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Table 1. Criteria used to screen the initial list of management measures.  Description and 
associated metrics used to assess each criterion are provided.  Management measures were 
evaluated based on completeness, effectiveness, efficiency, and acceptability, as outlined in the 
PR&G (USACE, 2013).  Additional considerations for screening included environmental effects, 
environmental justice, and technical feasibility. 


Criteria  Description Metric(s) 
Efficiency Cost effectiveness.  Comparison of 


economic benefits and costs 
Quantitative – Comparison of 
preliminary costs and expected 
benefits. 


Effectiveness – 
Damages 
Reduced 


Damages to buildings, related 
contents, and vehicles 


Semi-Quantitative – Expected 
benefits based on preliminary cost 
benefits analysis and hydrologic and 
hydraulic modeling. 


Effectiveness – 
Industry and 
Commercial 


Degree to which flood risk is 
reduced in commercialized reaches 


Qualitative – expected benefits in 
targeted reaches 


Effectiveness – 
Life Safety 


Changes in life safety risk expected 
with alternative implementation.  


Qualitative– population at risk, 
qualitative assessment of reductions 
in life loss due to, and expected 
changes in flooding characteristics 
(e.g., depth, velocity) 


Acceptability The viability and appropriateness of 
an alternative from the perspective 
of the Nation's general public and 
consistency with existing Federal 
laws, authorities, and public 
policies. 


Qualitative – narrative description of 
acceptability. 
 
  


Environmental 
Effects  


Effects to aquatic (stream, wetland) 
and terrestrial (riparian, upland, 
critical) habitats, water quality, and 
threatened/endangered species. 


Qualitative – low, medium, high 
based on footprint and effect of each 
alternative  


Environmental 
Justice 


Changes in flood risk or 
consequences within areas identified 
as traditionally disadvantaged with 
respect to environmental concerns 
per the CEQ’s Climate and 
Economic Justice Screening tool 
and EPA’s EJScreen tool were used 
to characterize potential benefits to 
socially vulnerable communities. 


Qualitative – Qualitative assessment 
of potential benefits in areas 
identified as socially vulnerable based 
on initial hydrologic and hydraulic 
modeling results. 


Engineering 
Feasibility 


As to whether the measure is 
engineering feasible and 
constructable. 


Best professional judgement based on 
engineering practices and standards. 







Table 2. The table below details each individual flood risk management measure examined, the location where it was considered, the 
analysis that the measure underwent, notes or explanation on why the measure was screened (S) or retained (R), and the level of 
analysis completed for the measure. Location maps of measures that underwent Civil or Structural Engineering Design, or Hydrologic 
and Hydraulic modeling are show in Appendix E or Appendix F, respectively.  NA = not applicable.  The first iteration of screening 
(designated as “1o”, below) was conducted using existing data for the Tar-Pamlico River basin and existing models while the 
integrated hydrologic and hydraulic models of the entire Tar River were being developed.  The secondary iteration (designated as 
“2o”, below) was based on results of the basin-wide hydrologic and hydraulic model, and the application of those results to analysis of 
economic and life safety benefits. 
  


    Screening 
Iteration  


ID # Type Measure Description 1o 2o Screening Justification 


 Structural Measures 


S1 Floodwater 
Storage 


Dry Dam – 
Stony Creek 


Dry dam on Stony 
Creek upstream of 
Nashville. Dry dam 
would store water 
during periods of high 
flow, reducing peak 
flows downstream.   


R R 


Initial economic analysis indicated that the Stony 
Creek Dry Dam would have a benefit cost ratio of 
1.6. The dry dam would have significant 
environmental impacts to critical habitat and 
associated threatened and endangered species that 
would require mitigation. 


S2 Floodwater 
Storage 


Dry Dam – 
Upper Tar 
River 


Dry dam on the upper 
Tar River. Dry dam 
would store water 
during periods of high 
flow, reducing peak 
flows downstream.   


R R 


Initial hydrologic and economic analysis indicated 
that the Upper Tar River Dry Dam would work 
together with the Stony Creek Dry Dam to reduce 
flood risk within Rocky Mount and that additional 
design work and screening is warranted. The dry 
dam would have significant environmental impacts 
to critical habitat and associated threatened and 
endangered species that would require mitigation. 


S3 Floodwater 
Storage 


Dry Dam – 
Fishing Creek 


Dry dam Fishing 
Creek. Dry dam 
would store water 


R S 
Initial economic analysis indicated that the Fishing 
Creek Dry Dam would not be economically 
justified as the costs estimated to be over $875M. 







during periods of high 
flow, reducing peak 
flows downstream.   


The dry dam would also have significant 
environmental impacts to critical habitat and 
associated threatened and endangered species that 
would require mitigation. 


S4 
Floodwalls / 
Earthen 
Levees 


Rocky Mount 
Levee System 


Included five 
different levee 
sections totaling 
approximately 58,100 
feet within and 
downstream of Rocky 
Mount. 


S NA 


Initial hydrologic and economic analysis indicated 
that the benefit cost ratios of individual levee 
segments within the Rocky Mount levee system 
were less than or equal to 0.6, with an overall 
benefit cost ratio of 0.4. Therefore, this measure 
was screened due to lack of efficiency. 


S5 
Floodwalls / 
Earthen 
Levees 


Tarboro 
Wastewater 
Treatment 
Plant 
(WWTP) 


Floodwall adjacent to 
the Tarboro 
Wastewater 
Treatment Plant to 
reduce impacts to 
critical infrastructure. 


R S 


Proximity of the wastewater treatment plant to the 
channel would require an I-wall, which carries 
significant risk and height limitations. A floodwall 
would not provide sufficient benefits to justify 
construction because the wastewater treatment plant 
is only inundated under the 0.2% annual 
exceedance probability event. Therefore, this 
measure was screened from further consideration. 


S6 
Floodwalls / 
Earthen 
Levees 


East Tarboro 


Included two separate 
levee segments east 
of Tarboro along the 
Tar River totaling 
11,400 feet. 


R S 


Initial hydrologic and economic analysis indicated 
that the benefit cost ratio of the East Tarboro levee 
system is 0.2. Therefore, this measure was 
screened. 


S7 
Floodwalls / 
Earthen 
Levees 


Tarboro-
Edgecombe 
Airport 


Levee adjacent to the 
Tarboro-Edgecombe 
Airport to reduce 
damages to 
infrastructure. 


R S 


Conservative estimate of maximum flood reduction 
benefits was estimated to be significantly less than 
what would be needed to get a positive benefit cost 
ratio based on best engineering judgement 
regarding cost estimates. 


S8 
Floodwalls / 
Earthen 
Levees 


Greenville 
Levee System 


Included two separate 
levee sections totaling 
27,700 feet north of 
the Tar River within 


S NA 


Initial hydrologic and economic analysis indicated 
that the benefit cost ratio of the Greenville levee 
system is 0.2. Therefore, this measure was 
screened. 







the City of 
Greenville. 


S9 
Floodwalls / 
Earthen 
Levees 


Green Mill 
Run 


Included an 800-foot 
embankment and 
pump station 
designed to reduce 
backwater flooding 
from the Tar River 
along Green Mill 
Run. 


R S 


Initial hydrologic and economic analysis indicated 
that the benefit cost ratio of the Green Mill Run 
system is 0.04. Therefore, this measure was 
screened. 


S10 Diversion 
Channel 


Nashville Au
xiliary 
Diversion 
Channel – 
Stony Creek 


Diversion channel 
that would reroute 
water upstream 
Nashville north of 
Highway 64. 


R S 


Initial hydrologic and economic analysis indicated 
that the benefit cost ratio of the Nashville Auxiliary 
Diversion Channel is 0.2. This measure would also 
have significant impacts to environmental 
resources, including critical habitats for threatened 
and endangered species that would require 
mitigation. Therefore, this measure was screened 
from further consideration. 


S11 Diversion 
Channel 


Logsboro / 
Hartsboro 
Auxiliary 
Diversion 
Channel 


This measure consists 
of a series of seven 
stream reaches 
auxiliary channels 
that connect 
meanders, increasing 
storage capacity and 
hydraulic 
conductivity. 


R S 


The Logsboro / Hartsboro Auxiliary Diversion 
Channel was screened based on the screening of the 
Rocky Mount Auxiliary Diversion Channel #3 
(benefit cost ratio of 0.1), which was deemed to 
have a greater likelihood of being economically 
justified. This measure would also have significant 
impacts to environmental resources, including 
critical habitats for threatened and endangered 
species that would require mitigation. 


S12 Diversion 
Channel 


Tarboro / 
Princeville 
Auxiliary 
Diversion 
Channel #1 


Redirection of 
Penders Mill Run and 
creation of an 
auxiliary channel on 
the Tar River that 
would connect 


R S 


The Tarboro / Princeville Auxiliary Diversion 
Channel #1 was screened based on the screening of 
the Rocky Mount Auxiliary Diversion Channel #3 
(benefit cost ratio of 0.1), which was deemed to 
have a greater likelihood of being economically 
justified. This measure would also have significant 







meanders, increasing 
storage capacity and 
hydraulic 
conductivity. 


impacts to environmental resources, including 
critical habitats for threatened and endangered 
species that would require mitigation. 


S13 Diversion 
Channel 


Tarboro / 
Princeville 
Auxiliary 
Diversion 
Channel #2 


Creation of an 
auxiliary channel on 
the Tar River that 
would connect 
meanders, increasing 
storage capacity and 
hydraulic 
conductivity. 


R S 


The Tarboro / Princeville Auxiliary Diversion 
Channel #2 was screened based on the screening of 
the Rocky Mount Auxiliary Diversion Channel #3 
(benefit cost ratio of 0.1), which was deemed to 
have a greater likelihood of being economically 
justified. This measure would also have significant 
impacts to environmental resources, including 
critical habitats for threatened and endangered 
species that would require mitigation. 


S14 Diversion 
Channel 


Tarboro / 
Princeville 
Auxiliary 
Diversion 
Channel #3 


Creation of an 
auxiliary channel on 
the Tar River that 
would connect 
meanders, increasing 
storage capacity and 
hydraulic 
conductivity. 


R S 


The Tarboro / Princeville Auxiliary Diversion 
Channel #3 was screened based on the screening of 
the Rocky Mount Auxiliary Diversion Channel #3 
(benefit cost ratio of 0.1), which was deemed to 
have a greater likelihood of being economically 
justified. This measure would also have significant 
impacts to environmental resources, including 
critical habitats for threatened and endangered 
species that would require mitigation. 


S15 Diversion 
Channel 


Tarboro / 
Princeville 
Auxiliary 
Diversion 
Channel #4 


Diversion channel #4 
is located south of 
Tarboro and 
Princeville, NC and 
runs roughly parallel 
to the Tar Pamlico 
River for 
approximately 3.6 
miles, increasing 
storage and hydraulic 
conductivity. 


R S 


The Tarboro / Princeville Auxiliary Diversion 
Channel #4 was screened based on the screening of 
the Rocky Mount Auxiliary Diversion Channel #3 
(benefit cost ratio of 0.1), which was deemed to 
have a greater likelihood of being economically 
justified. This measure would also have significant 
impacts to environmental resources, including 
critical habitats for threatened and endangered 
species that would require mitigation. 







S16 Diversion 
Channel 


Rocky Mount 
Auxiliary 
Diversion 
Channel #1 


Creation of an 
auxiliary channel on 
the Tar River that 
would connect 
meanders, increasing 
storage capacity and 
hydraulic 
conductivity.   


R S 


The Rocky Mount Auxiliary Diversion Channel #1 
was screened based on the screening of the Rocky 
Mount Auxiliary Diversion Channel #3 (benefit 
cost ratio of 0.1), which was deemed to have a 
greater likelihood of being economically justified. 
This measure would also have significant impacts to 
environmental resources, including critical habitats 
for threatened and endangered species that would 
require mitigation. 


S17 Diversion 
Channel 


Rocky Mount 
Auxiliary 
Diversion 
Channel #2 


Creation of an 
auxiliary channel on 
the Tar River that 
would connect 
meanders, increasing 
storage capacity and 
hydraulic 
conductivity. 


R S 


The Rocky Mount Auxiliary Diversion Channel #2 
was screened based on the screening of the Rocky 
Mount Auxiliary Diversion Channel #3 (benefit 
cost ratio of 0.1), which was deemed to have a 
greater likelihood of being economically justified. 
This measure would also have significant impacts to 
environmental resources, including critical habitats 
for threatened and endangered species that would 
require mitigation. 


S18 Diversion 
Channel 


Rocky Mount 
Auxiliary 
Diversion 
Channel #3 


Creation of an 
auxiliary channel that 
runs parallel with the 
Tar River upstream 
and within Rocky 
Mount that would 
increase storage 
capacity and reduce 
adjacent flooding. 


R S 


Initial hydrologic and economic analysis indicated 
that the benefit cost ratio of the Rocky Mount 
Auxiliary Diversion Channel #3 is 0.1. Therefore, 
this measure was screened. This auxiliary diversion 
channel was expected to provide the greatest 
economic benefit based on optimistic benefit 
estimates and rough order of magnitude cost 
estimate for the diversion channel. Therefore, this 
measure was used to screen other similar measures 
on the Tar River around Rocky Mount and 
Tarboro/Princeville. This measure would also have 
significant impacts to environmental resources, 
including critical habitats for threatened and 
endangered species that would require mitigation. 







S19 Diversion 
Channel 


Rocky Mount 
Auxiliary 
Diversion 
Channel #4 


Creation of an 
auxiliary channel on 
the Tar River that 
would connect 
meanders, increasing 
storage capacity and 
hydraulic 
conductivity, and 
divert flows around 
populated areas 
downstream of Rocky 
Mount. 


R S 


The Rocky Mount Auxiliary Diversion Channel #4 
was screened based on the screening of the Rocky 
Mount Auxiliary Diversion Channel #3 (benefit 
cost ratio of 0.1), which was deemed to have a 
greater likelihood of being economically justified. 
This measure would also have significant impacts to 
environmental resources, including critical habitats 
for threatened and endangered species that would 
require mitigation. 


S20 Diversion 
Channel 


Rocky Mount 
Auxiliary 
Diversion 
Channel #5 


Creation of an 
auxiliary channel on 
the Tar River that 
would connect 
meanders, increasing 
storage capacity and 
hydraulic 
conductivity. 


R S 


The Rocky Mount Auxiliary Diversion Channel #5 
was screened based on the screening of the Rocky 
Mount Auxiliary Diversion Channel #3 (benefit 
cost ratio of 0.1), which was deemed to have a 
greater likelihood of being economically justified. 
This measure would also have significant impacts to 
environmental resources, including critical habitats 
for threatened and endangered species that would 
require mitigation. 


S21 Diversion 
Channel 


Diversion 
channels – 
Tar River to 
Cokey 
Swamp 


Divert the Tar River 
into Cokey Swamp 
upstream of Rocky 
Mount. 


S NA 


Topographic limitations would necessitate a pump 
station for the diversion channel to function, which 
would be expensive to install and operate. Diversion of 
water into Cokey Swamp would also necessitate 
significant modification to Cokey Swamp to prevent 
transferred risk. This measure would also have 
significant impacts to environmental resources, 
including critical habitats for threatened and endangered 
species that would require mitigation. 


S22 Diversion 
Channel 


Roseneath / 
Palmyra 
Fishing Creek 


Divert Fishing Creek 
into the Roanoke 
River. 


S NA 


The Roseneath / Palmyra Fishing Creek Diversion 
Channel would discharge into a separate drainage—
the study of which is outside the scope of this 
feasibility effort and study authority. As a result, 







Diversion 
Channel 


this measure was screened due to lack of 
acceptability with respect to USACE planning 
policy and guidance. 


S23 Channel 
Improvement Rocky Mount 


Modifying the 
channel along the Tar 
River and/or Stony 
Creek to increase 
capacity and/or 
hydraulic 
conductivity. 


S NA 


An initial feasibility assessment determined that 
channel modification along the Tar River and/or 
Stony Creek within Rocky Mount would not be 
viable due to limited real estate and storage 
capacity, potential downstream impacts due to 
changes in hydraulics, and significant 
environmental impacts. Therefore, this measure was 
screened from further consideration. 


S24 Channel 
Improvement 


Green Mill 
Run 


Several locations 
were investigated for 
channel 
improvements along 
Green Mill Run, 
including 
channelization and 
crossing 
improvements to 
increase conveyance. 


S NA 


Areas assessed for channel modification along 
Green Mill Run do not comply with Engineering 
Regulation 1105-2-100, which states that flood risk 
management authorities can only address risks 
downstream from the point where the flood 
discharge is greater than 800 cubic feet per second 
for the 10% annual exceedance probability flood. 
Therefore, this measure is not acceptable per 
USACE policy and guidance. 


S25 Transportation 
modification 


Bridge 
Modification 
(n=17) 


Increased conveyance 
through addition of 
culverts, bridge 
removal, and/or 
modification to 
bridge spans/culverts.   


R S 


Structures with the greatest opportunity for 
improved conveyance were identified through 
visual inspection of model results and comparison 
with structure/municipal data.  Increased water 
surface elevations in urbanized, flood prone areas 
were identified at 17 bridge locations.  Bridge 
removal was simulated at each location to analyze 
differences in the inundation area.  Differences in 
the inundation area were negligible in all cases.  
Three bridge locations that showed minor 
improvement in the inundation area were further 
analyzed to assess economic viability. All three 







bridge modifications were found to not be cost 
effective (i.e., cost would need to be less than 
$1.5M, which was determined to be infeasible) and 
therefore were screened. 


S26 Debris 
Management 


Modification 
of existing 
infrastructure 
(n=24) 


Modification of 
existing bridges to 
prevent debris 
buildup and 
associated water 
backup and 
inundation during 
high flow events. 


R S 


Structures with the greatest opportunity for 
improved conveyance through debris management 
were identified through visual inspection of model 
results.  Potential for decreased water surface 
elevations was identified at 24 bridge locations.  
Complete removal of debris was simulated at each 
location within the hydraulic model to analyze 
differences in water surface elevation and 
inundation area.  Differences in the inundation area 
were negligible in all cases. Debris management 
was screened from further consideration due to lack 
of effectiveness. 


S27 


Existing 
Water 
Resource 
Project 
Modification 


Modify Tar 
River 
Reservoir 


Modifications to the 
infrastructure (i.e., 
dam elevation, 
spillway 
modifications) and 
operations of the 
dam. 


R S 


Topography associated with the lake is not 
conducive to increasing storage capacity at the 
reservoir. Hydrologic and hydraulic modeling 
indicated that raising the dam and modifying the 
spillway would provide minimal downstream peak 
flow and risk reduction. Therefore, this measure 
was screened for lack of efficiency and 
effectiveness. 


S28 


Existing 
Water 
Resource 
Project 
Modification 


Rocky Mount 
Mill Dam 
Removal 


Removal of the Mill 
Dam at Rocky Mount 
to increase hydraulic 
conductivity and 
reduce adjacent and 
upstream flood risk. 


R S 


Hydraulic modeling results indicate that removal of 
the Rocky Mount Mill Dam would have minimal 
impact on water surface elevations (i.e., maximum 
change of 0.3 feet during the 5% annual exceedance 
probability event). Therefore, this measure was 
screened from further consideration due to lack of 
effectiveness. 







 Nonstructural Measures 


NS1 
Physical 
Nonstructural 
Measure 


Acquisition 
and relocation 


Acquisition and 
relocation, also called 
buyouts, includes 
acquisition and 
demolition of flood 
prone structures. A 
structure relocation is 
the process of moving 
a structure from one 
location to another. 
Residents would be 
relocated outside of 
the floodplain. 
Participation in the 
relocation would be 
mandatory. The 
floodplain would be 
planted with native 
vegetation. The local 
sponsor would retain 
ownership of the 
acquired property and 
must ensure no future 
development or fill 
would occur. 


R R NA 


NS2 
Physical 
Nonstructural 
Measure 


Structure 
Elevation 


Structure elevation 
involves raising 
structures in place so 
that the structure sees 
a reduction in 
frequency and/or 
depth of flooding 


R R NA 







during high-water 
events. Elevation can 
be done on fill, 
foundation walls, 
piers, piles, posts, or 
columns, depending 
on flood 
characteristics. 


NS3 
Physical 
Nonstructural 
Measure 


Dry 
Floodproofing 


Dry floodproofing 
involves sealing 
building walls and 
openings to prevent 
the entry of flood 
waters and is most 
applicable in areas of 
shallow, low velocity 
flooding. 


R R NA 


NS4 
Physical 
Nonstructural 
Measure 


Relocation 


Structure relocation is 
the process of 
physically moving a 
structure from one 
location to another. 


R S 


Initial cost estimates and associated research 
indicated that relocation would be much more 
expensive than other nonstructural approaches (e.g., 
floodproofing and elevation) in all areas and 
technically infeasible for many structures. As a 
result, this measure was screened from further 
consideration.  


NS5 
Non-Physical 
Nonstructural 
Measures 


Education & 
communicatio
n 


This measure 
includes educating 
the public about 
existing and future 
flood risk within the 
basin. 


S NA 


North Carolina residents have access to the Flood 
Risk Information System, which provides spatially 
explicit information on flood risks. In addition, 
counties and communities along the Tar River and 
its major tributaries have extensive resources 
available to residents. As a result, this measure was 
screened from further consideration. 







NS6 
Non-Physical 
Nonstructural 
Measures 


Emergency 
preparedness / 
warning 


This measure 
includes flood 
warning systems and 
emergency 
evacuation and 
planning. 


S NA 


Counties along the Tar River and many of its major 
tributaries already utilize the CodeRed emergency 
warning system and have existing hazard mitigation 
plans. In addition, many communities (e.g., Rocky 
Mount) have their own targeted flood warning 
systems. As a result, this measure was screened 
from further consideration. 


NS7 
Non-Physical 
Nonstructural 
Measures 


Flood 
ordinance / 
floodplain 
management 


 S NA 
This measure should be included in each 
municipalities zoning code. As a result, this 
measure was screened from further consideration. 


 Natural and Nature-Based Measures 


NNB1 
Watershed 
restoration & 
Conservation 


Watershed 
restoration 


Restoring natural 
watershed processes 
(e.g., reforestation 
and increased 
transpiration) could 
reduce runoff and 
downstream flooding. 


S NA 


Given the volume of water associated with flooding 
downstream along the Tar River and its tributaries, 
this measure was determined to be ineffective and 
likely not cost efficient for the minimal potential 
reduction in risk. Therefore, this measure was 
screened. 


NNB2 
Dispersed 
Water 
Management 


Offline 
detention / 
water farming 
(n=5) 


Maximizing capacity 
to store and 
temporarily detain 
water in existing 
floodplains and 
associated farmlands. 


R S 


A total of five potential locations for offline 
detention were identified along Swift Creek (1), 
Fishing Creek (1), and the Tar Pamlico River (3) 
based on potential storage volume and site-specific 
constraints (e.g., impacts to existing infrastructure) 
for screening-level analysis. Offline storage resulted 
in minimal changes in downstream water surface 
elevation, particularly along the Tar Pamlico River. 
The greatest reductions in water surface elevations 
were observed along Swift Creek and Fishing Creek 
where there was minimal benefit to at-risk 
structures. As a result, this measure was screened 
due to lack of effectiveness and efficiency.   
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Summary 
Purpose and Justification 
The Pittsburgh District requests a policy exception from Engineer Regulation (ER) 1105-2-100, 
paragraph 2-3(f)(1) which states, “The National Economic Development (NED) Plan. For all project 
purposes except ecosystem restoration, the alternative plan that reasonably maximizes net economic 
benefits consistent with protecting the Nation's environment, the NED plan, shall be selected. The 
Assistant Secretary of the Army for Civil Works (ASA (CW)) may grant an exception when there are 
overriding reasons for selecting another plan based upon comprehensive benefits or other Federal, State, 
local and international concerns.” This policy exception is requested to allow for a recommended plan 
justified by comprehensive net benefits as described by the Other Social Effects (OSE) account—in this 
case, benefits that would increase resilience and community cohesion within disadvantaged and socially 
vulnerable communities. 


The “Comprehensive Documentation of Benefits in Decision Document” Memorandum, dated 5 
January 2021, directs study teams to consider the total benefits of project alternatives, including equal 
consideration of economic, environmental, and social benefits, when making decisions and 
recommendations.  The “Implementation of Environmental Justice and the Justice40 Initiative” 
Memorandum, dated 15 March 2022, directs USACE studies and planning efforts to put disadvantaged 
communities front and center in the planning process to implement environmental justice (EJ) 
initiatives. Through the comprehensive accounting of benefits and a thorough assessment of EJ 
considerations, the Pittsburgh District is recommending a tentatively selected plan (TSP) that 
incorporates comprehensive benefits and provides disadvantaged communities with assistance; 
however, the TSP does not represent the plan that maximizes net economic benefits (i.e., the NED plan). 
This issue paper provides the analysis to support that recommendation. 


NED Plan and Selected Plan  
The NED plan includes elevation or floodproofing of 37 structures across 6 reaches (Table 1; Figure 1). 
This plan includes elevation of 2 residential structures, elevation and flood venting of 1 residential 
structure, and dry floodproofing of 34 commercial structures (Table 1). Floodplain aggregation varied 
across the 6 reaches, ranging from the 0.1 to the 0.01 AEP floodplains (Table 1). Regardless of floodplain 
aggregation, structures would be elevated to the 0.01 AEP flood elevation plus 2 feet. Structures would be 
dry floodproofed to the 0.01 AEP floodplain plus 2 feet, or a maximum height of 4 feet. The NED Plan is 
estimated to produce $2,043,000 in average annual benefits at an average annual cost of $1,382,000, 
producing $661,000 in net annual benefits and a benefit cost ratio (BCR) of 1.48. 
 
Table 1. Reach, aggregation floodplain, number of structures, and net economic benefit for each 
reach in the NED plan. 


Reach Aggregation Dry 
Floodproof Elevate  Elevate Flood Vent Total 


STC1B 0.01 AEP Floodplain 14 1 0 15 


TP10A 0.1 AEP Floodplain 2 0 0 2 
TP10C 0.1 AEP Floodplain 1 0 1 2 
TP10D 0.01 AEP Floodplain 1 0 0 1 
TP3F 0.04 AEP Floodplain 15 1 0 16 
TP9A 0.02 AEP Floodplain 1 0 0 1 


 NED Plan 34 2 1 37 
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Figure 1.  Reaches included in the NED plan. 


The TSP includes all 155 structures identified as being at-risk within the 0.01 AEP floodplain across 13 
study reaches. The TSP includes elevation of 35 residential structures, flood venting of 8 residential 
structures, elevation and flood venting of 18 residential structures, and dry floodproofing of 94 
commercial structures (Table 2; Figure 2). All structures would be elevated to the 0.01 AEP flood 
elevation plus 2 feet. Structures would be dry floodproofed to the 0.01 AEP floodplain plus 2 feet, or a 
maximum height of 4 feet. The TSP is estimated to produce $2,945,000 in average annual benefits at an 
average annual cost of $3,667,000, producing -$723,000 in net annual benefits and a benefit cost ratio 
(BCR) of 0.8. 
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Table 2.  Number of structures recommended for structure elevation, flood venting, structure 
elevation and flood venting, and dry floodproofing within each of the 13 study reaches included in 
the TSP. Location of the 13 reaches is presented in Figure 2.  All structures would be elevated or 
floodproofed to the 0.01 AEP flood elevation.   


Reach 
Dry 


Floodproof Elevate  Elevate Flood Vent Flood Vent Total 
STC1B 14 1 0 0 15 
STC1C 7 1 7 4 19 
STC1F 1 0 0 0 1 
TP10A 2 0 1 1 4 
TP10B 1 1 0 0 2 
TP10C 1 0 3 1 5 
TP10D 1 0 0 0 1 
TP3C 0 22 0 0 22 
TP3F 52 10 5 0 67 
TP8 9 0 1 0 10 
TP9A 2 0 0 2 4 
TP9C 1 0 0 0 1 
TP9D 3 0 1 0 4 


Total 94 35 18 8 155 
 


 
Figure 2.  Reaches included in the TSP. Number of structures recommended for application of 
nonstructural measures within each reach are presented in Table 2. 
 


Comparison to the NED Plan  
The NED plan consists of structure elevation and dry floodproofing for 37 structures across six study 
reaches. The NED plan is estimated to produce $2,043,000 in average annual benefits at an average 
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annual cost of $1,382,000, resulting in $661,000 in net annual benefits and a BCR of 1.65. A comparison 
of the costs and benefits associated with the NED plan and selected plan are shown in Table 2.  
Table 2.  Costs and NED benefits for the NED plan and TSP.  Costs were calculated using FY24 price levels. 


 Costs ($000s) 


Construction Item Alt. 3A. Maximum Net 
Economic Benefits 


Alt. 3B. Comprehensive 
Benefits 


Investment Cost   
 Total Project First Cost $37,193 $98,701 
 Interest During Construction $115 $305 
 Total Investment Cost $37,308 $99,006 


Annual Cost   
 Annualized First Cost $1,382 $3,667 
 Estimated OMRR&R $0 $0 
 Total Average Annual Cost $1,382 $3,667 


Average Annual Benefits $2,043 $2,944 
Net Annual Benefits $661 ($723) 
Benefit-Cost Ratio 1.48 0.80 


*Interest during construction was calculated at 2.75% over a 3-month construction period per structure. 
Costs were annualized over a 50-year period of analysis.  BCR assumes a 100% participation rate.   


 
Definitions:   


• Total Project First Costs:  Construction costs, Project Management, Engineering & Design, 
Construction Management, Real Estate Contingency 


• Interest during construction:  Opportunity cost of capital incurred during the construction 
period. 


• Total Investment Cost:  Cost of interest during construction plus total project first costs  
• Annualized First Costs:  Total investment costs annualized over 50 years using FY24 interest 


rate of 2.75% 
• OMRR&R: Operations, Maintenance, Repair, Replacement, and Rehabilitation costs 


• Average Annual Benefits:  Without-project expected annual damages minus with-project 
expected annual damages. 


• Net Annual Benefits:  annualized benefits minus annualized costs 


 


The selected plan includes application of nonstructural measures to an additional 118 structures beyond 
those included in the NED plan—structures located within disadvantaged and socially vulnerable 
communities [e.g., minority and/or elderly populations or populations with high poverty and/or 
unemployment, as defined by EJ Screen and the Climate and Economic Justice Screening Tool (CEJST)] 
that are characterized by both high expected annual damages (EAD) and low resilience in the face of 
future flood risk (Table 3). This plan includes all 155 structures identified as being at-risk within the 0.01 
AEP floodplain across 13 study reaches. Thus, the incremental cost difference between the NED plan 
and TSP (i.e., approximately three-fold for the TSP) provides benefit to nearly four times as many 
structures, promoting increased resilience and community cohesion within the most socially vulnerable 
and disadvantaged communities across the study area. 
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Table 3. Comparison of EAD, average annual benefits, and social vulnerability as described by the EJ 
Screen tool (demographic index, minority population, population over 64, unemployment) and Climate and 
Economic Justice Screening Tool (CEJST; climate vulnerability). 


Reach Total EAD ($000s) Average Annual Benefits 
($000s)  EJ Screen 


Climate 
Vulnerability 


(CEJST) 
STC1B*† $1,154.94 $896 Minority - 
STC1C $446.10 $270 Unemployment - 
STC1F $27.64 $17 Unemployment - 


TP10A*† $176.23 $120 Demographic Index Yes 
TP10B $208.76 $10 Over 64 Yes 


TP10C*† $241.83 $168 Demographic Index Yes 
TP10D* $118.33 $39 Unemployment - 


TP3C $74.91 $9 Demographic Index Yes 
TP3F*† $2,717.52 $1,235 Demographic Index Yes 


TP8 $208.10 $84 Demographic Index Yes 
TP9A* $75.55 $43 Demographic Index Yes 
TP9C $12.70 $1 Demographic Index Yes 
TP9D $148.25 $52 Demographic Index Yes 


TOTAL $5,610.86 $2,944 - - 
* Indicates reaches that are also part of the NED plan 
† Indicates reaches that have positive net economic benefits within the TSP 


 
History of flooding impacts in the region 
Natural disasters effect the livelihoods of people living in the impacted community, but being exposed to 
numerous inundation events hamper the resilience of the community as a whole. The communities in the 
study area have been impacted by high water events numerous times, hindering the economic viability of 
the community, and creating an ongoing cycle of recovery. Several events are listed below in Table 3.  


Table 3. Flood history of the Rocky Mount and Greenville areas. 
Hurricane Rain Event 


Bertha (1996) Rocky Mount Area (April 25, 2017) 
Fran (1996) Greenville Area (June 2019) 


Bonnie (1998) Rocky Mount Area (June 16,2020) 
Dennis (1999) Rocky Mount Area (July 14, 2023) 
Floyd (1999)  
Isabel (2003)  
Irene (2011)  


Matthew (2016)  
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Figure 3.  Images of flooding in Rocky Mount (top) from Hurricane Matthew (2016) and Greenville 
(bottom, June 2019).  


 
Many structures in the study reaches in Greenville, Tarboro, and Rocky Mount have already been built 
with, or have been retrofitted with, non-structural flood mitigation measures (Figure 4).  Structures with 
existing flood mitigation measures were not considered in this study.  The prevalence of these structures 
in the region, however, speaks to the frequent flood history and local efforts to mitigate.  
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Figure 4.  Examples of houses in the project area elevated to minimized flood risk. Left, Residential 
Elevated structures in Greenville (Study reach TP3D) Right, an Elevated and Vented Residential 
Structure located in Greenville (study reach TP3F) 


As a result of the persistent flooding, buyout and relocation programs have been initiated in these areas 
and funded by FEMA and State of North Carolina.  For example, in the Rocky Mount region, 446 homes 
were purchased, and the residents relocated after flooding that was caused by Hurricane Floyd 
(University of North Carolina Institute for the Environment).  Buyouts and relocations were prioritized 
to focus on the most affected homes and those located in the floodway. Strategies such as these, while 
moving the most affected community members out of the reach of floods, may also fragment 
communities.  The relocation program led to the break-up of some communities, as local housing stock 
was depleted by the flooding event, and replacement trailers from FEMA were not suitable for long-term 
habitation as the community rebuilt (University of North Carolina Institute for the Environment). 


Although the NED plan does provide assistance to 34 commercial structures and 3 residential structures 
in communities identified as disadvantaged in some aspect, there are still structures in those reaches 
where vulnerable peoples live and work. With the repetitive flooding disrupting the daily life of these 
individuals and the stress put on the community, the TSP better addresses the problems the community 
faces. These areas have faced several floods in the past decade, and the comprehensive benefits plan 
allows for less disruption in the daily life for people in these vulnerable and disadvantaged areas by 
elevating 61 homes out of the floodplain and floodproofing 94 commercial businesses where the 
members of the community work and shop.  


Taken together, these conditions emphasize the increased burden that flood risk places on disadvantaged 
and socially vulnerable communities—underserved and disadvantaged communities have historically 
experienced among the greatest impacts and have increased vulnerabilities in the face of climate change. 
Socially vulnerable communities typically have less resources to cope with crises and natural disasters, 
making them less resilient to the effects of severe weather events. Residents may be less able to afford 
preparedness actions such as purchasing flood insurance or making home improvements to increase 
resilience to flooding and other disasters. Pre-disaster hazard mitigation has not been equally available 
to all communities. More affluent communities have received a greater proportion of these resources. As 
a result, vulnerable communities are less resilient to the impact of natural disasters. Thus, the TSP would 
maximally benefit the least resilient communities within the basin.   
The TSP would also improve community cohesion in the face of continued flood risk. Community 
cohesion would be ensured by keeping communities intact by providing equal assistance to all 
individuals affected by the calculated flood risk, including those individuals that represent socially 
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vulnerable and historically underserved populations. In doing so, the TSP would promote and preserve 
diversity and equal opportunity within affected communities. 


In addition to greater social benefits, the selected plan also has greater regional economic benefits as 
compared to the NED plan. Implementation of the selected plan is expected to provide 1,756 full-time 
equivalent jobs and $118,385,000 in labor income as compared to the NED plan, which is expected to 
provide 662 full-time equivalent jobs and $44,610,000 in labor income. Thus, the selected plan 
represents a plan that provides positive economic benefits to the nation and the greatest economic 
benefits to the region, while also maximizing, to the extent practicable, benefits to disadvantaged and 
socially vulnerable communities. 


Assessment 
The requested policy exception neither eliminates nor alters procedures that are based on official rule 
making; does not violate policy, delegation, or guidance from Higher Authority (outside USACE); does 
not reduce the quality and performance of the project over its authorized lifetime; and does not 
materially increase the probability or severity of a loss of life.  


The Pittsburgh District assessed the risks associated with pursuing a policy exception from 1105-2-100, 
paragraph 2-3(f)(1) and determined the overall risk to be low. Below is a summary of individual risk 
assessment categories and, where warranted, measures the Pittsburgh District will employ to manage 
risks. 


USACE/Army Reputation. Opportunity. Flood Risk Management is recognized as being vital to the 
Nation’s economic growth and security. Flood risk reduction in all communities—not just those where 
application of flood risk reduction measures is economically justified—reduces disparate environmental 
burdens, removes barriers to participation in decision-making, and increases access to benefits provided 
by Civil Works programs to disadvantaged communities within USACE authorities. This improves the 
reputation of USACE with the public, stakeholders, and cooperating agencies, among others. 


Participation Rates. Low Risk. Participation rates in the selected plan will affect the total project costs 
and benefits.  Participation is completely voluntary and up to the individual structure owner. While the 
BCR is calculated using a 100% participation rate, actual participation rates may be lower. However, 
decreased participation in the EJ communities is unlikely to impact the overall economic viability 
because structures in those reaches tend to provide fewer benefits. The economic benefits would be more 
affected by participation of structures in reaches within both the NED Plan and selected plan. 


 Project Scope. Low Risk. The project scope would be larger under the TSP using comprehensive 
benefits (155 structures) as compared to NED benefits (37 structures). However, the scope of work for 
the TSP is well within previous nonstructural plans executed by USACE and the does not place 
execution of the TSP at risk.   


 Project Schedule. Low Risk. The policy exception will allow the project to maintain current schedule 
with minimal impacts.  


Real Estate. Risk. Additional real estate requirements for nonstructural plans, including the potential 
requirement to obtain easements, would result in a much larger effort for the non-federal sponsor under 
the TSP as compared to the NED plan. This could delay implementation moving forward. 


Local/State/Federal Considerations. Low Risk (Positive Outcome) Opportunity. The Pittsburgh District 
has received positive feedback on the current recommended plan. During the TSP Milestone Meeting, 
which was held on 17 July 2023, the non-federal sponsor (North Carolina Department of Environmental 
Quality) expressed support for the selected plan and completion of the feasibility phase. The non-federal 
sponsor continues to be supportive of the selected plan and would like to maximize benefits to socially 
vulnerable and disadvantaged communities—a result that is in line with state efforts to promote 
environmental justice. 







ix 
 


Environmental Concerns. No Risk. The granting of the policy exception will not alter the findings of the 
Environmental Assessment. Neither the selected plan nor the NED plan will result in significant or 
permanent impacts to environmental resources. 


Health & Safety. Opportunity.  The granting of the policy exception will improve health and safety by 
reducing flood risk to a greater number of structures—all of which are within communities identified as 
socially vulnerable or disadvantaged. 


Conclusion 
The selected plan includes structure elevation and dry floodproofing of 155 structures across 13 study 
reaches.  The nonstructural measures proposed include elevation of 35 structures, flood venting of 8 
structures, elevation and flood venting of 18 structures, and dry floodproofing of 94 structures. The TSP is 
estimated to produce $2,944,000 in average annual benefits at an average annual cost of $3,667,000, 
producing -$723,000 in net annual benefits and a benefit cost ratio of 0.8. In addition to the positive net 
economic benefits, the TSP also maximizes regional economic development and benefits to socially 
vulnerable and disadvantaged communities as compared to the NED plan. These additional benefits—
particularly increased resilience and community cohesion among socially vulnerable and disadvantaged 
communities in the face of continued and worsening flood risk—justify the incremental inclusion of 
nonstructural features lacking positive net economic benefits. 


The Pittsburgh District has received positive feedback on the current recommended plan. During the TSP 
Milestone Meeting, which was held on 17 July 2023, the non-federal sponsor (North Carolina 
Department of Environmental Quality) expressed support for the selected plan and completion of the 
feasibility phase. The non-federal sponsor continues to be supportive of the selected plan and would like 
to maximize benefits to socially vulnerable and disadvantaged communities—a result that is in line with 
concurrent state efforts to promote environmental justice. 


Recommendation 


Selection of the TSP based on the calculation of comprehensive benefits is consistent with current 
Enterprise guidance. It is recommended that a policy exception from ER 1105-2-100 2-3(f)(1) be 
granted for the Tar-Pamlico Flood Risk Management Study to provide a recommendation that has 
positive value to the Nation while maximizing value to the region by utilizing comprehensive benefits 
and promoting EJ. 
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1. INTRODUCTION 
The Tar Pamlico River Basin is a U.S. Army Corps of Engineers (USACE) feasibility study 
focused on evaluating potential flood risk management (FRM) alternatives to reduce flood and 
life safety risks in the Tar Pamlico River Basin.  The State of North Carolina Department of 
Environmental Quality is the non-federal sponsor for the study.  This study was authorized by 
the House Committee on Transportation and Infrastructure Resolution adopted July 23, 1997, 
and was funded under the 2019 Additional Supplemental Appropriations for Disaster Relief.  
Additional information regarding the study can be found in the main report and report 
appendices. 


1.1. Purpose and Overview 
The purpose of the economic appendix is to present the socioeconomic analysis completed to 
identify a recommended plan for a federal project for the study.  The analysis follows the 
framework and methodology as directed by the USACE Planning Guidance Notebook (ER 1105-
2-100) dated 22 April 2000 and as well as the guidance listed in Section 1.4 below.  The 
economic appendix includes the following: 


• A description of the framework of the economic analysis, including the major assumptions, 
data, methodologies, and analytical tools used. 


• A discussion of relevant background information including demographic, social, economic, 
and housing data for the study area. 


• A description of the flood risk analysis completed, in terms of probability and consequence 
of flooding, for the without-project and with-project conditions for the study area.  The FRM 
analysis evaluates flood damages in the study area on an equivalent annualized basis and 
calculates project performance by simulating a large number of possible flood events, taking 
into account all pertinent economic and engineering data including risk and uncertainty 
factors. 


1.2. Location 
The Tar Pamlico River Basin covers approximately 6,148 square miles in North Carolina, with 
its upstream boundaries in Person, Granville, and Vance counties in north central part of the state 
and extending around 215 miles southeast where the river has a confluence with the Pamlico 
Sound.  The mainstem of the Tar Pamlico flows through the entire basin, with several tributaries 
along the mainstem also contributing to flood events.  


1.3. Historical Background 
The study area is subject to severe flooding, particularly during the Atlantic hurricane season, 
which runs from June to November.  In recent years, hurricanes caused severe flooding and 
federally recognized natural disasters were declared.  Particularly severe impacts from Hurricane 
Florence (2018) and Hurricane Matthew (2016) were witnessed in North Carolina in the past 
decade. In addition, Hurrican Floyd (1999) and Fran (1996) caused significant flooding within 
the past 30 years. In addition, large rain events in June 2019, June 2020, and July 2023 caused 
significant flooding in the specific communities within the watershed. 
In 2018, North Carolina reported 42 fatalities caused by Hurricane Florence, and estimated 
damages totaled $17 billion.( https://www.weather.gov/ilm/HurricaneFlorence)   
Approximately 75,000 structures were flooded in the state and over 5,000 individuals were 



https://www.weather.gov/ilm/HurricaneFlorence
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rescued from flooding. During Hurricane Matthew in 2016 a reported total of 25 deaths 
occurring in North Carolina and estimated damages totaled around $10.6 billion. 
(https://www.weather.gov/ilm/Matthew) Although the current study area is at low risk for life 
loss based on being far enough inland to avoid the life risk associated with hurricanes. 
Hurricanes and other large rain events leave the inland areas susceptible to flooding.  


1.4. Study Guidance 
The analysis completed for this study is consistent with current regulations and policies.  
Pertinent guidance governing economic analysis procedures includes: 


• Engineer Regulation (ER) 1165-217, Civil Works Review Policy, 1 May 2021 
• Engineer Circular (EC) 1165-2-218 USACE Levee Safety Program, 22 Apr 2021 
• Economic Guidance Memorandum (EGM) 01-03, Generic Depth-Damage Relationships, 4 


Dec 2000 
• Economic Guidance Memorandum (EGM) 04-01, Generic Depth-Damage Relationships for 


Residential Structures with Basements, 10 Oct 2003 
• Economic Guidance Memorandum (EGM) 09-04, Generic Depth-Damage Relationships for 


Vehicles, 22 Jun 2009 
• Engineer Manual (EM) 1110-2-1619, Risk-Based Analysis for Flood Damage Reduction 


Studies, 1 Aug 1996 
• Engineer Regulation (ER) 1105-2-100, Planning Guidance Notebook, 22 Apr 2000 
• Engineer Regulation (ER) 1105-2-101, Risk Assessment for Flood Risk Management 


Studies, 17 Jul 2017 
• Engineer Regulation (ER) 1110-2-1156, Safety of Dams – Policy and Procedures, 31 Mar 


2014 
• Engineer Regulation (ER) 1165-2-26, Implementation of Executive Order 11988 on Flood 


Plain Management, 30 Mar 84 
• Institute for Water Resources (IWR) Report 96-R-12, Analysis of Nonresidential Content 


Value and Depth-Damage Data for Flood Damage Reduction Studies, May 1996 
• Planning Bulletin (PB) 2019-04, Incorporating Life Safety into Flood and Coastal Storm 


Risk Management Studies 
• Secretary of the Army (Civil Works) (SACW) POLICY DIRECTIVE – Comprehensive 


Documentation of Benefits in Decision Document, 5 Jan 2021 
• Water Resources Development Act (WRDA) of 1990, Sec. 308 Flood Plain Management, 28 


Nov 1990 


1.5. The System of Accounts 
Per the 5 January 2021 SACW POLICY DIRECTIVE – Comprehensive Documentation of 
Benefits in Decision Document, all USACE planning study project delivery teams (PDTs) must 
evaluate and provide a complete accounting, consideration, and documentation of the total 
benefits of alternative plans across all benefit categories.  Total benefits involve a summation of 
monetized and/or quantified benefits, along with a complete accounting of qualitative benefits, 



https://www.weather.gov/ilm/Matthew
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for project alternatives across national and regional economic, environmental, and social benefit 
categories. 
In computing total benefits of a project alternative, it is imperative that any benefits reflected in 
more than one category are only counted once.  The level of detail will vary based on study type 
and the decision-context for the specific problems identified, recognizing that not all benefits can 
be monetized, and some cannot be cost-effectively quantified.  Even if non-monetary measures 
are used, these benefits and impacts must be accounted for in the most substantive way possible.  
Each study must include, at a minimum, the following plans in the final array of alternatives for 
evaluation:  


1) The “No Action” alternative.  
2) A plan that maximizes net total benefits across all benefit categories.  
3) A plan that maximizes net benefits consistent with the study purpose.  
4) For flood-risk management studies, a nonstructural plan, which includes modified 


floodplain management practices, elevation, relocation, buyout/acquisition, dry flood 
proofing, and wet flood proofing.  


5) A locally preferred plan, if requested by a non-federal partner, if not one of the 
aforementioned plans.  
1.5.1. National Economic Development (NED) 


Economic costs and benefits associated with an alternative are evaluated in terms of their 
impacts on national wealth, without regard to where in the United States the impacts may occur.  
National Economic Development (NED) benefits must result directly from a project and must 
represent net increases in the economic value of goods and services to the national economy, not 
simply to a region or locality.  Using a 50-year period of analysis, and the current federal 
discount rate, expected annual damages (EAD) or damages reduced (i.e., benefits) are calculated. 
NED costs represent the costs of diverting resources from other uses in implementing the project, 
as well as the costs of uncompensated economic losses resulting from detrimental effects of the 
project.  NED annual benefits, the benefit-cost ratio, and the net NED annual benefits are 
calculated during the evaluation process.  Net benefits represent the amount by which the annual 
NED benefits exceed annual NED costs, thereby defining the plan’s contribution to the nation’s 
economic output.  A benefit-cost ratio of 1.0 or greater must be demonstrated for Federal 
interest.  The plan with the highest net benefits is considered the recommended NED plan, 
assuming technical feasibility, environmental soundness, and acceptability. 


1.5.2. Regional Economic Development (RED) 
Studies must quantify the regional economic impacts on local and regional income, employment, 
and other measures of the regional economy from the construction of and operation of a project 
such as changes in property or land value, to the extent practicable for each alternative.  Where 
impacts are anticipated to be the same across all alternatives or not play a significant role in the 
evaluation of alternatives and selection of a recommended plan, a qualitative assessment may 
suffice. 
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1.5.3. Other Social Effects (OSE) 
Relevant factors must be described and analyzed in the most substantive manner possible, 
whether quantitative or qualitative.  The analysis may present the same factor from multiple 
points of view.  The analysis must also account for who benefits as well as who is adversely 
affected because of each alternative. 
Flood and coastal storm risk management reports must include an assessment of potential 
mortality (life loss) for the future without project condition, as well as estimated changes in 
potential for and magnitude of mortality (life risk) for all alternatives in the final array.  Where 
the change is anticipated to be the same across all alternatives or not play a significant role in the 
evaluation and selection of a recommended plan, a qualitative risk assessment will suffice. 
The residual risk to life safety must be determined for the recommended plan and when changes 
in estimated life loss play a significant role in decision-making. 


1.5.4. Environmental Quality (EQ) 
For each alternative plan, positive and negative benefits to the environment must be analyzed 
consistent with current ecosystem restoration or environmental compliance guidance.  The 
benefit assessment can be quantitative or qualitative and, if appropriate, monetized.  The analysis 
must distinguish between national and regional benefits while ensuring benefits are not 
accounted for more than once. 
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2. STUDY AREA 
The study area, shown in Figure 5 below, is located in Northeastern North Carolina and includes 
the entire Tar Pamlico River Basin, which commences in eastern Person County and continues 
toward the Pamlico Sound, where it ends southeast of Washington. The Washington area was 
screed out based on engineering constraints on modeling riverine hydraulic data for coastal areas 
but is included in this section.  The study area intersects more than 145 census tracts, 19 
counties, and covers approximately 6,148 square miles of land. 


 
Figure 5. Tar Pamlico River Basin Study Area Census Tracts 


2.1. Land Use 
The study area includes agricultural, national forest, and built out (residential, commercial, and 
public/government) land use.  The 2019 National Land Cover Database, depicted in Figure 6, 
shows higher intensity development in and around Raleigh, and near major urban areas 
throughout the basin.  Land use was taken into consideration when evaluating where to focus the 
analysis for the study.   
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Figure 6. Study Area Land Use 


2.2. Population and Socioeconomics 
The total estimated population count in the Tar Pamlico River Basin is approximately 570 
thousand as of 2020.  The following figures display the distribution of the population by census 
tract, and other socioeconomic and demographic factors that impact the population at risk in the 
study area.  Demographic data for the following maps was taken from the American Community 
Survey (ACS) 2016-2020 5-year estimates available on census.gov, unless otherwise indicated. 
Figure 7 displays population count by census tract.  More densely populated census tracts 
include those near Rocky Mount, Greenville, and Princeville. 
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Figure 7. Population Count by Census Tract, ACS 2020 5-year Estimates. 


Figure 8 displays median household income in 2020 inflation-adjusted dollars overlaid by 
average household size, by census tract.  The average median household income by tract is 
$48,000 annually, while the lowest is $17,900 and the highest is $112,600.   
The average household size is 2.5 individuals, but there doesn’t appear to be a strong directional 
correlation between household income and household size.  Smaller households tend to be near 
the confluence of the Tar with the Atlantic Ocean. 







Appendix B Economic Analysis   Tar Pamlico 


8 
 


 
Figure 8. Median Household Income in 2020 Inflation Adjusted Dollars vs Household Size 


Figure 9 shows the non-white population count by census tract.  Census tracts located in northern 
part of the basin, Rocky Mount, and Greenville have the highest non-White populations.  The 
census tracts in Rocky Mount and Greenville are also more densely populated than tracts in the 
lower part of the basin.  
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Figure 9. Non-White Population Count by Census Tract, ACS 2020 5-year Estimates 


Figure 10 shows the percent of the population that is older than 65 and may be more vulnerable 
in event of a flood than younger individuals who often can more easily evacuate.  The darkest 
green color shows census tracts where 31-44 percent of the population is older than 65.  These 
tracts are located throughout the basin.  
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Figure 10. Percent of Population Age 65 or Older, ACS 2019 5-year Estimates 


Figure 11 displays the percent of the population in each census tract under the poverty line, 
which was $26,496 for a household of four in 2020.  The basin wide average poverty rate is 19.5 
percent, which is higher than the 2020 national average of 11.4 percent.  The highest tract level 
poverty rate occurs near Greenville, in Census Tract 1.01, where 60.5 percent of the population 
was under the poverty line in 2020 with several more with high poverty concentrated in the more 
densely populated tracts. One census tract, Census Tract 607.03 has a poverty rate below one 
percent and is located near Lake Royale. 
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Figure 11. Percent of Population under Poverty Line by Census Tract, 2015 ACS 5-year Estimates 
 
In January of 2021, President Biden issued Executive Order 14008. The order directed the 
Council on Environmental Quality (CEQ) to develop a new tool. This tool is called the Climate 
and Economic Justice Screening Tool. The tool has an interactive map and uses datasets that are 
indicators of burdens in eight categories: climate change, energy, health, housing, legacy 
pollution, transportation, water and wastewater, and workforce development. The tool uses this 
information to identify communities that are experiencing these burdens. These are the 
communities that are disadvantaged because they are overburdened and underserved. There are 
numerous tracts within the Tar Pamlico study area that are considered disadvantages as 
illustrated in Figure 12. A more detailed description of tracts being directly impacted by 
inundation is presented in Section 0.  
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Figure 12. CEQ Environmental Justice Tool 


 
The following tables display demographic data taken from the ACS 5-year estimates (2016-
2020).  Table 4 displays population data from 2010 and 2020 for North Carolina and the U.S.  
The growth rate for the study area in the past decade was similar to that of the entire U.S. 
Table 4. Study Area and Comparison Area Population Trends 


Geography 2010 2020 
Percent 
Change 


2010-2020 
North Carolina 9,535,486 10,439,388 9% 
U.S. 308,745,538 331,449,281 7% 
Source: census.gov/quickfacts 


Table 5 shows the distribution of race and income in North Carolina and the U.S.  North 
Carolina has a larger percent of African American people than the U.S., on average, and a lower 
percent of Hispanic, Latino, or Asian people.  The age distribution is roughly equal to that of the 
entire U.S. 
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Table 5. Selected Population Characteristics 
Demographic North Carolina U.S. 
Population 10,439,388 331,449,281 
% 65 and above 16.7 16.5 
% 18 and under 21.9 22.3 
Two or more races, % 2.3 2.8 
Hispanic or Latino (of 
any race) % 9.8 18.5 


White alone % 70.6 76.3 
Black or African 
American alone % 22.2 13.4 


American Indian and 
Alaska Native alone% 1.6 1.3 


Asian % 3.2 5.9 
Source: census.gov/quickfacts 


Table 6 displays household demographics for North Carolina and the U.S.  The median value of 
owner-occupied housing is lower than that of the national average, as is the percent households 
that speak a language other than English at home.  Other demographic traits are similar to the 
national average. 
Table 6. Household Demographics 
Demographic North Carolina U.S. 
Total Housing Units, 2019 4,747,943 139,684,244 
% Owner Occupied 65 64 
Median Value of Owner-
occupied housing 172,500 217,500 


Median gross rent 907 1,062 
Average household size 2.52 2.62 
Language other than English 
spoken at home (%) 11.80 21.60 


Bachelor’s degree or higher, 
percent of persons age 25+ 31.30 32.10 


Source: census.gov/quickfacts 
Table 7 displays income demographics for North Carolina and the U.S.  North Carolina’s 
unemployment rate is similar to that of the national average, while the per capita and median 
household income is lower than the national average.  The poverty rate is approximately 1.5 
percentage points above the average U.S. rate. 
Table 7. Income Demographics 2020 


Geography Unemployment 
Rate 2019 


Per Capita 
Income, last 
12 months 


Median 
Household 


Income 2019 
dollars 


Percent of 
Individuals 


Living Below 
Poverty 


North Carolina 3.50% 30,783 54,602 12.9 
U.S. 3.60% 34,103 62,843 11.4 
Source: census.gov/quickfacts 
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3. NED METHODOLOGY 
This section provides an overview of the economic analysis used to evaluate the flood risk 
management alternatives developed to identify the national economic development (NED) plan, 
along with the models and tools used to compute NED economic benefits.  


3.1. Framework of Economic Analysis 
3.1.1. Price Level, Period of Analysis, and Discount Rate 


Values listed in this analysis are based on fiscal year (FY) 2022 price levels.  Annualized 
benefits and costs were computed using a 50-year period of analysis and the FY 2023 federal 
discount rate of 2.5 percent.  For the whole Tar Pamlico River Basin equivalent annual damages 
are presented. Annualized values are presented in thousands of dollars unless otherwise noted. 


3.1.2. Economic Analysis Tool: HEC-FDA Risk Analysis Program 
The economic analysis uses the Hydrologic Engineering Center Flood Damage Analysis (HEC-
FDA) program to compute damages.  Economic damages serve as a basis for computing net 
economic benefits, and the benefit-cost ratio (BCR).  HEC-FDA is a USACE certified risk-based 
program and is standard for economic computations for flood risk management studies.  HEC-
FDA integrates engineering data (hydrologic, hydraulic, and geotechnical when applicable) and 
economic data (structure/content inventory and depth-percent damage curves) to model the 
potential flood risk for the without project condition and study alternatives.  HEC-FDA version 
1.4.3 is used in this analysis. 
ER 1105-2-101 requires incorporating risk and uncertainty in calculating damage estimates for 
flood events.  This is best represented by a range of possible damage values and their likelihood 
of occurring, or a probability distribution.  HEC-FDA uses Monte Carlo simulation to obtain a 
random sample of the contributing relationships and computes stage-damage functions, 
exceedance probability discharge curves, and conditional stage-discharge relationships to 
generate expected annual damage (EAD) values.  EAD estimates capture the mean of the 
probability distribution of annual damage and are the basis for calculating equivalent annual 
damages and benefits.  Uncertainty is incorporated into EAD estimates using Monte Carlo 
simulation: each iteration of a simulation randomly samples the uncertainty distributions, and the 
resulting values are used to transform the flow and stage distributions to a damage distribution.  
The area under the curve of the distribution is integrated to compute EAD.  Thousands of 
iterations of this process are repeated to infer the EAD distribution and estimate EAD as the 
probability weighted average of all possible peak annual damages, where damage is a continuous 
random variable.1  This process is depicted in Figure 13. 


 
1 This process is described in more detail in the HEC-FDA User’s Manual Version 1.4.1 available at 
http://www.hec.usace.army.mil/software/hec-fda/documentation/CPD-72_V1.4.1.pdf and the HEC-FDA update 
notes Version 1.4.3 available at https://www.hec.usace.army.mil/software/hec-fda/documentation/HEC-
FDA_ReleaseNotes_Jun2021.pdf. 



http://www.hec.usace.army.mil/software/hec-fda/documentation/CPD-72_V1.4.1.pdf





Appendix B Economic Analysis   Tar Pamlico 


15 
 


 
Figure 13. EAD Computation Process 


To compute EAD values, HEC-FDA requires the following data: 


1. Structure Inventory Data – This includes a structure identification number, a use 
category (industrial, commercial, single-family residence, etc.), stream location identified 
by cross sectional or grid data, first floor elevation, and depreciated structure and content 
values.  This data was compiled using ArcGIS Pro 2.9, Google Earth, and Microsoft 
Excel, and imported into HEC-FDA. 


2. Hydrologic and Hydraulic Data – This data includes water surface profiles, exceedance 
probability discharge relationships, and stage/discharge relationships. Water surface 
profiles were developed in Hydrologic Engineering Center River Analysis System (HEC-
RAS), processed in ArcGIS Pro and Excel to combine with the structure inventory, and 
then imported into the HEC-FDA program.  


An index location is a required input for HEC-FDA. The index location is used to specify 
discharge-probability, stage-discharge, and stage-damage functions for alternative 
evaluations for each reach. The index location assignments were based on hydrologic and 
economic parameters, and a close examination of hydraulic conditions specific to each 
reach. Hydraulic conditions were mapped, providing water surface elevations for the 
eight flood events. The assigned index location generally represents the water surface 
conditions occurring in the reach. 


3. Depth/Damage Functions for Residential Structures and Structure Contents –  
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Depth-damage curves relate the percent of structure and content value that is damaged 
given the depth of inundation. Economic Guidance Memorandum (EGM) 04-01, Generic 
Depth-Damage Relationships for Residential Structures with Basements, October 2003, 
represented the depth-damage functions for residential structures in HEC-FDA.  
This EGM summarized data developed by the Institute for Water Resources (IWR) using 
post-flood residential damage claim records provided by the Federal Emergency 
Management Agency (FEMA). The functions account for both structural and content 
damage to homes with and without basements.  
A depth-damage curve for mobile homes is not included in EGM 04-01. Instead, the 
damage curve for mobile homes based on 2006 data from the New Orleans district is 
used. This curve was used because it is reasonable to assume that mobile homes across 
the nation would face similar depth-damage functions from various heights of freshwater 
flooding and would also have similar CSVRs.  


4. Depth/Damage Functions for Non-residential Structures and Structure Contents –  
The depth-damage functions for non-residential structures and contents were based on the 
data presented from the draft report Solicitation of Expert Opinion Depth-Damage 
Function Calculations for the Benefit-Cost Analysis Tool (URS Group, 2008). Twenty-
one core non-residential structure types were evaluated by a panel of experts from across 
the United States. The resulting data from the panel included nationally relevant depth-
damage functions (DDFs) for use in estimating the value of damages from flooding to 
commercial, industrial, and public structures. 
Uncertainty measures were incorporated into the commercial and public depth-damage 
functions. For non-residential structures, depth-damage function uncertainties are 
expressed as a triangular distribution. 


5. Risk and Uncertainty Parameters – Uncertainty parameters discussed in Section 3.2. of 
this report were also entered into HEC-FDA.  


Discharge-exceedance probability, stage-discharge, and damage-stage functions derived at a 
damage reach index location are used to compute the damage-exceedance probability function.  
Monte Carlo simulation is a computationally efficient method of obtaining the damage-
exceedance probability function due to uncertainty in input parameters.  This numerical 
integration process requires all these relationships, and risk and uncertainty parameters to be 
input into HEC-FDA.  Expected annual damage values are obtained from the cumulative 
distribution function produced in successive iterations of the Monte Carlo process. 


3.1.3. Economic Damage Reaches and Index Stations 
There were 39 reaches (shown in Figure 14) delineated in the Tar Pamlico study area for the TSP 
screening analysis. Geographic areas are often outlined as economic damage reaches based on 
similar hydromorphology, hydraulic characteristics, and economic considerations (such as land 
use and socioeconomic characteristics). Initially 23 reaches were developed, then four of those 
reaches (TarPam 3, TarPam 9, TarPam 10, and StonyCk1) were split based on 2020 Census 
Tracts bringing the total to 39 as exhibited in Figure 14-Figure 16.  In addition, due to the coastal 
nature of Reaches TarPam1, TarPam2, and JackCk and complexities that arose after initial 
modeling in HEC-RAS and HEC-FDA, these reaches were removed from the study and 
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recommended to be evaluated in a separate study. As a result, damages for these three reaches 
are not shown in the tables below. 
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Figure 14. Tar Pamlico Watershed Streams and Reaches  
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Figure 15. Tar Pam 3 Reaches Developed from 2020 Census Tracts 
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Figure 16. Tar Pam 9, Tar Pam 10, and Stoney Creek 1 Reaches Developed from 2020 Census Tracts 







Appendix B Economic Analysis   Tar Pamlico 


21 
 


Each reach is associated with an index station, which is used to specify discharge-probability, 
stage-discharge, stage-damage functions, and top of bank elevations for each reach. The index 
station assignments are based on hydrologic parameters and hydraulic conditions specific to each 
reach. The assigned index station is generally representative of the conditions throughout the 
reach. Since there are multiple streams within the study area, station numbering in each reach 
reflects the station numbering associated with the stream in that reach. Table 5 presents reach 
index and downstream/upstream cross section information for the study area. 
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Table 8. Tar Pamlico Reach Index Stations 
Economic 


Reach 
Hydraulic 


Reach Stream Description  Bank Index 
Station 


Downstream 
Boundary 


Upstream 
Boundary  


TP1* Tar_Pamlico1 Tar Pamlico  TarPam1 Both 0.01 35068.3 47940.5 
TP2* Tar_Pamlico1 Tar Pamlico  TarPam2 Both 0.02 47940.5 145043.4 
TP3A Tar_Pamlico1 Tar Pamlico  TarPam3A Both 0.03 145043.4 217164.2 
TP3B Tar_Pamlico1 Tar Pamlico  TarPam3B Both 0.03 145043.4 217164.2 
TP3C Tar_Pamlico1 Tar Pamlico  TarPam3C Both 0.03 145043.4 217164.2 
TP3D Tar_Pamlico1 Tar Pamlico  TarPam3D Both 0.03 145043.4 217164.2 
TP3E Tar_Pamlico1 Tar Pamlico  TarPam3E Both 0.03 145043.4 217164.2 
TP3F Tar_Pamlico1 Tar Pamlico  TarPam3F Both 0.03 145043.4 217164.2 
TP4 Tar_Pamlico2 Tar Pamlico  TarPam4 Both 0.04 217164.2 291592.7 
TP5 Tar_Pamlico2 Tar Pamlico  TarPam5L Left 0.05 291592.7 295288.5 
TP6 Tar_Pamlico2 Tar Pamlico  TarPam6R Right 0.06 291592.7 301461.0 
TP7 Tar_Pamlico2 Tar Pamlico  TarPam7 Both 0.07 295288.5 330409.0 
TP8 Tar_Pamlico3 Tar Pamlico  TarPam8 Both 0.08 330409.0 372220.0 
TP9A Tar_Pamlico4 Tar Pamlico  TarPam9A Both 0.09 372220.0 514446.4 
TP9B Tar_Pamlico4 Tar Pamlico  TarPam9B Both 0.09 372220.0 514446.4 
TP9C Tar_Pamlico4 Tar Pamlico  TarPam9C Both 0.09 372220.0 514446.4 
TP9D Tar_Pamlico4 Tar Pamlico  TarPam9D Both 0.09 372220.0 514446.4 
TP10A Tar_Pamlico5 Tar Pamlico  TarPam10A Both 0.1 514446.4 553326.4 
TP10B Tar_Pamlico5 Tar Pamlico  TarPam10B Both 0.1 514446.4 553326.4 
TP10C Tar_Pamlico5 Tar Pamlico  TarPam10C Both 0.1 514446.4 553326.4 
TP10D Tar_Pamlico5 Tar Pamlico  TarPam10D Both 0.1 514446.4 553326.4 
TP11 Tar_Pamlico5 Tar Pamlico  TarPam11 Both 0.11 553326.4 610070.6 
TP12 Tar_Pamlico5 Tar Pamlico  TarPam12 Both 0.12 610070.6 715270.3 
TP13 Tar_Pamlico5 Tar Pamlico  TarPam13 Both 0.13 715270.3 753058.3 
TP14 Tar_Pamlico5 Tar Pamlico  TarPam14 Both 0.14 753058.3 807333.6 
TP15 Tar_Pamlico5 Tar Pamlico  TarPam15 Both 0.15 807333.6 933557.3 
JC* Jacks_Creek Jacks Creek JackCk Both 0.16 2234.0 9535.0 
GM Green Mill Run Green Mill Run GreenMill Both 0.17 1485.0 40149.0 
CC Conetoe_Ck Conetoe Creek ConetoeCk Both 0.18 1941.1 43911.1 
FC1 Fishing_Ck Fishing Creek FishingCk1 Both 0.19 2094.0 112290.1 
FC2 Fishing_Ck Fishing Creek FishingCk2 Both 0.2 112290.1 337651.8 
SWC Swift_Ck Swift Creek SwiftCk Both 0.21 871.7 237253.7 
STC1A Stony_Ck Stony Creek STC1A Both 0.22 500.5 95013.1 
STC1B Stony_Ck Stony Creek STC1B Both 0.22 500.5 95013.1 
STC1C Stony_Ck Stony Creek STC1C Both 0.22 500.5 95013.1 
STC1D Stony_Ck Stony Creek STC1D Both 0.22 500.5 95013.1 
STC1E Stony_Ck Stony Creek STC1E Both 0.22 500.5 95013.1 
STC1F Stony_Ck Stony Creek STC1F Both 0.22 500.5 95013.1 
STC2 Stony_Ck Stony Creek STC2 Both 0.23 95013.1 120420.3 
* Were removed from the study based in the complexities of modeling costal influences. 


3.2. Data Development 
3.2.1. Initial Database Development 


The economic database for the TSP analysis was based on data from the North Carolina State 
FRIS spatial data download site https://sdd.nc.gov/. The data includes building footprint 
polygons with corresponding points with several attributes that are a combination of tax assessor, 
census, HAZUS, and survey data, and was updated in 2019. The state of North Carolina 
completed HAZUS damage calculations for the entire Tar Pamlico River Basin, which were used 
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to identify high flood risk areas for pre-screening purposes only.  The following datasets were 
the primary sources of structure and land use information: 


1. North Carolina FRIS database: building footprint polygons with associated tabular 
data (GIS format). 


2. Microsoft Building outlines shapefile: GIS layer including outlines of buildings and 
limited building characteristics. 


3. Real property database: additional property characteristics such as year built or 
square footage obtained by using assessors’ parcel number (not included in the 
GIS). 


Initially, a GIS-based building outline shapefile was used to identify individual structures and 
create structure centroids in GIS. FRIS characteristics were then linked to the individual 
structures based on the centroids’ locations relative to the parcel boundaries. The resulting 
structure inventory database includes all existing information for each parcel attributed to each 
structure. 
The FRIS points were utilized to create a base structure inventory. These structure points were 
then refined through to verify structure location and associated attributes. This involved ensuring 
points in the structure shapefile actually represented a building. To do this the building footprints 
along with aerial imagery in Arc GIS Pro and Google Earth Street View were utilized to delete 
or add points for buildings within a boundary of the FWOP .002 ACE (500-year) with a 150-foot 
boundary. In addition, this structure iteration included buildings within damage reaches Tar Pam 
1, Tar Pam 2, and Jacks Creek. In total, the initial structure inventory was around 11,700 
structures which was used to initially screen alternatives. After the three coastal areas were 
removed, a majority of the structures were removed bringing the total to 4,423.  
The edited FRIS inventory included supporting information describing the square footage, 
occupancy type, condition, number of stories, first floor, estimated year built, and estimated 
value of the structure. Using the Microsoft Building outlines assigned each structure an estimated 
square footage for the majority of the structures and the others were estimated using either the 
county assessor information or the measure tool within geospatial software. In addition, structure 
attributes such as year built, type, and foundation type were reviewed using the county assessor 
database for the county the structure was located in.  
An additional step sometimes taken in structure placement is to identify the portion of the 
structure footprint that is prone to flood inundation when the entire structure is not inundated. A 
structure point is then moved from the center of the footprint to the portion identified. This step 
may help identify the onset of flooding at specific structures with more precision and accuracy. 
However, this additional step requires significantly more time to complete, especially if ensuring 
the portion of the structure being inundated has an opening that would allow for interior flooding 
that would cause content damages. Due to the geographic scale of this study, as well as the 
number of structures, this additional step was not feasible. By not taking this step, it’s possible 
that flood damages are being understated, however it is assumed that the uncertainty in water 
surface elevations provided by hydraulic models and the uncertainty in structure elevations likely 
capture much of the difference between central point placement and perimeter point placement. 
It should be noted that Section 308 of the Water Resources Development Act (WRDA) of 1990 
has been observed in this analysis, and structures built since 1991 in the one percent AEP 
floodplain are assumed to be in compliance with Section 308 due to the study area’s 
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communities’ participation and good standing in the National Flood Insurance Program (NFIP). 
Assessor’s data was used to determine the age of the structure.  


3.2.2. Damage Categories and Structure Occupancy Types 
For the TSP analysis, damage categories were broken out into residential, commercial, public, 
and industrial. A structure occupancy type in HEC-FDA is a subgroup of damage categories and 
is the name given to a similar set of structures used to define depth-percent damage functions, 
first-floor uncertainties, structure value uncertainties, content-to-structure value ratios with 
uncertainties, and other-to-structure value ratios with uncertainties for each type of structure. A 
full list of structure occupancy types can be found in Table 11. 


3.2.3. Elevations and Stationing 
Each structure point in a flood risk management economic analysis is assigned a ground 
elevation, first-floor elevation, and lowest opening elevation (if it differs from the first-floor 
elevation). To assign ground elevations, structure points utilized the same terrain grid from the 
hydraulic modeling. The structure points were projected in the NAD 1983 State Plane North 
Carolina FIPS 3200 horizontal coordinate system, matching the terrain grid and hydraulic 
modeling outputs (i.e. water surface elevation grids). Obtaining ground and water surface 
elevations from the terrain and hydraulic grids is accomplished by superimposing the structure 
points onto the grid cells and extracting the value from the grid. Using this method requires 
assigning each structure a unique stream station to link them to the corresponding hydraulic data 
at the structure’s specific location. 
First floor elevations were determined using Google Earth Street View with a resolution of 
2048p for all structures being damaged. The first-floor elevations for each type of structure are 
assigned an uncertainty factor, usually expressed as a standard deviation around a normally 
distributed variable. A standard deviation of the error associated with the first-floor elevation is 
assigned in HEC-FDA to account for the uncertainty in the height of the first floor above ground.   
There are two sources of uncertainty surrounding first-floor elevations: the use of the LiDAR 
data for the ground elevations and the methodology used to determine the structure foundation 
heights above ground elevation. The error surrounding the LiDAR data was assumed to be 
comparable to that of an aerial survey with 2-foot contour intervals. Based on EM 1110-2-1619, 
2-foot contour interval aerial surveys have an error of plus or minus 0.59 feet. Errors for 2-foot 
contour interval aerial surveys were calculated at the 99 percent confidence level, assuming the 
deviations from the true elevation are normally distributed with zero mean and a standard 
deviation of 0.3 feet. 
Foundation height estimates were made by visual inspection and assigned to structures in one 
quarter-foot increments based on the number of steps a structure had. Based on this level of 
precision, it was determined that a 0.25-foot standard deviation would capture the potential 
uncertainty as it was reasonably assumed that 95 percent of foundation heights would fall 
between plus or minus a half foot of the surveyed data. In addition, less than 2% of structures 
were not assessable using Street View and were supplemented with photos obtained from county 
assessor databases.  
The standard deviations for the ground elevations and foundation heights were combined using 
the square root of sum of square method. This resulted in a 0.39 feet standard deviation for all 
structures. Table 9 displays the calculations used to combine the uncertainty surrounding the 







Appendix B Economic Analysis   Tar Pamlico 


25 
 


ground elevations with uncertainty surrounding the foundation height to derive the uncertainty 
surrounding the first-floor elevations of structures. 
Table 9. First Floor Stage Uncertainty Determination 


Standard Deviation Feet 
Ground Standard Deviation 0.30 
Ground Standard Deviation Squared 0.09 
First Floor Standard Deviation 0.25 
First Floor Standard Deviation Squared 0.06 
Sum of Squared 0.15 
Square Root of Sum of Squared = Combined Standard Deviation 0.39 


3.2.4. Structure Valuation 
USACE guidance requires the use of depreciated replacement value for structure valuation. 
Following USACE planning guidance, structure valuation for estimating flood damage is based 
on current depreciated replacement value. Depreciated replacement value is used to reflect the 
actual value subject to damage as opposed to full replacement cost which would reflect a 
betterment relative to the actual condition.  
The TSP analysis relied on attributes within the edited FRIS inventory, assessor data, Microsoft 
Building Outlines, and other geospatial tools as a starting point. A detailed 2022 RSMeans 
analysis of depreciated replacement value was performed on nonresidential and single-family 
structures. The depreciated replacement value for structures was estimated using structure 
attribute data (construction material, quality of construction, square footage, and effective age), 
county assessor data, field observations, and a regional building cost data index for Rocky Mount 
(0.93 for residential and 0.85 for commercial) was included for the study area. The average 
square footage for nonresidential structures was 7,150 sq ft with an average value of $1.1 
million, single family residences averaged 1,468 sq ft with an average value of $110 thousand, 
and multifamily residences or apartment complexes averaged 8,500 sq ft with an average value 
of $1.3 million. The average effective age or build date of nonresidential buildings was 1969, 
1979 for single family residential structures, and 1981 for multifamily residences.  
In addition to nonresidential and single-family structures, the study area includes 1,162 mobile 
homes. RSMeans does not have a mobile homes category for valuing each home individually 
and are not typically valued individually by county assessors as there often multiple mobile 
homes per parcel. Therefore, valuing each mobile home based on the attribute data was not 
possible as with other structure types. After comparing mobile homes in the study area to mobile 
homes in Papio GI study, it was determined to value all structures categorized as mobile home 
would be valued based on the similarities of the mobile homes valued in Papio and the mobile 
homes in the Tar Pam watershed. The amount in the Papio GI Study was based on 2018 values 
of $25,710 per mobile home. Using the Building Cost Index (BCI) published by Engineering 
News-Record an index of 1.27 was applied to the 2018 estimates to convert it into FY2022 
values ($32,807). This estimate led to a conservative value of a conservative estimate of $30,000 
per mobile home.  
Even after sampling, there is uncertainty in the depreciated replacement values for structures. 
The structure value uncertainty initial to TSP analysis was assumed to be 25 percent for all 
structures. Further analysis was completed prior to TSP to determine structure value 
uncertainties by occupancy type. In the estimation of structure value, three variables were 
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considered to have a possible range of values: (1) dollar per square foot, (2) building square 
footage, and (3) percent of estimated depreciation. As part of the 2015 American River 
Watershed General Reevaluation Report, the Sacramento District used triangular distributions to 
describe the range of these three variables, then ran a Monte Carlo simulation of a typical 
structure to derive a coefficient of variation by dividing the standard deviation by the mean. This 
process was repeated for each occupancy type. In order to validate the applicability of using the 
structure value errors from the American River study, this approach was reproduced for a small 
sample of structures in the Tar Pamlico study area that were deemed representative based on 
professional judgment. This analysis resulted in marginal differences in the error values between 
representative structures in the two studies. Therefore, it was determined to use the structure 
values errors from the American River study as they were compiled from a more comprehensive 
set of structures. The structure value errors imported into the HEC-FDA model for each 
occupancy type are shown in Table 10 below. 
Table 10. Structure Value Errors by Occupancy Type 


Occupancy Type Description Structure Value 
Error 


R01-R11 Residential Structures 17.00 
NR01-NR02 Clothing Retail Store 12.00 
NR03-NR04 Convenience Store 12.00 
NR05-NR06 Correctional Facility 12.00 
NR07-NR08 Electronic Retail Store 12.00 
NR09-NR10 Fast Food Restaurant 12.00 
NR11-NR12 Furniture Retail Store 12.00 
NR13-NR14 Grocery 12.00 
NR15-NR16 Hospital 12.00 
NR17-NR18 Hotel 12.00 
NR19-NR20 Industrial Light Manufacturing 12.00 
NR21-NR22 Medical Office 11.00 
NR23-NR24 Non-Fast-Food Restaurant 12.00 
NR25-NR26 Office Building 13.00 
NR27-NR28 Protective Services 14.00 
NR29-NR30 Recreational Facility 12.00 
NR31-NR32 Religious Facility 12.00 
NR33-NR34 School 14.00 
NR35-NR36 Service Station 15.00 
NR37-NR38 Warehouse, Non-Refrigerated 14.00 
NR39-NR40 Warehouse, Refrigerated 14.00 
 


3.2.5. Contents Valuation 
The generic content depth-damage curves for residential structures provided in the Economic 
Guidance Memorandum (EGM) 04-01, Generic Depth-Damage Relationships for Residential 
Structures with Basements, October 2003, were used to represent the content depth-damage 
functions for residential structures in HEC-FDA. Using these relationships, it is not necessary to 
define the value of contents for a residence in HEC-FDA. Uncertainty was applied to the 
content-to-structure value ratios (CSVR) as specified in EM 1110-2-1619 to account for 
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variation among structures within each occupancy type. Based on guidance from EGM 04-01, 
the error associated with the content/structure value is left blank, which implies that the error in 
CSVR is part of the content depth-damage function. For purposes of estimating investment only, 
residential contents (sans mobile homes) were valued at 50 percent of structure value. For mobile 
homes, which are not included in the IWR functions, a CSVR of 139 percent is used. This CSVR 
was taken from the 2006 Final Report, Depth-Damage Relationships for Structures, Contents, 
and Vehicles and Content-to-Structure Value Ratios (CSVR) in Support of the Donaldsonville to 
the Gulf, Louisiana, Feasibility Study. 
CSVRs for nonresidential structures derived for the 2015 American River Watershed General 
Reevaluation Report by the Sacramento District were utilized for this study. As part of the 
report, the Sacramento District completed an expert elicitation to develop CSVRs. Upon review 
of these CSVRs, the Omaha District determined that they were an appropriate fit for this study as 
it was reasonably assumed that nonresidential contents would be similar nationwide. Table 11 
below lists the occupancy types, respective CSVRs, and uncertainty values used in this analysis. 
Table 11. Occupancy Types and Content-to-Structure Value Ratios 


Occupancy Code Description CSVR CSVR Error 
R01-R06, R08-R11 Single and Multi-Family Residential 100.0 0.0 
R07 Mobile Homes 139.0 0.0 
NR01-NR02 Clothing Retail Store 66.8 12.6 
NR03-NR04 Convenience Store 54.4 6.6 
NR05-NR06 Correctional Facility 45.4 8.3 
NR07-NR08 Electronic Retail Store 66.8 12.6 
NR09-NR10 Fast Food Restaurant 54.6 8.2 
NR11-NR12 Furniture Retail Store 72.0 14.4 
NR13-NR14 Grocery 138.4 17.5 
NR15-NR16 Hospital 120.1 0.0 
NR17-NR18 Hotel 89.5 13.2 
NR19-NR20 Industrial Light Manufacturing 244.0 55.1 
NR21-NR22 Medical Office 192.3 25.2 
NR23-NR24 Restaurant (Non-Fast-Food) 174.3 34.7 
NR25-NR26 Office Building 44.4 9.2 
NR27-NR28 Protective Services 45.4 8.3 
NR29-NR30 Recreational Facility 171.9 356.4 
NR31-NR32 Religious Facility 26.1 4.7 
NR33-NR34 School 50.0 11.3 
NR35-NR36 Service Station 251.1 46.3 
NR37-NR38 Warehouse, Non-Refrigerated 116.3 25.3 
NR39-NR40 Warehouse, Refrigerated 116.3 25.3 
 


3.2.6. Depth-Damage Functions: Residential 
Depth-damage curves relate the percent of structure and content value that is damaged given the 
depth of inundation. As noted above, the depth-damage functions developed for EGM 04-01, 
Generic Depth-Damage Relationships for Residential Structures with Basements, October 2003, 
were used for residential structures. 
This EGM summarized data developed by the Institute for Water Resources (IWR) using post-
flood residential damage claim records provided by the Federal Emergency Management Agency 
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(FEMA). The functions account for both structural and content damage to homes with and 
without basements. 
A depth-damage curve for mobile homes is not included in EGM 04-01. Instead, the damage 
curve for mobile homes is based on the short duration freshwater depth-damage function 
developed as part of the Donaldsonville to the Gulf, Louisiana, Feasibility Study. It is reasonable 
to assume that mobile homes across the nation would face similar depth-damage functions from 
various depths of freshwater flooding and would also have similar CSVRs. 


3.2.7. Depth-Damage Functions: Nonresidential 
The depth-damage functions used for nonresidential structures and contents are based on the data 
presented in the 2008 URS Group draft report Solicitation of Expert Opinion Depth-Damage 
Function Calculations for the Benefit-Cost Analysis Tool. Twenty-one core nonresidential 
structure types were evaluated by a panel of experts from across the United States. The resulting 
data from the panel included nationally relevant depth-damage functions for use in estimating the 
value of damages from flooding to commercial, industrial, and public structures nationwide. For 
nonresidential structures, depth-damage function uncertainties are expressed as a triangular 
distribution. These curves have been used in numerous studies including Papillion Creek GI and 
Mill Creek GI studies. These studies have similar flooding and building characteristics and were 
determined to be appropriate to use in this study.  


3.2.8. Other Potential Damage Categories 
In addition to damages to structures and their contents, various other damages may occur in a 
flood event, including cleanup costs, other public assistance, and damages to vehicles.  This 
section explains these categories in more detail but are not included in the TSP analysis. 


3.2.9. Vehicles 
Historical floods, including Hurricane Florence, inundated vehicles with mud and water and 
caused many automobile owners to file with their insurance companies as the hurricane caused 
total losses of vehicles.  In just the first week after Hurricane Florence, State Farm Insurance 
received 2,400 automobile claims related to the storm in North Carolina.2  
Based on 2021 American Community Survey data, there are, on average, approximately two 
vehicles per single family residential household in North Carolina. Although historical events 
have damaged vehicles in the past, they were not included in the TSP analysis and would be 
unlikely to change the decision-making process.  


3.2.10. Emergency Costs, Disaster Relief, and Infrastructure Damages 
Emergency costs and disaster relief include a wide range of flood impact costs, including 
emergency services costs, flood fighting costs, avoidance costs, debris cleanup, and damage to 
other infrastructure items otherwise not included in the damage analysis. Estimates of emergency 
costs at different magnitude flood events and corresponding damage functions are typically 
determined based on historical flood fight cost data for the local community or study area. The 
TSP analysis does not include emergency costs and disaster relief, but based on previous 
USACE studies is estimated to be around 10 percent of structure and content damages.   


 
2 https://www.npr.org/2018/09/26/651517127/florence-floodwaters-total-thousands-of-cars-stranding-locals 
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3.3. Final Economic Database 
Completion of the tasks discussed above ultimately results in an economic structure inventory. 
The structure inventory is subsequently used for several purposes, but initially it serves as the 
basis for estimates of investment in the study area. 


3.3.1. Study Area Investment 
Investment for the Tar Pamlico Watershed study area is summarized in Table 12 by stream. The 
investment values below only include structures, contents, and vehicles. Total study area 
investment was estimated at around $3.3 billion. Investment along the Tar Pamlico River 
accounted for approximately 88.4 percent of the total value, respectively. 
Table 12. Total Investment by Stream 


Property Type Conetoe 
Creek 


Fishing 
Creek 


Green 
Mill Run 


Stony 
Creek 


Swift 
Creek 


Tar 
Pamlico  Total 


Residential 
Total Structures 10 27 21 249 48 3,139 3,494 
Value – Structures $1,291 $3,021 $3,980 $44,509 $4,931 $326,796 $384,529 
Value – Contents $1,327 $3,045 $4,003 $44,347 $5,142 $339,941 $397,804 
Value – Total $2,618  $6,066  $7,983  $88,855  $10,073  $666,737  $782,332  
Commercial  
Total Structures 2 0 11 105 2 487 607 
Value – Structures $649 $0 $4,519 $105,077 $413 $367,713 $478,371 
Value – Contents $511 $0 $5,055 $93,416 $540 $401,674 $501,196 
Value – Total $1,160  $0  $9,574  $198,493  $952  $769,387  $979,567  
Industrial  
Total Structures 12 2 0 4 15 222 255 
Value – Structures $662 $44 $0 $1,431 $13,485 $244,356 $259,978 
Value – Contents $770 $51 $0 $3,456 $29,368 $460,477 $494,122 
Value – Total $1,431  $95  $0  $4,887  $42,853  $704,832  $754,100  
Public 
Total Structures 0 4 3 1 1 58 67 
Value – Structures $0 $2,569 $24 $1,481 $1,338 $356,856 $362,269 
Value – Contents $0 $671 $20 $672 $349 $421,422 $423,134 
Value – Total $0  $3,239  $44  $2,153  $1,688  $778,279  $785,403  
Total 
Total- Structures 24 33 35 359 66 3,906 4,423 
Total-Value $5,209  $9,400  $17,602  $294,389  $55,567  $2,919,235  $3,301,402  
% Total by Stream 0.16% 0.28% 0.53% 8.92% 1.68% 88.42% 100.00% 
Notes: $1,000s; FY23 price level 


 
4. DAMAGE ANALYSIS MODELING  
Damages modeled in HEC-FDA are the basis for calculating net National Economic 
Development (NED) benefits.  The structure inventory (including values, elevations and depth-
damage functions, and uncertainty parameters) for the study area were input into HEC-FDA 
along with sets of water surface profiles for damage computations.  Damages in the analysis 
consist of physical inundation damages to commercial, industrial, residential, and public 
structures as well as respective contents. 
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4.1. Model Hydraulic and Hydrologic Inputs 
Water surface profiles were modeled in HEC-RAS for the future without project (FWOP) and 
existing without-project (WOP) conditions for analysis years 2023 and 2073. Events included in 
the water surface profiles include the 0.5, 0.2, 0.1, 0.04, 0.02, 0.01, 0.004, and 0.002 AEP events. 
Water surface profiles were developed for the base and future years for the without-project 
conditions. 
Gridded raster data from HEC-RAS was spatially joined to structures using ArcGIS Pro 3.1. 
Each grid cell represents a numbered “station” that is associated with a structure in HEC-FDA. 
In addition, water surface profiles for reach index stations were included in HEC-FDA. Reaches 
were spatially joined to structures in ArcGIS and the geospatial reach assignment was used in 
HEC-FDA to aggregate damages.  
Geotechnical functions were not developed for the FDA models since there are no reaches with a 
potential levee failure. Water surface profiles were developed in HEC-RAS for the future 
without (FWOP) and future with-project (FWP) conditions.  These included profiles for the 0.5, 
0.2, 0.1, 0.04, 0.02, 0.01, 0.004, and 0.002 AEP events.   


4.2. Exceedance Probability-Discharge Functions 
For a flood or storm event with a given probability of occurrence, there is uncertainty regarding 
what the resulting discharge will be at a specific location along the stream or river. The 
reliability of frequency-discharge estimates is directly linked to the historical record of stream 
gauge data available. In cases where records are small or incomplete, the associated uncertainty 
is greater than in circumstances where lengthy records of observed data are available. To address 
this uncertainty, an analytical or graphical method is typically used to determine statistical 
distributions of discharge for a range of probabilities at index stations throughout the floodplain. 
According to the HEC-FDA manual, if an exceedance probability-discharge function can be 
fitted by a Log Pearson Type III distribution, it is considered an analytical function. When a 
function does not fit a Log Pearson Type III distribution, a graphical function is recommended. 
The TSP screening, all exceedance probability-discharge functions were analytical.  
For the TSP screening, exceedance probability-discharge uncertainty was estimated based upon 
an equivalent record length as illustrated in Table 13 for each reach based on input from the 
hydrologic engineer that was developed in accordance with EM 1110-2-1619. While 
consideration was given to changing the equivalent record length for the future year, analysis of 
the hydrology showed that the change would be small and that the exceedance probability-
discharge functions already incorporate a relatively high amount of uncertainty. More 
information can be found in Appendix A, Hydrology. 







Appendix B Economic Analysis   Tar Pamlico 


31 
 


Table 13. Equivalent Record Length  


Economic 
Reach Stream Description  Index 


Station 


Equivalent 
Record 
Length 


CC Conetoe Creek ConetoeCk 0.18 44 
FC1 Fishing Creek FishingCk1 0.19 105 
FC2 Fishing Creek FishingCk2 0.2 105 
GM Green Mill Run GreenMill 0.17 50 
STC1A Stony Creek STC1A 0.22 15 
STC1B Stony Creek STC1B 0.22 15 
STC1C Stony Creek STC1C 0.22 15 
STC1D Stony Creek STC1D 0.22 15 
STC1E Stony Creek STC1E 0.22 15 
STC1F Stony Creek STC1F 0.22 15 
STC2 Stony Creek STC2 0.23 15 
SWC Swift Creek SwiftCk 0.21 56 
TP10A Tar Pamlico  TarPam10A 0.1 39 
TP10B Tar Pamlico  TarPam10B 0.1 39 
TP10C Tar Pamlico  TarPam10C 0.1 39 
TP10D Tar Pamlico  TarPam10D 0.1 39 
TP11 Tar Pamlico  TarPam11 0.11 15 
TP12 Tar Pamlico  TarPam12 0.12 56 
TP13 Tar Pamlico  TarPam13 0.13 56 
TP14 Tar Pamlico  TarPam14 0.14 56 
TP15 Tar Pamlico  TarPam15 0.15 80 
TP3A Tar Pamlico  TarPam3A 0.03 114 
TP3B Tar Pamlico  TarPam3B 0.03 114 
TP3C Tar Pamlico  TarPam3C 0.03 114 
TP3D Tar Pamlico  TarPam3D 0.03 114 
TP3E Tar Pamlico  TarPam3E 0.03 114 
TP3F Tar Pamlico  TarPam3F 0.03 114 
TP4 Tar Pamlico  TarPam4 0.04 123 
TP5 Tar Pamlico  TarPam5L 0.05 123 
TP6 Tar Pamlico  TarPam6R 0.06 123 
TP7 Tar Pamlico  TarPam7 0.07 15 
TP8 Tar Pamlico  TarPam8 0.08 15 
TP9A Tar Pamlico  TarPam9A 0.09 43 
TP9B Tar Pamlico  TarPam9B 0.09 43 
TP9C Tar Pamlico  TarPam9C 0.09 43 
TP9D Tar Pamlico  TarPam9D 0.09 43 


 


4.3. Stage-Discharge Functions 
For a given level of discharge, there is uncertainty regarding what the resulting water surface 
elevation will be at a given location. Factors contributing to this uncertainty include, but are not 
limited to, bed forms, water temperatures, debris or other obstructions, unsteady flow effects, 
variation in hydraulic roughness with season, sediment transport, channel scour or deposition, or 
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changes in channel shape during or as a result of flood events. To address this uncertainty, 
standard deviation estimates are developed for stages associated with a range of discharges at 
index stations throughout the floodplain. 
Further information is available in Appendix B, Hydraulics. The standard deviations for all 
streams are presented in Table 14 below. 
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Table 14. Stage Standard Deviations by Reach 


Economic 
Reach 


Hydraulic 
Reach Stream Description  Index 


Station 


Stage Standard 
Deviation at 0.01 AEP 


(feet) 
TP3A Tar_Pamlico2 Tar Pamlico  TarPam3A 0.03 1.5 
TP3B Tar_Pamlico2 Tar Pamlico  TarPam3B 0.03 1.5 
TP3C Tar_Pamlico2 Tar Pamlico  TarPam3C 0.03 1.5 
TP3D Tar_Pamlico2 Tar Pamlico  TarPam3D 0.03 1.5 
TP3E Tar_Pamlico2 Tar Pamlico  TarPam3E 0.03 1.5 
TP3F Tar_Pamlico2 Tar Pamlico  TarPam3F 0.03 1.5 
TP4 Tar_Pamlico2 Tar Pamlico  TarPam4 0.04 1.5 
TP5 Tar_Pamlico2 Tar Pamlico  TarPam5L 0.05 1.5 
TP6 Tar_Pamlico2 Tar Pamlico  TarPam6R 0.06 1.5 
TP7 Tar_Pamlico2 Tar Pamlico  TarPam7 0.07 1.5 
TP8 Tar_Pamlico3 Tar Pamlico  TarPam8 0.08 1.5 
TP9A Tar_Pamlico4 Tar Pamlico  TarPam9A 0.09 1.5 
TP9B Tar_Pamlico4 Tar Pamlico  TarPam9B 0.09 1.5 
TP9C Tar_Pamlico4 Tar Pamlico  TarPam9C 0.09 1.5 
TP9D Tar_Pamlico4 Tar Pamlico  TarPam9D 0.09 1.5 
TP10A Tar_Pamlico5 Tar Pamlico  TarPam10A 0.1 1.41 
TP10B Tar_Pamlico5 Tar Pamlico  TarPam10B 0.1 1.41 
TP10C Tar_Pamlico5 Tar Pamlico  TarPam10C 0.1 1.41 
TP10D Tar_Pamlico5 Tar Pamlico  TarPam10D 0.1 1.41 
TP11 Tar_Pamlico5 Tar Pamlico  TarPam11 0.11 1.41 
TP12 Tar_Pamlico5 Tar Pamlico  TarPam12 0.12 1.41 
TP13 Tar_Pamlico5 Tar Pamlico  TarPam13 0.13 1.41 
TP14 Tar_Pamlico5 Tar Pamlico  TarPam14 0.14 1.41 
TP15 Tar_Pamlico5 Tar Pamlico  TarPam15 0.15 1.41 
GM Green Mill Run Green Mill Run GreenMill 0.17 1.50 
CC Conetoe_Ck Conetoe Creek ConetoeCk 0.18 1.5 
FC1 Fishing_Ck Fishing Creek FishingCk1 0.19 2.89 
FC2 Fishing_Ck Fishing Creek FishingCk2 0.2 2.89 
SWC Swift_Ck Swift Creek SwiftCk 0.21 1.68 
STC1A Stony_Ck Stony Creek STC1A 0.22 1.5 
STC1B Stony_Ck Stony Creek STC1B 0.22 1.5 
STC1C Stony_Ck Stony Creek STC1C 0.22 1.5 
STC1D Stony_Ck Stony Creek STC1D 0.22 1.5 
STC1E Stony_Ck Stony Creek STC1E 0.22 1.5 
STC1F Stony_Ck Stony Creek STC1F 0.22 1.5 
STC2 Stony_Ck Stony Creek STC2 0.23 1.5 


4.4. Levee Features 
One reach in the Tar Pamlico (TP5L) watershed has an existing levee that offers protection and 
is currently in the process of being raised. The levee was not an input into the FDA modeling 
since it was reflected in the hydraulic modeling.   
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5. EXISTING AND FUTURE WITHOUT-PROJECT CONDITIONS 
This section describes the analysis of damages that are expected to occur in the absence of a 
Federal project to address flood risks in the study area.  These damages include damages to 
structure and structure contents and other damages, which include vehicle damages and cleanup 
and emergency costs associated with flooding.  WOP flooding also impacts OSE, which includes 
loss of life, and is quantified in this section.   
 
HEC-FDA software was used to calculate economic damages for this study.  Expected annual 
flood damages are the basis for calculating WP benefits and are crucial to the evaluation of the 
project.  EAD are equal to the mean of all possible values of damage that are derived through 
Monte Carlo sampling of discharge-exceedance probability relationships, stage-discharge 
relationships, and stage-damage relationships and their uncertainties.  This section presents EAD, 
and as the result of time-dependent variance in hydrologic, hydraulic, and economic data, the 
values presented are estimates only.  Uncertainty parameters for the exceedance-probability 
relationship and stage-discharge relationship were developed by H&H engineers as detailed in 
Section 4.3. 
As discussed above, there is little distinction in the TSP analysis between existing, base year, and 
future conditions. Water surface profiles are the only difference between existing, base year, and 
future conditions. The other hydrologic/hydraulic data are considered stable over the period of 
analysis, as is the economic structure inventory. The results summarized in this section therefore 
represent existing conditions and future without-project conditions. 


5.1. FWOP Flooding Characteristics 
The WOP analysis and results are based predominantly on estimates of the flooding extent, the 
depth of flooding, and the property that may be damaged from flooding within a particular area.  
Flood extents for the 0.002 AEP event for each area on the Tar Pamlico watershed are shown 
below in Figure 17. 
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Figure 17. Tar Pamlico 0.002 AEP FWOP Flood Extent 
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Table 15 shows the average depth on structures by reach for each of the 8 events in the FWOP 
condition. Note that average depths may decrease at larger events as additional structures begin 
to see inundation. Section 5.2 will describe the change in magnitude in terms of number of 
structures and associated damages for the events to give this average depth table additional 
context.   
Table 15. Average Event Depth by Reach 


Reach 


Average 
Depth at 
0.5 AEP 


Average 
Depth at 
0.2 AEP 


Average 
Depth at 
0.1 AEP 


Average 
Depth at 
0.04 AEP 


Average 
Depth at 
0.02 AEP 


Average 
Depth at 
0.01 AEP 


Average 
Depth at 


0.004 AEP 


Average 
Depth at 


0.002 AEP 
CC     0.84 2.08 1.39 1.72 
FC1      0.47 2.50 1.78 
FC2   1.22 4.53 7.23 1.09 2.09 2.02 
GM       1.19 1.52 
STC1A     0.95 1.88 3.43 3.87 
STC1B   0.74 0.89 0.86 1.11 1.18 1.45 
STC1C   0.49 0.76 0.76 0.91 1.45 1.41 
STC1D       1.17 1.07 
STC1E        0.63 
STC1F      0.52 0.88 0.72 
STC2    0.32 0.95 1.57 2.35 2.90 
SWC     1.04 1.64 2.25 2.56 
TP10A  0.16 1.25 2.45 3.24 3.12 3.41 3.37 
TP10B    0.33 1.22 1.47 2.14 1.36 
TP10C  0.95 1.86 2.88 3.56 4.22 3.46 2.94 
TP10D    0.12 0.67 1.18 0.67 0.96 
TP11        0.86 
TP12  1.46 3.26 1.99 3.38 4.89 3.22 5.56 
TP13        0.47 
TP14     0.92 1.66 1.50 1.69 
TP15         
TP3A       0.76 1.69 
TP3B     0.66 2.24 2.54 3.29 
TP3C      0.56 0.96 1.27 
TP3D    0.92 1.45 1.37 0.98 2.07 
TP3E     0.63 1.61 3.44 4.86 
TP3F  1.59 2.23 1.32 1.81 2.06 1.93 1.75 
TP4      0.77 1.16 1.57 
TP5    1.19 1.74 2.81 2.96 3.10 
TP6      1.60 2.34 1.67 
TP7      0.64 1.05 1.49 
TP8    0.47 1.26 2.18 3.84 3.39 
TP9A     0.14 0.88 1.85 1.60 
TP9B       0.47 0.84 
TP9C      0.93 1.04 1.19 
TP9D  0.62 1.56 1.99 2.34 2.00 2.20 2.37 
Total - 0.81 1.59 1.42 1.76 2.29 2.17 2.23 
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5.2. AEP Event Damages 
Annual exceedance probability (AEP) event damages, sometimes referred to as single-event 
damages, were computed in HEC-FDA. Single-event damages are useful in that they show the 
magnitude of consequences, within a consequence area, should a specific flood event occur in 
that area.  
Table 16 below shows the damages that may occur for a range of events within the Tar Pamlico 
study area; damages are displayed for each reach and tributary. These damage values include 
structures and contents. For the .01 AEP event, damages in the Tar Pamlico study area are 
estimated at just over $102 million. The reach with the largest amount of damages at the .01 AEP 
event is TP5 at just over $40 million. The differences in the WOP and FWOP are based only on 
uncertainties. Table 12 is presented without uncertainty and therefore represents both the WOP 
and FWOP.   
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Table 16. Tar Pamlico Study Area AEP Event Damages WOP and FWOP 


Reach 0.1 AEP 
Structures 


0.1 AEP 
Damages 


0.02 AEP 
Structures 


0.02 AEP 
Damages 


0.01 AEP 
Structures 


0.01 AEP 
Damages 


0.002 AEP 
Structures 


0.002 AEP 
Damages 


Conetoe 
Creek 0 $0 2 $29 2 $128 21 $1,042 


CC 0 $0 2 $29 2 $128 21 $1,042 
Fishing 
Creek 0 $0 10 $49 16 $222 28 $1,310 


FC1 0 $0 0 $0 1 $96 4 $478 
FC2 0 $0 10 $49 15 $127 24 $831 


Green 
Mill Run 0 $0 2 $19 4 $130 22 $2,017 


GM 0 $0 2 $19 4 $130 22 $2,017 
Stony 
Creek 8 $116 20 $3,071 43 $7,089 111 $20,854 


STC1A 1 $9 1 $35 2 $50 12 $370 
STC1B 2 $44 9 $2,748 15 $5,116 31 $12,847 
STC1C 5 $64 9 $286 19 $1,621 34 $6,522 
STC1D 0 $0 0 $0 4 $118 16 $718 
STC1E 0 $0 0 $0 1 $0 15 $84 
STC1F 0 $0 0 $0 1 $178 2 $306 
STC2 0 $0 1 $3 1 $5 1 $8 
Swift 
Creek 0 $0 7 $172 16 $621 60 $7,888 


SWC 0 $0 7 $172 16 $621 60 $7,888 
Tar 


Pamlico 13 $1,300 256 $41,057 643 $93,888 2800 $364,304 


TP3A 0 $0 0 $0 0 $0 47 $3,872 
TP3B 0 $0 1 $46 1 $78 4 $295 
TP3C 0 $0 2 $1 57 $274 546 $8,022 
TP3D 0 $0 35 $2,669 39 $3,883 110 $32,726 
TP3E 0 $0 1 $0 1 $8 1 $17 
TP3F 4 $591 34 $15,971 104 $38,876 678 $153,101 
TP4 0 $0 1 $1 10 $463 129 $6,294 
TP5 0 $0 157 $18,629 360 $40,330 855 $111,278 
TP6 0 $0 0 $0 4 $1,136 30 $10,645 
TP7 0 $0 0 $0 18 $303 229 $14,068 
TP8 0 $0 4 $963 14 $3,908 31 $7,623 


TP9A 0 $0 1 $212 4 $786 5 $2,112 
TP9B 0 $0 0 $0 0 $0 1 $34 
TP9C 0 $0 0 $0 1 $13 17 $256 
TP9D 1 $9 2 $43 5 $721 36 $4,528 


TP10A 2 $269 3 $556 4 $662 11 $854 
TP10B 0 $0 1 $32 3 $105 11 $1,345 
TP10C 2 $342 4 $641 5 $694 8 $961 
TP10D 0 $0 1 $210 1 $298 7 $1,186 
TP11 0 $0 0 $0 1 $2 10 $88 
TP12 3 $88 5 $989 5 $1,200 8 $1,764 
TP13 0 $0 0 $0 0 $0 1 $46 
TP14 1 $1 4 $92 6 $150 23 $3,151 
TP15 0 $0 0 $0 0 $0 2 $37 
Total 21 $1,416.08 297 $44,396.60 724 $102,078.83 3,042 $397,414.60 


5.3. Expected Annual Damages 
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The without-project conditions expected annual damages (EAD) calculated by the HEC-FDA 
model are summarized in Table 17 and FWOP conditions EAD are summarized in Table 18. 
WOP and FWOP project damages are similar. Total EAD for the study area is estimated at just 
over $7.8 million for both the without-project and FWOP conditions. With TP3F contributing the 
highest amount to total EAD at over $2.3 million for the WOP condition and $2.4 million for the 
FWOP condition.  
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Table 17. Without-Project Condition EAD 


Reach Commercial Industrial Public Residential  Total 


CC $11 $20 $0 $6 $37 
FC1 $0 $0 $8 $1 $9 
FC2 $0 $1 $6 $31 $37 
GM $16 $0 $0 $4 $19 
STC1A $0 $0 $0 $28 $28 
STC1B $966 $45 $0 $6 $1,016 
STC1C $241 $80 $0 $72 $393 
STC1D $4 $0 $0 $25 $29 
STC1E $0 $0 $0 $7 $7 
STC1F $24 $0 $0 $0 $24 
STC2 $0 $0 $0 $0 $0 
SWC $7 $114 $0 $42 $164 
TP10A $136 $0 $0 $19 $155 
TP10B $74 $47 $0 $60 $180 
TP10C $145 $15 $0 $52 $212 
TP10D $101 $0 $1 $0 $103 
TP11 $0 $0 $0 $2 $2 
TP12 $34 $0 $0 $28 $62 
TP13 $0 $0 $0 $0 $0 
TP14 $25 $0 $103 $20 $148 
TP15 $0 $0 $0 $0 $0 
TP3A $14 $0 $0 $15 $28 
TP3B $0 $0 $0 $4 $4 
TP3C $11 $1 $0 $55 $67 
TP3D $306 $0 $0 $64 $370 
TP3E $0 $0 $0 $0 $0 
TP3F $565 $1,591 $125 $109 $2,391 
TP4 $11 $20 $15 $16 $62 
TP5 $938 $103 $42 $507 $1,591 
TP6 $68 $0 $0 $0 $68 
TP7 $87 $7 $21 $83 $198 
TP8 $86 $90 $0 $4 $181 
TP9A $65 $0 $0 $1 $66 
TP9B $6 $9 $0 $0 $15 
TP9C $0 $5 $0 $5 $11 
TP9D $8 $113 $2 $7 $130 
Total $3,947 $2,265 $323 $1,275 $7,810 
Notes: $1,000s; FY23 price level 
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Table 18. Future Without-Project Condition EAD 


Reach Commercial Industrial Public Residential  Total 


CC $11 $20 $0 $6 $37 
FC1 $0 $0 $8 $1 $9 
FC2 $0 $1 $6 $31 $37 
GM $16 $0 $0 $4 $19 
STC1A $0 $0 $0 $28 $28 
STC1B $966 $45 $0 $6 $1,016 
STC1C $241 $80 $0 $72 $393 
STC1D $4 $0 $0 $25 $29 
STC1E $0 $0 $0 $7 $7 
STC1F $24 $0 $0 $0 $24 
STC2 $0 $0 $0 $0 $0 
SWC $7 $114 $0 $42 $164 
TP10A $136 $0 $0 $19 $156 
TP10B $77 $50 $0 $62 $189 
TP10C $146 $16 $0 $52 $214 
TP10D $104 $0 $1 $0 $106 
TP11 $0 $0 $0 $2 $2 
TP12 $34 $0 $0 $28 $63 
TP13 $0 $0 $0 $0 $0 
TP14 $26 $0 $108 $20 $155 
TP15 $0 $0 $0 $0 $0 
TP3A $14 $0 $0 $15 $28 
TP3B $0 $0 $0 $4 $4 
TP3C $11 $1 $0 $55 $67 
TP3D $308 $0 $0 $65 $373 
TP3E $0 $0 $0 $0 $0 
TP3F $571 $1,606 $125 $110 $2,412 
TP4 $11 $20 $15 $16 $62 
TP5 $938 $103 $42 $507 $1,591 
TP6 $68 $0 $0 $0 $68 
TP7 $87 $7 $21 $83 $198 
TP8 $86 $90 $0 $4 $181 
TP9A $65 $0 $0 $1 $66 
TP9B $6 $9 $0 $0 $15 
TP9C $0 $5 $0 $5 $11 
TP9D $8 $113 $2 $7 $130 
Total $3,965 $2,283 $329 $1,280 $7,856 
Notes: $1,000s; FY23 price level 
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5.4. Project Performance 
WOP and FWOP performance statistics help inform the risk of a flood event for a specific 
frequency.  Three components are indicators of project performance: AEP, long-term exceedance 
probability (LTEP), and conditional non-exceedance probability (CNEP).  AEP is the likelihood 
flooding occurs in any given year.  LTEP is the probability that flooding occurs in a period of 10, 
30, or 50 years. CNP, also called assurance, is the probability that flooding does not occur, 
conditional on a flood event of 0.02, 0.01 and 0.002 frequency occurring.  
AEP represents the probability of any event equaling or exceeding a specified stage in any given 
year. For this study, the target stage is determined by the exceedance of a percentage of the mean 
damage associated with a specified event.  The default criteria of five percent of the total damage 
for the 0.01 AEP event was used for this study.  Table 19 and Table 20 display the project 
performance statistics by reach under the WOP and FWOP conditions. Project performance 
statistics in the WOP condition are similar to the FWOP condition as previously state. 
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Table 19. Tar Pamlico Watershed WOP Performance 


Reach Expected 
AEP 


LTEP 
10 


Years 


LTEP 
30 


Years 


LTEP 
50 


Years 


CNP 
2% 


CNP 
1% 


CNP 
0.2% 


CC 0.06 0.47 0.85 0.96 0.07 0.01 0.00 
FC1 0.03 0.24 0.56 0.75 0.57 0.40 0.16 
FC2 0.20 0.89 1.00 1.00 0.14 0.07 0.01 
GM 0.04 0.33 0.69 0.86 0.37 0.17 0.01 
STC1A 0.35 0.99 1.00 1.00 0.02 0.01 0.01 
STC1B 0.21 0.91 1.00 1.00 0.10 0.07 0.03 
STC1C 0.25 0.94 1.00 1.00 0.07 0.05 0.02 
STC1D 0.08 0.55 0.91 0.98 0.43 0.34 0.22 
STC1E 0.11 0.70 0.97 1.00 0.29 0.23 0.13 
STC1F 0.08 0.55 0.91 0.98 0.43 0.34 0.22 
STC2 0.09 0.62 0.94 0.99 0.26 0.16 0.06 
SWC 0.07 0.53 0.90 0.98 0.43 0.30 0.12 
TP10A 0.37 0.99 1.00 1.00 0.00 0.00 0.00 
TP10B 0.06 0.44 0.82 0.94 0.22 0.09 0.01 
TP10C 0.40 0.99 1.00 1.00 0.00 0.00 0.00 
TP10D 0.13 0.75 0.98 1.00 0.03 0.01 0.00 
TP11 0.03 0.27 0.61 0.79 0.53 0.36 0.13 
TP12 0.14 0.77 0.99 1.00 0.00 0.00 0.00 
TP13 1.00 1.00 1.00 1.00 0.00 0.00 0.00 
TP14 0.03 0.24 0.56 0.74 0.43 0.17 0.05 
TP15 1.00 1.00 1.00 1.00 0.00 0.00 0.00 
TP3A 0.02 0.18 0.44 0.62 0.64 0.30 0.02 
TP3B 0.06 0.44 0.82 0.94 0.14 0.03 0.00 
TP3C 0.02 0.22 0.52 0.71 0.51 0.21 0.01 
TP3D 0.07 0.54 0.90 0.98 0.07 0.01 0.00 
TP3E 0.04 0.30 0.66 0.83 0.32 0.10 0.00 
TP3F 0.07 0.51 0.88 0.97 0.09 0.02 0.00 
TP4 0.02 0.20 0.49 0.67 0.57 0.26 0.01 
TP5 0.06 0.44 0.83 0.95 0.12 0.03 0.00 
TP6 0.02 0.17 0.44 0.62 0.64 0.29 0.01 
TP7 0.03 0.27 0.62 0.80 0.49 0.30 0.07 
TP8 0.05 0.41 0.79 0.93 0.28 0.14 0.02 
TP9A 0.05 0.41 0.80 0.93 0.41 0.27 0.10 
TP9B 1.00 1.00 1.00 1.00 0.00 0.00 0.00 
TP9C 0.04 0.31 0.68 0.85 0.53 0.37 0.16 
TP9D 0.04 0.32 0.68 0.85 0.52 0.37 0.16 
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Table 20. Tar Pamlico Watershed FWOP Performance 


Reach Expected 
AEP 


LTEP 
10 


Years 


LTEP 
30 


Years 


LTEP 
50 


Years 


CNP 
2% 


CNP 
1% 


CNP 
0.2% 


CC 0.06 0.47 0.85 0.96 0.07 0.01 0.00 
FC1 0.03 0.24 0.56 0.75 0.57 0.40 0.16 
FC2 0.20 0.89 1.00 1.00 0.14 0.07 0.01 
GM 0.04 0.33 0.69 0.86 0.37 0.17 0.01 
STC1A 0.35 0.99 1.00 1.00 0.02 0.01 0.01 
STC1B 0.21 0.91 1.00 1.00 0.10 0.07 0.03 
STC1C 0.25 0.94 1.00 1.00 0.07 0.05 0.02 
STC1D 0.08 0.55 0.91 0.98 0.43 0.34 0.22 
STC1E 0.11 0.70 0.97 1.00 0.29 0.23 0.13 
STC1F 0.08 0.55 0.91 0.98 0.43 0.34 0.22 
STC2 0.09 0.62 0.94 0.99 0.26 0.16 0.06 
SWC 0.07 0.53 0.90 0.98 0.43 0.30 0.12 
TP10A 0.37 0.99 1.00 1.00 0.00 0.00 0.00 
TP10B 0.06 0.45 0.83 0.95 0.23 0.10 0.01 
TP10C 0.39 0.99 1.00 1.00 0.00 0.00 0.00 
TP10D 0.13 0.76 0.99 1.00 0.04 0.01 0.00 
TP11 0.03 0.28 0.62 0.80 0.53 0.36 0.14 
TP12 0.14 0.77 0.99 1.00 0.01 0.00 0.00 
TP13 1.00 1.00 1.00 1.00 0.00 0.00 0.00 
TP14 0.03 0.24 0.56 0.75 0.44 0.18 0.06 
TP15 1.00 1.00 1.00 1.00 0.00 0.00 0.00 
TP3A 0.02 0.18 0.44 0.62 0.63 0.30 0.02 
TP3B 0.06 0.44 0.82 0.94 0.14 0.03 0.00 
TP3C 0.02 0.22 0.52 0.71 0.51 0.21 0.01 
TP3D 0.08 0.54 0.91 0.98 0.07 0.01 0.00 
TP3E 0.04 0.30 0.66 0.84 0.31 0.10 0.00 
TP3F 0.07 0.51 0.88 0.97 0.09 0.02 0.00 
TP4 0.02 0.20 0.49 0.67 0.56 0.26 0.01 
TP5 0.06 0.44 0.83 0.95 0.12 0.03 0.00 
TP6 0.02 0.17 0.44 0.62 0.64 0.29 0.01 
TP7 0.03 0.27 0.62 0.80 0.49 0.30 0.07 
TP8 0.05 0.41 0.79 0.93 0.28 0.14 0.02 
TP9A 0.05 0.41 0.80 0.93 0.41 0.27 0.10 
TP9B 1.00 1.00 1.00 1.00 0.00 0.00 0.00 
TP9C 0.04 0.31 0.68 0.85 0.53 0.37 0.16 
TP9D 0.04 0.32 0.68 0.85 0.52 0.37 0.16 
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5.5. Without-Project Equivalent Annual Damages 
This section presents equivalent annual damages for the WOP condition. To obtain equivalent 
annual damages, expected annual damages are interpolated between existing and future years 
and discounted back to present value in HEC-FDA. As previously noted, existing WOP and 
FWOP EAD estimates are similar, and therefore equivalent annual damages are near FWOP 
EAD estimates. Equivalent damages were calculated using the current federal discount rate of 
2.5 percent. 
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Table 21. WOP Equivalent Annual Damages 2.5% 
Reach Commercial Industrial Public Residential Total 
CC $10.91 $19.83 - $6.07 $36.81 
FC1 - - $7.80 $1.06 $8.86 
FC2 - $0.75 $5.65 $30.88 $37.28 
GM $15.69 - $0.01 $3.52 $19.21 
STC1A $0.25 - - $28.00 $28.25 
STC1B $965.66 $44.98 - $5.73 $1,016.37 
STC1C $240.91 $80.00 - $72.23 $393.14 
STC1D $3.90 - - $24.92 $28.82 
STC1E $0.02 - - $6.67 $6.69 
STC1F $24.10 - - $0.40 $24.50 
STC2 - $0.35 - - $0.35 
SWC $6.57 $114.45 $0.34 $42.32 $163.67 
TP10A $135.92 - - $19.12 $155.03 
TP10B $75.19 $47.92 - $60.61 $183.72 
TP10C $145.23 $15.61 - $51.87 $212.71 
TP10D $102.63 $0.37 $0.98 $0.11 $104.09 
TP11 - - - $1.67 $1.67 
TP12 $34.17 $0.11 - $28.34 $62.62 
TP13 - - - $0.18 $0.18 
TP14 $25.65 - $105.17 $19.91 $150.73 
TP15 - - - $0.20 $0.20 
TP3A $13.53 - - $14.79 $28.32 
TP3B - - - $4.47 $4.47 
TP3C $11.09 $0.74 $0.03 $54.97 $66.83 
TP3D $306.54 $0.26 - $64.24 $371.04 
TP3E - $0.27 - - $0.28 
TP3F $567.39 $1,597.01 $124.90 $109.61 $2,398.92 
TP4 $10.96 $20.38 $14.70 $15.98 $62.02 
TP5 $937.86 $103.00 $42.44 $507.43 $1,590.73 
TP6 $67.88 $0.12 $0.02 $0.15 $68.17 
TP7 $87.14 $7.32 $20.57 $83.38 $198.41 
TP8 $85.95 $90.34 - $4.23 $180.52 
TP9A $65.06 - - $1.38 $66.44 
TP9B $5.99 $9.17 - - $15.16 
TP9C $0.08 $5.48 $0.24 $5.38 $11.19 
TP9D $7.93 $113.43 $2.27 $6.84 $130.46 
Total $3,954.20 $2,271.89 $325.11 $1,276.68 $7,827.87 
Notes: $1,000s; FY23 price level 


 


5.6. Other Social Effects Without-Project Condition 
Social vulnerability under the OSE account evaluates the beneficial and adverse impacts water 
resource plans have on social well-being.  This section discusses how the WOP condition affects 
residents within the study area.  Social vulnerability is based on a qualitative assessment, which 
largely relies on general consequences of flooding caused by natural disasters. Therefore, this 
section is not intended to comprehensively or quantitatively describe each aspect of social 
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vulnerability and is limited to logic that is based on previous flood events. A more 
comprehensive analysis incorporating tools available to identify the socially vulnerable 
populations in the study area is presented in Section 9. 


5.6.1. Health and Safety 
The health and safety of a community can be negatively impacted by flooding, and these effects 
can continue for many years after the event.  Elderly individuals can be the most affected by 
flooding, especially regarding their health, longevity, and safety.  Studies have shown that older 
residents are more likely to experience depressive symptoms after natural disasters, especially 
when their community lacks cohesion because of these events. 3  However, all individuals are 
affected by flooding disasters and may experience major psychological trauma4 that can include 
post-traumatic stress disorder, anxiety, and depression5 and worsen existing related 
psychological conditions.6   
Flooding can also present a serious hazard to residents’ safety outside of psychological 
conditions.  Flooding continues to claim many lives each year as people are unable to evacuate 
or climb to safety.  When flood waters threaten a community, local officials disseminate a 
warning to their residents who must first receive such a warning, understand its implications, and 
act quickly.  It is generally assumed residents can get out of harm’s way by evacuating (on foot, 
car, or likewise) or by climbing to higher elevation (like ascending to the second or third level of 
a home).  These options both carry risks.  Physical evacuation can lead to overcrowded roads 
where fleeing residents are left trapped in their cars if flood waters arrive.  Climbing to a higher 
elevation may provide some level of safety from floodwaters; however, residents are left 
stranded in their structures until the floodwaters recede.  Further, elderly residents may have 
trouble climbing stairs/ladders that can offer protection from rising floodwaters. 


5.6.2. Economic Vitality 
Disruption to the economy, business losses, and loss of wages may negatively impact the local 
economy for some time after flooding and contribute to a gradual deterioration of the economy.7  
Many of the reaches in the study area are characterized by high poverty rates and unemployment, 
as shown in tables and figures in Section 2.2.  Further, many of these communities do not have 
large employers that give residents a reason to remain in the community. These communities 
may not only see stagnant growth, but some may potentially experience declining growth.   
North Carolina’s economy has maintained a strong growth rate, so residents may relocate to 
other areas within the state to avoid flooding.  The communities they leave behind are more 
likely to see stagnant growth as residents choose other regions with greater housing and 
occupational stability. 


 
3 Chao, S. F. (2016). Outdoor activities and depressive symptoms in displaced older adults following natural 
disaster: Community cohesion as mediator and moderator. Aging & mental health, 20(9), 940-947. 
4  Fernandez A, Black J, Jones M, et al. (2015). Flooding and mental health: a systematic mapping review. PloS 
One.;10(4):e0119929. 
5 Goldmann E, Galea S. (2014) Mental health consequences of disasters. Ann. Rev Public Health. 35:169-183. 
6 Hetherington, E., McDonald, S., Wu, M., & Tough, S. (2018). Risk and protective factors for mental health and 
community cohesion after the 2013 Calgary flood. Disaster medicine and public health preparedness, 12(4), 470-
477. 
7 Cavallo, E., Galiani, S., Noy, I., & Pantano, J. (2013). Catastrophic natural disasters and economic growth. Review 
of Economics and Statistics, 95(5), 1549-1561. 
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Residents who believe that they are greatly affected by a flooding disaster are more likely to 
have a reduced perception of their community’s recovery.8  In this case, the effects of hazards 
within the physical environment translate into negative perceptions about the local economy.  
This can lead to a downward spiral among residents who feel trapped in their communities. 


5.6.3. Social Connectedness 
As the community deals with a disaster, they may lose or gain social connectedness.  However, 
this can vary depending on the existing social structure of the community.  Communities with 
many close bonds may have higher cohesion following a flood.  At the individual level, those 
who remain in the community to volunteer and participate are more likely to experience positive 
community cohesion.9  Conversely, residents who were marginalized or did not participate prior 
to a flood are not likely to remain in the community and help build this community cohesion.  In 
areas with many transient workers or impoverished residents, these effects will be especially 
pronounced. 
Organizations such as volunteer groups, non-profits, and community outreach programs can help 
to mitigate the negative effects of flooding on social connectedness.  This allows community 
members to connect as they begin the rebuilding process.  Many of the impact areas within this 
study have a variety of these programs in place that could be a source of support following a 
flood.  For example, the Rocky Mount area has several of these organizations including the 
Salvation Army, the Food Bank of Central and Eastern North Carolina.  However, in areas with 
more persons living below the poverty level, there are fewer of these programs. 


5.6.4. Identity 
Residents’ identity with their community can suffer from the effects of flooding.  When residents 
are detached prior to a disaster, they are more likely to lose any identity they had with their 
community.10  However, in communities that have strong bonds prior to flooding, these ties are 
at risk of being frayed by stress and disagreement over post-disaster decisions.  While a serious 
flooding event may cause residents to question their identity to the community, living in a 
floodplain with the constant threat of flooding can cause detachment.  The constant threat of 
flooding means community members are aware that their homes and/or places of work may be 
temporary, leading residents to view their positions in the community as temporary.  


5.6.5. Social Vulnerability and Resiliency 
Socially vulnerable populations include those who are demographically or socioeconomically at 
a disadvantage relative to the average population.  These social groups are more susceptible to 
the adverse impacts of natural disasters, including experiencing disproportionate death, injury, 
loss, or disruption of livelihood.11 Resiliency, or the capacity to recover quickly from a flood 
event, may be lower for socially vulnerable populations.  As discussed above, the elderly have an 
increased risk of developing depressive disorders from flooding events while at the same time, 


 
8 Bergstrand, K., & Mayer, B. (2020). “The Community Helped Me:” Community Cohesion and Environmental 
Concerns in Personal Assessments of Post-Disaster Recovery. Society & Natural Resources, 33(3), 386-405. 
9 Ludin, S. M., Rohaizat, M., & Arbon, P. (2019). The association between social cohesion and community disaster 
resilience: A cross‐sectional study. Health & social care in the community, 27(3), 621-631. 
10 Tapsell, S. M., Penning-Rowsell, E. C., Tunstall, S. M., & Wilson, T. L. (2002). Vulnerability to flooding: health 
and social dimensions. Philosophical transactions of the royal society of London. Series A: Mathematical, Physical 
and Engineering Sciences, 360(1796), 1511-1525. 
11 FEMA 2021. “Social Vulnerability”. https://hazards.fema.gov/nri/social-vulnerability 
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the elderly are more likely to struggle with evacuation and post-flood cleanup.  Young children, 
while not as physically limited as elderly residents, may also experience psychological hardships 
because of damage caused by flooding events.  The tables in Section 2.2 show the percent 
minority and households below the federal poverty line within the study area.  These populations 
face more hardship when rebuilding from disasters.  Such communities are especially vulnerable 
to economic changes and social fraying.  


5.6.1. Summary of Baseline Profile 
These conditions create a qualitative account of the social issues at stake without any flood 
reduction measures.  Residents in the floodplain will be impacted in nearly every aspect of their 
lives because of flooding events.  Further, simply living in a floodplain with the constant threat 
of flooding can cause lasting effects personally and economically.  Community and personal 
health are intertwined, and when flooding threatens one aspect, both suffer. There are several 
tools USACE uses to analyze disadvantaged communities. For this analysis, CEQ Tool and 
EJScreen were utilized to understand the disadvantaged populations in the study area.  


5.6.2. CEQ Tool 
In January of 2021, President Biden issued Executive Order 14008 directing the Council on 
Environmental Quality (CEQ) to develop a new tool that characterizes environmental justice 
considerations. This tool—the Climate and Economic Justice Screening Tool (CEJST) —
provides indicators of burdens in eight categories: climate change, energy, health, housing, 
legacy pollution, transportation, water and wastewater, and workforce development using 2010 
census tract boundaries. A community is highlighted as disadvantaged on the CEJST map if it is 
in a census tract that is (1) at or above the threshold for one or more environmental, climate, or 
other burdens, and (2) at or above the threshold for an associated socioeconomic burden.  These 
categories and thresholds are laid out in Table 22.
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Table 22. CEQ Tool Categories and Threshold Criteria 
Categories 


  
Climate 
Change  Energy Health Housing 


Legacy 
Pollution Transportation 


Water and 
Wastewater 


Workforce 
Development 


To
ta


l T
hr


es
ho


ld
 C


rit
er


ia
  


Expected 
agriculture 


loss rate 


Energy 
Costs Asthma Housing 


Cost 
Abandoned 
mine land 


Diesel 
particulate 


matter 
exposure 


Underground 
storage tanks 
and releases 


Linguistic isolation 


Expected 
building 
loss rate 


PM 2.5 
in the 


Air (Air 
Quality) 


Diabetes 
Lack of 
Green 
Space 


Formerly 
Used 


Defense 
Sites 


Transportation 
barriers 


Wastewater 
discharge 


Low median 
income 


Expected 
population 
loss rate 


And 
Low 


Income 


Heart 
Disease  


Lack of 
Indoor 


Plumbing  


Proximity to 
hazardous 


waste 
facilities 


Traffic 
proximity and 


volume 


And Low 
Income  Poverty 


Projected 
flood risk   Low Life 


Expectancy  
Lead 
Paint 


Proximity to 
Risk 


Management 
Plan 


facilities 


And Low 
Income    Unemployment 


Projected 
wildfire 


risk 
  And Low 


Income  
And Low 
Income  


Proximity to 
Superfund 


sites 
    


Less Than 
Highschool 
Education 


And Low 
Income        And Low 


Income        
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The tool uses this information to identify communities that are experiencing these burdens and 
are thus disadvantaged because they are overburdened and underserved. In the study area there 
are a total of 63 census tracts of which 40 are identified as at least exceeding one threshold of the 
categories presented in the table above. Of these 63 census tracts in the study area only 43 have 
structures being inundated at the 0.002 AEP. Out of these 43 tracts 32 exceed at least one 
threshold in a category. The are tracts within the study area that are considered disadvantaged by 
one or more of the burden categories as shown in Figure 45.  
 


 
Figure 18. CEQ Tool Categories Exceeded Tar Pamlico Study Area 
 


5.6.3. EJ Screen Tool 
The Environmental Justice Screen (EJ Screen) tool, developed by the US Environmental 
Protection Agency, is another mapping and screening tool that provides a nationally consistent 
dataset and approach for combining environmental and demographic socioeconomic indicators 
using Census Tracts into indices that provide an assessment of environmental justice. Unlike the 
CEQ Tool, EJ Screen uses 2020 Census Tracts. One of these indices is the Demographic Index, 
which is based on the average of the percentage of people with low-income (i.e., less than or 
equal to twice the federal ‘poverty level’) and people of color (i.e., racial status other than white 
alone and/or ethnicity as Hispanic or Latino). The higher the Demographic Index score, the 
greater the combined proportion of people of color and people with low income—a group that is 
historically underserved. Figure 19 illustrates the Demographic Index percentile compared to the 
nation. 
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Figure 19. EJ Screen Categories Exceeded Tar Pamlico Study Area 
 
In total the study area includes 76 census tracts with 46 tracts being identified as being in the 70th 
percentile in the nation. Of these 76 census tracts only 51 include structures that are being 
inundated at the 0.002 AEP of which 32 are identified as being in the 70th percentile of the nation 
for the Demographic index. Other categories included in the socioeconomic section of EJ Screen 
are included below in Table 23. 
 
Table 23. Number of Census Tracts with Categories in the 70th Percentile Compared to the Nation 


 Total Demographic 
Index 


Low 
Income 


High 
Unemployment 


Minority 
Population 


Supplemental 
Demographic 


Index* 
All Census Tracts 76 46 45 40 36 40 
Tracts with Structures 51 32 28 23 29 26 


*Supplemental Demographic Index is based on the average of five socioeconomic indicators; low-income, unemployment, 
limited English, less than high school education, and low life expectancy (which is a health dataset). 
 
These tracts were used to aggregate structures in study reaches with more urban settings where 
the initial reach included more than 20 structures or around Rocky Mount and Greenville where 
a single census tract was shared with a hydraulic reach. In total 4 initial reaches were split into 
20 reaches using tract data as previously explained.  


5.7. Life Safety Without and Future Without Project 
5.7.1. Life Safety Analysis  


In accordance with ER 1105-2-101 and PB 2019-04, life loss qualifies as an Other Social Effects 
(OSE) damage category. A life safety analysis includes an estimation of the population at risk 
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and associated statistical parameters for life loss. This life loss analysis is predominantly 
qualitative in nature due to the low historical life loss and because the selected plan is 
exclusively nonstructural. Nonstructural plans do not modify the characteristics of flooding (i.e., 
the hazard) but modify the characteristics of structures and the population (i.e., consequences). 
An updated life safety analysis is presented in Section 13.3, below is the initial life safety 
analysis.  


5.7.2. Life Safety Risk 
Risk is defined as the probability of an event occurring and the consequences of the event 
occurring. Flood risk can be conceptualized as a function of the hazard, performance, exposure, 
vulnerability, and consequences as illustrated in Figure 20. Flood hazards are described in terms 
of frequency, stage, velocity, and depth. Performance refers to the system’s reaction to the 
hazard. Performance can also refer to the system features and the capability to contain/manage 
the flood hazard.   Since there are no structural measures (e.g., dams and levees) associated with 
the TSP, performance is not discussed in this analysis. Exposure describes the who and what 
may be harmed by the flood hazard. Vulnerability is the susceptibility to harm human beings, 
property, and the environment when exposed to the hazard. Consequence is the harm that results 
from the hazard. Consequences are measured in terms of harm to people, cost, time, 
environment, property, and other metrics; this analysis focuses on the harm to human life. 


 
Figure 20. Risk Conceptualized 


Depth is a primary factor in determining the potential life loss. To qualify as a high hazard depth, 
the first floor must be inundated by a depth of at least four feet. This analysis will identify the 
frequency of depths occurring in this high hazard category in the existing conditions and how 
that exposure changes with the nonstructural project. Figure 21 identifies the criteria for high 
hazard depths from the LifeSim model and LifeSim methodology. 
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Figure 21. High Hazard Depth Chart 


A major component that drives life loss is the structure stability threshold. The curve in Figure 
22 represents the horizon of structure stability. It is used to show the relationship that stability 
has with the intersection of depth and velocity. Because the plans are exclusively nonstructural, 
depth is the only physical characteristic being altered that will impact life safety. As the depth on 
the structure decreases, the ability to withstand additional velocity increases This means that a 
structure will have increased stability following the implementation of elevation. This analysis 
will focus on the extent that depth on structures is decreased. 
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Figure 22. Structural Stability Threshold Curve (Wood-anchored) 


Following the implementation of nonstructural measures, any changes in flood depths will be the 
main factor in potential life loss reductions (i.e., elevation); another component of life loss 
reduction is change in risk perception. 


5.7.3. Existing and Future Without Project Conditions 
No life loss modeling was completed for this study due to only having 1D steady flow modeling 
in most areas with limited areas having unsteady flow. Therefore, a detailed life safety analysis 
could not be conducted. Estimates of life loss are conducted by other agencies and will be used 
as a proxy to quantify existing population at risk and annual life loss.  
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In lieu of consequence estimates following the U.S. Army Corps of Engineers life loss estimation 
methodology, which would be preferable, the National Risk Index (NRI) from the Federal 
Emergency Management Agency (FEMA) provides an estimate of expected annual life loss 
(EALL) from various natural hazards. This was estimated to be the best available information to 
estimate existing life loss. It also provides a score for social vulnerability and community 
resilience. All data is available at the county and Census tract level. Since the damage reaches in 
this study were broken out near the tract level, this tool was used to estimate existing life safety 
risk in the study area.  
The National Risk Index (NRI) is an online tool that illustrates the risk communities face for 18 
natural hazards. It was developed by FEMA in collaboration with various partners including 
academia, state and federal government, and private industry. Due to the robust nature of the 
tool, it was determined that it would be an adequate proxy for the baseline life safety risk 
experienced within the Tar Pam Study area.  
The National Flood Hazard Layer (NFHL) 1% annual chance floodplain from FEMA is used to 
identify the exposure area for riverine flooding. The historical event source is the NCEI Storm 
Database from NOAA which includes flooding events since January 1950. The historic flooding 
data is used to estimate the frequency of riverine flooding. The period of record was based on 
records from 1/1/1996 to 12/31/2019, so the period of record is 24 years.  
Building values and population estimates are taken from HAZUS 6.0. Land use mapping is used 
to adjust the concentrations of building value and population at risk. The overlap percentage of 
land use was used to adjust the exposure of the census tract. The expected annual loss for 
buildings, population, and ag are estimated separately and combined into an aggregated EAL 
number. Each are the result of multiplying the exposure, frequency, and historic loss rate.  
The total population at risk of riverine flooding is estimated to be 9,716 people with an EALL of 
0.224 as shown in Table 24. 
Table 24. Expected Annual Population Loss (NRI) 


GEOID Reach 1 Reach 2 Reach 3 Reach 4 County 


Riverine 
Flooding 


Population 
Exposure 


Population 
EAL 


(Fatalities) 


37065020400 TP9C       Edgecombe 964 0.0424 
37065020600 SWC TP9D     Edgecombe 537 0.0236 
37065020700 FC1 FC2 SWC   Edgecombe 137 0.0060 
37065020800 CC FC1 TP4 TP7 Edgecombe 302 0.0133 
37065020900 TP4 TP5 TP7   Edgecombe 176 0.0077 
37065021000 TP6 TP7     Edgecombe 189 0.0083 
37065021100 SWC TP7 TP8   Edgecombe 178 0.0078 
37065021200 TP6       Edgecombe 72 0.0032 
37065021300 TP4 TP9D     Edgecombe 21 0.0009 
37065021600 TP4       Edgecombe 13 0.0006 
37069060301 TP14 TP15     Franklin 56 0.0014 
37069060302 TP14       Franklin 6 0.0002 
37069060401 TP15       Franklin 9 0.0002 
37069060703 TP12       Franklin 51 0.0013 
37069060801 TP12 TP13     Franklin 23 0.0006 
37083930800 FC2       Halifax 64 0.0029 
37083930902 FC2       Halifax 40 0.0018 
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GEOID Reach 1 Reach 2 Reach 3 Reach 4 County 


Riverine 
Flooding 


Population 
Exposure 


Population 
EAL 


(Fatalities) 


37127010200 TP10B       Nash 383 0.0138 
37127010301 TP10A       Nash 87 0.0031 
37127010302 TP10B       Nash 380 0.0137 
37127010400 TP10C TP9A     Nash 169 0.0061 
37127010503 STC1A       Nash 74 0.0027 
37127010505 STC1B TP10D     Nash 164 0.0059 
37127010506 STC1C TP10D     Nash 360 0.0129 
37127010604 TP9B       Nash 193 0.0069 
37127010700 FC2 SWC     Nash 15 0.0005 
37127010801 FC2 SWC     Nash 6 0.0002 
37127010802 STC1D SWC     Nash 161 0.0058 
37127010900 SWC       Nash 21 0.0007 
37127011000 TP12       Nash 12 0.0004 
37127011101 STC1E       Nash 143 0.0051 
37127011103 STC1F       Nash 30 0.0011 
37127011104 STC2       Nash 2 0.0001 
37127011201 TP10B TP11     Nash 52 0.0019 
37127011202 TP11       Nash 80 0.0029 
37127011300 TP11       Nash 8 0.0003 
37127011502 TP12       Nash 8 0.0003 
37147000101 TP3A       Pitt 90 0.0003 
37147000102 GM       Pitt 312 0.0012 
37147000201 GM TP3D     Pitt 964 0.0037 
37147000400 GM       Pitt 227 0.0009 
37147000604 GM       Pitt 213 0.0008 
37147000701 TP3E       Pitt 52 0.0002 
37147000800 TP3F       Pitt 849 0.0032 
37147000901 TP3F       Pitt 608 0.0023 
37147001700 TP3B TP4     Pitt 42 0.0002 
37147001900 TP4       Pitt 36 0.0001 
37147002002 CC TP4     Pitt 147 0.0006 
37147002003 CC TP3C     Pitt 919 0.0035 
37147002004 TP3C       Pitt 70 0.0003 


          Total 9,716 0.2240 
Source: https://www.fema.gov/flood-maps/products-tools/national-risk-index 


Overall, the existing life loss risk is low. The largest EALL is in tract 37065020400 with an 
EALL of 0.042. This tract is only in reach TP9C. 
Following the identification of the NED and Comprehensive Benefits plans, additional analysis was 
conducted on the existing conditions and FWOP conditions for life safety. The table below shows the 
depths at the 0.04, 0.01, and 0.002 AEP events for the 53 structures that are recommended to be elevated 
in the comprehensive benefits plan. There are hundreds of other structures impacted by the analyzed 
hydraulic scenarios, but the life loss analysis focuses on how the NED and Comprehensive Benefits plans 
impact the specific structures’ life safety risk identified for elevation. The data is from the structure detail 
output from the HEC-FDA model. Negative depth values indicate the structure is flooded, but the water 
surface elevations are below the first-floor elevation of the structure. 
 
Table 25. FWOP - Depth by Structure 
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Structure Occ 
Type 


SID 
Reach 


Elevation 
(ft) 


FWOP 
Depth at 


0.04 
AEP 


FWOP 
Depth at 


0.01 
AEP 


FWOP 
Depth at 


0.002 
AEP 


5367 R06 STC1B 2.72 -0.16 0.72 1.76 
5114 R04 STC1C 3.01 -0.68 1.01 2.8 


5117 R06 STC1C 2.86 -0.6 0.86 2.38 
5265 R04 STC1C 0.52 -2.56 -1.48 -0.35 
5269 R04 STC1C 0.55 -2.54 -1.45 -0.3 
5306 R04 STC1C 0.88 -2.28 -1.12 0.11 
5322 R06 STC1C 2.02 -1.44 0.02 1.55 
5327 R04 STC1C 2.88 -0.58 0.88 2.41 


5354 R06 STC1C 3.78 0.21 1.78 3.43 
5097 R04 TP10A 3.42 -0.97 1.42 3.3 
1232 R07 TP10B 4.05 0.33 2.05 4.04 
5193 R04 TP10C 0.77 -1.99 -1.23 -0.02 
5211 R06 TP10C 6.58 3.28 4.58 6.08 
5236 R04 TP10C 1.61 -1.73 -0.39 1.09 


1412 R07 TP3C 1.18 -9.02 -0.82 2.73 
1497 R07 TP3C 1.21 -8.72 -0.79 2.76 
1519 R07 TP3C 1.02 -9.32 -0.98 2.58 
1818 R07 TP3C 0.96 -10.53 -1.04 2.52 
1898 R07 TP3C 2.09 -9 0.09 3.65 
1899 R07 TP3C 3.01 -1.99 1.01 4.57 
1909 R07 TP3C 2.31 -9.42 0.31 3.86 


1910 R07 TP3C 2.64 -9.19 0.64 4.2 
1912 R07 TP3C 2.13 -9.7 0.13 3.69 
1916 R07 TP3C 0.7 -9.4 -1.3 2.26 
1917 R07 TP3C 1.45 -3.54 -0.55 3.01 
1918 R07 TP3C 2.19 -9.8 0.19 3.74 
2049 R07 TP3C 1.19 -9.17 -0.81 2.73 


2162 R07 TP3C 0.55 -9.63 -1.45 2.09 
3206 R04 TP3C 1.48 -7.66 -0.52 2.93 
3320 R07 TP3C 1.04 -9.31 -0.96 2.56 
3378 R04 TP3C 2.16 -2.81 0.16 3.66 
3385 R07 TP3C 0.54 -9.31 -1.46 2.06 
3400 R07 TP3C 0.62 -8.73 -1.38 2.16 


3401 R07 TP3C 0.9 -9.6 -1.1 2.43 
3404 R07 TP3C 0.66 -8.9 -1.34 2.19 
3410 R07 TP3C 0.7 -9.12 -1.3 2.15 
1440 R04 TP3F 2.52 -9 0.52 3.73 
1505 R04 TP3F 2.3 -7.26 0.3 3.54 
1585 R04 TP3F 1.26 -9 -0.74 2.49 


1588 R04 TP3F 2.88 -8 0.88 4.11 
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Structure Occ 
Type 


SID 
Reach 


Elevation 
(ft) 


FWOP 
Depth at 


0.04 
AEP 


FWOP 
Depth at 


0.01 
AEP 


FWOP 
Depth at 


0.002 
AEP 


1597 R04 TP3F 5.2 0.4 3.2 6.44 
1606 R07 TP3F 0.8 -10.93 -1.2 2.03 


1757 R04 TP3F 1.01 -8 -0.99 2.16 
1936 R04 TP3F 1.06 -8 -0.94 2.29 
1952 R07 TP3F 1.03 -9.4 -0.97 2.18 
2247 R07 TP3F 1.16 -9.4 -0.84 2.4 
2419 R07 TP3F 0.98 -9.4 -1.02 2.23 
2637 R04 TP3F 3.07 -1.72 1.07 4.31 


2671 R04 TP3F 2.04 -8 0.04 3.28 
2907 R07 TP3F 1.32 -8.43 -0.68 2.52 
3125 R07 TP3F 1.04 -9.4 -0.96 2.29 
5902 R06 TP8 1.86 -9.4 -0.14 3.08 
5367 R06 STC1B 2.72 -0.16 0.72 1.76 


 
Flood characteristics throughout the Tar River basin vary depending on location within the 
watershed. Smaller tributaries and the headwaters of the major tributaries experience quicker 
flooding that is characterized by a rapid rise of flood waters, which persist for a relatively short 
time (i.e., hours). Flooding further downstream along the Tar River and its major tributaries, as 
well as along the backwater areas of smaller adjoining tributaries, is characterized by a much 
slower rise of flood waters that persist for longer periods of time (i.e., several days).  Although 
major tributaries experience a rapid rise of floodwaters, the historical flood records indicate 
inundation pools and is slow moving.  
6. WITHOUT AND FWOP REGIONAL ECONOMIC DEVELOPMENT (RED) 
The regional economic development (RED) account measures change in the distribution of 
regional economic activity that would result from an alternative plan. Evaluations of regional 
effects are measured using nationally consistent projection of income, employment, output, and 
population. 


6.1. RED Effects under Without-Project Conditions 
There would also be negative impacts if no action was taken to reduce flood risk. This lack of 
action would loom in the area’s business climate. RED effects resulting from this and other 
factors would include the following: 


6.1.1. Threats to Existing Local/Regional Businesses 
(Probable adverse income and jobs impacts) - Businesses in and around the Tar Pamlico study 
area would be threatened by multiple factors related to flood risk, including (a) periodic flood 
damage; (b) frequent business closures; (c) employee safety during flood events; (d) the cost of 
flood insurance requirements; and (e) stiff building codes, that would work against firms needing 
to expand. In large flood events, business shutdowns can last for weeks, causing sizable and even 
ruinous production losses. Some production losses with potential to represent unquantified NED 
losses could occur with local municipal utilities. 
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6.1.2. Threats to Economic Development Prospects 
(Probable adverse income and jobs impacts) - If no project is completed in the region, this could 
discourage new development and growth in the form of businesses migrating into the city or 
region or the development of new areas. Businesses may leave the Tar Pamlico study area, be 
reluctant to expand, or refuse to locate in the area due to concerns over potential flood damages. 
Large companies considering moving into the study area, bringing job concentrations with them, 
may be less inclined to do so in a flood-prone area. 


6.1.3. Residential Flood Insurance Premium Costs 
(Probable adverse income impact) – If no action is taken, residents would continue to face 
onerous flood insurance requirements. 
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7. ALTERNATIVES SCREENING 


7.1. Initial Array of Alternatives 
As illustrated in Table 26, the initial measure screening numerous measures were screened out 
and only two were carried forward to the initial array, dry dams, and nonstructural measures. 
More information is presented in the main report.  
Table 26. Measures Screened 


Measure (# Evaluated) # Screened Out Reason Screened 


Dry Dams (21) 19 Acceptability, Environmental, Efficiency 


Floodwalls / Levees (10) 10 Effectiveness, Completeness, Efficiency 


Bridge Modifications (10) 10 Effectiveness, Completeness 


Modify existing projects (2) 2 Effectiveness, Efficiency 


Debris management (10) 10 Effectiveness, Efficiency 


Auxiliary Channels (12) 12 Completeness, Technical Feasibility, Efficiency 


Channel Modifications (10) 10 Effectiveness 


Dam Removal (1) 1 Effectiveness, Acceptability 


Offline detention (5) 5 Effectiveness 


Green Infrastructure (1) 1 Effectiveness 


Nonstructural 
(Watershed-wide) NA NA 


The initial array of alternatives consisted of three alternatives that were further refined and 
evaluated. Descriptions of these alternatives is presented below. Only Alternative 1 and 
Alternative 3 were carried on the final array.  


7.2.  Alternative 1- No Action 
USACE planning policy (Engineering Regulation 1105-2-100) and the National Environmental 
Policy Act (NEPA) require consideration of ‘No Action’. The No Action alternative is 
synonymous with the ‘Future without Project Condition’ and assumes no measures would be 
implemented by the federal government to achieve the planning objectives. Any activities to be 
pursued by local, state, and/or other federal agencies (e.g., modification of Princeville levee 
system) are assumed to be undertaken, therefore TP5 was removed from consideration.  
The no action plan would not reduce ongoing flood risk within the watershed, including 
economic damages associated with inundation of structures and impacts to industry and 
commerce, as well as risks to life safety. There would be no change in regional economic 
development as a result of the no action plan. Environmental resources would continue to be 
degraded due to flooding, including impacts to water quality. 
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7.3. Alternative 2- Dry Dams 
Alternative 2 consisted of two dry dams located along Stoney Creek and the upper Tar River as 
described in the main report. The proposed dry dams would work together to detain floodwaters 
and decrease flood risk to downstream rural and urban areas, including Rocky Mount, Tarboro, 
and Greenville. Dry dams would be effective at reducing downstream flood risk, including 
economic damages associated with inundation of structures and impacts to industry and 
commerce, including in agricultural areas and many areas identified as socially vulnerable.  
However, preliminary costs and benefits analysis indicated the alternative would not result in 
positive net benefits. Essentially the eliminating damages at all events to structures in the 
existing conditions would still result in a Benefit Cost Ratio (BCR) of around 0.3 with the total 
cost being $642 million (average annual costs of around $24 million) and potential average 
annual benefits of around $7.8 million.  
In addition, dry dams would have significant, permanent impacts to environmental resources, 
including threatened and endangered species and their designated critical habitats—impacts that 
were of major concern to partnering state and federal resource agencies. Due to the lack of 
efficiency and significant environmental impacts, dry dams were screened from further 
consideration. 


7.4. Alternative 3- Nonstructural  
Alternative 3 consists of physical nonstructural measures, including elevation and 
acquisition/relocation of residential structures and wet and dry floodproofing of commercial 
structures within both major population centers and adjacent rural areas. Non-physical 
nonstructural measures (i.e., flood warning) would be incorporated to the extent practicable. 
Nonstructural measures were considered for all reaches in the Tar Pamlico study area except for 
TP5 in Princeville based on the ongoing modifications to their levee system.  
Nonstructural measures would be effective at reducing downstream flood risk by reducing the 
consequences of flooding, including reducing economic damages and life safety risk associated 
with inundation of structures. Nonstructural measures could be implemented in commercial 
areas, resulting in reductions in risk to commerce; however, there would be minimal benefit to 
the agricultural industry. Participation in elevation and floodproofing would not be mandatory 
and, thus, participation rates could affect the overall efficiency and completeness of the plan. 
Alternative 3 was the only alternative besides no action to move onto the final array.  
8. WITH-PROJECT ALTERNATIVES ANALYSIS 


8.1. With-Project Analysis Overview 
To determine the economic justification of the final array of alternatives, Alternative 3 was 
entered into the HEC-FDA risk analysis model. The Monte Carlo analysis in HEC-FDA was 
then employed to determine residual damages – i.e., damages that would continue to occur even 
with implementation of an alternative. The difference between the without project condition 
EAD and the residual EAD for each alternative represents the damages reduced or benefits for 
the alternative. Benefits calculated in the HEC-FDA model are based on physical inundation 
reduction to homes, businesses, and public facilities. Although the final array of alternatives is 
nonstructural, it should be noted that extensive modeling was undertaken to evaluate structural 
alternatives until it was evident that these plans were not viable.   
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8.2. Nonstructural Formulation 
A refinement of the original structure inventory was conducted after the reaches with coastal 
influences (Tar Pam 1, Tar Pam 2, and Jacks Creek) were removed from the study area and all 
the structural alternatives were screened out as described in Section 7. During this refinement an 
initial nonstructural was developed ran for the watershed which identified 716 of the 4,423 
remaining structures getting damaged at the .01 AEP event (100-year). These 716 structures 
were then individually surveyed for nonstructural measures already implemented, structure 
value, first floor height, and occupancy type. A significant number of structures in the initial 
nonstructural plan were identified as already having nonstructural solutions implemented, and 
beginning damages were edited within the FDA modeling to reflect the measures. Examples of 
these structures are illustrated in Figure 23-Figure 26. 


 
Figure 23. Residential Elevated Greenville TP3D 
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Figure 24. Residential Raised with Flood Vents Greenville TP3D 
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Figure 25. Elevated and Vented Residential Structure Greenville TP3F 
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Figure 26. Apartments Rocky Mount Front and Back TP10D 
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After refining the supporting attributes of the structures recommended in the initial nonstructural 
plan, 582 structures were identified to be carried forward in the nonstructural analysis.  


8.3. Nonstructural Methodology 
The intent of nonstructural assessment is to identify the nonstructural measure most appropriate 
for the specific structure. Within the Tar Pamlico study area, a total of 4,423 structures were 
identified in or near the 0.002 annual exceedance probability (AEP) floodplain (500-year). Of 
those, 582 incur damages at the 0.01 AEP flood event (100-year) based on the HEC-FDA model 
and were assessed for nonstructural measures. Figure 27 shows a map of all structures identified 
for nonstructural measures. 
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Figure 27. Structures Identified for Nonstructural Analysis 
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Nonstructural measures reduce flood risk by modifying the characteristics of structures and 
people. These measures do not modify the characteristics of floods (stage, velocity, duration) and 
do not induce development in a floodplain. There are four broad categories of nonstructural 
measures that modify the characteristics of structures: elevation, wet floodproofing, dry 
floodproofing, and acquisitions/removal. In addition to those measures which modify structures, 
flood preparedness measures can modify the vulnerability of people in the floodplain. These 
measures can include evacuation procedures, flood alert systems, and educational outreach 
programs. 
Nonstructural measures are applied to individual structures based on specific criteria. Those 
structures are then aggregated together in a logical way to form nonstructural alternatives. Flood 
damages are estimated using the HEC-FDA model. The change in flood damages from the 
existing condition to the alternative are described as the benefits. Costs are estimated by cost 
engineers based on the measure identified.  
The BCR is calculated the same way as with structural alternatives by finding the ratio of 
benefits to costs in annualized terms.   


8.4. Assumptions  
No limiting factors were found in the study area that would result in specific measures being 
unusable. The assumptions used were: 


• No rapid moving water in inundated areas.  
• Adequate notifications systems to implement nonstructural measures ahead of flood 


events. Streams in the upper watershed are characterized as flashy hydrographs in 
stream, however there would be notifications before flooding impact and the areas 
would be impacted. In addition, based off of   


• No debris/ice flow 
• Impermeable soil 
• All structures excellent to fair condition 


 
Flood characteristics throughout the Tar River basin vary depending on location within the 
watershed. As previously stated major tributaries experience a rapid rise of floodwaters, the 
historical flood records indicate inundation pools and is slow moving.  


In addition, the state of North Carolina actively works to mitigate flood risk for residents.  
Several tools and warning systems exist to help residents access flood mitigation preparedness / 
warning services. Resources available include the NC Flood Risk Information System, which 
provides a simple mapping interface to help residents identify their flood risk; the Flood 
Inundation Mapping and Alert Network, that provides rain and stage gage data, flood inundation 
maps, and alerts in real-time; and the NC Emergency Management Advisory Flood Mitigation 
Application to provide non-regulatory flood hazard mapping for previously unmapped portions 
of the state. It is assumed that owner or employees of a dry flood proofed structure would be 
notified before through the Flood Inundation Mapping and Alert Network real-time monitoring 
of gage data enabling them to implement the dry floodproof measures constructed.   
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Specific structures may be deemed ineligible for the recommended nonstructural measure when 
additional scrutiny is applied. A participation rate sensitivity analysis is conducted to provide 
adequate context to decision makers in the event of less than 100% participation. 


8.5. Measures 
The array of nonstructural measures considered in the analysis included elevation/basement fill, 
wet floodproofing, dry floodproofing, and acquisitions/relocations. Each of those measures is 
explained in more detail below. 
The target stage for each measure was set to the 0.01 AEP (100-year) event with an additional 2 
feet per after a sensitivity analysis was conducted.     


8.5.1. Elevation/Basement Fill 
This nonstructural measure elevates the existing building from its original foundation to the 
design flood elevation (DFE) and is illustrated in Figure 28. This measure is recommended for 
residential buildings, with or without basements. The DFE for this analysis is the 0.01 AEP event 
plus two feet. To calculate the necessary amount each building should be elevated, the elevation 
of the first floor was subtracted from the base flood elevation then two feet were added. The 
maximum final height considered for any residential building is 12 feet. Since flood depths did 
not exceed 6 feet, all residential buildings were evaluated.  


 
Figure 28. Elevation 


Elevation costs in the initial screening were estimated by cost engineering using a 2,000 sq ft 
structure being raised 6 feet. To estimate the costs of structures more accurately, the matrix in 
Table 27 below was used as the base cost for elevating structures based on the closest square 
footage of the structure and the height of recommended elevation. The distribution of this matrix 
was based on work performed by the USACE National Nonstructural Committee. After the 
nonstructural plans were selected, costs were developed based on each structure’s attributes and 
the elevation height as described below in Section 13.1.4.   
Table 27. Elevation Cost Matrix 


Height 
Raised 1,000 sqft 2,000 sqft 3,000 sqft 


2ft Raise $234,580 $269,307 $331,346 
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4ft Raise $252,824 $305,048 $366,715 
6ft Raise $271,183 $328,598 $402,005 
8ft Raise $289,427 $352,034 $437,374 


10ft Raise $307,786 $375,583 $472,629 
12ft Raise $326,030 $399,019 $507,886 


 


Basement fill consists of filling in the existing basement with sand or gravel and the top of the 
fill is covered with a vapor barrier. This measure could occur without elevating the structure if 
the first floor is located above the base flood elevation. Filling in the basement is required when 
elevating residential buildings which have basements or dry floodproofing commercial buildings 
that have basements. The filled basement resists damage to the building foundation from 
hydrostatic forces and raises the threshold of flood damages to the main floor elevation, whether 
existing or elevated. To compensate for a portion of the lost basement area and provide a 
location for relocation of the utilities (i.e. electrical panel, furnace, water heater, water softener, 
washer and dryer) which may be located in the basement, an above ground addition may be 
constructed onto the building at the DFE. Relocation of the furnace and water heater provides the 
property owner an opportunity at their expense to replace those items with new units that are 
more efficient. In that situation, the estimated cost of relocating the existing furnace and water 
heater would be applied to the cost of installing the replacement units. For purposes of this 
analysis an addition size of 64 square feet was used as shown in Table 28. 
Table 28. Basement Fill Costs 


Item Unit of 
Measure 


Unit 
Cost 


Sand Fill $/Cu.ft. $5.25 
Addition $/SF $642.00 
Utility Addition Ft 64  


 


8.5.2. Wet Floodproofing 
Wet floodproofing is applicable as either a standalone measure or as a measure combined with 
other measures such as elevation. Application of wet floodproofing techniques may require a 
variance from local floodplain management regulations (see FEMA Technical Bulletin 7-93 for 
more information). As a standalone measure, floodwaters are allowed to enter a structure, 
thereby requiring that all construction materials be water resistant, and all utilities must be 
elevated above the DFE. Flood vents are installed in the walls to allow floodwaters into the 
building and equalize the hydrostatic forces. It is required that there be a minimum of two vents 
with a minimum one square inch of flood vent area for each square foot of the wet floodproofing 
area, as specified in 44 CFR Section 60.3(c)(5). All utilities, such as heating, lighting, electrical 
panels, and outlets must be elevated above the DFE or be located inside flood-resistant closures. 
Since wet floodproofing allows floodwaters into a building, it is not recommended for finished 
floors of residential buildings. Wet floodproofing may be applicable to residential buildings with 
crawlspaces and commercial buildings when combined with a flood warning, preparedness, and 
response plan. This measure is not applicable in areas with large flood depths and high velocity 
flows. A wet floodproofing proposal should be discussed with the local floodplain manager prior 
to implementation as it may require a variance from floodplain management regulations. 
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For this analysis, a residential structure being damaged would be recommended for wet 
floodproofing if the existing foundation had a crawlspace or if the structure was being raised. 
The amount of clearance necessary for the flood venting was set at 0.5 feet.  
Wet floodproofing nonresidential structures is a complicated measure that has structure specific 
determining factors that were not readily available in the underlying data. Specifics such as 
internal layout, location of utilities and contents, and executability of wet floodproofing plans are 
not available in the underlying data. However, if a specific structure was identified for dry 
floodproofing in the analysis but was later determined to be a good candidate for wet 
floodproofing in the design phase, the cost difference would be in favor of wet floodproofing in 
most instances. Therefore, nonresidential structures were not considered for wet floodproofing in 
this analysis but could be the best measure as determined in the design phase when additional 
details are available. An example of wet floodproofing for a residential structure is illustrated in 
Figure 29. 


 
Figure 29. Wet Floodproofing 


Wet floodproofing for residential structures costs are represented in measures that include flood 
vents. Cost estimates were provided by cost engineering with the costs applied on a per structure 
basis based on the specific structure attributes. Flood vent costs are estimated by dividing the 
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structure sq footage by 100 to determine the number of flood vents needed. Then, that number is 
multiplied by the flood vent cost estimated. For structures with unfinished basements, the 
estimation for raising the electric utilities and demoing interior walls was estimated for full 
basements. A sewer backflow valve was added to each structure as well.  
The costs associated with this measure can vary based on the specific configuration of the 
structure it is being applied. The costs associated with this measure is purely for estimation 
purposes and are presented in Table 29 below. 
Table 29. Cost Parameters for Wet Floodproofing 


Item 
Unit of 
Measure Unit Cost 


Demo Interior Wall $/SF $24.00 
Insulation and Wains Coat $/SF $56.43 
Raise Electric Utilities $/LF $266.00 
Flood Vents 1 Unit $687.00 
Sewer Backflow Valve 1 Unit $11,184.00 


8.5.3. Dry Floodproofing 
Dry floodproofing of commercial and other nonresidential buildings involves applying a water-
resistant sealant around the building to prevent flood water from entering. The sealant layer is 
then protected with a brick veneer or similar material. Closure panels are used at building 
openings, and backflow prevention devices are installed on sanitary sewer lines. A sump pump 
and drain system should be installed as part of the measure. 
Masonry or concrete commercial building can generally be dry floodproofed up to design depth 
of 4 feet (USACE, 1988). A structural analysis of the wall strength is required if it is desired to 
achieve higher protection. Buildings constructed of poured concrete, concrete masonry, or brick 
are most suitable for dry floodproofing. All nonresidential structures were evaluated with a 
maximum floodproofing height of 4 feet considered. 
A structure was selected for this measure if it was showing damages and the structure is 
nonresidential. An example of dry floodproofing is given in Figure 30. 







Appendix B Economic Analysis   Tar Pamlico 


74 
 


 
Figure 30. Dry Floodproofing 
Cost estimates were developed for commercial buildings with design flood depths up to 4 feet 
and removal of basement if necessary. A structural engineer will be required to thoroughly 
review the adequacy of the building to withstand hydrostatic and dynamic floodwater loading on 
the walls and uplift forces on the foundation prior to implementation. The perimeter was 
estimated by taking the square root of the area and then multiplying by four. The number and 
size of closure panels needed were estimated from the Google Earth Street View map 
application. The floodproofing height was calculated by subtracting the foundation elevation 
from the design flood elevation. Dry floodproofing achieves flood insurance premium reduction 
for commercial structures but is not recognized by the NFIP for flood insurance premium 
reduction if applied to a residential structure. Residential buildings cannot be removed from 
insurance or floodplain management requirements by dry floodproofing. An individual 
homeowner may choose to floodproof their home (provided not a substantial improvement), but 
the lowest floor will not change for insurance or permitting. Costs for dry floodproofing are 
illustrated in Table 30. 
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Table 30. Cost Parameters of Dry Floodproofing 


Item 
Unit of 
Measure Unit Cost 


Waterproofing Sealant $/SF $7.65 
Masonry Veneer $/SF $66.97 
3 ft Floodproof Door 1 Unit $5,564.00 
6 ft Floodproof Door 1 Unit $10,040.00 
Closure Panels 1 Panel $22,000.00 
CMU Wall $/SF $65.00 
Wall Foundation $/LF $192.00 
Skimmer Pumps 1 Unit $4,945.00 
Sewer Backflow Valve 1 Unit $11,184.00 


 


8.5.4. Acquisitions/Relocations 
This nonstructural technique consists of buying the structure and the associated land. The 
building is either demolished or sold to others and relocated outside of the floodplain. Land 
acquisition can be in the form of fee title or permanent easement with fee title. After acquisition, 
the land must be maintained as open space through deed restriction that prohibits any type of 
development that can sustain flood damages or restrict flood flows. Land acquired as part of a 
nonstructural project can be converted to a new use such as ecosystem restoration and/or 
recreation that is consistent with open space restrictions. Examples of this include trails, 
shoreline access, and interpretive markers. 
Relocation requires moving the at-risk structure out of the floodplain and buying the associated 
land. This measure achieves a high level of flood risk reduction when structures can be relocated 
from a high flood hazard area to an area outside of the floodplain. Relocation projects may 
include the development of sites where structures could be moved to achieve the planning 
objectives and retain such aspects as community tax base, neighborhood cohesion, and cultural 
and historic significance.  
Acquisitions and relocations were not considered in the initial nonstructural measure array due to 
existing data from the sister Neuse study being completed concurrently. It was determined to 
analyze acquisitions and relocations among the identified aggregation.  


8.6. Total Measure Selection 
The final array of nonstructural measures is shown in table 1 below. The nonstructural measure 
with the most identified structures is elevate and flood vent followed by dry floodproof. 
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Table 31. Nonstructural Measures Identified 
Nonstructural Measure Count 


Elevate Only 73 
Flood Vent Only 42 
Elevate & Flood Vent 255 
Fill Basement & Flood Vent 3 
Elevate & Fill Basement & Flood Vent 18 
Dry Floodproof 191 
Total 582 


 


8.7. Nonstructural Economic Evaluation 
Following the identification of the appropriate nonstructural measure(s), an economic evaluation 
is performed to find the appropriate aggregation of structures to make up the nonstructural 
alternative. For this analysis, structures were aggregated based on their geographic location 
(damage reach) and their flooding characteristics (floodplains). These aggregations were then run 
through the HEC-FDA model to determine the change in EAD by reach. 


8.7.1. Aggregation 
Structure aggregation was done based on similar geographic location and community as well as 
similar flooding characteristics. This approach has been identified as the recommended method 
and gives a comprehensive logical approach to structure aggregation because it allows for 
optimization within geographic boundaries and ensuring that structures with similar flooding 
frequencies and depths are all addressed instead of at a structure-by-structure basis. 


8.7.2. Damage Reaches 
Damage reaches were broken out by census tracts to incorporate environmental justice 
considerations into a comprehensive benefit analysis. While these reaches maintain the same 
hydraulic characteristics and hydromorphology, these political divisions were introduced to more 
finely address communities that have environmental justice concerns because the data available 
for that analysis was available at the census tract level. It is an appropriate level of detail as part 
of an aggregation because recommendations come at a more community level. 


8.7.3. Floodplains 
Floodplain aggregation groups all structures that have first floor elevation less than or equal to 
the stages associated with that AEP event. For this analysis, the 0.1, 0.04, 0.02, and 0.01 AEP 
events were analyzed to find the appropriate floodplain aggregation that reasonably maximizes 
National Economic Development (NED). These aggregations group structures experiencing 
similar flooding frequencies, depths, and velocities because they are broken down by damage 
reach as described in Section 3.1.3. Analyzing aggregations based on floodplains allow for 
optimizing the damage reaches total aggregation based on maximization of NED considerations. 
The aggregations for each AEP event are presented in Table 32 below. 
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Table 32. Floodproofed Structures by Floodplain 


Reach 


0.1 AEP 
Floodproofed 
Structures 


0.04 AEP 
Floodproofed 
Structures 


0.02 AEP 
Floodproofed 
Structures 


0.01 AEP 
Floodproofed 
Structures 


CC 0 0 2 2 
FC1 0 0 0 1 
FC2 0 3 9 14 
GM 0 0 2 3 
STC1A 1 1 1 2 
STC1B 2 5 9 15 
STC1C 5 5 9 19 
STC1D 0 0 0 4 
STC1E 0 0 0 0 
STC1F 0 0 0 1 
STC2 0 1 1 1 
SWC 0 2 7 14 
TP10A 2 3 3 4 
TP10B 0 1 1 2 
TP10C 2 4 4 5 
TP10D 0 1 1 1 
TP11 0 0 0 0 
TP12 3 4 5 5 
TP13 0 0 0 0 
TP14 1 4 4 6 
TP15 0 0 0 0 
TP3A 0 0 0 0 
TP3B 0 0 1 1 
TP3C 0 0 2 22 
TP3D 0 27 35 39 
TP3E 0 0 1 1 
TP3F 4 17 34 69 
TP4 0 0 1 9 
TP5 0 103 157 310 
TP6 0 0 0 4 
TP7 0 0 0 9 
TP8 0 1 4 10 
TP9A 0 0 1 4 
TP9B 0 0 0 0 
TP9C 0 0 0 1 
TP9D 1 2 2 4 
Total 21 184 296 582 


8.8. Alternatives 
Structure inventories were created for the four floodplains with the structure attributes of the 
specific structures altered to reflect the changes that the nonstructural measure would have on the 
structure. For elevations, the first-floor elevation was raised the appropriate height. If the 
structure was identified as receiving flood vents, the beginning damages were set to 0, indicating 
that damages only begin if the depth of flooding exceeds the first-floor stage. If a structure had a 
basement filled, the occupancy type was changed to reflect the new damage curve. If a structure 
was dry floodproofed, the beginning damage was set to the height identified for dry 
floodproofing. No changes were made to the hydraulic data from the existing condition 
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modeling. The following sections will break down the results of this HEC-FDA modeling for 
each floodplain. 


8.8.1. 0.1 AEP Floodplain 
The 0.1 AEP floodplain (10-year) represents the structures seeing damages at very frequent 
events. Only 21 total structures were identified in this floodplain as illustrated in Table 33 with 
the greatest number of structures being in STC1C. No reach had greater than 5 structures in this 
floodplain. Reaches that are not included in the table below did not have any structure identified 
in the 0.1 AEP aggregation. 
Table 33. 0.1 AEP Floodproofing by Reach 


Reach Elevate  
Flood 
Vent 


Elevate 
& 
Flood 
Vent 


Fill 
Bsmt & 
Flood 
Vent 


Elevate 
Fill 
Bsmt 
Flood 
Vent 


Dry 
Floodproof 


Total 
Floodproofed 
Structures 


STC1A 0 0 1 0 0 0 1 
STC1B 0 0 0 0 0 2 2 
STC1C 0 0 4 0 0 1 5 
TP10A 0 0 0 0 0 2 2 
TP10C 0 0 1 0 0 1 2 
TP12 2 0 1 0 0 0 3 
TP14 0 0 1 0 0 0 1 
TP3F 0 0 0 0 0 4 4 
TP9D 0 0 1 0 0 0 1 
Total 2 0 9 0 0 10 21 


Due to the limited nature of this floodplain, there is not a lot of variation in EAD between the 
without and with-project condition. The largest benefit pool occurs in TP3F with annual benefits 
estimated at about $146,000. Total annual benefits are estimated at just above $630,000 as 
shown in Table 34.  
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Table 34. 0.1 AEP Benefits (In $1,000) 


Reach 
Without 
Project 
EAD 


10% AEP 
Floodplain 


EAD 


Expected 
Annual 
Benefits 


STC1A $28.25 $16.65 $11.60 
STC1B $1,016.37 $880.25 $136.12 
STC1C $393.14 $325.95 $67.19 
TP10A $155.03 $60.47 $94.56 
TP10C $212.71 $69.40 $143.31 
TP12 $62.62 $36.14 $26.48 
TP14 $150.73 $147.54 $3.19 
TP3F $2,398.92 $2,252.78 $146.14 
TP9D $130.46 $128.88 $1.58 
Total $4,548.23  $3,918.06  $630.17  


Note: Reaches not included have $0 expected annual benefits and have not been included in the without project 
condition 


The total construction costs estimated for the 0.1 AEP floodplain is estimated at just above $5.5 
million and shown in Table 35. These costs do not include contingencies, planning, engineering, 
and design (PED), construction management, or real estate costs. 
Table 35. 0.1 AEP Construction Costs by Reach 


Reach 
Elevation 
Cost 


Fill 
Basement 
Cost Flood Vent Cost 


Dry 
Floodproofing 
Cost 


Total 
Construction 
Costs 


STC1A $337,266 $0 $16,488 $0 $353,754 
STC1B $0 $0 $0 $647,429 $647,429 
STC1C $1,035,086 $0 $56,334 $155,813 $1,247,234 
TP10A $0 $0 $0 $418,047 $418,047 
TP10C $632,781 $0 $29,541 $124,874 $787,196 
TP12 $747,916 $0 $19,923 $0 $767,839 
TP14 $92,301 $0 $4,809 $0 $97,110 
TP3F $0 $0 $0 $1,090,945 $1,090,945 
TP9D $166,795 $0 $8,244 $0 $175,039 
Total $3,012,146 $0 $135,339 $2,437,109 $5,584,593 
Note: Reaches not included were not in the 10% AEP aggregation 


In addition to the construction costs, PED, Construction Management, and Real Estate costs were 
included. PED is estimated at 11.9% of construction costs, construction management is estimated 
at 6.3% of construction costs, and real estate is estimated at $36,528.66 per structure based on 
input from real estate, which includes a 25% contingency markup. A contingency of 43% is 
added to construction, PED, and construction management. The interest during construction is 
estimated on the total of the costs plus contingencies. 3 months were used for the IDC time 
period because it is the length of time funds are committed to a structure for dry floodproofing 
consistent with PB 2019-03. The total investment cost is estimated at just over $10.2 million. 
Average annual costs are calculated by using the FY23 rate of 2.5% with a period of 50 years. 
The average annual costs are estimated at about $361,000. With benefits just above $630,000, 
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the net benefits are estimated at just below $270,000. This is a benefit cost ratio of 1.75. Total 
costs for the 0.1 AEP plan are shown in Table 36. 
Table 36. 0.1 AEP Cost Benefit Summary 


0.1 AEP Costs Contract Cost 
($) 


Contingency 
(%) 


Contingency 
($) Total Cost 


Construction Cost $5,584,593 43% $2,401,375 $7,985,968 
Planning, Engineering, and Design $664,567 43% $285,764 $950,330 
Construction Management $351,829 43% $151,287 $503,116 
Real Estate $767,102 0% $0 $767,102 
Total $7,368,091   $2,838,425 $10,206,516 
Interest During Construction (3 Months)       $31,572 
Total Investment Cost       $10,238,089 
          
Average Annual Costs       $360,975 
Average Annual Benefits       $630,170 
Net Benefits       $269,195 
BCR       1.75 


 


8.8.2. 0.04 AEP Floodplain 
The 0.04 AEP floodplain includes 184 structures identified for nonstructural measures as shown 
in Table 37. A total of 17 reaches are included in the floodplain. The most structures are 
identified in TP5 with 103 structures. Most of the structures are identified as receiving flood 
vents. This indicates residential structures are seeing low depth flooding but are seeing damages. 
TP3D and TP3F are the reaches with the next the greatest number of structures with 27 and 17 
respectively. While the split is almost even in TP3D, TP3F is almost exclusively dry 
floodproofing. This indicates nonresidential areas are seeing inundation at a relatively frequent 
event.  
Table 37. 0.04 AEP Floodproofing by Reach 


Reach Elevate Flood 
Vent 


Elevate & 
Flood 
Vent 


Fill Bsmt 
& Flood 


Vent 


Elevate Fill 
Bsmt Flood 


Vent 


Dry 
Floodproof 


Total 
Floodproofed 


Structures 
FC2 0 0 3 0 0 0 3 
STC1A 0 0 1 0 0 0 1 
STC1B 0 0 0 0 0 5 5 
STC1C 0 0 4 0 0 1 5 
STC2 0 0 0 0 0 1 1 
SWC 2 0 0 0 0 0 2 
TP10A 0 0 1 0 0 2 3 
TP10B 1 0 0 0 0 0 1 
TP10C 0 0 3 0 0 1 4 
TP10D 0 0 0 0 0 1 1 
TP12 2 0 1 0 0 1 4 
TP14 1 0 3 0 0 0 4 
TP3D 0 0 0 0 15 12 27 
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TP3F 1 0 0 0 0 16 17 
TP5* 4 0 78 0 0 21 103 
TP8 0 0 0 0 0 1 1 
TP9D 0 0 1 0 0 1 2 
Total 11 0 95 0 15 63 184 
Note: Reaches not included were not in the 0.04 AEP aggregation 
* Included in analysis but not carried forward based on current levee improvement projects 


The expected annual benefits are just over $2.4 million. TP3F is the reach with the largest benefit 
pool with just over $720,000. This reach is almost exclusively nonresidential structures being dry 
floodproofed. STC1B and TP5 also have large benefit pools. STC1B is another reach that is 
exclusively nonresidential structures being dry floodproofed. Table 38give a breakout of the 
expected annual benefits by reach. 
Table 38. 0.04 AEP Benefits (In $1,000) 


Reach Without 
Project EAD 


0.04 AEP 
Floodplain EAD 


Expected 
Annual Benefits 


FC2 $37.28 $26.53 $10.75 
STC1A $28.25 $16.65 $11.60 
STC1B $1,016.37 $390.25 $626.12 
STC1C $393.14 $325.95 $67.19 
STC2 $0.35 $0.07 $0.28 
SWC $163.67 $159.13 $4.54 
TP10A $155.03 $49.79 $105.24 
TP10B $183.72 $179.45 $4.27 
TP10C $212.71 $66.22 $146.49 
TP10D $104.09 $70.18 $33.91 
TP12 $62.62 $15.90 $46.72 
TP14 $150.73 $139.77 $10.96 
TP3D $371.04 $250.87 $120.17 
TP3F $2,398.92 $1,678.63 $720.29 
TP5* $1,590.73 $1,083.72 $507.01 
TP8 $180.52 $169.52 $11.00 
TP9D $130.46 $127.48 $2.98 
Total $7,179.63  $4,750.11  $2,429.52  
Note: Reaches not included were not in the 0.04 AEP aggregation 
* Included in analysis but not carried forward based on current levee improvement projects 
and have not been included in the without project condition 


The total construction costs estimated for the 0.04 AEP floodplain is estimated at just above $41 
million and shown in Table 39. These costs do not include contingencies, planning, engineering, 
and design (PED), construction management, or real estate costs. 
Table 39. 0.04 AEP Construction Costs by Reach 


Reach Elevation 
Cost 


Fill Basement 
Cost Flood Vent Cost Dry Floodproofing 


Cost 
Total Construction 


Costs 
FC2 $577,929 $0 $28,854 $0 $606,783 
STC1A $337,266 $0 $16,488 $0 $353,754 
STC1B $0 $0 $0 $1,612,042 $1,612,042 
STC1C $1,035,086 $0 $56,334 $155,813 $1,247,234 
STC2 $0 $0 $0 $73,986 $73,986 
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SWC $414,330 $0 $0 $0 $414,330 
TP10A $488,138 $0 $23,358 $418,047 $929,543 
TP10B $252,824 $0 $0 $0 $252,824 
TP10C $1,005,791 $0 $48,090 $124,874 $1,178,755 
TP10D $0 $0 $0 $247,247 $247,247 
TP12 $747,916 $0 $19,923 $286,670 $1,054,509 
TP14 $420,369 $0 $15,114 $0 $435,483 
TP3D $4,175,425 $1,107,878 $205,413 $1,379,699 $6,868,416 
TP3F $252,824 $0 $0 $5,386,553 $5,639,377 
TP5* $15,522,205 $0 $713,106 $3,576,211 $19,811,522 
TP8 $0 $0 $0 $176,148 $176,148 
TP9D $166,795 $0 $8,244 $139,520 $314,559 
Total $25,396,900 $1,107,878 $1,134,924 $13,576,812 $41,216,514 
Note: Reaches not included were not in the 0.04 AEP aggregation  
* Included in analysis but not carried forward based on current levee improvement projects 


In addition to the construction costs, PED, Construction Management, and Real Estate costs were 
included. PED is estimated at 11.9% of construction costs, construction management is estimated 
at 6.3% of construction costs, and real estate is estimated at $36,528.66 per structure based on 
input from real estate, which includes a 25% contingency markup. A contingency of 43% is 
added to construction, PED, and construction management. The interest during construction is 
estimated on the total of the costs plus contingencies. 3 months were used for the IDC time 
period because it is the length of time funds are committed to a structure for dry floodproofing 
consistent with PB 2019-03. The total investment cost is estimated at just over $76 million. 
Average annual costs are calculated by using the FY23 rate of 2.5% with a period of 50 years. 
The average annual costs are estimated at about $2.7 million. With benefits just above $2.4 
million, the net benefits are estimated at around -$272,000. The is a benefit cost ratio for the 0.04 
AEP aggregation is 0.90 as illustrated in Table 40 . 
Table 40. 0.04 AEP Floodplain BCR 


0.04 AEP Costs Contract Cost 
($) 


Contingency 
(%) 


Contingency 
($) Total Cost 


Construction Cost $41,216,514 43% $17,723,101 $58,939,615 
Planning, Engineering, and Design $4,904,765 43% $2,109,049 $7,013,814 
Construction Management $2,596,640 43% $1,116,555 $3,713,196 
Real Estate $6,721,273 0% $0 $6,721,273 
Total $55,439,193 


 
$20,948,705 $76,387,898 


Interest During Construction (3 Months) 
   


$236,293 
Total Investment Cost 


   
$76,624,191      


Average Annual Costs 
   


$2,701,620 
Average Annual Benefits 


   
$2,429,520 


Net Benefits 
   


-$272,100 
BCR 


   
0.90 


 


8.8.3. 0.02 AEP Floodplain 
The 0.02 AEP floodplain includes 296 structures identified for nonstructural measures as shown 
in Table 41. A total of 24 reaches are included in the floodplain. The most structures are 
identified in TP5 with 157 structures. Most of the structures are identified as receiving flood 
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vents. This indicates residential structures are seeing low depth flooding but are seeing damages. 
TP3D and TP3F are the reaches with the next the greatest number of structures with 35 and 34 
respectively. While the split is almost even in TP3D, TP3F is almost exclusively dry 
floodproofing. 
Table 41. 0.02 AEP Floodproofing by Reach 


Reach Elevate Flood 
Vent 


Elevate 
& Flood 


Vent 


Fill Bsmt 
& Flood 


Vent 


Elevate Fill 
Bsmt Flood 


Vent 


Dry 
Floodproof 


Total Floodproofed 
Structures 


CC 0 0 0 0 0 2 2 
FC2 0 0 9 0 0 0 9 
GM 0 0 1 0 0 1 2 
STC1A 0 0 1 0 0 0 1 
STC1B 1 0 0 0 0 8 9 
STC1C 0 0 7 0 0 2 9 
STC2 0 0 0 0 0 1 1 
SWC 2 0 4 0 0 1 7 
TP10A 0 0 1 0 0 2 3 
TP10B 1 0 0 0 0 0 1 
TP10C 0 0 3 0 0 1 4 
TP10D 0 0 0 0 0 1 1 
TP12 3 0 1 0 0 1 5 
TP14 1 0 3 0 0 0 4 
TP3B 1 0 0 0 0 0 1 
TP3C 2 0 0 0 0 0 2 
TP3D 0 0 1 0 15 19 35 
TP3E 0 0 0 0 0 1 1 
TP3F 3 0 1 0 0 30 34 
TP4 1 0 0 0 0 0 1 
TP5* 6 0 112 0 3 36 157 
TP8 0 0 0 0 0 4 4 
TP9A 0 0 0 0 0 1 1 
TP9D 0 0 1 0 0 1 2 
Total 21 0 145 0 18 112 296 
Note: Reaches not included were not in the 0.04 AEP aggregation 
* Included in analysis but not carried forward based on current levee improvement projects 


The expected average annual benefits of applying nonstructural measures to all structures in the 
0.02 AEP floodplain is estimated at just below $3 million as shown in Table 42. TP3F and 
STC1B are the reaches with the largest benefit pools. Both are overwhelmingly performing dry 
floodproofing to nonresidential structures. 
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Table 42. 0.02 AEP Benefits (In $1,000) 


Reach Without 
Project EAD 


0.02 AEP 
Floodplain EAD 


Expected Annual 
Benefits 


CC $36.81 $32.42 $4.39 
FC2 $37.28 $17.75 $19.53 
GM $19.21 $17.96 $1.25 
STC1A $28.25 $16.65 $11.60 
STC1B $1,016.37 $306.91 $709.46 
STC1C $393.14 $294.29 $98.85 
STC2 $0.35 $0.07 $0.28 
SWC $163.67 $146.23 $17.44 
TP10A $155.03 $49.79 $105.24 
TP10B $183.72 $179.45 $4.27 
TP10C $212.71 $66.22 $146.49 
TP10D $104.09 $70.18 $33.91 
TP12 $62.62 $15.79 $46.83 
TP14 $150.73 $139.77 $10.96 
TP3B $4.47 $1.63 $2.84 
TP3C $66.83 $66.41 $0.42 
TP3D $371.04 $219.49 $151.55 
TP3E $0.28 $0.12 $0.16 
TP3F $2,398.92 $1,520.06 $878.86 
TP4 $62.02 $61.85 $0.17 
TP5* $1,590.73 $931.84 $658.89 
TP8 $180.52 $126.44 $54.08 
TP9A $66.44 $44.71 $21.73 
TP9D $130.46 $127.48 $2.98 
Total $7,435.69  $4,453.51  $2,982.18  
Note: Reaches not included were not in the 0.02 AEP aggregation and have not been included in 
the without project condition 
* Included in analysis but not carried forward based on current levee improvement projects 


The total construction costs estimated for the 0.02 AEP floodplain is estimated at just above $64 
million and shown in Table 43. These costs do not include contingencies, planning, engineering, 
and design (PED), construction management, or real estate costs. 







Appendix B Economic Analysis   Tar Pamlico 


85 
 


Table 43. 0.02 AEP Floodplain Construction Costs by Reach 


Reach Elevation 
Cost 


Fill 
Basement 


Cost 
Flood Vent Cost 


Dry 
Floodproofing 


Cost 


Total 
Construction 


Costs 
CC $0 $0 $0 $319,284 $319,284 
FC2 $1,678,330 $0 $83,814 $0 $1,762,144 
GM $222,258 $0 $10,992 $76,823 $310,074 
STC1A $337,266 $0 $16,488 $0 $353,754 
STC1B $234,580 $0 $0 $2,314,082 $2,548,662 
STC1C $1,773,553 $0 $91,371 $671,931 $2,536,855 
STC2 $0 $0 $0 $73,986 $73,986 
SWC $1,369,927 $0 $46,716 $245,337 $1,661,980 
TP10A $488,138 $0 $23,358 $418,047 $929,543 
TP10B $252,824 $0 $0 $0 $252,824 
TP10C $1,005,791 $0 $48,090 $124,874 $1,178,755 
TP10D $0 $0 $0 $247,247 $247,247 
TP12 $892,935 $0 $19,923 $286,670 $1,199,529 
TP14 $420,369 $0 $15,114 $0 $435,483 
TP3B $295,218 $0 $0 $0 $295,218 
TP3C $469,160 $0 $0 $0 $469,160 
TP3D $4,359,717 $1,107,878 $214,344 $2,032,097 $7,714,035 
TP3E $0 $0 $0 $73,710 $73,710 
TP3F $991,291 $0 $11,679 $8,103,517 $9,106,486 
TP4 $217,100 $0 $0 $0 $217,100 
TP5* $23,471,703 $168,395 $1,092,330 $6,447,680 $31,180,107 
TP8 $0 $0 $0 $756,263 $756,263 
TP9A $0 $0 $0 $207,224 $207,224 
TP9D $166,795 $0 $8,244 $139,520 $314,559 
Total $38,646,954 $1,276,273 $1,682,463 $22,538,291 $64,143,982 
Note: Reaches not included were not in the 0.02 AEP aggregation 
* Included in analysis but not carried forward based on current levee improvement projects 


 


In addition to the construction costs, PED, Construction Management, and Real Estate costs were 
included. PED is estimated at 11.9% of construction costs, construction management is estimated 
at 6.3% of construction costs, and real estate is estimated at $36,528.66 per structure based on 
input from real estate, which includes a 25% contingency markup. A contingency of 43% is 
added to construction, PED, and construction management. The interest during construction is 
estimated on the total of the costs plus contingencies. The total investment cost is estimated at 
just over $119 million. Average annual costs are calculated by using the FY23 rate of 2.5% with 
a period of 50 years. The average annual costs are estimated at about $4.2 million. With benefits 
just below $3 million, the net benefits are estimated at just above -$1.2 million. This is a benefit 
cost ratio of 0.71 as illustrated in Table 44. 
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Table 44. 0.02 AEP Floodplain BCR 


0.02 AEP Costs Contract Cost 
($) 


Contingency 
(%) 


Contingency 
($) Total Cost 


Construction Cost $64,143,982 43% $27,581,912 $91,725,894 
Planning, Engineering, and Design $7,633,134 43% $3,282,248 $10,915,381 
Construction Management $4,041,071 43% $1,737,660 $5,778,731 
Real Estate $10,812,483 0% $0 $10,812,483 
Total $86,630,670   $32,601,820 $119,232,490 
Interest During Construction (3 Months)       $368,826 
Total Investment Cost       $119,601,316 
          
Average Annual Costs       $4,216,910 
Average Annual Benefits       $2,982,180 
Net Benefits       -$1,234,730 
BCR       0.71 


 


8.8.4. 0.01 AEP Floodplain 
The 0.01 AEP floodplain includes 582 structures identified for nonstructural measures as shown 
in Table 45. A total of 30 reaches are included in the floodplain. The most structures are 
identified in TP5 with 310 structures. Most of the structures are identified as receiving flood 
vents. This indicates residential structures are seeing low depth flooding but are seeing damages. 
TP3F and TP3D are the reaches with the next the greatest number of structures with 69 and 39 
respectively. While the split is almost even in TP3D, TP3F is almost exclusively dry 
floodproofing. 
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Table 45. 0.01 AEP Floodproofing by Reach 


Reach Elevate Flood 
Vent 


Elevate & 
Flood Vent 


Fill Bsmt 
& Flood 


Vent 


Elevate Fill 
Bsmt Flood 


Vent 


Dry 
Floodproof 


Total 
Floodproofed 


Structures 
CC 0 0 0 0 0 2 2 
FC1 0 0 0 0 0 1 1 
FC2 0 2 12 0 0 0 14 
GM 0 0 1 0 0 2 3 
STC1A 0 1 1 0 0 0 2 
STC1B 1 0 0 0 0 14 15 
STC1C 1 4 7 0 0 7 19 
STC1D 2 0 0 2 0 0 4 
STC1F 0 0 0 0 0 1 1 
STC2 0 0 0 0 0 1 1 
SWC 2 1 9 0 0 2 14 
TP10A 0 1 1 0 0 2 4 
TP10B 1 0 0 0 0 1 2 
TP10C 0 1 3 0 0 1 5 
TP10D 0 0 0 0 0 1 1 
TP12 3 0 1 0 0 1 5 
TP14 1 0 5 0 0 0 6 
TP3B 1 0 0 0 0 0 1 
TP3C 22 0 0 0 0 0 22 
TP3D 4 0 1 0 15 19 39 
TP3E 0 0 0 0 0 1 1 
TP3F 10 0 5 0 0 54 69 
TP4 5 0 0 0 0 4 9 
TP5* 14 29 206 1 3 57 310 
TP6 0 0 0 0 0 4 4 
TP7 6 1 1 0 0 1 9 
TP8 0 0 1 0 0 9 10 
TP9A 0 2 0 0 0 2 4 
TP9C 0 0 0 0 0 1 1 
TP9D 0 0 1 0 0 3 4 
Total 73 42 255 3 18 191 582 
Note: Reaches not included were not in the 0.01 AEP aggregation 
* Included in analysis but not carried forward based on current levee improvement projects 


The expected annual benefits of applying nonstructural measures to all structures in the 0.01 
AEP floodplain is estimated at just above $3.6 million as illustrated in Table 46. TP3F and 
STC1B are the reaches with the largest benefit pools. Both are overwhelmingly performing dry 
floodproofing to nonresidential structures. 
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Table 46. 0.01 AEP Benefits (In $1,000) 


Reach Without 
Project EAD 


0.01 AEP 
Floodplain EAD 


Expected 
Annual Benefits 


CC $36.81 $32.42 $4.39 
FC1 $8.86 $6.85 $2.01 
FC2 $37.28 $13.74 $23.54 
GM $19.21 $16.85 $2.36 
STC1A $28.25 $14.34 $13.91 
STC1B $1,016.37 $228.08 $788.29 
STC1C $393.14 $156.13 $237.01 
STC1D $28.82 $18.67 $10.15 
STC1E $6.69 $6.69 $0.00 
STC1F $24.50 $9.36 $15.14 
STC2 $0.35 $0.07 $0.28 
SWC $163.67 $140.09 $23.58 
TP10A $155.03 $49.56 $105.47 
TP10B $183.72 $174.56 $9.16 
TP10C $212.71 $64.72 $147.99 
TP10D $104.09 $70.18 $33.91 
TP11 $1.67 $1.67 $0.00 
TP12 $62.62 $15.79 $46.83 
TP13 $0.18 $0.18 $0.00 
TP14 $150.73 $138.48 $12.25 
TP15 $0.20 $0.20 $0.00 
TP3A $28.32 $28.32 $0.00 
TP3B $4.47 $1.63 $2.84 
TP3C $66.83 $59.40 $7.43 
TP3D $371.04 $215.99 $155.05 
TP3E $0.28 $0.12 $0.16 
TP3F $2,398.92 $1,307.48 $1,091.44 
TP4 $62.02 $53.64 $8.38 
TP5* $1,590.73 $840.10 $750.63 
TP6 $68.17 $55.51 $12.66 
TP7 $198.41 $186.90 $11.51 
TP8 $180.52 $109.00 $71.52 
TP9A $66.44 $28.78 $37.66 
TP9B $15.16 $15.16 $0.00 
TP9C $11.19 $10.65 $0.54 
TP9D $130.46 $84.47 $45.99 
Total $7,827.86  $4,155.78  $3,672.08  
* Included in analysis but not carried forward based on current levee improvement projects 
and have not been included in the without project condition 


Total construction costs for the 0.01 AEP floodplain are estimated at just above $116 million as 
illustrated in Table 47. These costs do not include contingencies, PED, construction 
management, or real estate. 
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Table 47. 0.01 AEP Floodplain Construction Costs by Reach 


Reach Elevation 
Cost 


Fill Basement 
Cost 


Flood Vent 
Cost 


Dry 
Floodproofing 


Cost 


Total 
Construction 


Costs 
CC $0 $0 $0 $319,284 $319,284 
FC1 $0 $0 $0 $165,895 $165,895 
FC2 $2,458,455 $0 $138,774 $0 $2,597,229 
GM $222,258 $0 $10,992 $146,834 $380,084 
STC1A $337,266 $0 $48,777 $0 $386,043 
STC1B $234,580 $0 $0 $3,567,546 $3,802,126 
STC1C $2,104,899 $0 $142,209 $1,662,319 $3,909,427 
STC1D $429,184 $128,738 $19,236 $0 $577,158 
STC1E $0 $0 $0 $0 $0 
STC1F $0 $0 $0 $389,790 $389,790 
STC2 $0 $0 $0 $73,986 $73,986 
SWC $2,472,907 $0 $109,233 $447,363 $3,029,503 
TP10A $488,138 $0 $27,480 $418,047 $933,665 
TP10B $252,824 $0 $0 $124,378 $377,202 
TP10C $1,005,791 $0 $85,188 $124,874 $1,215,853 
TP10D $0 $0 $0 $247,247 $247,247 
TP11 $0 $0 $0 $0 $0 
TP12 $892,935 $0 $19,923 $286,670 $1,199,529 
TP13 $0 $0 $0 $0 $0 
TP14 $763,860 $0 $32,289 $0 $796,149 
TP15 $0 $0 $0 $0 $0 
TP3A $0 $0 $0 $0 $0 
TP3B $295,218 $0 $0 $0 $295,218 
TP3C $5,195,486 $0 $0 $0 $5,195,486 
TP3D $5,371,263 $1,107,878 $214,344 $2,032,097 $8,725,582 
TP3E $0 $0 $0 $73,710 $73,710 
TP3F $3,675,851 $0 $62,517 $12,293,214 $16,031,582 
TP4 $1,135,351 $0 $0 $674,012 $1,809,363 
TP5* $46,212,730 $236,355 $2,449,155 $9,517,570 $58,415,810 
TP6 $0 $0 $0 $748,118 $748,118 
TP7 $1,118,027 $0 $19,923 $255,416 $1,393,366 
TP8 $56,604 $0 $2,748 $1,505,734 $1,565,086 
TP9A $0 $0 $18,549 $615,280 $633,829 
TP9B $0 $0 $0 $0 $0 
TP9C $0 $0 $0 $91,430 $91,430 
TP9D $166,795 $0 $8,244 $1,142,326 $1,317,365 
Total $74,890,421 $1,472,971 $3,409,581 $36,923,137 $116,696,110 
* Included in analysis but not carried forward based on current levee improvement projects 


In addition to the construction costs, PED, Construction Management, and Real Estate costs were 
included. PED is estimated at 11.9% of construction costs, construction management is estimated 
at 6.3% of construction costs and real estate is estimated at $36,528.66 per structure based on 
input from real estate, which includes a 25% contingency markup. A contingency of 43% is 
added to construction, PED, and construction management. The interest during construction is 
estimated on the total of the costs plus contingencies. The total investment cost is estimated at 
just over $219 million. Average annual costs are calculated by using the FY23 rate of 2.5% with 
a period of 50 years. The average annual costs are estimated at about $7.7 million. With benefits 
just above $3.6 million, the net benefits are estimated at just above -$4 million. This is a benefit 
cost ratio of 0.48 as illustrated in Table 48. Some reaches were not carried forward based on 
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economic viability or proximity to economically viable reaches if they were identified as EJ 
communities.  
Table 48. 0.01 AEP Floodplain BCR 


0.01 AEP Costs Contract Cost 
($) 


Contingency 
(%) 


Contingency 
($) Total Cost 


Construction Cost $116,696,110 43% $50,179,327 $166,875,438 
Planning, Engineering, and Design $13,886,837 43% $5,971,340 $19,858,177 
Construction Management $7,351,855 43% $3,161,298 $10,513,153 
Real Estate $21,259,680 0% $0 $21,259,680 
Total $159,194,482   $59,311,965 $218,506,447 
Interest During Construction (3 Months)       $675,913 
Total Investment Cost       $219,182,361 
          
Average Annual Costs       $7,727,944 
Average Annual Benefits       $3,672,080 
Net Benefits       -$4,055,864 
BCR       0.48 


 


8.9. Alternative 3A: NED Plan Analysis 
Following the determination of average annual benefits and average annual costs by reach for 
each of the four floodplains, an analysis was done to optimize the aggregation to select the 
floodplain that maximized net benefits. If a reach did not have a floodplain aggregation with 
positive net benefits, that reach was removed from the NED plan.  
The aggregation for the nonstructural analysis which reasonably maximizes net NED benefits 
includes 7 reaches and 42 total structures as illustrated in Table 49. The NED plan is almost 
exclusively dry floodproofing with 39 of the structures identified for that measure. The 
remaining three are elevations of residential structures with one structure having flood vents 
added as well. 
Table 49. NED Plan Measures by Reach 


Reach Aggregation Elevate Elevate Flood 
Vent Dry Floodproof Total 


STC1B 0.01 AEP Floodplain 1 0 14 15 
TP10A 0.10 AEP Floodplain 0 0 2 2 
TP10C 0.10 AEP Floodplain 0 1 1 2 
TP10D 0.01 AEP Floodplain 0 0 1 1 
TP3F 0.04 AEP Floodplain 1 0 16 17 
TP8 0.02 AEP Floodplain 0 0 4 4 
TP9A 0.02 AEP Floodplain 0 0 1 1 
  NED Plan 2 1 39 42 


 


The total construction costs of the identified 42 structures is estimated at just under $12 million. 
In addition to the construction costs, PED, Construction Management, and Real Estate costs were 
included. PED is estimated at 11.9% of construction costs, construction management is estimated 
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at 6.3% of construction costs, and real estate is estimated at $36,528.66 per structure based on 
input from real estate, which includes a 25% contingency markup. A contingency of 43% is 
added to construction, PED, and construction management. The interest during construction is 
estimated on the total of the costs plus contingencies and is over a 3-month construction period.  
The total investment cost is estimated at just over $21 million as shown in Table 50 and costs for 
the NED plan by reach and aggregation are shown in Table 51 . Average annual costs are 
calculated by using the FY23 rate of 2.5% with a period of 50 years. The average annual costs 
are estimated at about $763,000. With benefits just above $1.8 million, the net benefits are 
estimated at just under $1.1 million. The NED plan has a benefit cost ratio of 2.43. 
Table 50. NED Nonstructural Plan BCR 


NED Nonstructural Plan Costs 
Contract Cost 


($) 
Contingency 


(%) 
Contingency 


($) Total Cost 
Construction Cost $11,857,479 43% $5,098,716 $16,956,195 
Planning, Engineering, and Design $1,411,040 43% $606,747 $2,017,787 
Construction Management $747,021 43% $321,219 $1,068,240 
Real Estate $1,534,204 0% $0 $1,534,204 
Total $15,549,744   $6,026,682 $21,576,426 
Interest During Construction (3 Months)       $66,743 
Total Investment Cost       $21,643,169 
          
Average Annual Costs       $763,096 
Average Annual Benefits       $1,856,170 
Net Benefits       $1,093,074 
BCR       2.43 


Table 51. NED Plan Costs 
NED Plan 


Reach Aggregation Total Construction 
Costs Contingencies IDC Total Cost 


Average 
Annual 
Costs 


STC1B 0.01 AEP Floodplain 15 $5,042,043 $1,932,468 $21,574 $6,996,086 $246,668 
TP10A 10% AEP Floodplain 2 $567,189 $212,476 $2,412 $782,077 $27,575 
TP10C 10% AEP Floodplain 2 $1,003,523 $400,100 $4,342 $1,407,965 $49,642 
TP10D 0.01 AEP Floodplain 1 $328,774 $125,666 $1,406 $455,846 $16,072 
TP3F 0.04 AEP Floodplain 17 $7,286,731 $2,866,270 $31,407 $10,184,408 $359,082 
TP8 0.02 AEP Floodplain 4 $1,040,017 $384,378 $4,406 $1,428,801 $50,377 
TP9A 0.02 AEP Floodplain 1 $281,467 $105,323 $1,196 $387,987 $13,680 
Total   42 $15,549,744 $6,026,682 $66,743 $21,643,169 $763,096 


 


The reaches and aggregations that made up the NED plan are listed in Table 52 along with the 
average annual benefits and costs for each reach.  
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Table 52. NED Plan Average Annual Costs and Benefit Summary (In $1,000) 
NED Plan 


Reach Aggregation Total EAD 
Without 


With 
EAD 


Average 
Annual 
Benefits 


Average 
Annual 
Costs 


BCR Net 
Benefits 


STC1B 0.01 AEP Floodplain 15 $1,016.37 $228.08 $788.29 $246.67 3.20 $541.62 
TP10A 10% AEP Floodplain 2 $155.03 $60.47 $94.56 $27.57 3.43 $66.99 
TP10C 10% AEP Floodplain 2 $212.71 $69.40 $143.31 $49.64 2.89 $93.67 
TP10D 0.01 AEP Floodplain 1 $104.09 $70.18 $33.91 $16.07 2.11 $17.84 
TP3F 0.04 AEP Floodplain 17 $2,398.92 $1,678.63 $720.29 $359.08 2.01 $361.21 
TP8 0.02 AEP Floodplain 4 $180.52 $126.44 $54.08 $50.38 1.07 $3.70 
TP9A 0.02 AEP Floodplain 1 $66.44 $44.71 $21.73 $13.68 1.59 $8.05 
Total  42 $4,134.08 $2,277.91 $1,856.17 $763.10 2.43 $1,093.07 


 


Following the identification of the reaches and structures that would comprise the NED plan, an 
analysis of relocations by reach was performed to ensure that all measures were considered in the 
analysis. The analysis assumed a $40,000 relocation assistance package per structure, as well as 
utilizing the total costs including land value for the acquisition of the property as estimated by 
the real estate assessment. Finally, a contingency of 43% was added to account for uncertainties 
in these cost estimates. This analysis revealed only one reach which showed a positive net 
benefit, but the overall net benefits were significantly less. From this analysis, it was determined 
that buyouts and relocations were not economically justified in this study. Table 53 below gives 
a complete overview of the analysis.  
Table 53. NED Plan Relocation and Buy-Out Analysis Net Benefits by Reach 


Reach Aggregation 
Number 


of 
Structures 


Total 
Relocation 


Cost 


Average 
Annual 
Costs 


Average 
Annual 
Benefits 
(100 yr 


Nonstruc) 


Net 
Benefits BCR 


STC1B 0.01 AEP Floodplain 15 $28,859 $1,018  $509 -$508 0.50 
TP10A 10% AEP Floodplain 2 $2,221 $79  $125 $47 1.59 
TP10C 10% AEP Floodplain 2 $1,393 $49  $171 $122 3.48 
TP10D 0.01 AEP Floodplain 1 $1,191 $42  $35 -$7 0.83 
TP3F 0.04 AEP Floodplain 17 $54,307 $1,921  $939 -$982 0.49 
TP8 0.02 AEP Floodplain 4 $3,237 $114  $69 -$45 0.60 
TP9A 0.02 AEP Floodplain 1 $850 $30  $15 -$15 0.51 
Total  42 $92,058 $3,253  $1,864 -$1,389 0.57 


 


8.10. Alternative 3B: Comprehensive Benefits Plan 
Per the 5 January 2021 SACW POLICY DIRECTIVE – Comprehensive Documentation of 
Benefits in Decision Document, all USACE planning study project delivery teams (PDTs) must 
evaluate and provide a complete accounting, consideration, and documentation of the total 
benefits of alternative plans across all benefit categories.  Total benefits involve a summation of 
monetized and/or quantified benefits, along with a complete accounting of qualitative benefits, 
for project alternatives across national and regional economic, environmental, and social benefit 
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categories. Therefore, the PDT formulated a comprehensive benefits plan which reasonably 
maximized benefits across all categories.  
As a result of that analysis, 13 damage reaches with all structures in the 0.01 AEP floodplain 
were included. The 13 damage reaches total includes all 7 reaches in the NED plan at the 0.01 
AEP aggregation as well as 6 additional reaches in the surrounding areas of the NED reaches. 
The 6 additional reaches were determined to have environmental justice and social vulnerability 
concerns that would warrant inclusion in a comprehensive benefit analysis and is discussed in 
detail below Section 9 in comparison to the NED Plan. All reaches used the 0.01 AEP floodplain 
aggregation to minimize the impacts on community cohesion. 
The formulated comprehensive benefits plan includes a total of 157 structures. Of these. 96 are 
recommended for dry floodproofing, 35 for elevation alone, 18 for elevation and flood vents, and 
8 with only flood vents as presented in Table 54.  
Table 54. Comprehensive Benefit Measures by Reach 


Reach Aggregation Elevate Elevate Flood Vent Flood Vent Dry Floodproof Total 
STC1B 0.01 AEP Floodplain 1 0 0 14 15 
STC1C 0.01 AEP Floodplain 1 7 4 7 19 
STC1F 0.01 AEP Floodplain 0 0 0 1 1 
TP10A 0.01 AEP Floodplain 0 1 1 2 4 
TP10B 0.01 AEP Floodplain 1 0 0 1 2 
TP10C 0.01 AEP Floodplain 0 3 1 1 5 
TP10D 0.01 AEP Floodplain 0 0 0 1 1 
TP3C 0.01 AEP Floodplain 22 0 0 0 22 
TP3F 0.01 AEP Floodplain 10 5 0 54 69 
TP8 0.01 AEP Floodplain 0 1 0 9 10 
TP9A 0.01 AEP Floodplain 0 0 2 2 4 
TP9C 0.01 AEP Floodplain 0 0 0 1 1 
TP9D 0.01 AEP Floodplain 0 1 0 3 4 
Total Comp Benefits 35 18 8 96 157 


 


The total construction costs of the identified 157 structures are estimated at just under $48 
million. Construction costs includes first building costs, PED, Construction Management, and 
Real Estate costs. PED is estimated at 11.9% of construction costs, construction management is 
estimated at 6.3% of construction costs, and real estate is estimated at $5,000 per residential 
structure and $15,000 per nonresidential structure. A contingency of 43% is added to 
construction, PED, and construction management. The interest during construction is estimated 
on the total of the costs plus contingencies and is over a 3-month construction period. The total 
investment cost is estimated at just over $66 million. Average annual costs are calculated by 
using the FY23 rate of 2.5% with a period of 50 years. The average annual costs are estimated at 
about $2.3 million. With benefits just under $2.6 million, the net benefits are estimated at just 
above $250,000. This is a benefit cost ratio of 1.11. Table 55 through Table 57 illustrate the costs 
and benefits in each of reaches for the comprehensive benefits plan.  
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Table 55. Comprehensive Benefits Plan  
Alternative 3B: Comprehensive Benefits Plan 


Reach Aggregation Total Construction 
Costs Contingencies IDC Total Cost 


Average 
Annual 
Costs 


STC1B 0.01 AEP Floodplain 15 $5,042,043 $1,932,468 $21,574 $6,996,086 $246,668 
STC1C 0.01 AEP Floodplain 19 $5,314,987 $1,987,005 $22,587 $7,324,580 $258,250 
STC1F 0.01 AEP Floodplain 1 $497,260 $198,114 $2,151 $697,525 $24,593 
TP10A 0.01 AEP Floodplain 4 $1,249,707 $474,545 $5,334 $1,729,585 $60,982 
TP10B 0.01 AEP Floodplain 2 $518,910 $191,717 $2,198 $712,825 $25,133 
TP10C 0.01 AEP Floodplain 5 $1,619,781 $617,969 $6,922 $2,244,673 $79,143 
TP10D 0.01 AEP Floodplain 1 $328,774 $125,666 $1,406 $455,846 $16,072 
TP3C 0.01 AEP Floodplain 22 $6,944,696 $2,640,658 $29,651 $9,615,004 $339,006 
TP3F 0.01 AEP Floodplain 69 $21,469,807 $8,148,212 $91,618 $29,709,637 $1,047,504 
TP8 0.01 AEP Floodplain 10 $2,215,218 $795,470 $9,313 $3,020,001 $106,479 
TP9A 0.01 AEP Floodplain 4 $895,300 $322,150 $3,766 $1,221,216 $43,058 
TP9C 0.01 AEP Floodplain 1 $144,598 $46,470 $591 $191,659 $6,758 
TP9D 0.01 AEP Floodplain 4 $1,703,240 $669,564 $7,340 $2,380,144 $83,919 
Total   157 $47,944,321 $18,150,008 $204,452 $66,298,781 $2,337,566 


 
Table 56. Comprehensive Benefits Plan Average Annual Costs and Benefits (In $1,000) 


Alternative 3B: Comprehensive Benefits Plan 


Reach Aggregation Total EAD 
Without 


With 
EAD 


Average 
Annual 
Benefits 


Average 
Annual 
Costs 


BCR Net Benefits 


STC1B 0.01 AEP Floodplain 15 $1,016.37 $228.08 $788.29 $246.67 3.20 $541.62 
STC1C 0.01 AEP Floodplain 19 $393.14 $156.13 $237.01 $258.25 0.92 -$21.24 
STC1F 0.01 AEP Floodplain 1 $24.50 $9.36 $15.14 $24.59 0.62 -$9.45 
TP10A 0.01 AEP Floodplain 4 $155.03 $49.56 $105.47 $60.98 1.73 $44.49 
TP10B 0.01 AEP Floodplain 2 $183.72 $174.56 $9.16 $25.13 0.36 -$15.97 
TP10C 0.01 AEP Floodplain 5 $212.71 $64.72 $147.99 $79.14 1.87 $68.85 
TP10D 0.01 AEP Floodplain 1 $104.09 $70.18 $33.91 $16.07 2.11 $17.84 
TP3C 0.01 AEP Floodplain 22 $66.83 $59.40 $7.43 $339.01 0.02 -$331.58 
TP3F 0.01 AEP Floodplain 69 $2,398.92 $1,307.48 $1,091.44 $1,047.50 1.04 $43.94 
TP8 0.01 AEP Floodplain 10 $180.52 $109.00 $71.52 $106.48 0.67 -$34.96 


TP9A 0.01 AEP Floodplain 4 $66.44 $28.78 $37.66 $43.06 0.87 -$5.40 
TP9C 0.01 AEP Floodplain 1 $11.19 $10.65 $0.54 $6.76 0.08 -$6.22 
TP9D 0.01 AEP Floodplain 4 $130.46 $84.47 $45.99 $83.92 0.55 -$37.93 
Total  157 $4,943.92 $2,352.37 $2,591.55 $2,337.57 1.11 $253.98 
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Table 57. Alternative 3B Comprehensive Benefit BCR 


Comprehensive Benefits Costs Contract Cost 
($) 


Contingency 
(%) 


Contingency 
($) Total Cost 


Construction Cost $35,710,086 43% $15,355,337 $51,065,423 
Planning, Engineering, and Design $4,249,500 43% $1,827,285 $6,076,785 


Construction Management $2,249,735 43% $967,386 $3,217,122 
Real Estate $5,735,000 0% $0 $5,735,000 


Total $47,944,321  $18,150,008 $66,094,329 
Interest During Construction (3 Months)    $204,452 


Total Investment Cost    $66,298,781      
Average Annual Costs    $2,337,566 


Average Annual Benefits    $2,591,550 
Net Benefits    $253,984 


BCR    1.11 
 


Following the identification of the reaches and structures that would comprise the comprehensive 
benefits plan, an analysis of relocations by reach was performed to ensure that all measures were 
considered in the analysis. The analysis assumed a $40,000 relocation assistance package per 
structure, as well as utilizing the total costs including land value for the acquisition of the 
property as estimated by the real estate assessment. Finally, a contingency of 43% was added to 
account for uncertainties in these cost estimates. This analysis revealed only one reach which 
showed a positive net benefit, but those benefits were less than the net benefits of the previously 
identified measures. From this analysis, it was determined that buyouts and relocations were not 
economically justified in this study. Table 58 below gives a complete overview of the analysis.   
Table 58. Relocation and Buy-Out Analysis Net Benefits by Reach 


Reach Number of 
Structures 


Total 
Relocation 


Cost 


Average 
Annual 
Costs 


Average Annual 
Benefits 


(100 yr Nonstruc) 


Net 
Benefits BCR 


STC1B 15 $28,858,972 $1,017.51  $788.29 -$229.22 0.77 
STC1C 19 $23,718,835 $836.28  $237.01 -$599.27 0.28 
STC1F 1 $5,551,011 $195.72  $15.14 -$180.58 0.08 
TP10A 4 $3,465,148 $122.17  $105.47 -$16.70 0.86 
TP10B 2 $715,149 $25.21  $9.16 -$16.05 0.36 
TP10C 5 $3,639,816 $128.33  $147.99 $19.66 1.15 
TP10D 1 $1,191,478 $42.01  $33.91 -$8.10 0.81 
TP3C 22 $6,844,784 $241.33  $7.43 -$233.90 0.03 
TP3F 69 $137,910,980 $4,862.47  $1,091.44 -$3,771.03 0.22 
TP8 10 $6,289,620 $221.76  $71.52 -$150.24 0.32 
TP9A 4 $4,267,226 $150.45  $37.66 -$112.79 0.25 
TP9C 1 $151,632 $5.35  $0.54 -$4.81 0.10 
TP9D 4 $15,497,514 $546.41  $45.99 -$500.42 0.08 
Total 157 $238,102,164 $8,395 $2,592 -$5,803 0.31 
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Figure 31. Structures in Rocky Mount Area in Alternative 3A NED Plan and 3B Comp Benefits Plan 


 
Figure 32. Structures in Greenville Area in Alternative 3A NED Plan and 3B Comp Benefits Plan 
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9. COMPREHENSIVE BENEFITS PLAN DEVELOPMENT 
As previously described in Section 5.6, natural disasters such as flooding have significant impacts on vulnerable populations and 
impact the vitality of the community. The study area as a whole endured numerous natural disasters which include flooding from 
hurricanes and rain fall events which hampers the community’s resiliency. Implementing a more comprehensive plan compared to the 
existing conditions and NED Plan would greatly impact community cohesion, allowing a community to recover more effectively 
individually and economically based on the damage reduction of from an event.  


9.1.  Selection Criteria 
9.1.1. Repetitive Flooding  


It is widely recognized that natural disasters effect the livelihoods of people living in the impacted community, but being exposed to 
numerous inundation events hamper the community as a whole to recover. As previously stated, the Tar Pamlico study area has 
witnessed numerous floods. Specifically, the communities around Rock Mount and Greenville have been impacted by high water 
events numerous times in the past ten years hindering the economic viability of the community and creates an ongoing cycle of 
recovery. Several events are listed below in Table 59. In addition, Figure 33 through Figure 43 illustrated numerous flood events 
occurring in Rocky Mount and Greenville directly impacted by Alternative 3B. 
Table 59. Flood History 
Hurricane Rain Event 
Bertha (1996) Rocky Mount Area (April 25, 2017) 
Fran (1996) Rocky Mount Area (June 16,2020) 
Bonnie (1998) Rocky Mount Area (July 14, 2023) 
Dennis (1999) Greenville Area (June 2019) 
Floyd (1999),  
Isabel (2003)  
Irene (2011)  
Matthew (2016)  
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Figure 33. Rocky Mount 1999 Hurricane Floyd  
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Figure 34. Rocky Mount 2016 Hurricane Matthew 
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Figure 35. Rocky Mount 2016 Hurricane Matthew 
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Figure 36. Rocky Mount Flooding April 2017 
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Figure 37. Rocky Mount Flooding June 2020 
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Figure 38. Rocky Mount Flooding June 2020 
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Figure 39. Rocky Mount Flooding June 2020 
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Figure 40. Rocky Mount Flooding June 2020 
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Figure 41. Rocky Mount Flooding July 2023 
 







Appendix B Economic Analysis   Tar Pamlico 


108 
 


 
Figure 42. Greenville Airport Flooding 2016 Hurricane Matthew 
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Figure 43. Greenville Flooding 2016 Hurricane Matthew 
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Figure 44. Greenville Flooding June 2019 
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9.1.2. Disadvantaged Populations 
The repetitive flooding illustrated above impacts a number of disadvantaged peoples. Generally, vulnerable low-income populations 
are more exposed to devastating costs of flooding whether it be from not having adequate flood insurance or lack of available 
resources. Losses by income and ethnic groups partly depend on whether flood management programs have reached the vulnerable 
population. The Comprehensive Benefits Policy Directive allows for social benefit categories to be considered when formulating a 
tentatively selected plan. Below are two of the tools available for use in USACE studies and were utilized to identify disadvantaged 
populations in the Tar Pamlico watershed which were used to formulate Alternative 3B the comprehensive benefits plan. 


9.1.3. CEQ Tool 
In January of 2021, President Biden issued Executive Order 14008 directing the Council on Environmental Quality (CEQ) to develop 
a new tool that characterizes environmental justice considerations. This tool—the Climate and Economic Justice Screening Tool 
(CEJST) —provides indicators of burdens in eight categories: climate change, energy, health, housing, legacy pollution, 
transportation, water and wastewater, and workforce development. A community is highlighted as disadvantaged on the CEJST map if 
it is in a census tract that is (1) at or above the threshold for one or more environmental, climate, or other burdens, and (2) at or above 
the threshold for an associated socioeconomic burden.  These categories and thresholds are laid out in Table 60. 
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Table 60. CEQ Tool Categories and Threshold Criteria 
Categories 


  
Climate 
Change  Energy Health Housing 


Legacy 
Pollution Transportation 


Water and 
Wastewater 


Workforce 
Development 


T
ot


al
 T


hr
es


ho
ld


 C
ri


te
ri


a 
 


Expected 
agriculture 


loss rate 


Energy 
Costs Asthma Housing 


Cost 
Abandoned 
mine land 


Diesel 
particulate 


matter exposure 


Underground 
storage tanks 
and releases 


Linguistic isolation 


Expected 
building 
loss rate 


PM 2.5 
in the 


Air (Air 
Quality) 


Diabetes 
Lack of 
Green 
Space 


Formerly 
Used 


Defense 
Sites 


Transportation 
barriers 


Wastewater 
discharge 


Low median 
income 


Expected 
population 
loss rate 


And 
Low 


Income 


Heart 
Disease  


Lack of 
Indoor 


Plumbing  


Proximity to 
hazardous 


waste 
facilities 


Traffic 
proximity and 


volume 


And Low 
Income  Poverty 


Projected 
flood risk   Low Life 


Expectancy  
Lead 
Paint 


Proximity to 
Risk 


Management 
Plan 


facilities 


And Low 
Income    Unemployment 


Projected 
wildfire 


risk 
  And Low 


Income  


And 
Low 


Income  


Proximity to 
Superfund 


sites 
    


Less Than 
Highschool 
Education 


And Low 
Income        And Low 


Income        


 
 
The tool uses this information to identify communities that are experiencing these burdens and are thus disadvantaged because they 
are overburdened and underserved. There are numerous tracts within the study area that are considered disadvantaged by one or more 
of the burden categories as shown in Figure 45. This information along with the data for EJ screen was used to formulate Alternative 
3B the comprehensive benefits plan by bringing in reaches within the vicinity of reaches included in the NED plan.  
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Figure 45. CEQ Tool Categories Exceeded Tar Pamlico Study Area 


Table 61 illustrates if a reach within the comprehensive benefits plan exceeds any of the categories in the CEQ tool and which category 
it is. In addition, Figure 46 through Figure 47Figure 48 illustrate the reaches added onto the Comprehensive benefits plan in proximity 
to the reaches in the NED plan.  
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Table 61. CEQ Study Area Alternatives Categories Exceeded  


Reach 
Climate 


Threshold 
Exceeded 


Energy 
Threshold 
Exceeded 


Traffic 
Threshold 
Exceeded 


Housing 
Threshold 
Exceeded 


Pollution 
Threshold 
Exceeded 


Water 
Threshold 
Exceeded 


Health 
Threshold 
Exceeded 


Workforce 
Threshold 
Exceeded 


Identified As 
Disadvantaged 


Total 
Categories 
Exceeded 


Rocky Mount 
TP9A X X 


   
X X X X 5 


TP9C X X 
    


X 
 


X 3 
TP9D* 


       
X X 1 


TP10A X 
  


X 
    


X 2 
TP10B X 


  
X 


    
X 2 


TP10C* X X 
   


X X X X 5 
TP10D* 


         
0 


STC1B* 
         


0 
STC1C 


         
0 


STC1F 
         


0 
TP8* X        X 1 
Greenville 
TP3C X X X 


   
X X X 5 


TP3F* X X 
    


X X X 4 
Note: X represents if a category was exceeded for the specific reach. *Reach is in NED plan 
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Figure 46. CEQ Tool Categories Exceeded Alternatives West of Rocky Mount 
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Figure 47. CEQ Tool Categories Exceeded Alternatives East of Rocky Mount 
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Figure 48. CEQ Tool Categories Exceeded Alternatives Greenville 
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9.1.4. EJ Screen Tool 
The Environmental Justice Screen (EJ Screen) tool, developed by the US Environmental Protection Agency, is another mapping and 
screening tool that provides a nationally consistent dataset and approach for combining environmental and demographic 
socioeconomic indicators using Census Tracts into indices that provide an assessment of environmental justice. One of these indices is 
the Demographic Index, which is based on the average of the percentage of people with low-income (i.e., less than or equal to twice 
the federal ‘poverty level’) and people of color (i.e., racial status other than white alone and/or ethnicity as Hispanic or Latino). The 
higher the Demographic Index score, the greater the combined proportion of people of color and people with low income—a group 
that is historically underserved. Figure 49 illustrates the Demographic Index percentile compared to the nation. This was used in 
combination with the CEQ tool to determine disadvantaged reaches in proximity to reaches in the NED plan for incorporation into the 
comprehensive benefits plan or Alternative 3B as shown in Figure 49 through Figure 53. 
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Figure 49. EJ Screen Demographic Index Tar Pam Watershed 
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Figure 50. EJ Screen Demographic Index with Alternatives in Rocky Mount Area 
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Figure 51. EJ Screen Demographic Index with Alternatives in Rocky Mount Area Zoomed In 
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Figure 52. EJ Screen Demographic Index with Alternatives in Rocky Mount Area Zoomed In 


 
Figure 53. EJ Screen Demographic Index with Alternatives in Greenville 
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In addition, socioeconomic information by Census Tract is included in the dataset with the percentiles based on the national average 
using the most up to date US Census American Community Survey Data (2017-2022). Table 62 provides the percentages of each 
category while Table 63 provides the percentile for each Census Tract compared to the nation. After discussions with the PDT, it was 
determined that if a tract was above the 75th percentile, then it was considered a vulnerable or disadvantaged population.  As 
illustrated in Table 62, there are significant numbers of minority, low income, and dependent populations in specific reaches along 
with five reached with an unemployment rate in double digits. The percentages demonstrate the presence of vulnerable population in 
the study area but seeing the percentiles in comparison to the nation in Table 63 exemplifies this.  
Table 62. EJ Screen Percentages 


Reach Population Census FIPS 
code 


Demographic 
Index 


People 
of 


Color 


Low 
Income 


Unemployment 
Rate 


Less Than 
Highschool 
Education 


Under 
Age 5 


Over Age 
64 


Rocky Mount          
TP9A* 4,096 37065020400 72.4% 96.1% 48.8% 6.8% 11.5% 8.5% 19.9% 
TP9C 2,202 37065020600 63.1% 72.2% 54.1% 10.9% 8.6% 5.7% 21.0% 
TP9D 3,582 37127010400 61.0% 78.4% 43.5% 8.8% 16.2% 2.9% 12.8% 
TP10A* 3,215 37127010301 63.2% 75.2% 51.3% 10.5% 13.3% 3.2% 17.1% 
TP10B 2,568 37127010302 38.2% 43.3% 33.1% 3.7% 11.8% 1.5% 24.9% 
TP10C* 3,582 37127010400 61.0% 78.4% 43.5% 8.8% 16.2% 2.9% 12.8% 
TP10D* 4,827 37127010506 42.5% 65.7% 19.2% 15.9% 4.5% 6.4% 15.6% 
STC1B* 3,217 37127010505 47.8% 73.7% 21.9% 8.2% 5.2% 1.7% 20.6% 
STC1C 4,827 37127010506 42.5% 65.7% 19.2% 15.9% 4.5% 6.4% 15.6% 
STC1F 5,462 37127011103 46.8% 61.2% 32.5% 8.1% 3.1% 5.6% 15.6% 
TP8* 3,891 37065021100 56.9% 67.7% 46.1% 8.5% 17.9% 5.5% 16.1% 
Greenville            
TP3C 2,929 37147000800 71.5% 84.1% 59.0% 12.0% 23.6% 3.8% 16.7% 
TP3F* 4,014 37147002003 77.5% 84.1% 70.9% 3.7% 26.6% 11.6% 14.1% 


* Reach is in NED Plan 
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Table 63. EJ Screen Percentiles in Comparison National Data 


Reach Population Census FIPS 
code  


Demographic 
Index 


Percentile 


People of 
Color 


Percentile 


Low 
Income 


Percentile 


Unemployment 
Rate Percentile 


Less than 
Highschool 
Education 
Percentile 


Under 
Age 5 


Percentile 


Over Age 64 
Percentile 


Rocky Mount 
TP9A* 4,096 37065020400  92% 94% 82% 69% 61% 84% 70% 
TP9C 2,202 37065020600  86% 79% 87% 88% 49% 54% 75% 
TP9D 3,582 37127010400  84% 83% 76% 81% 75% 16% 33% 
TP10A* 3,215 37127010301  86% 81% 85% 87% 67% 19% 57% 
TP10B 2,568 37127010302  62% 60% 59% 37% 62% 6% 87% 
TP10C* 3,582 37127010400  84% 83% 76% 81% 75% 16% 33% 
TP10D* 4,827 37127010506  67% 76% 31% 95% 25% 64% 49% 
STC1B* 3,217 37127010505  72% 80% 37% 78% 30% 7% 74% 
STC1C 4,827 37127010506  67% 76% 31% 95% 25% 64% 49% 
STC1F 5,462 37127011103  71% 73% 58% 77% 17% 53% 48% 
TP8* 3,891 37065021100  81% 77% 79% 79% 79% 51% 51% 
Greenville 
TP3C 2,929 37147000800  92% 86% 91% 90% 88% 27% 55% 
TP3F* 4,014 37147002003  95% 86% 96% 37% 91% 96% 40% 


* Reach is in NED Plan 
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9.1.5. Summary of Comprehensive Benefit Plan Development 
Although the Alternative 3A, the NED plan, does provide assistance to 39 commercial structures 
and 3 residential structures in communities identified as disadvantaged in some aspect, there are 
still structures in those reaches where vulnerable peoples live and work. With the repetitive 
flooding disrupting the daily life of these individuals and the stress put on the community, 
Alternative 3B, the comprehensive benefits plan, better addresses the problems the community. 
These areas have faced several floods in the past decade, and the comprehensive benefits plan 
allows for less disruption in the daily life for people in these vulnerable and disadvantaged areas 
by elevating 61 homes out of the floodplain and floodproofing 96 commercial businesses where 
the members of the community work and shop. Table 64 below summarizes if the reach in the 
plan has a BCR over 1 and the findings in the CEQ and EJ screen tools.  
Table 64. EJ Screen and CEQ Tool Summary for Alternative 3B Comprehensive Benefits Plan 


Reach BCR Over 1 in 
Comp Benefits Plan EJ Screen CEQ Tool 


Rocky Mount       
TP9A*  X- Demographic Index X 
TP9C  X- Demographic Index X 
TP9D  X- Demographic Index X 
TP10A* X X- Demographic Index X 
TP10B  X- Over 64 X 
TP10C* X X- Demographic Index X 
TP10D*  X- Unemployment  


STC1B* X X- Minority  


STC1C  X- Unemployment  


STC1F  X- Unemployment  


TP8*  X- Demographic Index X 
Greenville     


TP3C  X- Demographic Index X 
TP3F* X X- Demographic Index X 
Note: X represents if a category was exceeded for the specific reach. * If in NED Plan 
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9.2. Life Safety NED Plan 
The NED Plan was identified as the aggregation that reasonably maximized net benefits that 
accrued to the NED account. NED was measured by the decreased expected annual damages 
from the without-project to the with-project condition. This analysis looks at the changes in 
depths of the structures that were identified for elevation in this aggregation.  


9.2.1. Flood Depth 
A total of 42 structures across 7 damage reaches have been identified for nonstructural measures 
in the NED plan. A total of 3 structures are recommended to be elevated and will see a decrease 
in depths at the structure level as illustrated in Table 65. 
Table 65. Recommended Nonstructural Measure Breakdown by Reach 


Reach Aggregation Elevate Elevate Flood Vent Dry Floodproof Total 
STC1B 0.01 AEP Floodplain 1 0 14 15 
TP10A 10% AEP Floodplain 0 0 2 2 
TP10C 10% AEP Floodplain 0 1 1 2 
TP10D 0.01 AEP Floodplain 0 0 1 1 
TP3F 0.04 AEP Floodplain 1 0 16 17 
TP8 0.02 AEP Floodplain 0 0 4 4 
TP9A 0.02 AEP Floodplain 0 0 1 1 
Total 2 1 39 42 


 


Structures are recommended to be elevated to 2 feet above the 0.01 AEP flood stage. The 
average elevation across these structures is 1.84 feet which would translate to 1.84 less depth at 
the first floor on average. The implication is that these structures see a decrease in overall life 
loss risk because water is not expected to reach the living area of these structures as illustrate in 
Table 66.  
Table 66. Depth Change by Structure 


Structure Occ 
Type 


SID 
Reach 


Elevation 
(ft) 


FWOP 
Depth 
at 0.04 
AEP 


NED 
Depth 
at 0.04 
AEP 


FWOP 
Depth 
at 0.01 
AEP 


NED 
Depth 
at 0.01 
AEP 


FWOP 
Depth 


at 0.002 
AEP 


NED 
Depth 


at 0.002 
AEP 


5367 R06 STC1B 2.72 -0.16 -2.89 0.72 -2.00 1.76 -0.97 
5236 R04 TP10C 1.61 -1.73 -3.34 -0.39 -2.00 1.09 -0.52 
2049 R07 TP3C 1.19 -9.17 -10.36 -0.81 -2.00 2.73 1.54 


 


9.2.2. Risk Perception 
While the proposed nonstructural measure for nonresidential structures does not change depth of 
water in the structure, it does provide an additional level of awareness to the employees at these 
structures. Dry floodproofing requires the closure of openings such as doors and windows. These 
additional requirements will lead to training and awareness of how to act in a flooding situation. 
As previously stated, the state has an extensive notification system to inform residents of flood 
risk in real time using gage data (https://fiman.nc.gov/#/ ) and there are numerous resources 
provided by the local and county governments outlining the flood risk for prone areas, but the 



https://fiman.nc.gov/#/
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nonstructural measures heavily rely on implementation of the temporary measures on a structure 
such as blocking off openings. 
Similarly, houses that have been floodproofed increases the awareness of the risk to not only the 
residents in that home, but throughout the community. Because nonstructural plans are 
formulated at the community level for structures experiencing similar flood risks, the awareness 
throughout the community is high even if individuals opt out of participating.  


9.3. Life Safety Comprehensive Benefits Plan 
The comprehensive benefits aggregation reasonably maximized the net benefits across all benefit 
categories. 


9.3.1. Flood Depth 
A total of 157 structures across 13 damage reaches have been identified for nonstructural 
measures as illustrated in Table 67. A total of 53 structures are recommended to be elevated and 
will see a decrease in depths at the structure level. All reaches were aggregated to the 0.01 AEP 
floodplain.  
Table 67. Recommended Nonstructural Measure Breakdown by Reach 


Reach Elevate 
Elevate Flood 


Vent 
Flood 
Vent 


Dry 
Floodproof Total 


STC1B 1 0 0 14 15 
STC1C 1 7 4 7 19 
STC1F 0 0 0 1 1 
TP10A 0 1 1 2 4 
TP10B 1 0 0 1 2 
TP10C 0 3 1 1 5 
TP10D 0 0 0 1 1 
TP3C 22 0 0 0 22 
TP3F 10 5 0 54 69 
TP8 0 1 0 9 10 
TP9A 0 0 2 2 4 
TP9C 0 0 0 1 1 
TP9D 0 1 0 3 4 
Total 35 18 8 96 157 


 


The average elevation across these structures is 1.86 feet. The implication is that these structures 
see a decrease in overall life loss risk because water is not expected to reach the living area of 
these structures.  
Table 68 provides the change in flood depth exposure for the identified structures at three 
different AEP events. A negative depth indicates that water is not inundating that structure at that 
depth. The change in depth from the FWOP and Comp Depth represent the elevation of the 
structure. The elevation is in addition to existing foundation height of the structure.  
A total of five structures show depth at the FWOP 0.04 AEP event. The maximum depth at this 
event is 3.28 feet but the average depth is -5.96 feet. This means that no structures fall into the 
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high hazard zone as defined in LifeSim. In the Comp Benefit 0.04 AEP event, zero structures 
remain with depths. The max depth is -2.68 feet, and the average is -7.83 feet.  
A total of twenty-three structures show depth at the FWOP 0.01 AEP event. The maximum depth 
is 4.58 feet, and the average depth is -0.14 feet. There is one structure in the high hazard zone as 
defined by LifeSim. In the Comp Benefit 0.01 AEP event, zero structures remain with depths. 
Because the 0.01 AEP event is the target stage plus 2 feet, all structures experience -2 feet of 
depth during this event. No structures remain in the high hazard zone. 
A total of fifty-one structures show depth at the FWOP 0.0.02 AEP event. The maximum depth 
is 6.44 feet with an average depth of 2.68 feet. A total of seven structures have depth greater than 
4 feet which indicates high hazard as defined in LifeSim. In the Comp benefit 0.0.02 AEP event, 
thirty-eight structures remain with depth with the maximum depth still at 1.56 feet. The average 
depth decreases to 0.82 feet. No structures remain in the high hazard zone. 
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Table 68. Depth Change by Structure 


Structure Occ 
Type 


SID 
Reach 


Elevation 
(ft) 


FWOP 
Depth at 


0.04 
AEP 


Comp 
Depth at 


0.04 
AEP 


FWOP 
Depth at 


0.01 
AEP 


Comp 
Depth at 


0.01 
AEP 


FWOP 
Depth at 


0.002 
AEP 


Comp 
Depth at 


0.002 
AEP 


1232 R07 TP10B 4.05 0.33 -3.73 2.05 -2.00 4.04 -0.01 
1412 R07 TP3C 1.18 -9.02 -10.20 -0.82 -2.00 2.73 1.55 
1440 R04 TP3F 2.52 -9.00 -11.52 0.52 -2.00 3.73 1.21 
1497 R07 TP3C 1.21 -8.72 -9.92 -0.79 -2.00 2.76 1.56 
1505 R04 TP3F 2.30 -7.26 -9.55 0.30 -2.00 3.54 1.24 
1519 R07 TP3C 1.02 -9.32 -10.35 -0.98 -2.00 2.58 1.56 
1585 R04 TP3F 1.26 -9.00 -10.27 -0.74 -2.00 2.49 1.23 
1588 R04 TP3F 2.88 -8.00 -10.87 0.88 -2.00 4.11 1.23 
1597 R04 TP3F 5.20 0.40 -4.80 3.20 -2.00 6.44 1.24 
1606 R07 TP3F 0.80 -10.93 -11.73 -1.20 -2.00 2.03 1.24 
1757 R04 TP3F 1.01 -8.00 -9.01 -0.99 -2.00 2.16 1.16 
1818 R07 TP3C 0.96 -10.53 -11.50 -1.04 -2.00 2.52 1.56 
1898 R07 TP3C 2.09 -9.00 -11.09 0.09 -2.00 3.65 1.56 
1899 R07 TP3C 3.01 -1.99 -5.00 1.01 -2.00 4.57 1.56 
1909 R07 TP3C 2.31 -9.42 -11.72 0.31 -2.00 3.86 1.56 
1910 R07 TP3C 2.64 -9.19 -11.83 0.64 -2.00 4.20 1.56 
1912 R07 TP3C 2.13 -9.70 -11.83 0.13 -2.00 3.69 1.56 
1916 R07 TP3C 0.70 -9.40 -10.10 -1.30 -2.00 2.26 1.56 
1917 R07 TP3C 1.45 -3.54 -5.00 -0.55 -2.00 3.01 1.56 
1918 R07 TP3C 2.19 -9.80 -11.99 0.19 -2.00 3.74 1.55 
1936 R04 TP3F 1.06 -8.00 -9.06 -0.94 -2.00 2.29 1.23 
1952 R07 TP3F 1.03 -9.40 -10.43 -0.97 -2.00 2.18 1.16 
2049 R07 TP3C 1.19 -9.17 -10.36 -0.81 -2.00 2.73 1.54 
2162 R07 TP3C 0.55 -9.63 -10.18 -1.45 -2.00 2.09 1.54 
2247 R07 TP3F 1.16 -9.40 -10.55 -0.84 -2.00 2.40 1.24 
2419 R07 TP3F 0.98 -9.40 -10.38 -1.02 -2.00 2.23 1.25 
2637 R04 TP3F 3.07 -1.72 -4.79 1.07 -2.00 4.31 1.24 
2671 R04 TP3F 2.04 -8.00 -10.04 0.04 -2.00 3.28 1.24 
2907 R07 TP3F 1.32 -8.43 -9.76 -0.68 -2.00 2.52 1.20 
3125 R07 TP3F 1.04 -9.40 -10.44 -0.96 -2.00 2.29 1.25 
3206 R04 TP3C 1.48 -7.66 -9.13 -0.52 -2.00 2.93 1.45 
3320 R07 TP3C 1.04 -9.31 -10.35 -0.96 -2.00 2.56 1.52 
3378 R04 TP3C 2.16 -2.81 -4.98 0.16 -2.00 3.66 1.50 
3385 R07 TP3C 0.54 -9.31 -9.85 -1.46 -2.00 2.06 1.52 
3400 R07 TP3C 0.62 -8.73 -9.35 -1.38 -2.00 2.16 1.53 
3401 R07 TP3C 0.90 -9.60 -10.50 -1.10 -2.00 2.43 1.52 
3404 R07 TP3C 0.66 -8.90 -9.56 -1.34 -2.00 2.19 1.53 
3410 R07 TP3C 0.70 -9.12 -9.82 -1.30 -2.00 2.15 1.45 
5097 R04 TP10A 3.42 -0.97 -4.40 1.42 -2.00 3.30 -0.12 
5114 R04 STC1C 3.01 -0.68 -3.69 1.01 -2.00 2.80 -0.21 
5117 R06 STC1C 2.86 -0.60 -3.46 0.86 -2.00 2.38 -0.47 
5193 R04 TP10C 0.77 -1.99 -2.77 -1.23 -2.00 -0.02 -0.80 
5211 R06 TP10C 6.58 3.28 -3.30 4.58 -2.00 6.08 -0.50 
5236 R04 TP10C 1.61 -1.73 -3.34 -0.39 -2.00 1.09 -0.52 
5265 R04 STC1C 0.52 -2.56 -3.08 -1.48 -2.00 -0.35 -0.86 
5269 R04 STC1C 0.55 -2.54 -3.08 -1.45 -2.00 -0.30 -0.85 
5306 R04 STC1C 0.88 -2.28 -3.16 -1.12 -2.00 0.11 -0.77 
5322 R06 STC1C 2.02 -1.44 -3.46 0.02 -2.00 1.55 -0.47 
5327 R04 STC1C 2.88 -0.58 -3.46 0.88 -2.00 2.41 -0.47 
5354 R06 STC1C 3.78 0.21 -3.57 1.78 -2.00 3.43 -0.35 
5367 R06 STC1B 2.72 -0.16 -2.89 0.72 -2.00 1.76 -0.97 
5375 R01 STC1C 1.72 -1.71 -3.43 -0.28 -2.00 1.23 -0.49 
5718 R06 TP9D 3.08 0.40 -2.68 1.08 -2.00 1.77 -1.31 
5902 R06 TP8 1.86 -9.40 -11.26 -0.14 -2.00 3.08 1.21 
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Table 69 below provides the summary of the structures in the comprehensive benefits plan. 
Overall, depths are significantly decreased across the range of events in the Comprehensive 
Benefits project condition.  
Table 69. Comprehensive Benefits Plan Summary 


Depth 
FWOP 


Depth at 
0.04 AEP 


Comp 
Depth at 
0.04 AEP 


FWOP 
Depth at 
0.01 AEP 


Comp 
Depth at 
0.01 AEP 


FWOP 
Depth at 


0.002 AEP 


Comp Depth 
at 0.002 


AEP 
Min -10.93 -11.99 -1.48 -2.00 -0.35 -1.31 
Max 3.28 -2.68 4.58 -2.00 6.44 1.56 
Average -5.96 -7.83 -0.14 -2.00 2.68 0.82 
Have depth 5 0 23 0 51 38 
Depth > 4ft 0 0 1 0 7 0 


 


9.3.2. Risk Perception 
While the proposed nonstructural measure for nonresidential structures does not change depth of 
water in the structure, it does provide an additional level of awareness to the employees at these 
structures. Dry floodproofing requires the closure of openings such as doors and windows. These 
additional requirements will lead to training and awareness of how to act in a flooding situation. 
It is very difficult to quantify these impacts, but it is important to acknowledge that they occur.  
10. WITH PROJECT REGIONAL ECONOMIC DEVELOPMENT  
The RED account registers changes in the distribution of regional economic activity that results 
from each alternative plan. Evaluations of regional effects are carried out using nationally 
consistent projections of income, employment, output, and population.  
To evaluate RED, the USACE Regional Economic System (RECONS) model was used.  
RECONS is a USACE-certified regional economic model designed to provide accurate and 
defensible estimates of regional economic impacts and contributions associated with USACE 
projects, programs, and infrastructure. Regional economic impacts and contributions are 
measured as economic output, jobs, income, and value added. Estimates are provided 
simultaneously for three levels of geographic impact area: local, state, and national. RECONS is 
an input/output (IO) model that uses IMPLAN data, which is comprehensive economic data 
gathered from government agencies and the private sector. Within RECONS, the Civil Works 
Spending Module was used to estimate local, state, and national impacts. For this study, the 
generic area used was Nash County, the business line selected was Flood Risk Management, and 
the work activity selected was Flood Risk Management Construction. Since RECONS is an IO 
model, construction dollars must be spent for an impact to occur. IO models assume that there is 
a relationship between the volume of output of an industry and the volume of various inputs used 
to produce that output. The impact of construction dollars on the economy more broadly is based 
on the multiplier effect, or the proportional amount of increase in final income that results from 
project spending. Therefore, only WP conditions are analyzed. In the absence of the project, it is 
likely that RED would be negatively impacted by flood events. 
The economic impacts presented below exclude IDC since this portion of project costs are not 
spent within the region.  Purchases of land are similarly excluded since this cost is considered a 
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transfer from one individual to another. Results are presented for each alternative in this section 
in FY23 price levels. 


10.1. RED Alternative 3A NED Plan 
The expenditures associated with Alternative 3A - are estimated to be $21,576,216. Of this total 
expenditure, $14,826,483 will be captured within the local impact area. The remainder of the 
expenditures will be captured within the state impact area and the nation. These direct 
expenditures generate additional economic activity, often called secondary or multiplier effects. 
The direct and secondary impacts are measured in output, jobs, labor income, and gross regional 
product (value added) as summarized in the following tables. The regional economic effects are 
shown for the local, state, and national impact areas. In summary, the Civil Works expenditures 
$21,576,216 support a total of 222.6 full-time equivalent jobs, $13,401,734 in labor income, 
$14,606,935 in the gross regional product, and $24,336,499 in economic output in the local 
impact area. More broadly, these expenditures support 370.7 full-time equivalent jobs, 
$25,879,295 in labor income, $33,977,231 in the gross regional product, and $58,619,856 in 
economic output in the nation as illustrated in Table 70. 
Table 70. RED Alternative 3A NED Plan 


Area Jobs* Labor 
Income Value Added 


Local    
Direct Impact 163.3 $10,522,730  $9,351,303  
Secondary Impact 59.2 $2,879,003  $5,255,633  
Total Impact 222.6 $13,401,734  $14,606,935  
State 


   


Direct Impact 184.3 $12,197,793  $11,194,211  
Secondary Impact 96.4 $5,848,202  $10,056,524  
Total Impact 280.8 $18,045,995  $21,250,736  
US 


   


Direct Impact 200.9 $13,764,881  $13,241,303  
Secondary Impact 169.9 $12,114,413  $20,735,927  
Total Impact 370.7 $25,879,295  $33,977,231  
* Jobs are presented in full-time equivalence (FTE) 


10.2. RED Alternative 3B Comprehensive Benefits Plan 
The expenditures associated with Alternative 3B - are estimated to be $66,093,683. Of this total 
expenditure, $45,417,459 will be captured within the local impact area. The remainder of the 
expenditures will be captured within the state impact area and the nation. These direct 
expenditures generate additional economic activity, often called secondary or multiplier effects. 
The direct and secondary impacts are measured in output, jobs, labor income, and gross regional 
product (value added) as summarized in the following tables. The regional economic effects are 
shown for the local, state, and national impact areas. In summary, the Civil Works expenditures 
$66,093,683 support a total of 681.7 full-time equivalent jobs, $41,053,072 in labor income, 
$44,744,926 in the gross regional product, and $74,549,165 in economic output in the local 
impact area. More broadly, these expenditures support 1,135.6 full-time equivalent jobs, 
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$79,275,158 in labor income, $104,081,288 in the gross regional product, and $179,568,201 in 
economic output in the nation. 
Table 71. RED Alternative 3B Comprehensive Benefits Plan  


Area Jobs* Labor Income Value Added 
Local    


Direct Impact 500.3 $32,233,920 $28,645,526 
Secondary Impact 181.5 $8,819,152 $16,099,399 
Total Impact 681.7 $41,053,072 $44,744,926 
State    


Direct Impact 564.6 $37,365,083 $34,290,844 
Secondary Impact 295.4 $17,914,597 $30,805,808 
Total Impact 860.0 $55,279,680 $65,096,652 
US    


Direct Impact 615.3 $42,165,490 $40,561,631 
Secondary Impact 520.3 $37,109,668 $63,519,657 
Total Impact 1,135.6 $79,275,158 $104,081,288 
* Jobs are presented in full-time equivalence (FTE) 


 
11. BENEFITS SUMMARY AND TENATIVILY SELECTED PLAN 


11.1. NED and Comprehensive Benefits Plan Comparison 
Table 72 below summarizes the analysis for each alternative and the ranking system used to 
select the tentatively selected plan.  
Table 72. Alternative Summary 


Consideration Alt. 1. No Action Alt. 3A. Max Net 
Economic Benefits/NED 


Alt. 3B. Comprehensive 
Benefits 


1. Account Analysis 
A. NED 
(1) Annual Net Benefits 
(2) Benefit cost ratio 
(3) Rank 


$0 
0.00 
3rd 


$1,093,000 
2.43 
1st 


$254,000 
1.11 
2nd 


B. RED 


(1) Employment 
(2) Labor Income 
(3) Rank 


0 full time equivalents 
$0 
3rd 


370 full-time equivalent 
jobs, $25,879,000 in labor 
income 
2nd 


1,135 full-time equivalent 
jobs, $79,275,000 in labor 
income.  1st  


C. OSE 


(1) Life Safety No reduction in life 
safety risk. Rank=3rd. 


Reduction in life safety 
risk for occupants of 42 
structures due to 
reduction in inundation. 
Rank=2nd. 


Reduction in life safety 
risk for occupants of 157 
structures due to 
reduction in inundation. 
Rank=1st.  


(2) Environmental Justice 
(Resilience) 


No increase in resilience 
of at-risk communities. 
Potential reduction in 


Increased resilience of 
communities that benefit. 
However, minimal benefit 


Increased resilience of 
communities that benefit, 
including 9 reaches 
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Consideration Alt. 1. No Action Alt. 3A. Max Net 
Economic Benefits/NED 


Alt. 3B. Comprehensive 
Benefits 


resilience due to climate 
change. Rank=3rd. 


to communities identified 
as socially vulnerable due 
to focus on maximizing 
economic benefits. 
Rank=2nd. 


identified as socially 
vulnerable. Benefits to a 
larger proportion of each 
community, including 
socially vulnerable 
populations, increases 
overall resilience. 
Rank=1st. 


(3) Environmental Justice 
(Cohesion) 


Loss of community 
cohesion as communities 
continue to be impacted 
and fragmented. 
Rank=3rd. 


Benefits community 
cohesion by reducing risk 
to 42 at-risk structures; 
however, most at-risk 
structures—particularly 
those in socially 
vulnerable 
communities—remain at 
risk with a potential for 
future impacts that result 
in a loss of community 
cohesion. Rank=2nd. 


Benefits community 
cohesion by reducing risk 
to 157 at-risk structures, 
with a greater focus on 
socially vulnerable 
communities. Much less 
risk remains in benefiting 
communities that could 
degrade community 
cohesion in the future. 
Rank=1st. 


(4) Overall Rank 3rd  2nd  1st  
D. EQ 


(1) Natural Environment 


No change in the natural 
environment, including 
wetlands, aquatic 
habitat, riparian habitat, 
threatened and 
endangered species or 
critical habitat. Rank=1st. 


No significant impacts to 
the natural environment, 
including wetlands, 
aquatic habitats, riparian 
habitats, threatened and 
endangered species or 
critical habitat. Rank 2nd 
(tie). 


No significant impacts to 
the natural environment, 
including wetlands, 
aquatic habitat, riparian 
habitat, threatened and 
endangered species or 
critical habitat. Rank 2nd 
(tie). 


(2) Physical Environment 


No change in the 
physical environment, 
including climate, land 
use, cultural resources, 
air quality, water quality, 
or HTRW. Rank=1st. 


No significant impacts to 
the physical environment, 
including climate, land 
use, cultural resources, air 
quality, water quality, or 
HTRW. All impacts 
would be minor and 
temporary. Rank=2nd 
(tie). 


No significant impacts to 
the physical environment, 
including climate, land 
use, cultural resources, air 
quality, water quality, or 
HTRW. All impacts 
would be minor and 
temporary. Rank=2nd 
(tie). 


(5) Rank 1st 2nd (tie) 2nd (tie). 
2. Alternative Evaluation 
A. Criteria 


(1) Efficiency No net economic 
benefits. Rank=3rd. 


$1,093,000 in net 
benefits. Rank=1st.  


$254,000 in net economic 
benefits. Rank=2nd.  


(2) Effectiveness 
(Damage) 


No damages reduced. 
Rank=3rd.  


Reduces damages to 42 
structures. Rank=2nd.  


Reduces damages to 157 
structures. Rank=1st.  


(3) Effectiveness 
(Commercial/Industry) 


No benefits to commerce 
or industry. Rank=3rd. 


Reduces damages to 39 
commercial and industrial 
facilities. Rank=2nd. 


Reduces damages to 96 
commercial and industrial 
facilities. Rank=1st. 


(4) Effectiveness (Life 
Safety) 


No reduction in life 
safety risk. Rank=3rd. 


Reduction in life safety 
risk for occupants of 42 
structures due to 


Reduction in life safety 
risk for occupants of 157 
structures due to 
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Consideration Alt. 1. No Action Alt. 3A. Max Net 
Economic Benefits/NED 


Alt. 3B. Comprehensive 
Benefits 


reduction in inundation. 
Rank=2nd. 


reduction in inundation. 
Rank=1st.  


(5) Acceptability Meets acceptability 
criteria. Rank=1st (tie). 


Meets acceptability 
criteria. Rank=1st (tie). 


Meets acceptability 
criteria. Rank=1st (tie). 


(6) Completeness Meets completeness 
criteria. Rank=1st (tie). 


Meets completeness 
criteria. Rank=1st (tie). 


Meets completeness 
criteria. Rank=1st (tie). 


(7) Environmental Justice 
(Resilience) 


No increase in resilience 
of at-risk communities. 
Potential reduction in 
resilience due to climate 
change. Rank=3rd. 


Increased resilience of 
communities that benefit. 
However, minimal benefit 
to communities identified 
as socially vulnerable due 
to focus on maximizing 
economic benefits. 
Rank=2nd. 


Increased resilience of 
communities that benefit, 
including 9 reaches 
identified as socially 
vulnerable. Benefits to a 
larger proportion of each 
community, including 
socially vulnerable 
populations, increases 
overall resilience. 
Rank=1st. 


(8) Environmental Justice 
(Community Cohesion) 


Loss of community 
cohesion as communities 
continue to be impacted 
and fragmented. 
Rank=3rd. 


Benefits community 
cohesion by reducing risk 
to 31 at-risk structures; 
however, most at-risk 
structures—particularly 
those in socially 
vulnerable 
communities—remain at 
risk with a potential for 
future impacts that result 
in a loss of community 
cohesion. Rank=2nd. 


Benefits community 
cohesion by reducing risk 
to 157 at-risk structures, 
with a greater focus on 
socially vulnerable 
communities. Much less 
risk remains in benefiting 
communities that could 
degrade community 
cohesion in the future. 
Rank=1st. 


(9) Environmental Effects 
No effect on 
environmental resources. 
Rank=1st. 


No significant effects on 
environmental resources. 
Rank=2nd.  


No significant effects on 
environmental resources. 
Rank=2nd. 


(10) Rank 3rd 2nd 1st  
B. Contribution to Objectives 


(1) Life Safety No benefits to life and 
safety. Rank=3rd.  


Reduction in life safety 
risk for occupants of 42 
structures due to 
reduction in inundation. 
Rank=2nd. 


Reduction in life safety 
risk for occupants of 157 
structures due to 
reduction in inundation. 
Rank=1st.  


(2) Economic damages 
No reduction in 
economic damages. 
Rank=3rd. 


Expected annual benefits 
of $1,856,000, which 
equals an approximate 
45% reduction in 
expected annual damages. 
Rank=2nd. 


Expected annual benefits 
of $2,592,000, which 
equates to an approximate 
52% reduction in 
expected annual damages. 
Rank=1st. 


(2) Industry & Commerce 
No benefits to industry 
and commerce. 
Rank=3rd.  


Decrease in damages to 
39 commercial and 
industrial structures. 
Rank=2nd. 


Decrease in damages to 
96 commercial and 
industrial structures. 
Rank=1st.  


    
(4) Rank 3rd 2nd 1st 
C. Risk and Uncertainty 
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Consideration Alt. 1. No Action Alt. 3A. Max Net 
Economic Benefits/NED 


Alt. 3B. Comprehensive 
Benefits 


(1) Residual Risk 


No change in flood risk 
throughout the basin. 
Greatest residual risk. 
Rank=3rd.  


Includes 4% of structures 
within the 1% annual 
exceedance probability 
floodplain. Rank=2nd.  


Incorporates 22% of all 
structures within the 1% 
annual exceedance 
probability floodplain. 
Least residual risk due to 
climate change. Rank=1st. 


(2) Uncertainty 


Relies completely on 
nonfederal action to 
reduce flood risk. 
Rank=2nd.  


Participation rates could 
affect benefits. Rank=1st 
(tie). 


Participation rates could 
affect benefits. Rank=1st 
(tie). 


(3) Rank 3rd 2nd 1st  


 


11.2. Tentatively Selected Plan 
The PDT has determined Alternative 3B the Comprehensive Benefits plan as our TSP 
alternative. A summary of Alternative 3B is in Table 73 below and more detailed information is 
in Section 8.10. 
Table 73. TSP Plan Summary  


Alternative 3B: Comprehensive Benefits Plan 


Reach Aggregation Total EAD 
Without 


With 
EAD 


Average 
Annual 
Benefits 


Average 
Annual 
Costs 


BCR Net Benefits 


STC1B 0.01 AEP Floodplain 15 $1,016.37 $228.08 $788.29 $246.67 3.20 $541.62 
STC1C 0.01 AEP Floodplain 19 $393.14 $156.13 $237.01 $258.25 0.92 -$21.24 
STC1F 0.01 AEP Floodplain 1 $24.50 $9.36 $15.14 $24.59 0.62 -$9.45 
TP10A 0.01 AEP Floodplain 4 $155.03 $49.56 $105.47 $60.98 1.73 $44.49 
TP10B 0.01 AEP Floodplain 2 $183.72 $174.56 $9.16 $25.13 0.36 -$15.97 
TP10C 0.01 AEP Floodplain 5 $212.71 $64.72 $147.99 $79.14 1.87 $68.85 
TP10D 0.01 AEP Floodplain 1 $104.09 $70.18 $33.91 $16.07 2.11 $17.84 
TP3C 0.01 AEP Floodplain 22 $66.83 $59.40 $7.43 $339.01 0.02 -$331.58 
TP3F 0.01 AEP Floodplain 69 $2,398.92 $1,307.48 $1,091.44 $1,047.50 1.04 $43.94 
TP8 0.01 AEP Floodplain 10 $180.52 $109.00 $71.52 $106.48 0.67 -$34.96 


TP9A 0.01 AEP Floodplain 4 $66.44 $28.78 $37.66 $43.06 0.87 -$5.40 
TP9C 0.01 AEP Floodplain 1 $11.19 $10.65 $0.54 $6.76 0.08 -$6.22 
TP9D 0.01 AEP Floodplain 4 $130.46 $84.47 $45.99 $83.92 0.55 -$37.93 
Total  157 $4,943.92 $2,352.37 $2,591.55 $2,337.57 1.11 $253.98 


 


11.3. Residual Risk 
The Tar Pamlico study area is impacted by both riverine and coastal storm surge flooding. However, due 
to the scope of this project, only the riverine flooding was considered for nonstructural plan development 
in the areas not impacted by coastal storm surge to ensure the nonstructural design was adequate.  
Due to the selected plan only including nonstructural measures, there are no reductions to residual risk for 
roads, railways, vehicles, and structures not included in the final array. The life safety profile remains the 
same as well outside of the structures that are in the plan. Additionally, because nonstructural measures 
are voluntary, any structures that opt out of participation will see no benefits. The comprehensive benefits 
plan accounts for only 3.5% of total structures in the structure inventory and reduces annual damages by 
32.6%. The total amount of residual damage across the study area is estimated to remain over $6 million 
in annual damages.  
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A total of 580 structures see damage at the 1% AEP across 30 different reaches. The final array of the 
comprehensive benefits plan consists of 155 structures or about 26% of structures seeing damage across 
13 reaches. Within those reaches, the plan reduces damages by over 52%, but still has over $2.66 million 
in annual damages.  
 
Table 74 below shows the breakdown of residual damages by reach with the reaches in the 
comprehensive benefits plan in red. 
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Table 74. Residual Damages by Reach 


Reach 
Without 
Project 


EAD 


Damage 
Reduced 


Residual 
Damages 


CC $41.77 $0.00 $41.77 
FC1 $10.08 $0.00 $10.08 
FC2 $42.87 $0.00 $42.87 
GM $22.36 $0.00 $22.36 
STC1A $31.91 $0.00 $31.91 
STC1B $1,154.94 $896.39 $258.55 
STC1C $446.10 $269.58 $176.52 
STC1D $32.68 $0.00 $32.68 
STC1E $7.47 $0.00 $7.47 
STC1F $27.64 $17.21 $10.43 
STC2 $0.40 $0.00 $0.40 
SWC $190.69 $0.00 $190.69 
TP10A $176.23 $119.90 $56.33 
TP10B $208.79 $10.42 $198.37 
TP10C $241.83 $168.27 $73.56 
TP10D $118.33 $38.56 $79.77 
TP11 $1.88 $0.00 $1.88 
TP12 $74.51 $0.00 $74.51 
TP13 $0.21 $0.00 $0.21 
TP14 $171.30 $0.00 $171.30 
TP15 $0.23 $0.00 $0.23 
TP3A $32.19 $0.00 $32.19 
TP3B $5.08 $0.00 $5.08 
TP3C $74.91 $8.87 $66.04 
TP3D $421.78 $0.00 $421.78 
TP3E $0.32 $0.00 $0.32 
TP3F $2,717.52 $1,235.19 $1,482.33 
TP4 $72.74 $0.00 $72.74 
TP5 $1,852.17 $0.00 $1,852.17 
TP6 $78.91 $0.00 $78.91 
TP7 $229.26 $0.00 $229.26 
TP8 $208.10 $84.15 $123.95 
TP9A $75.55 $42.83 $32.72 
TP9B $17.24 $0.00 $17.24 
TP9C $12.70 $0.61 $12.09 
TP9D $148.25 $52.29 $95.96 
Total $8,948.94 $2,944.27 $6,004.67 
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12. TSP PARTICIPATION SENSITIVITY ANALYSIS
Participation in nonstructural measures is completely voluntary and up to the individual structure 
owner. While the BCR is calculated using a 100% participation rate, it is understood that fewer 
people will participate. To provide a complete picture to decision makers, a sensitivity analysis 
was performed based on the participation of the top 80% of structures in terms of individual 
BCR and the bottom 80% of structures in terms of BCR. The reality of participation will most 
likely fall somewhere in between.  
A total of 157 structures were identified in the comprehensive benefit aggregation. A vast 
majority of these structures (96) were identified to be dry floodproofed. For the sensitivity 
analysis, the top and bottom 80% (126 structures) were identified in terms of BCR. They were 
identified using the EADTrace output from the FDA model. The EADTrace output identifies 
EAD by structure but does not include all uncertainties.  


12.1. Top 80% 
The top 80% of structures in the comp benefit aggregation includes a total of 126 structures.  
Table 75 below provides a full breakdown of the remaining structures by reach and the measures 
applied. Fourteen fewer structures were identified for elevation, nine fewer structures were 
identified for elevation and flood venting, and eight fewer structures were identified for dry 
floodproofing.  
Table 75. Top 80% Comp Benefits Measures by Reach 


Reach Aggregation Elevate Elevate Flood Vent Flood Vent Dry Floodproof Total 
STC1B 0.01 AEP Floodplain 1 0 0 12 13 
STC1C 0.01 AEP Floodplain 0 4 4 6 14 
STC1F 0.01 AEP Floodplain 0 0 0 0 0 
TP10A 0.01 AEP Floodplain 0 0 1 2 3 
TP10B 0.01 AEP Floodplain 1 0 0 1 2 
TP10C 0.01 AEP Floodplain 0 2 1 1 4 
TP10D 0.01 AEP Floodplain 0 0 0 1 1 
TP3C 0.01 AEP Floodplain 13 0 0 0 13 
TP3F 0.01 AEP Floodplain 6 1 0 53 60 
TP8 0.01 AEP Floodplain 0 1 0 9 10 


TP9A 0.01 AEP Floodplain 0 0 2 1 3 
TP9C 0.01 AEP Floodplain 0 0 0 1 1 
TP9D 0.01 AEP Floodplain 0 1 0 1 2 
Total Comp Benefits 21 9 8 88 126 


Overall, net benefits increase by about $450,000 annually if only the top 126 structures 
participate. The average annual costs are estimated to be about $600,000 less. The BCR is 
estimated to increase to 1.41.  
Table 76. BCR of Top 80% Comp Benefit Structures 


Top 80% Comp Benefits Costs Contract Cost 
($) 


Contingency 
(%) 


Contingency 
($) Total Cost 


Construction Cost $26,438 43% $11,368 $37,807 
Planning, Engineering, and Design $3,146 43% $1,353 $4,499 
Construction Management $1,666 43% $716 $2,382 
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Real Estate $4,603  0% $0  $4,603  
Total $35,852    $13,437  $49,290  
Interest During Construction (3 Months)       $152  
Total Investment Cost       $49,442  
          
Average Annual Costs       $1,743  
Average Annual Benefits       $2,451  
Net Benefits       $708  
BCR       1.41 


 


12.1.2. Bottom 80% 
The bottom 80% of structures in the comprehensive benefits plan also include 126 structures. 
Table 77 below provides a complete overview of the structures included by reach. Most of the 
structures identified as bottom 80% were nonresidential structures identified for dry 
floodproofing. Compared to the full comprehensive benefits plan, two fewer structures are 
identified for flood venting and twenty-nine fewer structures are identified for dry floodproofing. 
This means that most of the structures that are seeing the highest benefits, are nonresidential 
structures being dry floodproofed.  
Table 77. Bottom 80% Comp Benefits Measures by Reach 


Reach Aggregation Elevate Elevate Flood Vent Flood Vent Dry Floodproof Total 
STC1B 0.01 AEP Floodplain 1 0 0 7 8 
STC1C 0.01 AEP Floodplain 1 7 3 4 15 
STC1F 0.01 AEP Floodplain 0 0 0 1 1 
TP10A 0.01 AEP Floodplain 0 1 0 0 1 
TP10B 0.01 AEP Floodplain 1 0 0 1 2 
TP10C 0.01 AEP Floodplain 0 3 1 0 4 
TP10D 0.01 AEP Floodplain 0 0 0 0 0 
TP3C 0.01 AEP Floodplain 22 0 0 0 22 
TP3F 0.01 AEP Floodplain 10 5 0 40 55 
TP8 0.01 AEP Floodplain 0 1 0 8 9 


TP9A 0.01 AEP Floodplain 0 0 2 2 4 
TP9C 0.01 AEP Floodplain 0 0 0 1 1 
TP9D 0.01 AEP Floodplain 0 1 0 3 4 
Total Comp Benefits 35 18 6 67 126 


 
Overall, the net benefits are estimated to be about -$1.21 million with a BCR of 0.36 with the bottom 
80% of structures participating. The loss of the highest BCR structures leads to a plan that is not 
economically justified as illustrated in  Table 78. 
Table 78. BCR of Bottom 80% Comp Benefit Structures 


Bottom 80% Comp Benefits Costs 
Contract 
Cost ($) 


Contingency 
(%) 


Contingency 
($) Total Cost 


Construction Cost $26,549  43% $11,416  $37,965  
Planning, Engineering, and Design $3,159  43% $1,359  $4,518  
Construction Management $1,673  43% $719  $2,392  
Real Estate $4,603  0% $0  $4,603  
Total $35,984    $13,494  $49,478  
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Interest During Construction (3 Months)       $153  
Total Investment Cost       $49,631  
          
Average Annual Costs       $1,750  
Average Annual Benefits       $629  
Net Benefits       ($1,121) 
BCR       0.36 


 


12.1.3. Conclusion 
Overall, the loss of the highest BCR structures can lead to a plan that is not economically justified. 
However, participation would be expected for structures that would see a positive net benefit as illustrated 
in Table 79. 
Table 79. Comprehensive Benefit Sensitivity Overview 


 Top 80% 100% Bottom 80% 
Net Benefits $707.84 $253.98 -$1,114.08 


BCR 1.41 1.11 0.36 
 
13. OPTIMIZATION OF NED AND SELECTED PLAN 
After selection of the tentatively selected plan and following reviews, multiple changes were 
made to the NED and selected Comprehensive Benefits Alternatives. Below highlights the 
changes made to the modeling to address comments from the multiple reviews, followed by the 
finalized results for the FDA, Life Safety, OSE, and RED benefits categories.    


13.1. Refinements of the NED Modeling 
Changes to the NED modeling include updating the study year and structure value, removing 
two structures that have been flood proofed previously, calculating emergency and cleanup costs, 
and including new costs estimates.  


13.1.1. Updated Interest, Study Year, and Structure Value Year 
Values listed in the initial analysis were based on fiscal year (FY) 2022 price levels with benefits 
and costs being computed using the FY 2023 federal discount rate of 2.5 percent. In addition, the 
base study year was 2023. Since the initial report, the structure inventory has been indexed by 
1.137 using the building cost indexes developed from Engineering News-Record (ENR) from 
2022 to February 2024. This index was then applied to all applicable damage categories in the 
FDA benefit calculations. In addition, the base study year was updated to 2024 and the FY 2024 
interest rate of 2.75 percent was incorporated.  


13.1.2. Removing Floodproofed Utilities  
During the refinement of Alternative 3A and 3B, two structures were identified as utility 
infrastructure. After discussing the structures with the utility provider, they informed the PDT 
the utility structures already had mitigation measures in place and would not be impacted by the 
modeled inundation. These structures were modified in FDA which resulted in one structure 
being taken out of Alternative 3A or the NED plan and both structures being taken out of 
Alternative 3B or the comprehensive benefits plan in Reach TP3F.  
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13.1.3. Emergency and Cleanup Costs 
Emergency and cleanup costs were modeled and are presented below in Section 13.2.4 along 
with the methodology. Although the modeling does result in potential benefits, these benefits 
were not included in the final cost benefit calculation since there is a large amount of uncertainty 
around if these benefits will realistically occur.  


13.1.4. Costs 
Since the draft report, costs have been updated and include new E&D, S&A, and contingencies 
determined by the CSRA. Generally, the costs for the commercial structures have increased and 
the costs for residential structures has decreased. The updated costs estimated used attributes 
collected during the development and valuation of the structure inventory such as square footage, 
perimeter, and floodproofing height. Costs were developed based on the attributes, building type, 
and nonstructural measure for each structure in the comprehensive benefits plan. The updated 
costs are presented below in Section 13.2.2 and 13.2.3. 


13.1.5. Target Stage Sensitivity Analysis  
A target stage sensitivity analysis was conducted after TSP on the selected plan to determine the 
optimal flood proofing stage using costs from the TSP since the previous analysis only used BFE 
at the 0.01 AEP plus two feet. There were four different stages included in this analysis elevation 
to the BFE, BFE plus 1 foot, BFE plus 2 feet, and BFE plus 3 feet. Overall, the results for 
Alternative 3A or the NED plan indicated that the optimal elevation was between BFE plus 2 
feet and BFE plus 3 feet for all reaches in the NED plan as illustrated in Table 80. After 
consulting with vertical team, it was determined the initial target stage of BFE plus 2 feet was 
sufficient.  
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Table 80. Target Stage Sensitivity Analysis (in $1,000s) 


Reach 


BFE 
0.1 


AEP 
Net 


Benefits 


BFE+1 
0.1 


AEP 
Net 


Benefits 


BFE+2 
0.1 


AEP 
Net 


Benefits 


BFE+3 
0.1 


AEP 
Net 


Benefits 


BFE 
0.04 
AEP 
Net 


Benefits 


BFE+1 
0.04 
AEP 
Net 


Benefits 


BFE+2 
0.04 
AEP 
Net 


Benefits 


BFE+3 
0.04 
AEP 
Net 


Benefits 


BFE 
0.02 
AEP 
Net 


Benefits 


BFE+1 
0.02 
AEP 
Net 


Benefits 


BFE+2 
0.02 
AEP 
Net 


Benefits 


BFE+3 
0.02 
AEP 
Net 


Benefits 


BFE 
0.01 
AEP 
Net 


Benefits 


BFE+1 
0.01 
AEP 
Net 


Benefits 


BFE+2 
0.01 
AEP 
Net 


Benefits 


BFE+3 
0.01 


AEP Net 
Benefits 


STC1B $59.61 $93.50 $104.21 $104.21 $204.34 $470.76 $571.34 $587.87 $171.55 $476.17 $597.33 $616.17 $126.92 $459.23 $595.60 $514.39 


TP10A $73.02 $73.58 $73.58 $73.58 $46.71 $50.12 $51.51 $52.37 $46.71 $50.12 $51.51 $52.37 $45.36 $48.74 $50.14 $45.83 


TP10C $97.26 $102.59 $103.19 $103.39 $94.96 $93.12 $79.21 $80.04 $94.96 $93.12 $79.21 $80.04 $93.01 $91.12 $77.15 $27.85 


TP10D $0.00 $0.00 $0.00 $0.00 $1.13 $14.08 $19.84 $21.36 $1.13 $14.08 $19.84 $21.36 $1.13 $14.08 $19.84 $21.36 


TP3F $84.31 $84.31 $84.31 $84.31 $321.28 $402.31 $402.83 $401.92 $237.36 $348.73 $333.17 $335.80 $18.11 $142.22 $80.04 -$602.55 


TP8 $0.00 $0.00 $0.00 $0.00 -$0.54 -$0.54 -$0.54 -$0.54 -$7.96 $1.62 $5.53 $5.53 -$45.81 -$41.26 -$34.77 -$100.71 


TP9A $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 -$4.76 $1.50 $9.16 $15.72 -$21.72 -$14.84 -$4.56 -$44.59 
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13.2. Updated NED Model Results 
13.2.1. Existing 


This section presents the updated equivalent annual damages for the WOP and FWOP condition. 
To obtain equivalent annual damages, expected annual damages are interpolated between 
existing and future years and discounted back to present value in HEC-FDA. As previously 
noted, existing WOP and FWOP EAD estimates are similar, and therefore equivalent annual 
damages are near FWOP EAD estimates. Equivalent annual damages were calculated using the 
current federal discount rate of 2.75 percent. 
Table 81. Updated Existing Conditions Results 


Reach Commercial Industrial Public Residential Total 


CC $12.39  $22.54  0 $6.84  $41.77  
FC1 0 0 $8.87  $1.21  $10.08  
FC2 0 $0.88  $6.56  $35.43  $42.87  
GM $18.29  0 $0.01  $4.06  $22.36  
STC1A $0.18  0 0 $31.73  $31.91  
STC1B $1,097.32  $51.14  0 $6.48  $1,154.94  
STC1C $273.12  $90.95  0 $82.03  $446.10  
STC1D $4.41  0 0 $28.26  $32.68  
STC1E $0.02  0 0 $7.45  $7.47  
STC1F $27.18  0 0 $0.45  $27.64  
STC2 0 $0.40  0 0 $0.40  
SWC $7.55  $132.98  $0.39  $49.77  $190.69  
TP10A $154.50  0 0 $21.73  $176.23  
TP10B $85.46  $54.45  0 $68.85  $208.76  
TP10C $165.13  $17.74  0 $58.96  $241.83  
TP10D $116.68  $0.42  $1.11  $0.13  $118.33  
TP11 0 0 0 $1.87  $1.88  
TP12 $41.80  $0.12  0 $32.58  $74.51  
TP13 0 0 0 $0.21  $0.21  
TP14 $29.15  0 $119.52  $22.63  $171.30  
TP15 0 0 0 $0.23  $0.23  
TP3A $15.38  0 0 $16.81  $32.19  
TP3B 0 0 0 $5.08  $5.08  
TP3C $12.60  $0.84  $0.04  $61.43  $74.91  
TP3D $348.47  $0.30  0 $73.01  $421.78  
TP3E 0 $0.31  0 0 $0.32  
TP3F $645.09  $1,815.57  $132.89  $123.97  $2,717.52  
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TP4 $12.23  $23.12  $19.08  $18.31  $72.74  
TP5 $1,087.21  $122.04  $48.99  $593.93  $1,852.17  
TP6 $78.56  $0.15  $0.02  $0.18  $78.91  
TP7 $101.03  $8.55  $23.73  $95.95  $229.26  
TP8 $99.15  $104.11  0 $4.85  $208.10  
TP9A $73.98  0 0 $1.57  $75.55  
TP9B $6.81  $10.43  0 0 $17.24  
TP9C $0.09  $6.24  $0.27  $6.10  $12.70  
TP9D $9.01  $128.97  $2.58  $7.68  $148.25  
Total $4,522.82  $2,592.24  $364.08  $1,469.75  $8,948.89  
Notes: $1,000s; FY23 price level 


13.2.2. Alternative 3A NED Plan 
Following the determination of average annual benefits and average annual costs by reach for 
each of the four floodplains, an analysis was done to optimize the aggregation to select the 
floodplain that maximized net benefits. If a reach did not have a floodplain aggregation with 
positive net benefits, that reach was removed from the NED plan.  
The final aggregation for the nonstructural analysis which reasonably maximizes net NED 
benefits includes 6 reaches and 37 total structures as illustrated in Table 82. The previous NED 
plan included TP8, but the reach dropped out of the NED plan after costs changes resulted in 
negative net benefits of $25 thousand. This decreased the number of structures in the NED plan 
to 37. The NED plan is almost exclusively dry floodproofing with 34 of the structures identified 
for that measure. The remaining three are elevations of residential structures with one structure 
having flood vents added as well. 
Table 82. Final Optimized NED Plan Measures by Reach  


Reach Aggregation Elevate Elevate 
Flood Vent Dry Floodproof Total 


STC1B 0.01 AEP Floodplain 1 0 14 15 
TP10A 0.10 AEP Floodplain 0 0 2 2 
TP10C 0.10 AEP Floodplain 0 1 1 2 
TP10D 0.01 AEP Floodplain 0 0 1 1 
TP3F 0.04 AEP Floodplain 1 0 15 16 
TP8 0.02 AEP Floodplain 0 0 0 0 
TP9A 0.02 AEP Floodplain 0 0 1 1 
  NED Plan 2 1 34 37 


 


The total construction costs of the identified 37 structures is estimated at just over $24 million. In 
addition to the construction costs, PED, Construction Management, and Real Estate costs were 
included. PED is estimated at 30.5% of construction costs, construction management is estimated 
at 14.5% of construction costs, and real estate is estimated at $35,451.61 per structure based on 
input from real estate, which includes a 25% contingency markup. A contingency of 43% is 
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added to construction, PED, and construction management. The interest during construction is 
estimated on the total of the costs plus contingencies. A contingency of 43% is added to 
construction, PED, and construction management. The interest during construction is estimated 
on the total of the costs plus contingencies and is over a 3-month construction period. 
The total investment cost is estimated at $37.2 million as shown in Table 83 and costs for the 
NED plan by reach and aggregation are shown in Table 84. Average annual costs are calculated 
by using the FY24 rate of 2.75% with a period of 50 years. The average annual costs are 
estimated at about $1.4 million. With benefits just above $2 million, the net benefits are 
estimated at around $661 thousand. The NED plan has a benefit cost ratio of 1.48. 
Table 83. Final NED Nonstructural Plan BCR (In $1,000) 


Optimized Nonstructural Plan 
Costs Contract Cost ($) Contingency 


(%) 
Contingency 


($) Total Cost 


Construction Cost $17,304  43% $7,441,081  $24,745  
Planning, Engineering, and 
Design $5,277,929  43% $2,269,510  $7,547  


Construction Management $2,509,230  43% $1,078,969  $3,588  
Real Estate $1,311,710  0% $0  $1,311  
Total $26,403,708    $10,789,559  $37,193  
Interest During Construction (3 
Months)       $115  


Total Investment Cost       $37,308  
          
Average Annual Costs       $1,382  
Average Annual Benefits       $2,043  
Net Benefits       $661  
BCR       1.48 


Table 84. Final NED Plan Costs 
NED Plan 


Reach Aggregation Total Construction 
Costs Contingencies Real 


Estate IDC Total Cost 
Average 
Annual 
Costs 


STC1B 1% AEP 15 $8,357,942 $3,593,915 $531,774 $38,616 $12,522,248 $463,836 
TP10A 10% AEP 2 $991,176 $426,206 $70,903 $4,604 $1,492,889 $55,298 
TP10C 10% AEP 2 $1,151,016 $494,937 $70,903 $5,311 $1,722,167 $63,791 
TP10D 1% AEP 1 $566,817 $243,731 $35,452 $2,617 $848,617 $31,434 
TP3F 4% AEP 16 $13,575,782 $5,837,586 $567,226 $61,807 $20,042,400 $742,389 
TP9A 2% AEP 1 $449,265 $193,184 $35,452 $2,097 $679,998 $25,188 
Total  37 $25,091,998 $10,789,559 $1,311,710 $115,051 $37,308,319 $1,381,934 


 


The reaches and aggregations that made up the NED plan are listed in Table 85 along with the 
average annual benefits and costs for each reach.  
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Table 85. Final NED Plan Average Annual Costs and Benefit Summary (In $1,000) 
NED Plan 


Reach Aggregation Total EAD 
Without With EAD 


Average 
Annual 
Benefits 


Average 
Annual 
Costs 


BCR Net 
Benefits 


STC1B 1% AEP 15 $1,154.94  $258.55  $896.39  $463.84  1.93 $432.55  
TP10A 10% AEP 2 $176.23  $68.72  $107.51  $55.30  1.94 $52.21  
TP10C 10% AEP 2 $241.83  $78.88  $162.95  $63.79  2.55 $99.16  
TP10D 1% AEP 1 $118.33  $79.77  $38.56  $31.43  1.23 $7.13  
TP3F 4% AEP 16 $2,717.52  $1,904.74  $812.78  $742.39  1.09 $70.39  
TP9A 2% AEP 1 $75.55  $50.83  $24.72  $25.19  0.98 ($0.47) 
Total   37 $4,484.40  $2,441.49  $2,042.91  $1,381.93  1.48 $660.98  


 
13.2.3. Alternative 3B Comprehensive Benefits Plan  


Per the 5 January 2021 SACW POLICY DIRECTIVE – Comprehensive Documentation of 
Benefits in Decision Document, all USACE planning study project delivery teams (PDTs) must 
evaluate and provide a complete accounting, consideration, and documentation of the total 
benefits of alternative plans across all benefit categories.  Total benefits involve a summation of 
monetized and/or quantified benefits, along with a complete accounting of qualitative benefits, 
for project alternatives across national and regional economic, environmental, and social benefit 
categories. Therefore, the PDT formulated a comprehensive benefits plan which reasonably 
maximized benefits across all categories.  
As a result of that analysis, 13 damage reaches with all structures in the 0.01 AEP floodplain 
were included. The 13 damage reaches total includes all 6 reaches in the NED plan at the 0.01 
AEP aggregation as well as 7 additional reaches in the surrounding areas of the NED reaches. 
The 7 additional reaches were determined to have environmental justice and social vulnerability 
concerns that would warrant inclusion in a comprehensive benefit analysis and is discussed in 
detail above in Section 9 in comparison to the NED Plan. All reaches used the 0.01 AEP 
floodplain aggregation to minimize the impacts on community cohesion. 
The formulated comprehensive benefits plan includes a total of 155 structures. Of these. 94 are 
recommended for dry floodproofing, 35 for elevation alone, 18 for elevation and flood vents, and 
8 with only flood vents as presented in Table 86 .  
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Table 86. Final Comprehensive Benefits Plan Measure by Reach 


Reach Aggregation Elevate Elevate Flood 
Vent Flood Vent Dry 


Floodproof Total 


STC1B 0.01 AEP Floodplain 1 0 0 14 15 
STC1C 0.01 AEP Floodplain 1 7 4 7 19 
STC1F 0.01 AEP Floodplain 0 0 0 1 1 
TP10A 0.01 AEP Floodplain 0 1 1 2 4 
TP10B 0.01 AEP Floodplain 1 0 0 1 2 
TP10C 0.01 AEP Floodplain 0 3 1 1 5 
TP10D 0.01 AEP Floodplain 0 0 0 1 1 
TP3C 0.01 AEP Floodplain 22 0 0 0 22 
TP3F 0.01 AEP Floodplain 10 5 0 52 67 
TP8 0.01 AEP Floodplain 0 1 0 9 10 
TP9A 0.01 AEP Floodplain 0 0 2 2 4 
TP9C 0.01 AEP Floodplain 0 0 0 1 1 
TP9D 0.01 AEP Floodplain 0 1 0 3 4 


Total Comp Benefits 35 18 8 94 155 


The total construction costs of the identified 155 structures are estimated at just under $45 
million. In addition to the construction costs, PED, Construction Management, and Real Estate 
costs were included. PED is estimated at 30.5% of construction costs, construction management 
is estimated at 14.5% of construction costs, and real estate is estimated at $35,451.64 per 
structure. A contingency of 43% is added to construction, PED, and construction management. 
The interest during construction is estimated on the total of the costs plus contingencies and is 
over a 3-month construction period. The total investment cost is estimated at just over $99 
million. Average annual costs are calculated by using the FY24 rate of 2.75% with a period of 50 
years. The average annual costs are estimated at about $3.7 million. With benefits just over $2.9 
million, the net benefits are estimated at -$723 thousand. This is a benefit cost ratio of 0.8. Table 
87 through Table 89 illustrate the costs and benefits in each of reaches for the comprehensive 
benefits plan.  
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Table 87. Comprehensive Benefits Plan Final Costs 
Alternative 3B: Comprehensive Benefits Plan 


Reach Aggregation Total Construction 
Costs Contingencies Real 


Estate IDC Total Cost 
Average 
Annual 
Costs 


STC1B 0.01 AEP Floodplain 15 $8,357,942  $3,593,915  $531,774  $38,616  $12,522,248  $463,836  


STC1C 0.01 AEP Floodplain 19 $6,828,556  $2,936,279  $673,581  $32,289  $10,470,705  $387,845  


STC1F 0.01 AEP Floodplain 1 $877,317  $377,246  $35,452  $3,990  $1,294,005  $47,931  


TP10A 0.01 AEP Floodplain 4 $1,591,386  $684,296  $141,806  $7,478  $2,424,967  $89,823  


TP10B 0.01 AEP Floodplain 2 $458,083  $196,976  $70,903  $2,246  $728,207  $26,973  


TP10C 0.01 AEP Floodplain 5 $1,623,444  $698,081  $177,258  $7,730  $2,506,512  $92,844  


TP10D 0.01 AEP Floodplain 1 $566,817  $243,731  $35,452  $2,617  $848,617  $31,434  


TP3C 0.01 AEP Floodplain 22 $5,570,981  $2,395,522  $779,935  $27,056  $8,773,494  $324,978  


TP3F 0.01 AEP Floodplain 67 $31,419,356  $13,510,323  $2,375,258  $146,330  $47,451,266  $1,757,639  


TP8 0.01 AEP Floodplain 10 $3,416,434  $1,469,067  $354,516  $16,209  $5,256,226  $194,695  


TP9A 0.01 AEP Floodplain 4 $1,436,743  $617,799  $141,806  $6,794  $2,203,142  $81,606  


TP9C 0.01 AEP Floodplain 1 $143,410  $61,666  $35,452  $744  $241,272  $8,937  


TP9D 0.01 AEP Floodplain 4 $2,888,750  $1,242,163  $141,806  $13,217  $4,285,936  $158,755  


Total   155 $65,179,218 $28,027,064 $5,495,000 $305,316 $99,006,598 $3,667,295 


 
Table 88. Final Comprehensive Benefits Plan Average Annual Costs and Benefits (In $1,000) 


Alternative 3B: Comprehensive Benefits Plan 


Reach Aggregation Total EAD 
Without 


With 
EAD 


Average 
Annual 
Benefits 


Average 
Annual 
Costs 


BCR Net Benefits 


STC1B 0.01 AEP Floodplain 15 $1,154.94  $258.55  $896.39  $463.84  1.93 $432.55  


STC1C 0.01 AEP Floodplain 19 $446.10  $176.51  $269.59  $387.84  0.70 ($118.25) 


STC1F 0.01 AEP Floodplain 1 $27.64  $10.43  $17.21  $47.93  0.36 ($30.72) 


TP10A 0.01 AEP Floodplain 4 $176.23  $56.33  $119.90  $89.82  1.33 $30.08  


TP10B 0.01 AEP Floodplain 2 $208.76  $198.34  $10.42  $26.97  0.39 ($16.55) 


TP10C 0.01 AEP Floodplain 5 $241.83  $73.56  $168.27  $92.84  1.81 $75.43  


TP10D 0.01 AEP Floodplain 1 $118.33  $79.77  $38.56  $31.43  1.23 $7.13  


TP3C 0.01 AEP Floodplain 22 $74.91  $66.03  $8.88  $324.98  0.03 ($316.10) 


TP3F 0.01 AEP Floodplain 67 $2,717.52  $1,482.33  $1,235.19  $1,757.64  0.70 ($522.45) 


TP8 0.01 AEP Floodplain 10 $208.10  $123.95  $84.15  $194.70  0.43 ($110.55) 


TP9A 0.01 AEP Floodplain 4 $75.55  $32.72  $42.83  $81.61  0.52 ($38.78) 


TP9C 0.01 AEP Floodplain 1 $12.70  $12.10  $0.60  $8.94  0.07 ($8.34) 


TP9D 0.01 AEP Floodplain 4 $148.25  $95.96  $52.29  $158.76  0.33 ($106.47) 


Total   155 $5,610.86  $2,666.58  $2,944.28  $3,667.30  0.80 ($723.02) 
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Table 89. Final Alternative 3B Comprehensive Benefit BCR (in $1,000s) 


Comprehensive Benefits Costs Contract 
Cost ($) 


Contingency 
(%) 


Contingency 
($) Total Cost 


Construction Cost $44,951  43% $19,329  $64,280  
Planning, Engineering, and Design $13,710  43% $5,895  $19,605 


Construction Management $6,518 43% $2,802,740  $9,321 
Real Estate $5,495  0% $0  $5,495 


Total $70,674,218    $28,027,064  $98,701  
Interest During Construction (3 Months)    $305  


Total Investment Cost    $99,006  
          


Average Annual Costs       $3,667  
Average Annual Benefits       $2,944  


Net Benefits       ($723) 
BCR       0.80 


 
13.2.4. Emergency and Cleanup Costs 


Following Hurricanes Katrina and Rite, interviews were conducted with experts in the fields of 
debris collection, processing, and disposal to estimate the cost of debris removal following a 
storm event. The experts provided a minimum, most likely, and maximum estimate for cleanup 
associated with 2 feet, 5 feet, and 12 feet of flooding depth. A representative structure size in 
square feet was used for the residential and nonresidential occupancy categories. The experts 
were asked to estimate the percentage of total cleanup costs caused by floodwater and to exclude 
cleanup costs associated to high winds.  
 
To account for the costs of cleanup in this study, the value for debris removal was assigned to 
each structure in the inventory based on the occupancy type of each structure in accordance with 
the expert recommendations. Then, a separate structure inventory with only the cleanup cost 
value was imported into HEC-FDA to model the specific expected cleanup costs for this study. 
The values were assigned the corresponding depth-damage function with uncertainty. For all 
structures, 100% damage was reached at 12 feet of flooding.  
 
All values and depth-damage functions were selected according to the long-duration flooding 
data specified in a report titled “Development of Depth-Emergency Cost and Infrastructure 
Damage Relationships for Selected South Louisiana Parishes.”  The debris clean-up values 
provided in the report were expressed in 2010 price levels for the New Orleans area. These 
values were converted to 2024 price levels using the indexes provided by the Gordian “Square 
Foot Costs with RS Means Data.”    
 
The uncertainty surrounding debris percentage values at 2 feet, 5 feet and 12 depths of flooding 
were based on range of values provided by the four experts in the fields of debris collection, 
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processing, and disposal.  The questionnaires used in the interview process were designed to 
elicit information from the experts regarding the cost of each stage of the debris cleanup process 
by structure occupancy type.  The range of responses from the experts were used to calculate a 
mean value and standard deviation value for the cleanup costs percentages provided at 2 feet, 5 
feet, and 12 feet depths of flooding.  The mean values and the standard deviation values were 
entered into the HEC-FDA model as a normal probability distribution to represent the 
uncertainty surrounding the costs of debris removal for residential and non-residential structures.  
The depth-damage relationships containing the damage percentages at the various depths of 
flooding and the corresponding standard deviations representing the uncertainty are shown with 
in the depth–damage tables. 
 
Table 90 below shows the standalone benefits of avoided cleanup costs as a result of the 
Comprehensive Benefits plan. Overall, there are about $220,000 in annual benefits. These 
benefits are derived from the updated characteristics of the structures.  
 
Table 90. Cleanup Cost Benefits 
Reach Without With Benefits 
STC1B $68.84 $12.12 $56.72 
STC1C $33.77 $9.91 $23.86 
STC1F $2.81 $1.26 $1.55 
TP10A $31.02 $8.20 $22.82 
TP10B $11.22 $9.21 $2.01 
TP10C $21.86 $5.38 $16.48 
TP10D $11.32 $8.24 $3.08 
TP3C $12.01 $11.02 $0.99 
TP3F $146.95 $68.52 $78.43 
TP8 $14.66 $7.85 $6.81 
TP9A $3.01 $1.03 $1.98 
TP9C $1.91 $0.88 $1.03 
TP9D $96.15 $92.17 $3.98 
Total $455.53 $235.79 $219.74 


 
These benefits are not included in the overall BCR. However, if these benefits were added, the 
BCR rises from 0.90 to 0.96. No additional reaches achieve a BCR greater than one if the 
benefits are included. Table 91 below gives an updated BCR table including cleanup costs in the 
BCR of the Comprehensive Benefits plan.  
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Table 91. Comprehensive Benefits Plan BCR – With Cleanup Cost Benefits 
Reach Without With Benefits Annual Costs Net Benefits BCR 
STC1B $1,223.78 $270.67 $953.11 $463.84  $489.27  2.05 
STC1C $479.87 $186.42 $293.45 $387.84  ($94.39) 0.76 
STC1F $30.45 $11.69 $18.76 $47.93  ($29.17) 0.39 
TP10A $207.25 $64.53 $142.72 $89.82  $52.90  1.59 
TP10B $219.98 $207.55 $12.43 $26.97  ($14.54) 0.46 
TP10C $263.69 $78.94 $184.75 $92.84  $91.91  1.99 
TP10D $129.65 $88.01 $41.64 $31.43  $10.21  1.32 
TP3C $86.92 $77.05 $9.87 $324.98  ($315.11) 0.03 
TP3F $2,864.47 $1,550.85 $1,313.62 $1,757.64  ($444.02) 0.75 
TP8 $222.76 $131.80 $90.96 $194.70  ($103.74) 0.47 
TP9A $78.56 $33.75 $44.81 $81.61  ($36.80) 0.55 
TP9C $14.61 $12.98 $1.63 $8.94  ($7.31) 0.18 
TP9D $244.40 $188.13 $56.27 $158.76  ($102.49) 0.35 
Total $6,066.39 $2,902.37 $3,164.02 $3,667.30  ($503.28) 0.86 


 
13.2.5. Participation Rate Sensitivity Analysis  


Participation in nonstructural measures is completely voluntary and will vary based on several 
factors. While the BCR is calculated using a 100% participation rate, it is understood that fewer 
people will participate. To provide a complete picture to decision makers, a sensitivity analysis 
was performed based on the participation of the top and bottom 75%, 50%, and 25% of 
structures in terms of structure specific benefit-cost ratio.    
A total of 155 structures were identified in the comprehensive benefit aggregation. A majority of 
these structures (94) were identified to be dry floodproofed. The top and bottom 117 (75%), 78 
(50%), and 39 (25%) structures were used for the sensitivity analysis and were chosen based on 
the benefit-cost ration of the individual structure.  
Each of these sensitivity aggregations was run through HEC-FDA to attain the corresponding 
benefits of only those structures. The included structures were assigned the previously identified 
nonstructural methodology and corresponding structure attribute modifications while the 
structures not in the aggregation were left with their existing conditions attributes. Costs were 
provided on a per-structure basis allowing for costs to only be applied for structures in the 
sensitivity run. 


13.2.5.1. 75% Participation Sensitivity Analysis 


A participation rate of 75% would indicate a total of 117 structures opted into participation. 
This means that the 38 structures with the best and worst identified benefit-cost ratio in the 
comprehensive benefits plan were excluded to simulate those structures opting out.  
 
Table 92 provides a breakdown of the participating structures by reach and the measures 
applied of the top 75% of structures identified in the Comprehensive Benefits plan. There are 
26 fewer structures being elevated, 5 fewer structures being elevated with flood vents, 2 fewer 
structures having just flood vent installation, and 5 fewer structures being dry floodproofed.  
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This is in line with expectations because the Comprehensive Benefits plan included areas 
identified as EJ communities. Those areas tend to be residential and lower income with lower 
structure values so they would be the first structures excluded in this sensitivity analysis.  
 
Table 92. 75% Participation (Top Structures) by Reach 


Reach Aggregation Dry Floodproof Elevate  Elevate Flood Vent Flood Vent Total 
STC1B 1% AEP Floodplain 12 1 0 0 13 
STC1C 1% AEP Floodplain 6 0 4 4 14 
STC1F 1% AEP Floodplain 0 0 0 0 0 
TP10A 1% AEP Floodplain 2 0 0 1 3 
TP10B 1% AEP Floodplain 1 1 0 0 2 
TP10C 1% AEP Floodplain 1 0 2 1 4 
TP10D 1% AEP Floodplain 1 0 0 0 1 
TP3C 1% AEP Floodplain 0 8 0 0 8 
TP3F 1% AEP Floodplain 51 4 1 0 56 
TP8 1% AEP Floodplain 9 0 1 0 10 


TP9A 1% AEP Floodplain 1 0 0 2 3 
TP9C 1% AEP Floodplain 1 0 0 0 1 
TP9D 1% AEP Floodplain 1 0 1 0 2 
Total Comp Benefits 86 14 9 8 117 


 
Table 93 provides a breakdown of the participating structures by reach and the measures applied of the 
bottom 75% of structures identified in the Comprehensive Benefits plan. There are 35 fewer structures 
being dry floodproofed which indicates that it is the most efficient measure in the study area. Each of the 
other measures saw one structure not participate in this analysis.  
This is also in line with expectations because this sensitivity excludes the most efficient structures. Those 
structures tended to be nonresidential structures identified for dry floodproofing. 
Table 93. 75% Participation (Bottom Structures) by Reach 


Reach Aggregation Dry Floodproof Elevate Elevate Flood Vent Flood Vent Total 
STC1B 1% AEP Floodplain 7 1 0 0 8 
STC1C 1% AEP Floodplain 4 1 7 4 16 
STC1F 1% AEP Floodplain 1 0 0 0 1 
TP10A 1% AEP Floodplain 0 0 1 1 2 
TP10B 1% AEP Floodplain 1 1 0 0 2 
TP10C 1% AEP Floodplain 0 0 2 0 2 
TP10D 1% AEP Floodplain 0 0 0 0 0 
TP3C 1% AEP Floodplain 0 22 0 0 22 
TP3F 1% AEP Floodplain 33 9 5 0 47 
TP8 1% AEP Floodplain 8 0 1 0 9 


TP9A 1% AEP Floodplain 1 0 0 2 3 
TP9C 1% AEP Floodplain 1 0 0 0 1 
TP9D 1% AEP Floodplain 3 0 1 0 4 
Total Comp Benefits 59 34 17 7 117 


 
Benefits decreased to $2.92 million annually in the top 75% sensitivity analysis compared to the 
Comprehensive Benefits plan, but the annual costs decreased to $3.1 million per year. This means that the 
net benefits rose to over $133 thousand per year if the bottom 38 structures do not participate. Table 94 
provides a breakdown of the benefits by reach for the participation of the top 75% of structures.  
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Table 94. Top 75% Participation Benefits 
Reach Without With Benefits Annual Costs Net Benefits BCR 
STC1B $1,154.94 $267.07 $887.87 $403.64 $484.23 2.20 
STC1C $446.10 $181.17 $264.93 $326.32 -$61.39 0.81 
STC1F $27.64 $10.43 $17.21 $47.93 -$30.72 0.36 
TP10A $176.23 $56.33 $119.90 $89.82 $30.08 1.33 
TP10B $208.76 $198.34 $10.42 $26.97 -$16.55 0.39 
TP10C $241.83 $73.56 $168.27 $92.84 $75.43 1.81 
TP10D $118.33 $79.77 $38.56 $31.43 $7.13 1.23 
TP3C $74.91 $71.13 $3.78 $52.66 -$48.88 0.07 
TP3F $2,717.52 $1,485.11 $1,232.41 $1,612.72 -$380.31 0.76 
TP8 $208.10 $124.18 $83.92 $185.23 -$101.31 0.45 
TP9A $75.55 $33.00 $42.55 $77.30 -$34.75 0.55 
TP9C $12.70 $12.70 $0.00 $0.00 $0.00 0.00 
TP9D $148.25 $95.96 $52.29 $158.76 -$106.47 0.33 
Total $5,610.86 $2,688.75 $2,922.11 $3,105.63 -$183.52 0.94 


 
Benefits decreased to just over $510,000 in the bottom 75% participation rate analysis. Costs also fell to 
just over $2.1 million. Leaving net benefits to -$1.6 million overall. This indicates that the top 38 
structure participation is vital in the viability of this project. Most of these structures are nonresidential 
and are identified for dry floodproofing. Table 95 provides a breakdown of benefits by reach for the 
participation of the bottom 75% of structures.  
 
Table 95. Bottom 75% Participation Benefits 


Reach Without With Benefits Annual Costs Net Benefits BCR 
STC1B $1,154.94 $1,088.36 $66.58 $186.58 -$120.00 0.36 
STC1C $446.10 $352.12 $93.98 $297.53 -$203.55 0.32 
STC1F $27.64 $10.43 $17.21 $47.93 -$30.72 0.36 
TP10A $176.23 $163.83 $12.40 $34.53 -$22.13 0.36 
TP10B $208.76 $198.34 $10.42 $26.97 -$16.55 0.39 
TP10C $241.83 $238.19 $3.64 $26.25 -$22.61 0.14 
TP10D $118.33 $118.33 $0.00 $0.00 $0.00 0.00 
TP3C $74.91 $66.03 $8.88 $324.98 -$316.10 0.03 
TP3F $2,717.52 $2,537.77 $179.75 $821.13 -$641.38 0.22 
TP8 $208.10 $160.61 $47.49 $152.06 -$104.57 0.31 
TP9A $75.55 $57.04 $18.51 $56.42 -$37.91 0.33 
TP9C $12.70 $12.10 $0.60 $8.94 -$8.34 0.07 
TP9D $148.25 $95.96 $52.29 $158.76 -$106.47 0.33 
Total $5,610.86 $5,099.11 $511.75 $2,142.07 -$1,630.32 0.24 


 
Table 96 provides a breakdown of the total costs, average annual costs, average annual benefits, net 
benefits, and BCR of the top 75% participation sensitivity analysis. The BCR rises to 0.94 because annual 
costs fall to $3.1 million while annual benefits only drop to $2.92 million annually. 
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Table 96. Top 75% Participation Benefit-Cost Ratio (In $1,000) 
Top 75% Contract Costs Contingency (%) Contingency ($) Total Cost 


Construction Cost $38,310 43%  $16,473 $54,783 
PED $11,684 43%  $5,024 $16,708 
Construction Management $5,555 43% $2,388 $7,943 
Real Estate $4,147  $0.00 $4,147 
Total $59,697   $23,886,566.35 $83,584 
IDC       $258 
Total Investment Cost       $83,843 
          
Average Annual Costs       $3,105  
Average Annual Benefits       $2,922 
Net Benefits       ($183) 
BCR       0.94 


 
Table 97 provides a breakdown of the total costs, average annual costs, average annual benefits, net 
benefits, and BCR of the bottom 75% participation sensitivity analysis. The BCR falls to 0.24 because 
with annual costs falling to about $2.14 million and annual benefits dropping to only about $512,000 
annually. 
 
Table 97. BCR of Bottom 75% Comp Benefit Structures (In $1,000) 


Bottom 75% Contract Costs Contingency (%) Contingency ($) Total Cost 
Construction Cost $25,804 43% $11,096 $36,899 
PED $7,870 43% $3,384 $11,254 
Construction Management $3,742 43% $1,609 $5,350 
Real Estate $4,148  $0 $4,148 
Total $41,563  $16,089 $57,652 
IDC    $178 
Total Investment Cost    $57,830 
      
Average Annual Costs    $2,142 
Average Annual Benefits    $512 
Net Benefits    ($1,630) 
BCR    0.24 


13.2.5.2. 50% Participation Sensitivity Analysis 


A participation rate of 50% would indicate a total of 78 structures opted into participation. This means 
that the 77 structures with the best and worst identified benefit-cost ratio in the comprehensive benefits 
plan were excluded to simulate those structures opting out.  
 
Table 98 provides a breakdown of the participating structures by reach and the measures applied of the 
top 50% of structures identified in the Comprehensive Benefits plan. There are 31 fewer structures being 
elevated, 12 fewer structures being elevated with flood vents, 5 fewer structures having just flood vent 
installation, and 29 fewer structures being dry floodproofed.  
 
With the top half of the structures opting to participate, more residential structures are left out than 
nonresidential structures. This continues to be in line with expectations as those structures tended to be 
included for EJ concerns.  
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Table 98. Top 50% Comp Benefits Measures by Reach 
Reach Aggregation Dry Floodproof Elevate  Elevate Flood Vent Flood Vent Total 
STC1B 1% AEP Floodplain 9 0 0 0 9 
STC1C 1% AEP Floodplain 4 0 4 2 10 
STC1F 1% AEP Floodplain 0 0 0 0 0 
TP10A 1% AEP Floodplain 2 0 1 0 3 
TP10B 1% AEP Floodplain 1 1 0 0 2 
TP10C 1% AEP Floodplain 1 0 1 1 3 
TP10D 1% AEP Floodplain 1 0 0 0 1 
TP3C 1% AEP Floodplain 0 0 0 0 0 
TP3F 1% AEP Floodplain 38 3 0 0 41 
TP8 1% AEP Floodplain 5 0 0 0 5 


TP9A 1% AEP Floodplain 2 0 0 0 2 
TP9C 1% AEP Floodplain 0 0 0 0 0 
TP9D 1% AEP Floodplain 2 0 0 0 2 
Total Comp Benefits 65 4 6 3 78 


 
 
 
Table 99 provides a breakdown of the participating structures by reach and the measures applied of the 
bottom 50% of structures identified in the Comprehensive Benefits plan. There are 65 fewer structures 
being dry floodproofed which indicates that it is the most efficient measure in the study area. There are 4 
fewer structures identified to elevate, 6 fewer structures identified to elevate and flood vent, and 2 fewer 
structures identified for just flood vents. Each of the other measures saw one structure not participate in 
this analysis. This is also in line with expectations because this sensitivity excludes the most efficient 
structures. Those structures tended to be nonresidential structures identified for dry floodproofing. 
 
Table 99. Bottom 50% Comp Benefits Measures by Reach 


Reach Aggregation Dry Floodproof Elevate  Elevate Flood Vent Flood Vent Total 
STC1B 1% AEP Floodplain 5 1 0 0 6 
STC1C 1% AEP Floodplain 3 1 3 3 10 
STC1F 1% AEP Floodplain 1 0 0 0 1 
TP10A 1% AEP Floodplain 0 0 0 1 1 
TP10B 1% AEP Floodplain 0 0 0 0 0 
TP10C 1% AEP Floodplain 0 0 2 0 2 
TP10D 1% AEP Floodplain 0 0 0 0 0 
TP3C 1% AEP Floodplain 0 22 0 0 22 
TP3F 1% AEP Floodplain 14 7 5 0 26 
TP8 1% AEP Floodplain 4 0 1 0 5 


TP9A 1% AEP Floodplain 0 0 0 2 2 
TP9C 1% AEP Floodplain 1 0 0 0 1 
TP9D 1% AEP Floodplain 1 0 1 0 2 
Total Comp Benefits 29 31 12 6 78 


 
Benefits decreased to $2.81 million annually in the top 50% sensitivity analysis compared to the 
Comprehensive Benefits plan, but the annual costs decreased to $2.4 million per year. This means that the 
net benefits rose to over $335 thousand per year if the bottom 77 structures do not participate. Table 100 
provides a breakdown of the benefits by reach for the participation of the top 50% of structures.  
 







Appendix B Economic Analysis   Tar Pamlico 


157 
 


Table 100. Top 50% Participation Benefits 


Reach Without With Benefits 
Annual 
Costs Net Benefits BCR 


STC1B $1,154.94 $289.89 $865.05 $328.34 $536.71 2.63 
STC1C $446.10 $193.82 $252.28 $268.35 -$16.07 0.94 
STC1F $27.64 $27.64 $0.00 $0.00 $0.00 0.00 
TP10A $176.23 $56.59 $119.64 $87.95 $31.69 1.36 
TP10B $208.76 $198.34 $10.42 $26.97 -$16.55 0.39 
TP10C $241.83 $77.08 $164.75 $66.60 $98.15 2.47 
TP10D $118.33 $79.77 $38.56 $31.43 $7.13 1.23 
TP3C $74.91 $74.91 $0.00 $0.00 $0.00 0.00 
TP3F $2,717.52 $1,515.75 $1,201.77 $1,352.49 -$150.72 0.89 
TP8 $208.10 $139.85 $68.25 $114.80 -$46.55 0.59 
TP9A $75.55 $33.00 $42.55 $77.30 -$34.75 0.55 
TP9C $12.70 $12.70 $0.00 $0.00 $0.00 0.00 
TP9D $148.25 $99.25 $49.00 $122.60 -$73.60 0.40 
Total $5,610.86 $2,798.59 $2,812.27 $2,476.82 $335.45 1.14 


 
Benefits decreased to just over $136,000 in the bottom 50% participation rate analysis. Costs also fell to 
just under $1.2 million. Leaving net benefits to about -$1.1 million overall. Table 101 provides a 
breakdown of benefits by reach for the participation of the bottom 50% of structures.  
 
Table 101. Bottom 50% Participation Benefits 


Reach Without With Benefits 
Annual 
Costs Net Benefits BCR 


STC1B $1,154.94 $1,122.69 $32.25 $135.50 -$103.25 0.24 
STC1C $446.10 $427.49 $18.61 $122.30 -$103.69 0.15 
STC1F $27.64 $10.43 $17.21 $47.93 -$30.72 0.36 
TP10A $176.23 $175.96 $0.27 $1.88 -$1.61 0.14 
TP10B $208.76 $208.76 $0.00 $0.00 $0.00 0.00 
TP10C $241.83 $238.19 $3.64 $26.25 -$22.61 0.14 
TP10D $118.33 $118.33 $0.00 $0.00 $0.00 0.00 
TP3C $74.91 $66.03 $8.88 $324.98 -$316.10 0.03 
TP3F $2,717.52 $2,683.41 $34.11 $405.15 -$371.04 0.08 
TP8 $208.10 $191.34 $16.76 $79.90 -$63.14 0.21 
TP9A $75.55 $75.23 $0.32 $4.31 -$3.99 0.07 
TP9C $12.70 $12.10 $0.60 $8.94 -$8.34 0.07 
TP9D $148.25 $144.86 $3.39 $36.16 -$32.77 0.09 
Total $5,610.86 $5,474.82 $136.04 $1,193.28 -$1,057.24 0.11 


 
Table 102 provides a breakdown of the total costs, average annual costs, average annual benefits, net 
benefits, and BCR of the top 50% participation sensitivity analysis. The BCR rises to 1.14 because annual 
costs fall to $2.47 million while annual benefits only drop to $2.81 million annually. 
 







Appendix B Economic Analysis   Tar Pamlico 


158 
 


Table 102. BCR of Top 50% Comp Benefit Structures (In $1,000s) 
Top 50% Contract Costs Contingency (%) Contingency ($) Total Cost 


Construction Cost $30,815 43% $13,251 $44,066 
PED $9,399 43% $4,041 $13,440 
Construction Management $4,468 43% $1,921 $6,390 
Real Estate $2,765  $0 $2,765 
Total $47,447  $19,213 $66,661 
IDC    $206 
Total Investment Cost    $66,867 
      
Average Annual Costs    $2,477 
Average Annual Benefits    $2,812 
Net Benefits    $335 
BCR    1.14 


 
Table 103 provides a breakdown of the total costs, average annual costs, average annual benefits, net 
benefits, and BCR of the bottom 50% participation sensitivity analysis. The BCR falls to 0.11 because 
with annual costs falling to about $1.2 million and annual benefits dropping to only about $136,000 
annually. 
 
Table 103. BCR of Bottom 50% Comp Benefit Structures (In $1,000s) 


Bottom 50% Contract Costs Contingency (%) Contingency ($) Total Cost 
Construction Cost $14,155 43% $6,087 $20,242 
PED $4,317 43% $1,856 $6,174 
Construction Management $2,053 43% $883 $2,935 
Real Estate $2,765  $0 $2,765 
Total $23,290  $8,826 $32,116 
IDC    $99 
Total Investment Cost    $32,215 
     
Average Annual Costs    $1,193 
Average Annual Benefits    $136 
Net Benefits    ($1,057) 
BCR    0.11 


13.2.5.3. 25% Participation Sensitivity Analysis 


A participation rate of 25% would indicate a total of 39 structures opted into participation. This means 
that the 116 structures with the best and worst identified benefit-cost ratio in the comprehensive benefits 
plan were excluded to simulate those structures opting out.  
 
Table 104 provides a breakdown of the participating structures by reach and the measures applied of the 
top 25% of structures identified in the Comprehensive Benefits plan. There are 34 fewer structures being 
elevated, 17 fewer structures being elevated with flood vents, 7 fewer structures having just flood vent 
installation, and 58 fewer structures being dry floodproofed.  
With only the top 39 structures participating, it is in line that the most efficient nonresidential structures 
being dry floodproofed would be among the final array. Only one structure from each of the other 
measures remains. 
 
 
 
Table 104. Top 25% Comp Benefits Measures by Reach 
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Reach Aggregation Dry Floodproof Elevate  Elevate Flood Vent Flood Vent Total 
STC1B 1% AEP Floodplain 7 0 0 0 7 
STC1C 1% AEP Floodplain 3 0 0 0 3 
STC1F 1% AEP Floodplain 0 0 0 0 0 
TP10A 1% AEP Floodplain 2 0 0 0 2 
TP10B 1% AEP Floodplain 0 0 0 0 0 
TP10C 1% AEP Floodplain 1 0 1 1 3 
TP10D 1% AEP Floodplain 1 0 0 0 1 
TP3C 1% AEP Floodplain 0 0 0 0 0 
TP3F 1% AEP Floodplain 20 1 0 0 21 
TP8 1% AEP Floodplain 1 0 0 0 1 


TP9A 1% AEP Floodplain 1 0 0 0 1 
TP9C 1% AEP Floodplain 0 0 0 0 0 
TP9D 1% AEP Floodplain 0 0 0 0 0 
Total Comp Benefits 36 1 1 1 39 


 
Table 105 provides a breakdown of the participating structures by reach and the measures applied of the 
bottom 25% of structures identified in the Comprehensive Benefits plan. There are 89 fewer structures 
being dry floodproofed which indicates that it is the most efficient measure in the study area.  
This is also in line with expectations because this sensitivity excludes the most efficient structures. Those 
structures tended to be nonresidential structures identified for dry floodproofing. 
 
Table 105. Bottom 25% Comp Benefits Measures by Reach 


Reach Aggregation Dry Floodproof Elevate  Elevate Flood Vent Flood Vent Total 
STC1B 1% AEP Floodplain 2 0 0 0 2 
STC1C 1% AEP Floodplain 0 1 2 0 3 
STC1F 1% AEP Floodplain 0 0 0 0 0 
TP10A 1% AEP Floodplain 0 0 0 0 0 
TP10B 1% AEP Floodplain 0 0 0 0 0 
TP10C 1% AEP Floodplain 0 0 0 0 0 
TP10D 1% AEP Floodplain 0 0 0 0 0 
TP3C 1% AEP Floodplain 0 19 0 0 19 
TP3F 1% AEP Floodplain 2 6 3 0 11 
TP8 1% AEP Floodplain 0 0 1 0 1 


TP9A 1% AEP Floodplain 0 0 0 2 2 
TP9C 1% AEP Floodplain 1 0 0 0 1 
TP9D 1% AEP Floodplain 0 0 0 0 0 
Total Comp Benefits 5 26 6 2 39 


 
Benefits decreased to $2.45 million annually in the top 25% sensitivity analysis compared to the 
Comprehensive Benefits plan, but the annual costs decreased to $1.5 million per year. This means that the 
net benefits rose to over 900 thousand per year if the bottom 116 structures do not participate. Table 106 
provides a breakdown of the benefits by reach for the participation of the top 25% of structures. 
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Table 106. Top 25% Participation Benefits 
Reach Without With Benefits Annual 


Costs Net Benefits BCR 


STC1B $1,154.94 $324.10 $830.84 $277.25 $553.59 3.00 
STC1C $446.10 $270.79 $175.31 $90.31 $85.00 1.94 
STC1F $27.64 $27.64 $0.00 $0.00 $0.00 0.00 
TP10A $176.23 $68.72 $107.51 $55.30 $52.21 1.94 
TP10B $208.76 $208.76 $0.00 $0.00 $0.00 0.00 
TP10C $241.83 $77.08 $164.75 $66.60 $98.15 2.47 
TP10D $118.33 $79.77 $38.56 $31.43 $7.13 1.23 
TP3C $74.91 $74.91 $0.00 $0.00 $0.00 0.00 
TP3F $2,717.52 $1,649.43 $1,068.09 $954.72 $113.37 1.12 
TP8 $208.10 $170.63 $37.47 $42.64 -$5.17 0.88 
TP9A $75.55 $50.83 $24.72 $25.19 -$0.47 0.98 
TP9C $12.70 $12.70 $0.00 $0.00 $0.00 0.00 
TP9D $148.25 $148.25 $0.00 $0.00 $0.00 0.00 
Total $5,610.86 $3,163.61 $2,447.25 $1,543.44 $903.81 1.59 


 
Benefits decreased to just over $23,000 in the bottom 25% participation rate analysis. Costs also fell to 
just over $572 thousand. Leaving net benefits to about -$548 thousand overall. Table 107 provides a 
breakdown of benefits by reach for the participation of the bottom 25% of structures.  
 
Table 107. Bottom 25% Participation Benefits 


Reach Without With Benefits Annual 
Costs Net Benefits BCR 


STC1B $1,154.94 $1,145.76 $9.18 $60.20 -$51.02 0.15 
STC1C $446.10 $441.36 $4.74 $61.52 -$56.78 0.08 
STC1F $27.64 $27.64 $0.00 $0.00 $0.00 0.00 
TP10A $176.23 $176.23 $0.00 $0.00 $0.00 0.00 
TP10B $208.76 $208.76 $0.00 $0.00 $0.00 0.00 
TP10C $241.83 $241.83 $0.00 $0.00 $0.00 0.00 
TP10D $118.33 $118.33 $0.00 $0.00 $0.00 0.00 
TP3C $74.91 $69.80 $5.11 $272.32 -$267.21 0.02 
TP3F $2,717.52 $2,714.12 $3.40 $155.29 -$151.89 0.02 
TP8 $208.10 $207.88 $0.22 $9.46 -$9.24 0.02 
TP9A $75.55 $75.23 $0.32 $4.31 -$3.99 0.07 
TP9C $12.70 $12.10 $0.60 $8.94 -$8.34 0.07 
TP9D $148.25 $148.25 $0.00 $0.00 $0.00 0.00 
Total $5,610.86 $5,587.29 $23.57 $572.03 -$548.46 0.04 


 
Table 108 provides a breakdown of the total costs, average annual costs, average annual benefits, net 
benefits, and BCR of the top 25% participation sensitivity analysis. The BCR rises to 1.59 because annual 
costs fall to about $1.5 million while benefits only drop to about $2.45 million annually. 
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Table 108. BCR of Top 25% Comp Benefit Structures (In $1,000s) 
Top 25% Contract Costs Contingency (%) Contingency ($) Total Cost 


Construction Cost $19,367 43% $8,328 $27,695 
PED $5,907 43% $2,540 $8,447 
Construction Management $2,808 43% $1,208 $4,016 
Real Estate $1,383  $0 $1,383 
Total $29,465  $12,075 $41,540 
IDC    $128 
Total Investment Cost    $41,668 
      
Average Annual Costs    $1,543 
Average Annual Benefits    $2,447 
Net Benefits    $904 
BCR    1.59 


 
Table 109 provides a breakdown of the total costs, average annual costs, average annual benefits, net 
benefits, and BCR of the bottom 25% participation sensitivity analysis. The BCR falls to 0.04 because 
while annual costs fall to only $572,033, annual benefits drop to only $23,570 annually. 
 
Table 109. BCR of Bottom 25% Comp Benefit Structures (In $1,000s) 


Bottom 25% Contract Costs Contingency (%) Contingency ($) Total Cost 
Construction Cost $6,758,160 $0 $2,906,009 $9,664,169 
PED $2,061,221 $0 $886,325 $2,947,546 
Construction Management $979,944 $0 $421,376 $1,401,320 
Real Estate $1,382,613 $0 $0 $1,382,613 
Total $11,181,938  $4,213,710 $15,395,648 
IDC    $47,624 
Total Investment Cost    $15,443,272 
      
Average Annual Costs    $572,033 
Average Annual Benefits    $23,570 
Net Benefits    ($548,463) 
BCR    0.04 


13.2.5.4. Conclusion 


The participation rate with the highest net benefits is the top 25%. Benefits exceed $900 thousand per 
year with very minimal loss to overall benefits. However, any lost participation from lower BCR 
structures tend to move the overall BCR closer to 1 with the nonparticipation of only the bottom 38 
structures raises the BCR positive. The recommended plan is very reliant on the participation of the top 
structures.  
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Table 110. Comprehensive Benefit Sensitivity Overview (In $1,000s) 
Participation Rate Annual Benefits Annual Costs Net Benefits BCR 
100% Participation $2,944.28  $3,667.30  ($723.02) 0.80 
Top 75% $2,922.11  $3,105.63  ($183.52) 0.94 
Top 50% $2,812.27  $2,476.82  $335.45  1.14 
Top 25% $2,447.25  $1,543.44  $903.81  1.59 
Bottom 75% $511.75  $2,142.07  ($1,630.32) 0.24 
Bottom 50% $136.04  $1,193.28  ($1,057.24) 0.11 
Bottom 25% $23.57  $572.03  ($548.46) 0.04 


13.3. Update Life Safety Analysis OSE 
13.3.1. Life Loss Estimation Method 


Detailed life loss modeling (i.e., LifeSim modeling) could not be accurately completed for this study due 
to only having one-dimensional (1D) steady flow Hydrologic Engineering Center River Analysis System 
(HEC-RAS) modeling in most areas. The LifeSim methodology relies on depth, hydraulic timing, 
velocity, and depth times velocity. 1D steady flow HEC-RAS modeling only produces maximum depth 
results. Life loss was estimated based on the maximum depth on structures along with a qualitative 
understanding of the velocity of floodwaters. This qualitative life loss analysis uses the LifeSim 
methodology.   
Depth is one of the primary factors in determining the potential for loss of life. In LifeSim, high hazard 
depth is defined as a structure being inundated by a depth of at least four feet relative to first floor 
elevation. This analysis focuses on the frequency of depths occurring in this high hazard category in the 
existing and future without-project (FWOP) conditions and how that exposure changes with the 
nonstructural plan. The figure below identifies the criteria for high hazard depths from the LifeSim 
methodology. 
 


 
Figure 54 High Hazard Depth Chart 


 
A major component that drives life loss in LifeSim is the structure stability threshold, which is a 
relationship of depth and velocity of floodwaters. The curve in Figure 55 represents the stability threshold 
for wood-anchored structure, which is representative of the majority of residential structures in the study 
area. As shown in Figure 55, it requires significant velocities (i.e., greater than 9ft/s) for relatively low 
depths (i.e., less than 4ft). The team has a qualitative understanding that the velocities of floodwaters 
across the range of scenarios is generally not fast. It’s highly unlikely that velocities in this area will 
exceed the wood-anchored stability criteria (i.e., get swept off its foundation or collapse), which decreases 
the overall life safety risk for the area. 
 
Additionally, because the plans are exclusively nonstructural, depth is the only physical characteristic 
being altered that will impact life safety. As the depth on the structure decreases, the ability to withstand 
additional velocity increases. This means that a structure is more likely to remain stable following the 
implementation of elevation. The life loss analysis is driven by the reduction of depth on structures. 
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Figure 55 Structural Stability Threshold Curve (Wood-Anchored) 


 
Following the implementation of nonstructural measures, any changes to first-floor elevations and 
subsequent flood depths (i.e., elevation) will be the main factor in potential life loss reductions. The 
nonstructural measures considered in the Tar Pamlico Feasibility Study are elevation, flood vents, flood 
vents and elevation, and floodproofing. Flood vents and floodproofing measures do not change the first-
floor elevation and therefore does not change potential life loss compared to the FWOP. Only residential 
structures are considered for elevation (with or without flood vents) and only residential structures will 
have a significant change in potential life safety risk; these are the only types of structures included in the 
life loss calculation. 
 
For all structures, the population at risk will have an improved perception of flood risk following the 
implementation of any nonstructural measures, including flood vents and floodproofing. This population 
will have an increased awareness of flooding, which will likely reduce potential life loss, but is not part of 
the life loss calculation for this predominantly qualitative analysis.  
 
In order to calculate life loss, an estimate of population per structure is needed. All structures considered 
in the comprehensive benefits (Comprehensive Benefits) plan and National Economic Development 
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(NED) plan are residential. The most readily available information for estimating population is the U.S. 
Census Bureau’s “persons per household” statistic. The three North Carolina counties with proposed 
nonstructural measures are Nash, Edgecombe, and Washington. The 2018-2022 average persons per 
household for each county is shown in the table below. The average occupancy rate based on this statistic 
is 2.4 persons. This occupancy rate is assumed for all structures across the three alternatives in this life 
loss analysis.  


 
Table 111 Persons Per Household – U.S. Census Bureau (2018-2022) 


North Carolina County Persons Per Household 
Nash 2.46 


Edgecombe 2.50 
Washington 2.23 


Average 2.40 
 
As previously stated, detailed life loss modeling (i.e., LifeSim modeling) could not be accurately 
completed for this study due to only having 1D steady flow HEC-RAS modeling available in most areas. 
The 1D steady flow HEC-RAS modeling only produces maximum depth results. Life loss was estimated 
based on the maximum depth on structures along with a qualitative understanding of the velocity of 
floodwaters. This qualitative life loss analysis uses the LifeSim methodology by incorporating the high 
hazard depth thresholds and the average LifeSim fatality rates for low hazard (1.4011E-05) and high 
hazard structures (7.1E-01).  Any structures with depths above 4ft were assumed to be “high hazard” and 
the 7.1E-01 fatality rate was applied. Any structures with less than 4ft of depth were assumed to be “low 
hazard” and the 1.4011E-05 fatality rate was applied. 
 
The figure below shows the 0.04 AEP and 0.002 AEP flood extents, and the structures included in both 
the NED plan and the Comprehensive Benefits plan. As shown below, the majority of structures included 
in the Comprehensive Benefits plan are located in or around Greenville, NC and Rocky Mount, NC. It’s 
also notable that there are very few blue structures (i.e., structures included in the NED plan).  
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Figure 56 Comprehensive Benefits Plan & NED Plan Structure Locations 
13.3.2. Existing and Future Without Project Conditions 


All structural measures and alternatives were screened based on changes in water surface elevations on 
structures, which considered both life loss consequences and economic consequences. The FWOP life 
safety analysis focuses on the 53 structures with recommendations to be elevated in the selected 
Comprehensive Benefits plan to show the estimated life loss if these structures are not elevated. 


13.3.2.1. Flood Depth 


The table below shows the depths at the 0.04, 0.01, and 0.002 AEP events for the 53 structures that are 
recommended to be elevated in the Comprehensive Benefits plan. There are hundreds of other structures 
impacted by the analyzed hydraulic scenarios, but the life loss analysis focuses on how the NED and 
Comprehensive Benefits plans impact the specific structures’ life safety risk identified for elevation. The 
data is from the structure detail output from the HEC-FDA model. Negative depth values indicate the 
structure is flooded, but the water surface elevations are below the first-floor elevation of the structure. 
 
Table 112. FWOP - Depth by Structure 


Structure Occ 
Type 


SID 
Reach 


Elevation 
(ft) 


FWOP 
Depth at 


0.04 
AEP 


FWOP 
Depth at 


0.01 
AEP 


FWOP 
Depth at 


0.002 
AEP 


5367 R06 STC1B 2.72 -0.16 0.72 1.76 
5114 R04 STC1C 3.01 -0.68 1.01 2.8 
5117 R06 STC1C 2.86 -0.6 0.86 2.38 
5265 R04 STC1C 0.52 -2.56 -1.48 -0.35 


5269 R04 STC1C 0.55 -2.54 -1.45 -0.3 
5306 R04 STC1C 0.88 -2.28 -1.12 0.11 
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Structure Occ 
Type 


SID 
Reach 


Elevation 
(ft) 


FWOP 
Depth at 


0.04 
AEP 


FWOP 
Depth at 


0.01 
AEP 


FWOP 
Depth at 


0.002 
AEP 


5322 R06 STC1C 2.02 -1.44 0.02 1.55 
5327 R04 STC1C 2.88 -0.58 0.88 2.41 


5354 R06 STC1C 3.78 0.21 1.78 3.43 
5097 R04 TP10A 3.42 -0.97 1.42 3.3 
1232 R07 TP10B 4.05 0.33 2.05 4.04 
5193 R04 TP10C 0.77 -1.99 -1.23 -0.02 
5211 R06 TP10C 6.58 3.28 4.58 6.08 
5236 R04 TP10C 1.61 -1.73 -0.39 1.09 


1412 R07 TP3C 1.18 -9.02 -0.82 2.73 
1497 R07 TP3C 1.21 -8.72 -0.79 2.76 
1519 R07 TP3C 1.02 -9.32 -0.98 2.58 
1818 R07 TP3C 0.96 -10.53 -1.04 2.52 
1898 R07 TP3C 2.09 -9 0.09 3.65 
1899 R07 TP3C 3.01 -1.99 1.01 4.57 


1909 R07 TP3C 2.31 -9.42 0.31 3.86 
1910 R07 TP3C 2.64 -9.19 0.64 4.2 
1912 R07 TP3C 2.13 -9.7 0.13 3.69 
1916 R07 TP3C 0.7 -9.4 -1.3 2.26 
1917 R07 TP3C 1.45 -3.54 -0.55 3.01 
1918 R07 TP3C 2.19 -9.8 0.19 3.74 
2049 R07 TP3C 1.19 -9.17 -0.81 2.73 


2162 R07 TP3C 0.55 -9.63 -1.45 2.09 
3206 R04 TP3C 1.48 -7.66 -0.52 2.93 
3320 R07 TP3C 1.04 -9.31 -0.96 2.56 
3378 R04 TP3C 2.16 -2.81 0.16 3.66 
3385 R07 TP3C 0.54 -9.31 -1.46 2.06 
3400 R07 TP3C 0.62 -8.73 -1.38 2.16 


3401 R07 TP3C 0.9 -9.6 -1.1 2.43 
3404 R07 TP3C 0.66 -8.9 -1.34 2.19 
3410 R07 TP3C 0.7 -9.12 -1.3 2.15 
1440 R04 TP3F 2.52 -9 0.52 3.73 
1505 R04 TP3F 2.3 -7.26 0.3 3.54 
1585 R04 TP3F 1.26 -9 -0.74 2.49 


1588 R04 TP3F 2.88 -8 0.88 4.11 
1597 R04 TP3F 5.2 0.4 3.2 6.44 
1606 R07 TP3F 0.8 -10.93 -1.2 2.03 
1757 R04 TP3F 1.01 -8 -0.99 2.16 
1936 R04 TP3F 1.06 -8 -0.94 2.29 
1952 R07 TP3F 1.03 -9.4 -0.97 2.18 


2247 R07 TP3F 1.16 -9.4 -0.84 2.4 
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Structure Occ 
Type 


SID 
Reach 


Elevation 
(ft) 


FWOP 
Depth at 


0.04 
AEP 


FWOP 
Depth at 


0.01 
AEP 


FWOP 
Depth at 


0.002 
AEP 


2419 R07 TP3F 0.98 -9.4 -1.02 2.23 
2637 R04 TP3F 3.07 -1.72 1.07 4.31 


2671 R04 TP3F 2.04 -8 0.04 3.28 
2907 R07 TP3F 1.32 -8.43 -0.68 2.52 
3125 R07 TP3F 1.04 -9.4 -0.96 2.29 
5902 R06 TP8 1.86 -9.4 -0.14 3.08 
5367 R06 STC1B 2.72 -0.16 0.72 1.76 


 
The tables below show the FWOP condition’s structures inundated, population at risk, and calculated life 
loss for the 0.04, 0.01, and 0.002 AEP events. To estimate population at risk, the most readily available 
information for estimating population is the U.S. Census Bureau’s “Persons Per Household” statistic. The 
three North Carolina counties with proposed nonstructural measures are Nash, Edgecombe, and 
Washington. The average occupancy rate for these three counties is 2.4 persons. This occupancy rate is 
assumed for all structures in this life safety analysis.  
 
Low hazard depths are defined as structures inundated by less than 4ft above the first-floor elevation (i.e., 
the structures with negative depths are not included as this represents flood depths below the first floor). 
High hazard depths are defined as structures inundated by at least 4ft above the first-floor elevation.  
 
Table 113. FWOP Estimated Life Loss 


Hazard Zone 
FWOP 0.04 AEP 


Structures 
Inundated 


Population at 
Risk 


Estimated Life 
Loss 


Low Hazard Depth 5 12 0 
High Hazard Depth 0 0 0 


 


Hazard Zone 
FWOP 0.01 AEP 


Structures 
Inundated 


Population at 
Risk 


Estimated Life 
Loss 


Low Hazard 
Depth 22 52.8 0.001 


High Hazard 
Depth 1 2.4 1.704 


 


Hazard Zone 
FWOP 0.002 AEP 


Structures 
Inundated 


Population at 
Risk 


Estimated Life 
Loss 


Low Hazard 
Depth 43 103.2 0.001 
High Hazard 
Depth 7 16.8 11.928 
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13.3.3. Alternative 3A the NED Plan 
The NED Plan was identified as the aggregation that reasonably maximized net benefits that accrued to 
the NED account. NED was measured by the decreased expected annual damages from the without-
project to the with-project condition. This analysis looks at the changes in depths of the structures that 
were identified for elevation in this aggregation.  


13.3.3.1. Flood Depth  


A total of 42 structures across 7 damage reaches have been identified for nonstructural measures in the 
NED plan. A total of 3 structures are recommended to be elevated and will see a decrease in depths at the 
structure level.  
 
Table 114. Recommended Nonstructural Measure Breakdown by Reach 


Reach Aggregation Elevate Elevate & 
Flood Vent Dry Floodproof Total 


STC1B 0.01 AEP Floodplain 1 0 14 15 
TP10A 0.1 AEP Floodplain 0 0 2 2 
TP10C 0.1 AEP Floodplain 0 1 1 2 
TP10D 0.01 AEP Floodplain 0 0 1 1 
TP3F 0.04 AEP Floodplain 1 0 15 16 


TP8* 0.2 AEP Floodplain 0 0 4 4 
TP9A 0.2 AEP Floodplain 0 0 1 1 


Total 2 1 38 41 
*TP8 is no longer in the NED Plan 
 


The average elevation across these structures is 1.84 feet which would translate to 1.84 less 
depth at the first floor on average. The implication is that these structures see a decrease in 
overall life loss risk because water is not expected to reach the living area of these structures. 
The table below shows each structure’s depth at the 0.04 AEP, 0.01 AEP, and 0.002 AEP events. 
As stated above, 3 structures are recommended to be elevated; these structures are bolded in the 
table below. As previously stated, this analysis focuses on the 53 structures proposed to be 
elevated in the Comprehensive Benefits  plan; Table 115 shows the depth of these 53 structures 
at the 0.04 AEP, 0.01 AEP, and 0.002 AEP vents under the NED Plan. 
 
Table 115. NED Plan - Depth by Structure 


Structure Occ Type SID 
Reach 


Elevation 
(ft) 


NED 
Depth at 


0.04 
AEP 


NED 
Depth at 


0.01 
AEP 


NED 
Depth at 


0.002 
AEP 


5367 R06 STC1B 2.72 -2.89 -2 -0.97 
5114 R04 STC1C 3.01 -0.68 1.01 2.8 
5117 R06 STC1C 2.86 -0.6 0.86 2.38 
5265 R04 STC1C 0.52 -2.56 -1.48 -0.35 


5269 R04 STC1C 0.55 -2.54 -1.45 -0.3 
5306 R04 STC1C 0.88 -2.28 -1.12 0.11 
5322 R06 STC1C 2.02 -1.44 0.02 1.55 
5327 R04 STC1C 2.88 -0.58 0.88 2.41 
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Structure Occ Type SID 
Reach 


Elevation 
(ft) 


NED 
Depth at 


0.04 
AEP 


NED 
Depth at 


0.01 
AEP 


NED 
Depth at 


0.002 
AEP 


5354 R06 STC1C 3.78 0.21 1.78 3.43 
5097 R04 TP10A 3.42 -0.97 1.42 3.3 


1232 R07 TP10B 4.05 0.33 2.05 4.04 
5193 R04 TP10C 0.77 -1.99 -1.23 -0.02 
5211 R06 TP10C 6.58 3.28 4.58 6.08 
5236 R04 TP10C 1.61 -3.34 -2 -0.52 
1412 R07 TP3C 1.18 -9.02 -0.82 2.73 
1497 R07 TP3C 1.21 -8.72 -0.79 2.76 


1519 R07 TP3C 1.02 -9.32 -0.98 2.58 
1818 R07 TP3C 0.96 -10.53 -1.04 2.52 
1898 R07 TP3C 2.09 -9 0.09 3.65 
1899 R07 TP3C 3.01 -1.99 1.01 4.57 
1909 R07 TP3C 2.31 -9.42 0.31 3.86 
1910 R07 TP3C 2.64 -9.19 0.64 4.2 


1912 R07 TP3C 2.13 -9.7 0.13 3.69 
1916 R07 TP3C 0.7 -9.4 -1.3 2.26 
1917 R07 TP3C 1.45 -3.54 -0.55 3.01 
1918 R07 TP3C 2.19 -9.8 0.19 3.74 
2049 R07 TP3C 1.19 -10.36 -2 1.54 
2162 R07 TP3C 0.55 -9.63 -1.45 2.09 
3206 R04 TP3C 1.48 -7.66 -0.52 2.93 


3320 R07 TP3C 1.04 -9.31 -0.96 2.56 
3378 R04 TP3C 2.16 -2.81 0.16 3.66 
3385 R07 TP3C 0.54 -9.31 -1.46 2.06 
3400 R07 TP3C 0.62 -8.73 -1.38 2.16 
3401 R07 TP3C 0.9 -9.6 -1.1 2.43 
3404 R07 TP3C 0.66 -8.9 -1.34 2.19 


3410 R07 TP3C 0.7 -9.12 -1.3 2.15 
1440 R04 TP3F 2.52 -9 0.52 3.73 
1505 R04 TP3F 2.3 -7.26 0.3 3.54 
1585 R04 TP3F 1.26 -9 -0.74 2.49 
1588 R04 TP3F 2.88 -8 0.88 4.11 
1597 R04 TP3F 5.2 0.4 3.2 6.44 


1606 R07 TP3F 0.8 -10.93 -1.2 2.03 
1757 R04 TP3F 1.01 -8 -0.99 2.16 
1936 R04 TP3F 1.06 -8 -0.94 2.29 
1952 R07 TP3F 1.03 -9.4 -0.97 2.18 
2247 R07 TP3F 1.16 -9.4 -0.84 2.4 
2419 R07 TP3F 0.98 -9.4 -1.02 2.23 


2637 R04 TP3F 3.07 -1.72 1.07 4.31 
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Structure Occ Type SID 
Reach 


Elevation 
(ft) 


NED 
Depth at 


0.04 
AEP 


NED 
Depth at 


0.01 
AEP 


NED 
Depth at 


0.002 
AEP 


2671 R04 TP3F 2.04 -8 0.04 3.28 
2907 R07 TP3F 1.32 -8.43 -0.68 2.52 


3125 R07 TP3F 1.04 -9.4 -0.96 2.29 
5718 R06 TP9D 3.08 0.4 1.08 1.77 
5367 R06 STC1B 2.72 -2.89 -2 -0.97 


 
To estimate population at risk, the most readily available information for estimating population is the U.S. 
Census Bureau’s “Persons Per Household” statistic. The three North Carolina counties with proposed 
nonstructural measures are Nash, Edgecombe, and Washington. The average occupancy rate for these 
three counties is 2.4 persons. This occupancy rate is assumed for all structures in this life safety analysis. 
The tables below show the NED plan’s estimated structures inundated, population at risk, and life loss for 
the 0.04 AEP, 0.01 AEP, and 0.002 AEP events. 


 
Table 116. NED Plan Estimated Life Loss 


Hazard Zone 
NED Plan 0.04 AEP 


Structures 
Inundated 


Population at 
Risk 


Estimated Life 
Loss 


Low Hazard Depth 5 12 0 
High Hazard Depth 0 0 0 


 


Hazard Zone 
NED Plan 0.01 AEP 


Structures 
Inundated 


Population at 
Risk 


Estimated Life 
Loss 


Low Hazard Depth 21 50.4 0.001 
High Hazard Depth 1 2.4 1.704 


 


Hazard Zone 
NED Plan 0.002 AEP 


Structures 
Inundated 


Population at 
Risk 


Estimated Life 
Loss 


Low Hazard Depth 41 98.4 0.001 
High Hazard Depth 7 16.8 11.928 


 


13.3.3.2. Risk Perception  


As previously stated, while the proposed nonstructural measure for nonresidential structures does not 
change depth of water in the structure, it does provide an additional level of awareness to the employees 
at these structures. Dry floodproofing requires the closure of openings such as doors and windows. These 
additional requirements will lead to training and awareness of how to act in a flooding situation.  
Similarly, floodproofing residential structures increases the awareness of the risk to not only the residents 
in those homes, but throughout the community. Because nonstructural plans are formulated at the 
community level for structures experiencing similar flood risks, the awareness throughout the community 
is high even if individuals opt out of participating.  


13.3.4. Alternative 3B Comprehensive Benefits Plan 
The Comprehensive Benefits aggregation reasonably maximized the net benefits across all benefit 
categories. The most at-risk structures were considered for the Comprehensive Benefits plan and 
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structures located in Environmental Justice communities. The most at-risk structures included residential 
structures with relatively high flood depths and relatively high economic consequences. A structure’s 
economic consequences strongly correlate to a structure’s potential loss of life consequences and was a 
consideration in aggregation. 


13.3.4.1. Flood Depth  


A total of 155 structures across 13 damage reaches have been identified for nonstructural measures. A 
total of 53 structures are recommended to be elevated, which results in decreased first floor flood depths. 
The life safety analysis for the Comprehensive Benefits plan focuses on the elevated structures as the 
flood vented and dry floodproofed structures will not experience a significant decrease in flood depths 
and life safety risk.  


 
Table 117. Recommended Nonstructural Measure Breakdown by Reach 


Reach Elevate & Flood Vent Elevate Flood Vent Dry Floodproof Total 
STC1B 1 0 0 14 15 
STC1C 1 7 4 7 19 
STC1F 0 0 0 1 1 


TP10A 0 1 1 2 4 
TP10B 1 0 0 1 2 
TP10C 0 3 1 1 5 
TP10D 0 0 0 1 1 
TP3C 22 0 0 0 22 
TP3F 10 5 0 52 67 


TP8 0 1 0 9 10 
TP9A 0 0 2 2 4 
TP9C 0 0 0 1 1 
TP9D 0 1 0 3 4 


Total 35 18 8 94 155 
 
The average elevation across these structures is 1.86 feet. The implication is that these structures see a 
decrease in overall life safety risk because water is not expected to reach the first-floor elevation of these 
structures.  
 
Five of the 53 structures that are proposed to be elevated under the Comprehensive Benefits plan are 
inundated above the first floor at the FWOP 0.04 AEP event. The maximum depth at this event is 3.28 
feet, but the average depth is -5.96 feet. This means 0 structures fall into the high hazard zone as defined 
in LifeSim. Of the 53 structures that are proposed to be elevated under the Comprehensive Benefits plan 
zero structures are inundated above the first-floor elevation. The maximum depth at this event is -2.68 
feet and the average is -7.83 feet.  
 
23 of the 53 structures that are proposed to be elevated under the Comprehensive Benefits plan are 
inundated above the first-floor elevation at the FWOP 0.01 AEP event. The maximum depth is 4.58 feet, 
and the average depth is -0.14 feet. There is one structure in the high hazard zone as defined by LifeSim. 
In the Comprehensive Benefits Plan 0.01 AEP event, zero structures are inundated. Because the 0.01 AEP 
event is the target stage plus 2 feet, all structures experience -2 feet of depth during this event, which 
indicates 0 structures are inundated above the first floor. 
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51 of the 53 structures that are proposed to be elevated under the Comprehensive Benefits plan are 
inundated above the first-floor elevation. at the FWOP 0.002 AEP event. The maximum depth is 6.44 feet 
with an average depth of 2.68 feet. A total of 7 structures has a depth greater than 4 feet which indicates 
high hazard as defined in LifeSim. For the Comprehensive Benefits plan at the 0.002 AEP event, 38 
structures are inundated with the maximum depth still at 1.56 feet. The average depth decreases to 0.82 
feet. No structures are in the high hazard zone. The table below provides the summary of the structure 
depths in the Comprehensive Benefits plan. Overall, depths are significantly decreased across the range of 
events compared to the FWOP condition.  
 
Table 118. Comprehensive Benefits Plan – Depth by Structure 


Structure Occ 
Type 


SID 
Reach 


Elevation 
(ft) 


Comp 
Depth at 


0.04 
AEP 


Comp 
Depth at 


0.01 
AEP 


Comp 
Depth at 


0.002 
AEP 


1232 R07 TP10B 4.05 -3.73 -2 -0.01 
1412 R07 TP3C 1.18 -10.2 -2 1.55 


1440 R04 TP3F 2.52 -11.52 -2 1.21 
1497 R07 TP3C 1.21 -9.92 -2 1.56 
1505 R04 TP3F 2.3 -9.55 -2 1.24 
1519 R07 TP3C 1.02 -10.35 -2 1.56 
1585 R04 TP3F 1.26 -10.27 -2 1.23 
1588 R04 TP3F 2.88 -10.87 -2 1.23 


1597 R04 TP3F 5.2 -4.8 -2 1.24 
1606 R07 TP3F 0.8 -11.73 -2 1.24 
1757 R04 TP3F 1.01 -9.01 -2 1.16 
1818 R07 TP3C 0.96 -11.5 -2 1.56 
1898 R07 TP3C 2.09 -11.09 -2 1.56 
1899 R07 TP3C 3.01 -5 -2 1.56 


1909 R07 TP3C 2.31 -11.72 -2 1.56 
1910 R07 TP3C 2.64 -11.83 -2 1.56 
1912 R07 TP3C 2.13 -11.83 -2 1.56 
1916 R07 TP3C 0.7 -10.1 -2 1.56 
1917 R07 TP3C 1.45 -5 -2 1.56 
1918 R07 TP3C 2.19 -11.99 -2 1.55 


1936 R04 TP3F 1.06 -9.06 -2 1.23 
1952 R07 TP3F 1.03 -10.43 -2 1.16 
2049 R07 TP3C 1.19 -10.36 -2 1.54 
2162 R07 TP3C 0.55 -10.18 -2 1.54 
2247 R07 TP3F 1.16 -10.55 -2 1.24 
2419 R07 TP3F 0.98 -10.38 -2 1.25 


2637 R04 TP3F 3.07 -4.79 -2 1.24 
2671 R04 TP3F 2.04 -10.04 -2 1.24 
2907 R07 TP3F 1.32 -9.76 -2 1.2 
3125 R07 TP3F 1.04 -10.44 -2 1.25 
3206 R04 TP3C 1.48 -9.13 -2 1.45 
3320 R07 TP3C 1.04 -10.35 -2 1.52 
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Structure Occ 
Type 


SID 
Reach 


Elevation 
(ft) 


Comp 
Depth at 


0.04 
AEP 


Comp 
Depth at 


0.01 
AEP 


Comp 
Depth at 


0.002 
AEP 


3378 R04 TP3C 2.16 -4.98 -2 1.5 
3385 R07 TP3C 0.54 -9.85 -2 1.52 


3400 R07 TP3C 0.62 -9.35 -2 1.53 
3401 R07 TP3C 0.9 -10.5 -2 1.52 
3404 R07 TP3C 0.66 -9.56 -2 1.53 
3410 R07 TP3C 0.7 -9.82 -2 1.45 
5097 R04 TP10A 3.42 -4.4 -2 -0.12 
5114 R04 STC1C 3.01 -3.69 -2 -0.21 


5117 R06 STC1C 2.86 -3.46 -2 -0.47 
5193 R04 TP10C 0.77 -2.77 -2 -0.8 
5211 R06 TP10C 6.58 -3.3 -2 -0.5 
5236 R04 TP10C 1.61 -3.34 -2 -0.52 
5265 R04 STC1C 0.52 -3.08 -2 -0.86 
5269 R04 STC1C 0.55 -3.08 -2 -0.85 


5306 R04 STC1C 0.88 -3.16 -2 -0.77 
5322 R06 STC1C 2.02 -3.46 -2 -0.47 
5327 R04 STC1C 2.88 -3.46 -2 -0.47 
5354 R06 STC1C 3.78 -3.57 -2 -0.35 
5367 R06 STC1B 2.72 -2.89 -2 -0.97 
5902 R06 TP8 1.86 -11.26 -2 1.21 
1232 R07 TP10B 4.05 -3.73 -2 -0.01 


 
To estimate population at risk, the most readily available information for estimating population is the U.S. 
Census Bureau’s “Persons Per Household” statistic. The three North Carolina counties with proposed 
nonstructural measures are Nash, Edgecombe, and Washington. The average occupancy rate for these 
three counties is 2.4 persons. This occupancy rate is assumed for all structures in this life safety analysis. 
The tables below show the Comprehensive Benefits plan’s estimated structures inundated, population at 
risk, and life loss for the 0.04 AEP, 0.01 AEP, and 0.002 AEP events.  
 
Table 119. Comprehensive Benefits Plan Estimated Life Loss  


Hazard Zone 
Comp Benefits Plan 0.04 AEP 


Structures 
Inundated 


Population at 
Risk 


Estimated Life 
Loss 


Low Hazard Depth 0 0 0 
High Hazard Depth 0 0 0 


 


Hazard Zone 
Comp Benefits Plan 0.01 AEP 


Structures 
Inundated 


Population at 
Risk 


Estimated Life 
Loss 


Low Hazard Depth 0 0 0 
High Hazard Depth 0 0 0 


 
Hazard Zone Comp Benefits Plan 0.002 AEP 
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Structures 
Inundated 


Population at 
Risk 


Estimated Life 
Loss 


Low Hazard Depth 38 91.2 0.001 
High Hazard Depth 0 0 0 


 
13.3.4.2. Risk Perception  


While the proposed nonstructural measure for nonresidential structures does not change depth of water in 
the structure, it does provide an additional level of awareness to the employees at these structures. Dry 
floodproofing requires the closure of openings such as doors and windows. These additional requirements 
will lead to training and awareness of how to act in a flooding situation. It is very difficult to quantify 
these impacts, but it is important to acknowledge that they occur.  


13.3.5. Conclusion 
The overall risk of life loss in the study area is not estimated to be very significant prior to the 
implementation of the recommended plan, however, the plan will decrease the overall life safety risk 
compared to the FWOP condition. The increase in first-floor elevations to the structures recommended for 
elevation paired with the additional awareness in structures with dry floodproofing measures will lead to 
lower life safety risk in the future with-project conditions, especially with the Comprehensive Benefits 
plan because significantly more structures are included in the nonstructural implementation.   
 
 


13.4. RED 
he U.S. Army Corps of Engineers (USACE) Institute for Water Resources, Louis Berger, and 
Michigan State University have developed a regional economic impact modeling tool, RECONS 
(Regional Economic System), that provides estimates of jobs and other economic measures such 
as labor income, value added, and sales that are supported by USACE programs, projects, and 
activities. This modeling tool automates calculations and generates estimates of jobs, labor 
income, value added, and sales through the use of IMPLAN®’s multipliers and ratios, 
customized impact areas for USACE project locations, and customized spending profiles for 
USACE projects, business lines, and work activities. RECONS allows the USACE to evaluate 
the regional economic impact and contribution associated with USACE expenditures, activities, 
and infrastructure. These benefits are short term and only last through construction.  


13.4.1. RED Alternative 3A NED Plan 
The expenditures associated with Alternative 3A - are estimated to be $37,192,904. Of this total 
expenditure, $25,557,771 will be captured within the local impact area. The remainder of the 
expenditures will be captured within the state impact area and the nation. These direct 
expenditures generate additional economic activity, often called secondary or multiplier effects. 
The direct and secondary impacts are measured in output, jobs, labor income, and gross regional 
product (value added) as summarized in the following tables. The regional economic effects are 
shown for the local, state, and national impact areas. In summary, the Civil Works expenditures 
$37,192,904 support a total of 397.1 full-time equivalent jobs, $23,101,799 in labor income, 
$25,179,316 in the gross regional product, and $41,951,059 in economic output in the local 
impact area. More broadly, these expenditures support 661.5 full-time equivalent jobs, 
$44,610,517 in labor income, $58,569,673 in the gross regional product, and $101,048,431 in 
economic output in the nation as illustrated in Table 120. 
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Table 120. RED Alternative 3A NED Plan 


Area Local 
Capture Output Jobs* Labor 


Income Value Added 


Local      
Direct Impact  $25,557,771  291.5 $18,138,997  $16,119,700  
Secondary Impact  $16,393,288  105.7 $4,962,802  $9,059,617  
Total Impact $25,557,771  $41,951,059  397.1 $23,101,799  $25,179,316  
State   


   


Direct Impact  $29,923,342  329.0 $21,026,457  $19,296,490  
Secondary Impact  $30,922,544  172.0 $10,081,083  $17,335,355  
Total Impact $29,923,342  $60,845,887  501.1 $31,107,540  $36,631,845  
US   


   


Direct Impact  $35,491,397  358.6 $23,727,790  $22,825,251  
Secondary Impact  $65,557,034  303.0 $20,882,727  $35,744,422  
Total Impact $35,491,397  $101,048,431  661.5 $44,610,517  $58,569,673  
* Jobs are presented in full-time equivalence (FTE) 


13.4.2. RED Alternative 3B Comprehensive Benefits Plan 
The expenditures associated with Alternative 3B - are estimated to be $98,700,317. Of this total 
expenditure, $67,823,692 will be captured within the local impact area. The remainder of the 
expenditures will be captured within the state impact area and the nation. These direct 
expenditures generate additional economic activity, often called secondary or multiplier effects. 
The direct and secondary impacts are measured in output, jobs, labor income, and gross regional 
product (value added) as summarized in the following tables. The regional economic effects are 
shown for the local, state, and national impact areas. In summary, the Civil Works expenditures 
$98,700,317 support a total of 1,053.9 full-time equivalent jobs, $61,306,180 in labor income, 
$66,819,372 in the gross regional product, and $111,327,224 in economic output in the local 
impact area. More broadly, these expenditures support 1,755.5 full-time equivalent jobs, 
$118,384,737 in labor income, $155,428,714 in the gross regional product, and $268,156,314 in 
economic output in the nation.as illustrated in Table 121. 
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Table 121. RED Alternative 3B NED Plan 


Area Local 
Capture Output Jobs* Labor 


Income Value Added 


Local      
Direct Impact  $67,823,692 773.5 $48,136,190 $42,777,500 
Secondary Impact  $43,503,532 280.5 $13,169,990 $24,041,871 
Total Impact $67,823,692 $111,327,224 1,053.9 $61,306,180 $66,819,372 
State      
Direct Impact  $79,408,786 873.1 $55,798,761 $51,207,877 
Secondary Impact  $82,060,409 456.6 $26,752,578 $46,003,534 
Total Impact $79,408,786 $161,469,195 1,329.7 $82,551,338 $97,211,411 
US      
Direct Impact  $94,184,959 951.5 $62,967,398 $60,572,292 
Secondary Impact  $173,971,356 804.0 $55,417,339 $94,856,422 
Total Impact $94,184,959 $268,156,314 1,755.5 $118,384,737 $155,428,714 
* Jobs are presented in full-time equivalence (FTE) 


14. CONCLUSION AND SELECTED PLAN 
Both Alternative 3A and 3B meet federal objectives; however, contribution to objectives and avoidance 
of constraints for these were also evaluated. Additionally, alternatives were evaluated based on 
completeness, effectiveness, efficiency, acceptability, environmental justice (resilience), environmental 
justice (community cohesion), and environmental effects. Alternatives were also evaluated with respect to 
the Principles and Guidelines four accounts (i.e., NED, RED, OSE, EQ).  
 
Alternative 3A has the greatest net economic benefits ($802,000) and BCR (1.65) and, thus, represents 
the NED Plan. Although Alternative 3A represents the NED plan, Alternative 3B represents the plan that 
reasonably maximizes benefits across all four accounts (i.e., NED, RED, OSE, and EQ) as illustrated in 
Table 122. Therefore, Alternative 3B was selected as the recommended plan. The additional increment in 
study cost between Alternative 3A and 3B is primarily justified based on the OSE account due to the 
benefits associated with environmental justice. Alternative 3B incorporates an additional 118 structures—
all of which are within communities that are identified as socially vulnerable, and therefore less resilient; 
or disadvantaged as defined by the EJScreen and/or the Climate and Economic Justice Screening Tool 
(CEJST) (Section 9.1.3 and 9.1.4).  The identified communities have substantial expected annual damages 
under the “future without project” (FWOP) condition. Taken together, these conditions emphasize the 
increased burden that flood risk places on disadvantaged communities, whereby the reaches are generally 
characterized by historically underserved populations with low income that also have increased 
vulnerabilities in the face of climate change. Thus, these represent among the least resilient communities 
within the basin. Alternatives 3B would improve community cohesion in the face of continued flood risk 
by helping to ensure that communities remain intact by providing equal assistance to all individuals, 
including those individuals that represent socially vulnerable and historically underserved populations. In 
doing so, Alternative 3B would promote and preserve diversity and equal opportunity within communities 
benefited by Alternative 3B.   
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 Table 122. Summary of Accounts 
Consideration Alt. 1. No Action Alt. 3A. Max Net 


Economic 
Benefits/NED 


Alt. 3B. 
Comprehensive 
Benefits 


1. Account Analysis 
A. NED 
(1) Annual Net Benefits 
(2) BCR 
(3) Rank 


(1) $0 
(2) 0.00 
(3) 2nd 


(1) $661,000 
(2) 1.48 
(3) 1st 


(1) ($723,000)  
(2) 0.8 
(3) 3rd 


B. RED 
(1) Employment 
(2) Labor Income 
(3) Rank 


(1) 0 full time 
equivalents 
(2) $0 in labor income 
(3) 3rd 


(1) 661.5 full-time 
equivalent jobs, (2) 
$44,610,517 in labor 
income 
(3) 2nd 


(1) 1,755.5 full-time 
equivalent jobs, (2) 
$118,384,737 in labor 
income 
(3) 1st  


C. OSE 
(1) Life Safety 
(2) Rank  


(1) No reduction in life 
safety risk.  
(2) 3rd 


(1) Reduction in life 
safety risk for occupants 
of 37 structures due to 
reduction in inundation 
and increase in flood 
awareness.  
(2) 2nd 


(1) Reduction in life 
safety risk for occupants 
of 155 structures due to 
reduction in inundation 
and increase in flood 
awareness.  
(2) 1st 


(1) Environmental 
Justice (Resilience) 
(2) Rank  


(1) No increase in 
resilience of at-risk 
communities; potential 
reduction in resilience 
due to climate change. 
(2) 3rd 


(1) Increased resilience 
of communities that 
benefit; however, 
minimal benefit to 
communities identified 
as socially vulnerable 
due to focus on 
maximizing economic 
benefits.  
(2) 2nd 


(1) Increased resilience 
of communities that 
benefit, including 9 
reaches identified as 
socially vulnerable. 
Benefits to a larger 
proportion of each 
community, including 
socially vulnerable 
populations, increases 
overall resilience.  
(2) 1st 


(1) Environmental 
Justice (Cohesion) 
(2) Rank 
 


(1) Loss of community 
cohesion as 
communities continue 
to be impacted and 
fragmented. 
(2) 3rd 


(1) Benefits community 
cohesion by reducing 
risk to 37 at-risk 
structures; however, 
most at-risk structures—
particularly those in 
socially vulnerable 
communities—remain at 
risk with a potential for 
future impacts that result 
in a loss of community 
cohesion.  
(2) 2nd 


(1) Benefits community 
cohesion by reducing 
risk to 155 at-risk 
structures, with a 
greater focus on socially 
vulnerable 
communities. Much less 
risk remains in 
benefiting communities 
that could degrade 
community cohesion in 
the future.  
(2) 1st 
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Consideration Alt. 1. No Action Alt. 3A. Max Net 
Economic 
Benefits/NED 


Alt. 3B. 
Comprehensive 
Benefits 


Overall Rank for OSE 
account 


3rd  2nd  1st  


D. EQ 
(1) Natural 
Environment 
(2) Rank 


(1) No change in the 
natural environment, 
including wetlands, 
aquatic habitat, 
riparian habitat, 
threatened and 
endangered species or 
critical habitat. (2) 1st 


(1) No significant 
impacts to the natural 
environment, including 
wetlands, aquatic 
habitats, riparian 
habitats, threatened and 
endangered species or 
critical habitat.  
(2) 2nd (tie) 


(1) No significant 
impacts to the natural 
environment, including 
wetlands, aquatic 
habitat, riparian habitat, 
threatened and 
endangered species or 
critical habitat. 
(2) 2nd (tie) 


(1) Physical 
Environment 
(2) Rank 


(1) No change in the 
physical environment, 
including climate, land 
use, cultural resources, 
air quality, water 
quality, or HTRW. 
(2) 1st 


(1) No significant 
impacts to the physical 
environment, including 
climate, land use, 
cultural resources, air 
quality, water quality, or 
HTRW. All impacts 
would be minor and 
temporary. 
(2)  2nd (tie) 


(1) No significant 
impacts to the physical 
environment, including 
climate, land use, 
cultural resources, air 
quality, water quality, 
or HTRW. All impacts 
would be minor and 
temporary.  
(2) 2nd (tie) 


Overall Rank for EQ 
account 


1st 2nd (tie) 2nd (tie) 


2. Alternative Evaluation 
A. Criteria 
(1) Efficiency 
(2) Rank 


(1) No net economic 
benefits.  
(2) 2nd 


(1) $661,000 in net 
benefits.  
(2) 1st  


(1) (-$723,000) in net 
economic benefits.  
(2) 3rd 


(1) Effectiveness 
(Damages reduced) 
(2) Rank 


(1) No damages 
reduced.  
(2)  
3rd 


(1) Reduces damages to 
37 residential and 
commercial structures.  
(2)  
2nd 


(1) Reduces damages to 
155 residential and 
commercial structures.  
(2)  
1st 


(1) Effectiveness 
(Commercial/Industry) 
(2) Rank 


(1) No benefits to 
commerce or industry.  
(2) 3rd 


(1) Reduces damages to 
34 commercial and 
industrial facilities.  
(2) 2nd 


(1) Reduces damages to 
94 commercial and 
industrial facilities. 
(2) 1st 


(1) Effectiveness (Life 
Safety) 
(2) Rank 


(1) No reduction in life 
safety risk.  
(2) 3rd 


(1) Reduction in life 
safety risk for occupants 
of 37 structures due to 
reduction in inundation.  
(2) 2nd 


(1) Reduction in life 
safety risk for occupants 
of 155 structures due to 
reduction in inundation.  
(2) 1st 


(1) Acceptability 
(2) Rank 


(1) Meets acceptability 
criteria.  


(1) Meets acceptability 
criteria.  


(1) Meets acceptability 
criteria.  
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Consideration Alt. 1. No Action Alt. 3A. Max Net 
Economic 
Benefits/NED 


Alt. 3B. 
Comprehensive 
Benefits 


(2) 1st (tie) (2) 1st (tie) (2) 1st (tie) 
(1) Completeness 
(2) Rank 


(1) Does not meet 
completeness criteria.  
(2) 3rd 


(1) Meets completeness 
criteria, benefitting 37 
structures in total.  
(2) 2nd 


(1) Meets completeness 
criteria, benefitting 155 
structures in total.  
(2) 1st  


(1) Environmental 
Justice (Resilience) 
(2) Rank 


(1) No increase in 
resilience of at-risk 
communities. Potential 
reduction in resilience 
due to climate change.  
(2) 3rd 


(1) Increased resilience 
of communities that 
benefit. However, 
minimal benefit to 
communities identified 
as socially vulnerable 
due to focus on 
maximizing economic 
benefits.  
(2) 2nd 


(1) Increased resilience 
of communities that 
benefit, including 9 
reaches identified as 
socially vulnerable. 
Benefits to a larger 
proportion of each 
community, including 
socially vulnerable 
populations, increases 
overall resilience. 
(2) 1st 


(1) Environmental 
Justice (Community 
Cohesion) 
(2) Rank 


(1)  Loss of 
community cohesion 
as communities 
continue to be 
impacted and 
fragmented.  
(2) 3rd 


(1) Benefits community 
cohesion by reducing 
risk to 37 at-risk 
structures; however, 
most at-risk structures—
particularly those in 
socially vulnerable 
communities—remain at 
risk with a potential for 
future impacts that result 
in a loss of community 
cohesion.  
(2) 2nd 


(1) Benefits community 
cohesion by reducing 
risk to 155 at-risk 
structures, with a 
greater focus on socially 
vulnerable 
communities. Much less 
risk remains in 
benefiting communities 
that could degrade 
community cohesion in 
the future.  
(2) 1st 


(1) Environmental 
Effects 
(2) Rank 


(1) No effect on 
environmental 
resources.  
(2) 1st 


(1) No significant effects 
on environmental 
resources.  
(2) 2nd (tie) 


(1) No significant 
effects on 
environmental 
resources.  
(2) 2nd (tie) 


 Overall Rank Criteria 3rd 2nd 1st  


B. Contribution to Objectives 
(1) Life Safety 
(2) Rank 


(1) No benefits to life 
and safety.  
(2) 3rd 


(1) Reduction in life 
safety risk for occupants 
of 37 structures due to 
reduction in inundation. 
(2) 2nd 


(1) Reduction in life 
safety risk for occupants 
of 155 structures due to 
reduction in inundation.  
(2)1st 


(1) Economic damages 
(2) Rank 


(1) No reduction in 
economic damages.  
(2) 3rd 


(1) Expected annual 
benefits of $2,043,000 
which equals an 
approximate 46% 


(1) Expected annual 
benefits of $2,944,000, 
which equates to an 
approximate 52% 
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Consideration Alt. 1. No Action Alt. 3A. Max Net 
Economic 
Benefits/NED 


Alt. 3B. 
Comprehensive 
Benefits 


reduction in expected 
annual damages.  
(2) 2nd 


reduction in expected 
annual damages.  
(2) 1st 


(1) Industry & 
Commerce 
(2) Rank 


(1) No benefits to 
industry and 
commerce.  
(2) 3rd 


(1) Decrease in damages 
to 34 commercial and 
industrial structures.  
(2) 2nd 


(1) Decrease in 
damages to 94 
commercial and 
industrial structures.  
(2) 1st 


    
Overall Rank 
Contribution to 
Objectives 


3rd 2nd 1st 


C. Risk and Uncertainty 
(1) Residual Risk 
(2) Rank 


(1) No change in flood 
risk throughout the 
basin. Greatest residual 
risk.  
(2) 3rd 


(1) Includes 4% of 
structures within the 1% 
AEP floodplain. (2) 2nd 


(1) Includes 22% of all 
structures within the 1% 
AEP floodplain. Least 
residual risk due to 
climate change.  
(2) 1st 


(1) Uncertainty 
(2) Rank 


(1) Relies completely 
on nonfederal action to 
reduce flood risk.  
(2) 2nd 


(1) Participation rates 
could affect benefits.  
(2) 1st (tie) 


(1) Participation rates 
could affect benefits.  
(2) 1st (tie) 


Overall Rank Risk and 
Uncertainty 


3rd 2nd 1st  


 


14.1. Selected Plan 7% Interest Rate 
The executive branch uses as a principal performance metric for a project’s inclusion in its budget request 
the project’s benefit-cost ratio (BCR) calculated with a 7% discount rate (i.e., ratio of the present value of 
benefits to the present value of costs discounted at 7%). For most water resource projects, which have 
concentrated up-front costs and benefits accruing over decades, the 7% discount rate results in a lower BCR 
than the BCR that was calculated in the planning process using lower water planning discount rates. The 
use of a 7% discount rate for executive branch budgeting for the Corps is consistent with general guidance 
from the Office of Management and Budget (OMB) for discounting federal programs: this guidance is 
elaborated in Circular A-94. Since 1992, OMB has recommended a 7% discount rate for BCAs of most 
federal programs. Table 123 through Table 125.  
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Table 123.Alternative 3B Costs at 7% 
Alternative 3B: Comprehensive Benefits Plan 


Reach Aggregation Total Construction 
Costs Contingencies Real 


Estate IDC Total Cost 
Average 
Annual 
Costs 


STC1B 0.01 AEP Floodplain 15 $8,357,942  $3,593,915  $531,774  $106,207  $12,589,838  $912,258  


STC1C 0.01 AEP Floodplain 19 $6,828,556  $1,987,005  $673,581  $88,807  $10,527,222  $762,801  


STC1F 0.01 AEP Floodplain 1 $877,317  $198,114  $35,452  $10,975  $1,300,989  $94,269  


TP10A 0.01 AEP Floodplain 4 $1,591,386  $474,545  $141,806  $20,567  $2,438,056  $176,661  


TP10B 0.01 AEP Floodplain 2 $458,083  $191,717  $70,903  $6,176  $732,138  $53,051  


TP10C 0.01 AEP Floodplain 5 $1,623,444  $617,969  $177,258  $21,259  $2,520,042  $182,602  


TP10D 0.01 AEP Floodplain 1 $566,817  $125,666  $35,452  $7,197  $853,197  $61,823  


TP3C 0.01 AEP Floodplain 22 $5,570,981  $2,640,658  $779,935  $74,412  $8,820,851  $639,158  


TP3F 0.01 AEP Floodplain 67 $31,419,356  $8,148,212  $2,375,258  $402,455  $47,707,391  $3,456,870  


TP8 0.01 AEP Floodplain 10 $3,416,434  $795,470  $354,516  $44,580  $5,284,597  $382,921  


TP9A 0.01 AEP Floodplain 4 $1,436,743  $322,150  $141,806  $18,686  $2,215,034  $160,501  


TP9C 0.01 AEP Floodplain 1 $143,410  $46,470  $35,452  $2,046  $242,574  $17,577  


TP9D 0.01 AEP Floodplain 4 $2,888,750  $669,564  $141,806  $36,351  $4,309,070  $312,235  


Total   155 $65,179,218 $19,811,455 $5,495,000 $839,718 $99,540,999 $7,212,726 


 
Table 124. Alternative 3B Benefits with 7% Interest Rate 


Alternative 3B: Comprehensive Benefits Plan 


Reach Aggregation Total EAD 
Without 


With 
EAD 


Average 
Annual 
Benefits 


Average 
Annual 
Costs 


BCR Net 
Benefits 


STC1B 0.01 AEP Floodplain 15 $1,154.94  $258.55  $896.39  $912.26  0.98 ($15.87) 
STC1C 0.01 AEP Floodplain 19 $446.10  $176.51  $269.59  $762.80  0.35 ($493.21) 
STC1F 0.01 AEP Floodplain 1 $27.64  $10.43  $17.21  $94.27  0.18 ($77.06) 
TP10A 0.01 AEP Floodplain 4 $176.06  $56.14  $119.92  $176.66  0.68 ($56.74) 
TP10B 0.01 AEP Floodplain 2 $207.52  $197.12  $10.40  $53.05  0.20 ($42.65) 
TP10C 0.01 AEP Floodplain 5 $241.54  $73.24  $168.30  $182.60  0.92 ($14.30) 
TP10D 0.01 AEP Floodplain 1 $117.89  $79.38  $38.51  $61.82  0.62 ($23.31) 
TP3C 0.01 AEP Floodplain 22 $74.87  $66.01  $8.86  $639.16  0.01 ($630.30) 
TP3F 0.01 AEP Floodplain 67 $2,714.38  $1,481.53  $1,232.85  $3,456.87  0.36 ($2,224.02) 
TP8 0.01 AEP Floodplain 10 $208.10  $123.95  $84.15  $382.92  0.22 ($298.77) 


TP9A 0.01 AEP Floodplain 4 $75.55  $32.72  $42.83  $160.50  0.27 ($117.67) 
TP9C 0.01 AEP Floodplain 1 $12.70  $12.10  $0.60  $17.58  0.03 ($16.98) 
TP9D 0.01 AEP Floodplain 4 $148.25  $95.96  $52.29  $312.23  0.17 ($259.94) 
Total 


 
155 $5,605.54  $2,663.64  $2,941.90  $7,212.73  0.41 ($4,270.83) 


 
Table 125. Alternative 3B Summary 7% Interest Rate 


Comprehensive Benefits Costs Contract Cost ($) Contingency 
(%) 


Contingency 
($) Total Cost 


Construction Cost $44,951,218  43% $19,329,024  $64,280,242  
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Planning, Engineering, and 
Design $13,710,000  43% $5,895,300  $19,605,300  


Construction Management $6,518,000  43% $2,802,740  $9,320,740  
Real Estate $5,495,000  0% $0  $5,495,000  


Total $70,674,218    $28,027,064  $98,701,282  
Interest During Construction (3 


Months)    $839,718  


Total Investment Cost       $99,540,999  
          


Average Annual Costs       $7,213  
Average Annual Benefits       $2,942  


Net Benefits       ($4,271) 
BCR       0.41 
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PROGRAMMATIC AGREEMENT 
BETWEEN 


THE U.S. ARMY CORPS OF ENGINEERS, WILMINGTON DISTRICT 
AND 


THE NORTH CAROLINA STATE HISTORIC PRESERVATION OFFICER 
REGARDING 


THE TAR-PAMLICO RIVER BASIN FLOOD RISK MANAGEMENT 
PROJECT 


WHEREAS, the U.S. Army Corps of Engineers, Wilmington District (USACE) has performed a 
feasibility level study and environmental assessment of engineering solutions to reduce flood 
risks within the Tar-Pamlico River basin, herein referred to as the “Study”; and 


WHEREAS, the Study was authorized by House Resolutions adopted on April 11, 2000, and 
May 21, 2003, by the Committee on Transportation and Infrastructure of the United States House 
of Representatives and is funded by the Additional Supplemental Appropriations for Disaster 
Relief of 2019, H.R. 2157; and 


WHEREAS, as a result of that Study, USACE has prepared the Tar-Pamlico River Basin Flood 
Risk Management Integrated Feasibility Report and Environmental Assessment (IFREA); and 


WHEREAS, additional congressional authorization will be required prior to USACE’s 
implementation of the IFREA’s recommendation plan (undertaking); and 


WHEREAS, the North Carolina Department of Environmental Quality (NC DEQ) is the Study’s 
non-Federal sponsor (NFS); and 


WHEREAS, the proposed undertaking consists of floodproofing modifications to approximately 
157 residential, commercial, and industrial structures within the cities of Nashville in Nash 
County, Rocky Mount in Edgecombe and Nash Counties, and Greenville, in Pitt County, all in 
North Carolina (see Appendices A and B); and 


WHEREAS, these modifications include structural elevation, structural floodproofing, or flood 
venting as described in Appendix C; and 


WHEREAS, pursuant to 36 Code of Federal Register (C.F.R.) Part 800, the regulations 
implementing Section 106 of the National Historic Preservation Act (NHPA) (54 U.S.C § 
306108), the USACE has determined that the proposed undertaking has the potential to cause an 
effect and/or an adverse effect to historic properties listed in or eligible for listing on the National 
Register of Historic Places (NRHP); and 


WHEREAS, these structures have not been evaluated for their historical significance or 
eligibility for listing to the NRHP; and 
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WHEREAS, USACE has notified the Advisory Council on Historic Preservation (Council) of 
the proposed undertaking and shared its intent to avoid, minimize and/or mitigate effects and/or 
adverse effects to any historic properties through this programmatic agreement (PA); and 


WHEREAS, on March 21, 2024, the Council determined that the Criteria for Council 
Involvement in Reviewing Individual Section 106 Cases (Appendix A to Part 800, Title 36), does 
not apply to this undertaking, and accordingly, has chosen not to participate on this PA; and 


WHEREAS, in accordance with 36 C.F.R. §§800.2 and 800.3, USACE has invited the North 
Carolina State Historic Preservation Office (NC SHPO), Federally-recognized Native American 
Indian Tribes (Tribes), representatives of local governments, and others to participate as 
consulting parties in in the development of this PA. A complete list of those invited to serve as 
consulting parties is included in Appendix D; and 


WHEREAS, the NC SHPO accepted USACE’s invitation to participate as a consulting party 
and is a signatory to this PA; and 


WHEREAS, USACE involved the general public through the National Environmental Policy 
Act (NEPA) process, which affords all persons, organizations, and government agencies the right 
to review and comment on proposed major Federal actions that are evaluated by a NEPA 
document and participate in public meetings during the review of the feasibility report. 


NOW, THEREFORE, USACE, and NC SHPO agree that the undertakings shall be 
implemented in accordance with the following stipulations to avoid, minimize and/or mitigate 
effects and/or adverse effects of the proposed undertaking to historic properties. 
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STIPULATIONS 


USACE shall ensure that the following measures are carried out: 


I. ENGAGING CONSULTING PARTIES AND THE PUBLIC 


USACE will engage consulting parties in writing and invite them to participate in the process 
presented in this PA. Specific participants in this process are defined by 36 C.F.R. part 800.2 (c) 
but at minimum include the NC SHPO and the NFS. Other suggested consulting parties include 
Tribes and affected property owners. The Advisory Council for Historic Preservation, herein 
referred to as the “Council”, may participate in this process at any time. 


USACE will seek the views of the public on the proposed undertaking and its effects on historic 
properties. USACE will develop a list of potentially interested members of the public (e.g., 
including non-profit and non-governmental organizations, state and local governmental agencies, 
museums and educational institutions, businesses, and/or professional researchers) and will 
request their knowledge of the Study area and the effected historic properties in writing (i.e., 
letter or email exchange) or through a series of public meetings, as appropriate. 
DEFINING THE AREAS OF POTENTIAL EFFECT 


A preliminary Area of Potential Effects (APE) for this undertaking was determined by USACE 
based on a feasibility-level design, a detailed records review, and consultation. The preliminary 
APE is identified in Appendix A, and it includes approximately 157 structures and the 
surrounding grounds designated for modifications and/or soil disturbing activities within the 
cities of Nashville in Nash County, Rocky Mount in Edgecombe and Nash Counties, and 
Greenville, in Pitt County, all in North Carolina (see Appendices A, B, and C). 


A structural analysis for each structure will be conducted during the design phase of the project to 
determine the final number of structures affected, their locations, and the implementability of the 
proposed modifications (i.e., elevation, floodproofing, or flood venting). USACE will present the 
final APE to consulting parties with updated maps and project activity descriptions. 


Consulting parties shall be given no more than thirty (30) calendar days (from the date of receipt) 
to review and provide written comments on the APE. Consulting parties may request additional 
time to accommodate review and/or submit comments: however, failure of the consulting parties 
to respond within the review period shall not preclude USACE from moving forward and 
defining the final APE. 


II. IDENTIFICATION AND EVALUATION OF HISTORIC PROPERTIES WITHIN 
THE AREA OF POTENTIAL EFFECT 


USACE shall carry out investigations to evaluate the historic significance and eligibility of 
above-ground structures and archaeological resources within the APE for listing to the NRHP. 
The investigations and evaluation will be carried out in the following manner: 
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A. Professional Standards. All work under this PA will be conducted by, or directly under 
supervision of, individuals that meet the Professional Qualification Standards set forth in 
Archaeology and Historic Preservation: Secretary of the Interior’s (SOI) Standards and 
Guidelines, as specified in 36 C.F.R. Part 61 for archaeology, history, architectural 
history, architecture, or historic architecture. 


B. Above-Ground Structure Investigations. 


1. USACE shall prepare a research design for the investigation of above-ground 
structures, older than 45 years from the date of investigation. This document will 
present research questions related to the site and structure and the methods used to 
evaluate the historic significance of each structure including, but not limited to a 
reconnaissance survey and analysis, a detailed records review of each structure’s age, 
use and modification, photographic and recordation techniques, and a plan for the 
long-term curation of materials developed from this investigation. 


Consulting parties shall have thirty (30) calendar days (from the date of receipt) to 
review and provide written comments on the research design. USACE will make 
changes to the research design based on these comments and re-submit to consulting 
parties for another 30-day review. Upon approval, USACE will implement the 
research design for above-ground structures.  


Methods within the research design will follow the guidelines and requirements 
specified in the SOI’s Standards and Guidelines (48 F.R. 44716-44740) and the North 
Carolina Report Standards for Historic Structure Survey: Reports/Determinations of 
Eligibility / Section 106/110 Compliance Reports in North Carolina. 


2. Required documents for the above-ground structural investigation will include a 
report of findings presenting the overall results and the NRHP eligibility of each 
structure evaluated, and a state site form. The NRHP eligibility will be based on an 
application of the Criteria of Evaluation within 36 C.F.R. §60.4. If questions arise as 
to the NRHP eligibility of the structures identified within the APE, then USACE shall 
obtain assistance from the SOI pursuant to 36 C.F.R. Part 63. 


The report of finding and state site forms will follow the guidelines and requirements 
specified in 36 C.F.R. §800.11, the SOI’s Standards and Guidelines (48 F.R. 44716-
44740), and the North Carolina Report Standards for Historic Structure Survey: 
Reports/Determinations of Eligibility / Section 106/110 Compliance Reports in North 
Carolina. These investigations will be provided under a separate cover from any 
identified archaeological resources. 
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C. Archaeological Resource Investigations. 


1. USACE shall submit a research design for the investigation of archaeological 
resources within the APE. This document will present research questions related to 
the site and the methods used to identify and evaluate the historic significance of each 
resource including, but not limited to hand excavations, archaeological monitoring, an 
analysis of recovered materials, a review of existing literature and records, 
photographic and recordation techniques, and a plan for the long-term curation of 
materials developed from this investigation. 


The methods within the research design will at minimum follow the guidelines and 
requirements specified in the SOI’s Standards and Guidelines (48 F.R. 44716-44740) 
and the North Carolina Office of State Archaeology: Archaeological Investigation 
Standards and Guidelines. In addition, any work completed on state-owned land will 
comply with Section .1602 of Title 07, Subchapter 04R of the North Carolina 
Administrative Codes. 


Consulting parties shall have thirty (30) calendar days (from the date of receipt) to 
review and provide comments on the research design. USACE will make changes to 
the research design based on these comments and re-submit to consulting parties for 
another 30-day review. Upon approval, USACE will implement the research design 
for archaeological resources. 


2. Required documents for the archaeological resource investigations will include a 
report of findings presenting the overall results and the NRHP eligibility of each 
resource evaluated, and a state site form. The NRHP eligibility will be based on an 
application of the Criteria of Evaluation within 36 C.F.R. §60.4. If questions arise as 
to the NRHP eligibility of the resources identified within the APE, then USACE shall 
obtain assistance from the SOI pursuant to 36 C.F.R. Part 63. 


The report of finding and state site forms will follow the guidelines and requirements 
specified in 36 C.F.R. §800.11, the SOI’s Standards and Guidelines (48 F.R. 44716-
44740) and the North Carolina Office of State Archaeology: Archaeological 
Investigation Standards and Guidelines. These investigations will be provided under 
a separate cover from the above-ground structures. 


D. Determinations Of Effect. 


USACE will submit the draft reports of findings described in Stipulation III, B2 and C2 
to consulting parties for a 30-day review and comment period. USACE, either within the 
report of findings or in a cover letter, shall make final determinations of effect to historic 
properties within the APE of the proposed undertaking, pursuant to 36 C.R.R.§800.4(d). 


USACE shall make changes to the reports of findings based on comments received and 
then re-submit to consulting parties for another 30-day review. 
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If it is determined through this documentation and review that above-ground structures 
and archaeological resources listed in or eligible for  the NRHP are within the APE of the 
proposed undertaking, then USACE shall notify consulting parties and either develop 
alternatives that avoid and/or minimize, and/or mitigate the effects of the proposed 
modifications to the historic properties or assess whether the undertaking is an adverse 
effect through additional consultation and documentation, as outlined in Stipulation III E 
below. 


E. Assessment of Adverse Effects. 


If needed, USACE will prepare an assessment of adverse effect for the proposed 
modifications to all above-ground structures and archaeological resources listed on or 
eligible for the NRHP and within the APE. All historic properties will be addressed under 
a single cover and apply the criteria of adverse effect found in 36 C.F.R. §800.5(a)(1). 
The assessment shall meet the documentation standards set forth by 36 C.F.R. §800.11(e) 
and shall make a formal determination of adverse effect to historic properties within the 
APE, pursuant to 36 C.F.R. §800.5(d), either within the assessment or a cover letter. 


The assessment and any supporting documents will be submitted to consulting parties for 
a thirty (30) calendar day review from the date of receipt. USACE will make changes to 
the assessment based on comments received and then re-submit to consulting parties for 
another 30-day review. 


USACE will also continue to work with consulting parties in the development of 
alternatives that avoid, minimize and/or mitigate adverse effects to above-ground 
structures and archaeological resources listed on or eligible for the NRHP. If adverse 
effects are unavoidable, then USACE will seek to resolve them through the process 
outlined in Stipulation III F below. 


F. Resolution of Adverse Effects. 


USACE will follow the process described in 36 C.F.R. §800.6 to resolve adverse effects 
for the proposed modifications to above-ground structures and archaeological resources 
eligible for listing to the NRHP and within the APE. This process will include: 


1. Notification and invitation of the Council to participate in the consultation 
process. 


2. Continued involvement of consulting parties in development of alternatives to 
avoid, minimize and mitigate adverse effects to historic properties. 


3. Submission of documentation required under 36 C.F.R. §800.11(e). 
4. A plan to involve the public in the consultation process. 


Alternatives, best practices and/or activities identified by consulting parties to avoid, 
minimize, and/or mitigate adverse effects of the proposed modifications to above-ground 
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structures and archaeological resources will be captured within a memorandum of 
agreement (MOA). The MOA may cover a single historic property or several if they are 
identified as a historic district. Appropriate and relevant avoidance, minimization and/or 
mitigation efforts memorialized within the MOA will be developed in consultation with 
the SHPO and other participating consulting parties.  


Signatories for the MOA will include USACE, NC SHPO, the affected property owners, 
and the Council (if requested). The NFS will also be offered an opportunity to be an 
invited signatory to the MOA. 


A draft version of the MOA will be provided to signatories for review and comment prior 
to its implementation. USACE shall make changes to the MOA based on comments 
received and then re-submit to consulting parties for another 30-day review. Once the 
language within the MOA is finalized, the MOA will be circulated for signature to the 
NC SHPO, Council (if needed), invited signatories and concurring parties. 
Upon receipt of signatures from USACE, NC SHPO, and Council (if needed) the 
mitigation measure within the MOA can be executed and the adverse effect to the historic 
property (-ies) by the proposed undertaking shall be considered resolved per 36 C.F.R. 
§800.6(b). Copies of the signed MOAs will be provided to the signatories upon 
completion. USACE shall then ensure that undertaking is carried out in accordance with 
the MOA. 


III. PROTECTION OF CONFIDENTIAL INFORMATION 


Consistent with Section 304 of the NHPA (54 U.S.C. § 307103), 36 C.F.R. § 800.11(c), and 
related North Carolina State laws, information created from this PA and undertaking will be 
treated as confidential for the duration of the undertaking by all consulting parties and 
signatories, and shall not to be released to any person, business, organization, or government 
agency that is not a party to this PA. In special situations determined by the agency, USACE 
may require data sharing agreements with consulting parties and signatories as a condition for 
the release of this information.  


Historic properties and sacred sites that may have traditional religious and cultural significance 
to Tribes will be respected and remain confidential. 


IV. PUBLIC INVOLVEMENT AND OUTREACH 


USACE shall inform the public of this PA and its contents through USACE’s website. Sensitive 
information will be withheld from the public in accordance with Stipulation IV above. 


Programmatic Agreement | ER 20-1264 | Tar-Pamlico River Basin Flood Risk Management Project 
Edgecombe, Nash and Pitt Counties, North Carolina Page 7 of 13 







 
   


    


   
 


    
 


 
     


  
 


  


  
 


 
 


  


 
 


 
  


 
    


  
  


   
  


 
   


 
  


  
  


   
   


  
 


  
 


 


V. UNANTICIPATED DISCOVERIES AND HUMAN REMAINS 


A. If cultural resources, not identified as an above-ground structure or an archaeological 
resource, are discovered during implementation of the proposed undertaking, USACE 
will cease all work within a vicinity of the discovery and implement reasonable measures 
that avoid, minimize and/or mitigate effects to the resource. Until a formal evaluation can 
be made of the cultural resource, they will be treated as a historic property eligible for 
listing to the NRHP. 


B. USACE will notify the consulting parties in writing within 48 hours of the discovery and 
request their participation to consult under 36 C.F.R. § 800.13, Post Review Discoveries. 
At minimum, the notification will include a description of the discovery, the events 
leading to the discovery, the steps being taken to avoid further damage to the discovery, 
anticipated effort to document and evaluate the discovery’s historic significant and a list 
of consulting parties. 


C. USACE will then evaluate the historic significance and the NHRP eligibility of the 
discovery, providing documentation in a letter report to consulting parties for a 30-day 
review and comment period. The following conditions will guide subsequent conditions 
in this process: 


1. If the discovery is determined ineligible for the listing to the NRHP, then 
construction activities within the area of the discovery is permitted to continue 
within fourteen (14) calendar days from the date of the determination. 


2. If it is determined that the cultural resource is eligible for listing to the NRHP, 
then the suspension of work will continue. USACE and consulting parties will 
determine the best course of action needed to avoid, minimize and/or mitigate 
adverse effects to the discovery. 


3. If there is a disagreement on the appropriate course of action to address an 
unanticipated discovery or effects to an unanticipated discovery, then USACE 
shall initiate the dispute resolution process set forth in Stipulation VIII. 


D. Procedures guiding the discovery of human remains and associated burial items will 
generally follow Stipulation VI A-C above. The North Carolina Commission of Indian 
Affairs and all Tribes with ancestral ties to the APE will be added as consulting parties 
for the discovery. No photographs or scientific analysis beyond the identification of the 
remains will be permitted. The treatment of these remains and associated items shall be 
guided by the ACHP Policy Statement Regarding Treatment of Burial Sites, Human 
Remains, and Funerary Objects, National Historic Preservation Act and its regulatory 
guidance (36 C.F.R. Part 800),  U.S. Army Corps of Engineers, Policy Guidance Letter 
No. 57 (1998) Indian Sovereignty and Government-to-Government Relations with Indian 
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Tribes and North Carolina General Statute Chapter 70, Article 3 Unmarked Human 
Burial and Human Skeletal Remains Protection Act. 


E. The following language shall be included in construction plans and specifications related 
to the proposed undertaking: 


“If human remains, suspected human remains, or indications of a burial and/or 
any unidentified and unanticipated cultural resource are discovered during the 
construction phase of the undertaking - including but not limited to archaeological 
sites, standing structures, properties of traditional religious and cultural 
significance to the Native American Tribes – the individual(s) who made the 
discovery shall immediately secure the vicinity and make a reasonable effort to 
avoid or minimize harm to the discovery, and notify the project’s construction 
representative, Contracting Officer’s Representative (COR) and USACE’s 
cultural resources representative. If suspected human remains are discovered the 
individual must also notify local law enforcement, coroner/medical examiner, and 
the State Archaeologist.  All activities shall cease within a minimum of 50-feet 
from the inadvertent discovery (50-foot radius ‘no-work’ buffer) until authorized 
by USACE.” 


VI. REPORTING REQUIREMENTS FOR THIS AGREEMENT 
USACE shall provide signatories of this PA an annual summary report of the work undertaken 
pursuant to this PA. This report will include scheduling changes, problems encountered, work 
completed, activities completed, and any objections and/or disputes received by USACE. The 
report shall be in memorandum format and continue until the undertaking is completed and/or 
the PA expires or is terminated, or authorization to complete the undertaking is rescinded. 


VII. DISPUTE RESOLUTION FOR THIS AGREEMENT 


The following procedures shall be used to resolve disputes among signatories regarding the 
implementation of this PA. 


A. Should any signatory to this PA object within thirty (30) days to any action proposed or 
any document provided for review, USACE will consult with the objecting signatory to 
resolve the objection. 


B. If USACE determines that the objection cannot be resolved within forty-five (45) days, 
USACE will forward all documentation relevant to the dispute to the Council and request 
their recommendations or request the comments of the Council. 


C. The Council shall provide USACE input on the resolution of the objection within thirty 
(30) calendar days of receiving adequate documentation. Any Council recommendations 
or comments provided in response will be considered in accordance with 36 C.F.R. § 
800.7(c), with reference only to the subject of the dispute. USACE will respond to the 
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Council’s recommendations or comments indicating how they were considered prior to 
proceeding with the undertaking activities that are the subject to dispute. Responsibility 
to carry out all other Stipulations in this PA that are not the subject of the dispute will 
remain unchanged. 


D. If the Council does not provide its advice regarding the dispute within the thirty (30) 
calendar days, USACE may make a final decision on the dispute and proceed 
accordingly. Prior to reaching such a final decision, USACE will prepare a written 
response that considers any timely comments regarding the dispute from the signatories 
to the PA and provide the signatories and the Council with a copy of such written 
response. 


VIII. WITHDRAWAL AND TERMINATION 


A. Any signatory may withdraw its participation to this PA through written notification to 
all signatories. The withdrawal will become effective thirty (30) calendar days after the 
written notification. The PA will remain in effect for the remaining signatories. 


B. Any signatory may request a termination of the PA through written notification to all 
signatories. If agreed upon by the signatories, the PA will be terminated within thirty (30) 
days of the written notification. 


C. In the event of a termination of the PA, USACE will be required to comply with Section 
106 of the NHPA through the process outlined in Subpart B of 36 C.F.R. Part 800 on 
individual undertakings covered by this PA. 


IX. DURATION AND SUNSET CLAUSE 


A. This PA shall become effective as of the date of the signature of the last signatory to sign. 


B. Unless extended by amendment in accordance with Stipulation XI, this PA shall continue 
for a period of ten years or until one of the following circumstances occur: 


1. The proposed undertaking is completed, and all terms are met, or 
2. The proposed undertaking is terminated, or 
3. An authorization to complete the undertaking is rescinded. 


X. AMENDMENT 


A. This PA can be amended with written approval of the signatories. 


B. The amendments will be in effect on the date the amended agreement is filed with the 
Council. 
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XI. EXECUTION IN COUNTERPARTS 


A. Completion of this PA evidences that USACE has satisfied its responsibilities under 
Section 106 of the NHPA for the proposed undertaking. 


B. This PA may be executed in counterparts. 


XII. ANTI-DEFICIENCY ACT 


All requirements set forth in this PA requiring expenditure of funds by USACE are expressly 
subject to the availability of appropriations and the requirements of the Anti-Deficiency Act 
(Pub. L. 97-258, 96 Stat. 923). No obligation undertaken by USACE under the terms of this PA 
shall require or be interpreted to require a commitment to extend funds not appropriated for a 
particular purpose. If USACE cannot perform any obligation set forth in this PA because of 
unavailability of funds, that obligation must be renegotiated among USACE and the signatories 
as necessary. 
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Colonel, U.S. Army 
District Commander 


Programmatic Agreement I ER 20-1264 ITar-Pamlico River Basin Flood Risk Management Project 
Edgecombe, Nash and Pitt Counties, North Carolina Page 12 of13 







 
   


    


 
  


  
 


  
  


 


 


 


 


 


 


           
 


 


PROGRAMMATIC AGREEMENT 
BETWEEN 
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AND 


THE NORTH CAROLINA STATE HISTORIC PRESERVATION OFFICER 
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PROJECT 


SIGNATORY 


North Carolina State Historic Preservation Office 


__________________________________________ ______________________ 


Dr. Darin Waters Date 


  5/13/2024


State Historic Preservation Officer 
North Carolina Department of Natural and Cultural Resources 
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Appendix B 


Structures proposed to be modified. 


Structures in this table identified as potentially suitable for nonstructural measures. However additional structure-specific analysis 
will need to be conducted to determine final suitability during the second phase of this undertaking, which will occur at a later date if a 
project is authorized by Congress following Study completion. 


ID Address County Structure Type Year 
Construction 45+ years NRHP 


Eligibility 
Proposed Non-


Structural Measure 


0 402 N Greene St Pitt Commercial 1983 No Unevaluated Dry Floodproof 


1 402 N Greene St Pitt Commercial 1983 No Unevaluated Dry Floodproof 


2 400 N Greene St Pitt Commercial 1976 Yes Unevaluated Dry Floodproof 


3 699 N Greene St Pitt Industrial 1972 Yes Unevaluated Dry Floodproof 


4 500 N Greene St Pitt Commercial 2013 No Unevaluated Dry Floodproof 


5 0 Legion St Pitt Commercial Unknown TBD Unevaluated Dry Floodproof 


6 699 N Greene St Pitt Industrial 1972 Yes Unevaluated Dry Floodproof 


7 900 N Greene St Pitt Industrial 1930 Yes Unevaluated Dry Floodproof 


8 699 N Greene St Pitt Industrial 1972 Yes Unevaluated Dry Floodproof 


9 700 N Greene St Pitt Industrial 1965 Yes Unevaluated Dry Floodproof 


10 699 N Greene St Pitt Industrial 1972 Yes Unevaluated Dry Floodproof 


11 1201 Holly St Pitt Utility Unknown TBD Unevaluated Dry Floodproof 


12 2030 Pactolus Hwy Pitt Residential Unknown TBD Unevaluated Elevate 


13 1105 N Memorial Dr Pitt Commercial 1967 Yes Unevaluated Dry Floodproof 







 


     
   


  


        


        


        


         


        


        


        


        


        


        


        


        


        


        


        


        


        


         


14


15


16


17


18


19


20


21


22


23


24


25


26


27


28


29


30


31


ID Address County Structure Type Year 
Construction 45+ years NRHP 


Eligibility 
Proposed Non-
Structural Measure 


0 Legion St Pitt Commercial 1995 No Unevaluated Dry Floodproof 


0 Legion St Pitt Commercial 1995 No Unevaluated Dry Floodproof 


1105 N Memorial Dr Pitt Industrial 1967 Yes Unevaluated Dry Floodproof 


1105 N Memorial Dr Pitt Utility 1967 Yes Unevaluated Dry Floodproof 


1105 N Memorial Dr Pitt Utility 1967 Yes Unevaluated Dry Floodproof 


1003 Legion St Pitt Residential 1985 No Unevaluated Elevate Flood Vent 


0 Legion St Pitt Commercial 1995 No Unevaluated Dry Floodproof 


311 Old River Rd Pitt Commercial 1981 No Unevaluated Dry Floodproof 


1105 N Memorial Dr Pitt Industrial 1967 Yes Unevaluated Dry Floodproof 


0 Legion St Pitt Commercial 1995 No Unevaluated Dry Floodproof 


0 Legion St Pitt Commercial 1995 No Unevaluated Dry Floodproof 


1105 N Memorial Dr Pitt Industrial 1967 Yes Unevaluated Dry Floodproof 


1301 Melody Ln Pitt Utility Unknown TBD Unevaluated Dry Floodproof 


234 W Dudley St Pitt Commercial 1978 Yes Unevaluated Dry Floodproof 


1410 N Pitt St Pitt Residential 1930 Yes Unevaluated Elevate Flood Vent 


1002 N PITT ST Pitt Industrial 1952 Yes Unevaluated Dry Floodproof 


102 Airport Rd Pitt Commercial 1980 No Unevaluated Dry Floodproof 


1200 N Greene St Pitt Commercial 1980 No Unevaluated Dry Floodproof 







 


     
   


  


        


        


        


        


        


        


        


        


        


        


        


         


        


        


        


        


        


        


32


33


34


35


36


37


38


39


40


41


42


43


44


45


46


47


48


49


ID Address County Structure Type Year 
Construction 45+ years NRHP 


Eligibility 
Proposed Non-
Structural Measure 


400 Mumford Rd Pitt Residential 1966 Yes Unevaluated Elevate Flood Vent 


801 Mumford Rd Pitt Industrial 1979 Yes Unevaluated Dry Floodproof 


708 Mumford Rd Pitt Commercial 1987 No Unevaluated Dry Floodproof 


801 Mumford Rd Pitt Industrial 1979 Yes Unevaluated Dry Floodproof 


1401 Mill St Pitt Residential 2000 No Unevaluated Elevate 


1310 Van Dyke St Pitt Residential 1953 Yes Unevaluated Elevate Flood Vent 


507 Mumford Rd Pitt Residential 1958 Yes Unevaluated Elevate 


716 Mumford Rd Pitt Residential 2000 No Unevaluated Elevate 


601 Mumford Rd Pitt Residential 2000 No Unevaluated Elevate 


801 Mumford Rd Pitt Industrial 1979 Yes Unevaluated Dry Floodproof 


801 Mumford Rd Pitt Industrial 1979 Yes Unevaluated Dry Floodproof 


1200 Meadowbrook Dr Pitt Industrial 1940 Yes Unevaluated Dry Floodproof 


801 Mumford Rd Pitt Commercial 1979 Yes Unevaluated Dry Floodproof 


801 Mumford Rd Pitt Industrial 1979 Yes Unevaluated Dry Floodproof 


801 Mumford Rd Pitt Residential 1979 Yes Unevaluated Elevate 


1218 Mumford Rd Pitt Commercial 1963 Yes Unevaluated Dry Floodproof 


1108 Mumford Rd Pitt Commercial 1977 Yes Unevaluated Dry Floodproof 


1214 Mumford Rd Pitt Commercial 1974 Yes Unevaluated Dry Floodproof 
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61
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64


65


66


67


ID Address County Structure Type Year 
Construction 45+ years NRHP 


Eligibility 
Proposed Non-


Structural Measure 


1210 Mumford Rd Pitt Commercial 1974 Yes Unevaluated Dry Floodproof 


1216 Mumford Rd Pitt Industrial 1968 Yes Unevaluated Dry Floodproof 


1204 Mumford Rd Pitt Residential 1901 Yes Unevaluated Elevate 


1206 Mumford Rd Pitt Public 1965 Yes Unevaluated Dry Floodproof 


1600 N Greene St Pitt Residential 1940 Yes Unevaluated Elevate 


1620 Pactolus Hwy Pitt Residential 1955 Yes Unevaluated Elevate Flood Vent 


1375 Mumford Rd Pitt Residential 2000 No Unevaluated Elevate 


1630 N Greene St Pitt Industrial 2022 No Unevaluated Dry Floodproof 


1514 N Greene St Pitt Industrial 1952 Yes Unevaluated Dry Floodproof 


1620 N Greene St Pitt Commercial 1960 Yes Unevaluated Dry Floodproof 


1501 N Memorial Dr Pitt Industrial 1968 Yes Unevaluated Dry Floodproof 


1630 N Greene St Pitt Industrial 2022 No Unevaluated Dry Floodproof 


1612 Cody Ln Pitt Commercial Unknown TBD Unevaluated Dry Floodproof 


144 W Gum Rd Pitt Residential Unknown TBD Unevaluated Elevate 


1620 N Greene St Pitt Commercial 1960 Yes Unevaluated Dry Floodproof 


0 Pollard St Pitt Industrial 1982 No Unevaluated Dry Floodproof 


1630 N Greene St Pitt Commercial 2022 No Unevaluated Dry Floodproof 


320 Pactolus Hwy Pitt Industrial 1950 Yes Unevaluated Dry Floodproof 







 


     
   


  


        


        


        


        


        


        


        


        


        


        


        


        


        


        


        


        


        


        


68


69


70


71


72


73


74


75


76


77


78


79


80


81


82


83


84


85


ID Address County Structure Type Year 
Construction 45+ years NRHP 


Eligibility 
Proposed Non-
Structural Measure 


330 Pactolus Hwy Pitt Industrial 1976 Yes Unevaluated Dry Floodproof 


1784 Embarcadero Ave Pitt Residential Unknown TBD Unevaluated Elevate 


1784 Embarcadero Ave Pitt Residential Unknown TBD Unevaluated Elevate 


1784 Embarcadero Ave Pitt Residential Unknown TBD Unevaluated Elevate 


1784 Embarcadero Ave Pitt Residential Unknown TBD Unevaluated Elevate 


1784 Embarcadero Ave Pitt Residential Unknown TBD Unevaluated Elevate 


1784 Embarcadero Ave Pitt Residential Unknown TBD Unevaluated Elevate 


1784 Embarcadero Ave Pitt Residential Unknown TBD Unevaluated Elevate 


1784 Embarcadero Ave Pitt Residential Unknown TBD Unevaluated Elevate 


1784 Embarcadero Ave Pitt Residential Unknown TBD Unevaluated Elevate 


1784 Embarcadero Ave Pitt Residential Unknown TBD Unevaluated Elevate 


1784 Embarcadero Ave Pitt Residential Unknown TBD Unevaluated Elevate 


3251 Old River Rd Pitt Residential 1964 Yes Unevaluated Elevate 


1784 Embarcadero Ave Pitt Residential Unknown TBD Unevaluated Elevate 


1784 Embarcadero Ave Pitt Residential Unknown TBD Unevaluated Elevate 


1784 Embarcadero Ave Pitt Residential Unknown TBD Unevaluated Elevate 


1784 Embarcadero Ave Pitt Residential Unknown TBD Unevaluated Elevate 


1784 Embarcadero Ave Pitt Residential Unknown TBD Unevaluated Elevate 
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87


88


89


90


91


92


93


94


95


96


97


98


99


100


101


102


103


ID Address County Structure Type Year 
Construction 45+ years NRHP 


Eligibility 
Proposed Non-
Structural Measure 


1784 Embarcadero Ave Pitt Residential Unknown TBD Unevaluated Elevate 


1784 Embarcadero Ave Pitt Residential Unknown TBD Unevaluated Elevate 


1784 Embarcadero Ave Pitt Residential Unknown TBD Unevaluated Elevate 


3939 Old River Rd Pitt Residential Unknown TBD Unevaluated Elevate 


4022 Old River Rd Pitt Residential 1994 No Unevaluated Elevate 


3079 DeLeon Ln Nash Residential Unknown TBD Unevaluated Elevate 


1704 Graham St Nash Residential 1977 Yes Unevaluated Flood Vent 


1001 Bethlehem Rd Nash Commercial 1955 Yes Unevaluated Dry Floodproof 


1169 Nashville Rd Nash Commercial 1950 Yes Unevaluated Dry Floodproof 


1169 Nashville Rd Nash Commercial 1950 Yes Unevaluated Dry Floodproof 


3309 NC 33 NW Edgecombe Commercial Unknown TBD Unevaluated Dry Floodproof 


141 Airport Rd Edgecombe Commercial Unknown TBD Unevaluated Dry Floodproof 


3378 NC 33 NW Edgecombe Commercial Unknown TBD Unevaluated Dry Floodproof 


Airport Rd Edgecombe Industrial Unknown TBD Unevaluated Dry Floodproof 


3334 NC 33 West Edgecombe Commercial Unknown TBD Unevaluated Dry Floodproof 


3378 NC 33 NW Edgecombe Commercial Unknown TBD Unevaluated Dry Floodproof 


Airport Rd Edgecombe Commercial Unknown TBD Unevaluated Dry Floodproof 


529 Airport Rd Edgecombe Industrial Unknown TBD Unevaluated Dry Floodproof 







 


     
   


  


        


        


         


        


         


        


         


         


        


         


         


         


        


        


        


        


        


        


ID Address County Structure Type Year 
Construction 45+ years NRHP 


Eligibility 
Proposed Non-
Structural Measure 


104 529 Airport Rd Edgecombe Residential Unknown TBD Unevaluated Elevate Flood Vent 


105 1663 E Northern Blvd Ext Edgecombe Industrial Unknown TBD Unevaluated Dry Floodproof 


106 192 Lakeview Farm Ln Nash Commercial 1985 No Unevaluated Dry Floodproof 


107 1712 Lafayette Cr Nash Residential 1961 Yes Unevaluated Elevate Flood Vent 


108 192 Lakeview Farm Ln Nash Residential 1985 No Unevaluated Elevate Flood Vent 


104 529 Airport Rd Edgecombe Residential Unknown TBD Unevaluated Elevate Flood Vent 


105 1663 E Northern Blvd Ext Edgecombe Industrial Unknown TBD Unevaluated Dry Floodproof 


106 192 Lakeview Farm Ln Nash Commercial 1985 No Unevaluated Dry Floodproof 


107 1712 Lafayette Cr Nash Residential 1961 Yes Unevaluated Elevate Flood Vent 


108 192 Lakeview Farm Ln Nash Residential 1985 No Unevaluated Elevate Flood Vent 


109 100 Lakeview Farm Ln Nash Residential 1950 Yes Unevaluated Elevate Flood Vent 


110 192 Lakeview Farm Ln Nash Residential 1985 No Unevaluated Flood Vent 


111 1800 Stone Rose Dr Nash Commercial 1961 Yes Unevaluated Dry Floodproof 


112 US 64 ALT West Edgecombe Residential Unknown TBD Unevaluated Elevate Flood Vent 


113 733 N Taylor St Nash Residential 1959 Yes Unevaluated Elevate Flood Vent 


114 322 Morgan St Nash Residential 1940 Yes Unevaluated Flood Vent 


115 309 Morgan St Nash Residential 1950 Yes Unevaluated Flood Vent 


116 213 Melton Dr Nash Commercial 1965 Yes Unevaluated Dry Floodproof 
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119


120


121


122


123


124


125


126


127


128


129


130


131


132


133


134


ID Address County Structure Type Year 
Construction 45+ years NRHP 


Eligibility 
Proposed Non-
Structural Measure 


212 Melton Dr Nash Commercial 1973 Yes Unevaluated Dry Floodproof 


950 Atlantic Ave Edgecombe Public Unknown TBD Unevaluated Dry Floodproof 


101 Patrick Ct Nash Industrial 1996 No Unevaluated Dry Floodproof 


116 N Circle Dr Nash Commercial 1976 Yes Unevaluated Dry Floodproof 


111 Country Club Rd Nash Commercial 1986 No Unevaluated Dry Floodproof 


2412 Sunset Ave Nash Commercial 1965 Yes Unevaluated Dry Floodproof 


111 Country Club Rd Nash Commercial 1986 No Unevaluated Dry Floodproof 


2501 Sunset Ave Nash Commercial 1966 Yes Unevaluated Dry Floodproof 


111 Country Club Rd Nash Commercial 1986 No Unevaluated Dry Floodproof 


117 Country Club Rd Nash Industrial 1976 Yes Unevaluated Dry Floodproof 


111 Country Club Rd Nash Commercial 1986 No Unevaluated Dry Floodproof 


2509 Sunset Ave Nash Commercial 1951 Yes Unevaluated Dry Floodproof 


2510 Sunset Ave Nash Commercial 1969 Yes Unevaluated Dry Floodproof 


2518 Sunset Ave Nash Commercial 1960 Yes Unevaluated Dry Floodproof 


109 Pinewood Ave Nash Residential 1969 Yes Unevaluated Elevate Flood Vent 


114 Forest Hill Ave Nash Commercial 1920 Yes Unevaluated Dry Floodproof 


550 N Wesleyan Blvd Nash Commercial 2018 No Unevaluated Dry Floodproof 


2088 Stone Rose Dr Nash Commercial 1986 No Unevaluated Dry Floodproof 
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136


137


138


139


140


141


142


143


144


145


146


147


148


149


150


151


152


ID Address County Structure Type Year 
Construction 45+ years NRHP 


Eligibility 
Proposed Non-
Structural Measure 


627 Tarrytown Ctr Nash Commercial 1910 Yes Unevaluated Dry Floodproof 


627 Tarrytown Ctr Nash Commercial 1910 Yes Unevaluated Dry Floodproof 


1131 Atlantic Ave Edgecombe Industrial Unknown TBD Unevaluated Dry Floodproof 


1745 Harper St Edgecombe Industrial Unknown TBD Unevaluated Dry Floodproof 


129 Stoney Creek Dr Nash Residential 1983 No Unevaluated Elevate Flood Vent 


3301 Brookview Dr Nash Residential 1976 Yes Unevaluated Elevate Flood Vent 


3309 Brookview Dr Nash Residential 1980 No Unevaluated Elevate 


3305 Brookview Dr Nash Residential 1974 Yes Unevaluated Elevate Flood Vent 


no physical address Nash Residential 1977 Yes Unevaluated Flood Vent 


3441 Greenbriar Dr Nash Residential 1977 Yes Unevaluated Elevate Flood Vent 


3068 Zebulon Rd Nash Residential 1983 No Unevaluated Flood Vent 


3060 Zebulon Rd Nash Residential 1983 No Unevaluated Flood Vent 


3013 Zebulon Rd Nash Commercial 1988 No Unevaluated Dry Floodproof 


3072 Zebulon Rd Nash Residential 1983 No Unevaluated Flood Vent 


3064 Zebulon Rd Nash Residential 1983 No Unevaluated Elevate Flood Vent 


3076 Zebulon Rd Nash Residential 1983 No Unevaluated Elevate Flood Vent 


3186 Zebulon Rd Nash Commercial 1972 Yes Unevaluated Dry Floodproof 


144 Country Club Rd Nash Residential 1953 Yes Unevaluated Elevate 







 


     
   


  


        


        


        


        


 


ID Address County Structure Type Year 
Construction 45+ years NRHP 


Eligibility 
Proposed Non-
Structural Measure 


153 521 Country Club Rd Nash Commercial 1910 Yes Unevaluated Dry Floodproof 


154 101 Rowe Dr Nash Commercial 1995 No Unevaluated Dry Floodproof 


155 303 W Washington St Nash Commercial 1910 Yes Unevaluated Dry Floodproof 


156 10826 NC 97 West Edgecombe Industrial Unknown Unknown Unevaluated Dry Floodproof 
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Appendix C 


Non-Structural Measures Descriptions 


Structure Elevation 


Structure elevation consists of elevating a structure’s habitable area above a specified flood 
elevation. The target elevation used for this study is the 1% annual exceedance probability (AEP) 
elevation plus two feet. Structures can be elevated on piers or on an extended foundation—the 
latter also requires installation of flood vents. If a basement exists, it should be abandoned and 
filled. 


Diagrammatic building elevation (top) and example of an elevated house with flood vents 
(bottom).  
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Dry Floodproofing  


Dry floodproofing consists of waterproofing the entire structure or portions of the structure. 
Structures can generally be dry floodproofed up to between 3 to 4 feet on the exterior walls.  For 
this study, we assumed dry floodproofing to the 1% AEP flood elevation plus two feet or a 
maximum of four feet. Exterior walls would be floodproofed using waterproof membranes and 
protective veneer wall. A sump pump and drain system may be required to remove seepage or 
interior drainage.  Closure panels are required for all openings. 


Dry floodproofing diagrammatic drawing (top) and example (bottom) 







 


 


 


 


 


 


  


  
  


 
 


   
   


 
   


    
    
    
   
    
   
   
   
   
   
   
    
   
    
   


 


 


 


 


  


Appendix D 


Consulting Parties List 


The table in this appendix includes a list of all entities that have been invited to participate as 
consulting parties in Section 106 consultation for this undertaking. The table indicates which 
entities have accepted the invitation to serve as consulting parties. The table also indicates which 
entities have accepted the invitation to serve as Signatory or Concurring Party to the PA. 


LIST OF INVITED PARTIES 


Signatories 
State Agency (Non-Federal 
Sponsor) 
State Agency NC State Historic Preservation Office 
Federal Agency Advisory Council on Historic Preservation 


Concurring Parties 


Invited but did not respond or chose not to participate 
Federally-recognized Tribe Catawba Indian Nation 
Federally-recognized Tribe Eastern Band of Cherokee Indians 
Federally-recognized Tribe Monacan Indian Nation 
Federally-recognized Tribe United Keetoowah Band of Cherokee Indians in Oklahoma 
Federally-recognized Tribe Cherokee Nation 
State Agency NC Division of State Historic Sites and Properties 
State Agency NC Commission of Indian Affairs 
State Agency NC Office of Archaeology 
State-recognized Tribe Meherrin Indians 
State-recognized Tribe Haliwa-Saponi Tribe 
Historic commission Rocky Mount Historic Preservation Commission 
Historic commission Greenville Historic Preservation Commission 
Historic commission Tarboro Historic District Commission 
Archaeological society NC Archaeological Society 







 


 


 


Appendix E 


Correspondence 
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~ ACHP 
<Jl 


March 21, 2024 


Michelle R. Zulauf, M.A., RPA 
District Archaeologist & Tribal Liaison 
USACE Pittsburgh District 
U.S. Army Corps of Engineers 


Ref: Tar-Pamlico River Basin Flood Risk Management Study 


Edgecombe, Nash and Pitt Counties, North Carolina 


ACHP Project Number: 020699 


Dear Ms. Zulauf: 


On March 19, 2024, the Advisory Council on Historic Preservation (ACHP) received your notification 
and supporting documentation regarding the potential adverse effects of the referenced undertaking on a 
property or properties listed or eligible for listing in the National Register of Historic Places. Based upon 
the information you provided, we have concluded that Appendix A, Criteria for Council Involvement in 


Reviewing Individual Section 106 Cases, of our regulations, “Protection of Historic Properties” (36 CFR 
Part 800) implementing Section 106 of the National Historic Preservation Act, does not apply to this 
undertaking. Accordingly, we do not believe our participation in the consultation to resolve adverse 
effects is needed. 


However, if we receive a request for participation from the State Historic Preservation Officer (SHPO), 
Tribal Historic Preservation Officer, affected Indian tribe, a consulting party, or other party, we may 
reconsider this decision. Should the undertaking’s circumstances change, consulting parties cannot come 
to consensus, or you need further advisory assistance to conclude the consultation process, please contact 
us. 


Pursuant to Section 800.6(b)(1)(iv), you will need to file the final Section 106 agreement document 
(Agreement), developed in consultation with the North Carolina SHPO and any other consulting parties, 
and related documentation with the ACHP at the conclusion of the consultation process. The filing of the 
Agreement and supporting documentation with the ACHP is required in order to complete the 
requirements of Section 106 of the National Historic Preservation Act. 


Thank you for providing us with your notification of adverse effect. If you have any questions or require 
our further assistance, please contact Christopher Daniel at (202) 517-0223 or by e-mail at 


ADVISORY COUNCIL ON HISTORIC PRESERVATION 


401 F Street NW, Suite 308 • Washington, DC 20001-2637 
Phone: 202-517-0200 • Fax: 202-517-6381 • achp@achp.gov • www.achp.gov 



www.achp.gov

mailto:achp@achp.gov
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DEPARTMENT OF THE ARMY 
U.S. ARMY CORPS OF ENGINEERS, PITTSBURGH DISTRICT 


1000 LIBERTY AVENUE 
PITTSBURGH, PA 15222-4186 


March 19, 2024 


Planning and Environmental Branch 


Mr. Christopher Daniel 
Advisory Council on Historic Preservation 
401 F Street NW, Suite 308 
Washington, DC 20001 


Dear Mr. Daniel: 


The U.S. Army Corps of Engineers (USACE), Pittsburgh District is currently studying the 
feasibility and environmental effects associated with the Tar-Pamlico River Basin Flood 
Risk Management Study (Study) (ER 20-1264). The proposed Study was authorized by the 
House Committee on Transportation and Infrastructure Resolution adopted April 11, 2000, 
and the House Committee on Transportation and Infrastructure Resolution adopted May 
21, 2003. The North Carolina Department of Environmental Quality is the non-Federal 
Sponsor for the Study. The purpose of the Study is to assess and recommend actions that 
reduce flood risk and increase resiliency within the Tar-Pamlico River Basin. A draft 
integrated feasibility study and National Environmental Policy Act (NEPA) compliant 
document that identifies the Recommended Plan is being prepared for the Study and will 
address its effects to the natural and human environment. 


Pursuant to Section 106 of the National Historic Preservation Act (NHPA) (54 U.S.C. § 
306108), and its implementing regulations (36 C.F.R. § 800), the USACE has determined 
that the Study constitutes an undertaking as defined in 36 C.F.R. § 800.16(y) and has a 
potential to affect historic properties listed on, or determined eligible for, the National 
Register of Historic Places under 36 C.F.R. § 800.3. 


Under the current Recommended Plan, USACE is proposing to incorporate a series of 
nonstructural measures that include structure elevation, floodproofing or flood venting. 
Initial analysis has identified a total of 157 structures preliminarily suitable for nonstructural 
measures. However additional structure-specific analysis will need to be conducted to 
determine final suitability during the second phase of this undertaking, which will occur at a 
later date if a project is authorized by Congress following Study completion. 
Based on this information, USACE has determined that the Area of Potential Effects (APE) 
for this undertaking includes areas where initial Study analyses indicate modification of 
existing structures will be economically feasible in Nash, Edgecombe and Pitt Counties, 
North Carolina. 


A review of the NC Historic Preservation Office GIS web mapping (HPOWEB) indicates 
that none of the identified structures have been evaluated for inclusion in the National 
Register of Historic Places (NRHP) or are located within a known historic district. Additional 
investigations are necessary to determine the eligibility of these structures. Furthermore, 
USACE has initiated consultation with the Catawba Indian Nation, Cherokee Nation, 







 
 


 
 


 
 
 
 


    
     


     
    


     
 


   
 


    
  


     
    


  
     


  
 


  
 


   
   


     
  
  


 
 
 
 


  
     


 


Eastern Band of Cherokee Indians, Monacan Indian Nation, and the United Keetoowah 
Band of Cherokee Indians in Oklahoma in an effort to identify any properties within the APE 
with religious and/or cultural significance that may be eligible for inclusion in the NRHP. 
Furthermore, USACE is seeking additional consulting parties. Thus far USACE has invited 
the Rocky Mount Historic Preservation Commission, the Tarboro Historic District 
Commission, and the Greenville Historic Preservation Commission to participate as 
consulting parties for this Study. 


Based on the present (i.e., feasibility-level) design, USACE proposes the development 
of a Study-specific programmatic agreement (PA) with your office to comply with Section 
106 of the NHPA. The proposed PA would include timelines to conduct surveys to identify 
historic properties within the APE, review procedures to ensure appropriate participation by 
your office, and requirements to avoid, minimize, or mitigate adverse effects to historic 
properties. A working draft of the PA has been included with this letter for your review and 
comment. 


Pursuant to 36 C.F.R. 800.14(a)(2), USACE is submitting the proposed alternative 
procedures to ACHP for review and inviting the agency to participate in the drafting and 
execution of the proposed PA. If you have any questions or require additional information, 
please contact Ms. Michelle Zulauf, District Archaeologist, at (412) 395-7521 or 
michelle.r.zulauf@usace.army.mil 


Sincerely, 


Marc Glowczewski, PE, PMP 
Chief, Planning and Environmental Branch 


Enclosures 


-2-



mailto:michelle.r.zulauf@usace.army.mil





 
 
 
 
 
 
 
 
 


 
 


  
      


   
 


  


  


    
   


  


 


        
  


   
              


 
   


               
  


       
     


      
        


 


         
 


   


     


 
 
  


  


   
    


 


 


Advisory Council on Historic Preservation 
Electronic Section 106 Documentation Submittal System (e106) Form 


MS Word format 


Send to: e106@achp.gov 


Please review the instructions at www.achp.gov/e106-email-form prior to completing this form. 
Questions about whether to use the e106 form should be directed to the assigned ACHP staff 
member in the Office of Federal Agency Programs. 


I. Basic information 


1. Purpose of notification. Indicate whether this documentation is to: 
☐     Notify the ACHP of a finding that an undertaking may adversely affect historic properties 
☐     Invite the ACHP to participate in a Section 106 consultation 
☒ Propose to develop a project Programmatic Agreement (project PA) for complex or multiple 


undertakings in accordance with 36 C.F.R. 800.14(b)(3) 
☐     Supply additional documentation for a case already entered into the ACHP record system 
☐ File an executed MOA or PA with the ACHP in accordance with 800.6(b)(iv) (where the 


ACHP did not participate in consultation) 
☐ Other, please describe 


Click here to enter text. 


2. ACHP Project Number (If the ACHP was previously notified of the undertaking and an ACHP 
Project Number has been provided, enter project number here and skip to Item 7 below): Click here to 
enter text. 


3. Name of federal agency (If multiple agencies, list them all and indicate whether one is the lead 
agency): 


U.S. Army Corps of Engineers – Pittsburgh District 


4. Name of undertaking/project (Include project/permit/application number if applicable): 


Tar-Pamlico River Basin Flood Risk Management Study (Study) 


5. Location of undertaking (Indicate city(s), county(s), state(s), land ownership, and whether it would 
occur on or affect historic properties located on tribal lands): 


The undertaking comprises Tar River Basin in North Carolina to just above the town of Washington, in 
Edgecombe, Nash and Pitt Counties. The Study area primarily privately owned and outside of any tribal 
lands. 


ADVISORY COUNCIL ON HISTORIC PRESERVATION 


401 F Street NW, Suite 308  Washington, DC 20001-2637 
Phone: 202-517-0200  Fax: 202-517-6381  achp@achp.gov  www.achp.gov 



http://www.achp.gov/e106-email-form

www.achp.gov

mailto:achp@achp.gov
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6. Name and title of federal agency official and contact person for this undertaking, including email 
address and phone number: 


Michelle Zulauf – USACE Pittsburgh District Archaeologist 
Michelle.r.zulauf@usace.army.mil 
412-395-7521 


II. Information on the Undertaking* 


7.  Describe the undertaking and nature of federal involvement (if multiple federal agencies are 
involved, specify involvement of each): 


Pursuant to Section 106 of the National Historic Preservation Act (NHPA) (54 U.S.C. § 306108), and its 
implementing regulations (36 C.F.R. § 800), the USACE has determined that the Study constitutes an 
undertaking as defined in 36 C.F.R. § 800.16(y) and has a potential to affect historic properties listed on, 
or determined eligible for, the National Register of Historic Places under 36 C.F.R. § 800.3. 


Under the current Recommended Plan, USACE is proposing to incorporate a series of nonstructural 
measures that include structure elevation, floodproofing or flood venting. Initial analysis has identified a 
total of 157 structures preliminarily suitable for nonstructural measures. However additional structure-
specific analysis will need to be conducted to determine final suitability during the second phase of this 
undertaking, which will occur at a later date if a project is authorized by Congress following Study 
completion. 


8. Describe the Area of Potential Effects (APE): 


Based on this information, USACE has determined that the Area of Potential Effects (APE) for this 
undertaking includes areas where initial Study analyses indicate modification of existing structures will 
be economically feasible in Nash, Edgecombe and Pitt Counties, North Carolina (Enclosure). 


9. Describe steps taken to identify historic properties: 


Based on the present (i.e., feasibility-level) design, USACE proposes the development of a Study-specific 
programmatic agreement (PA) with your office to comply with Section 106 of the NHPA. The proposed 
PA would include timelines to conduct surveys to identify historic properties within the APE, review 
procedures to ensure appropriate participation by your office, and requirements to avoid, minimize, or 
mitigate adverse effects to historic properties. A working draft of the PA has been included with this letter 
for your review and comment. 


10.  Describe the historic property (or properties) and any National Historic Landmarks within the APE 
(or attach documentation or provide specific link to this information): 


There are no known historic properties within the APE. 


11.  Describe the undertaking’s effects on historic properties: 


N/A 


12. Explain how this undertaking would adversely affect historic properties (include information on 



mailto:Michelle.r.zulauf@usace.army.mil
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any conditions or future actions known to date to avoid, minimize, or mitigate adverse effects): 


N/A 
13. Provide copies or summaries of the views provided to date by any consulting parties, Indian 
tribes or Native Hawai’ian organizations, or the public, including any correspondence from the SHPO 
and/or THPO. 


* see Instructions for Completing the ACHP e106 Form 


III. Additional Information 


14.  Please indicate the status of any consultation that has occurred to date, including whether there 
are any unresolved concerns or issues the ACHP should know about in deciding whether to 
participate in consultation. Providing a list of consulting parties, including email addresses and 
phone numbers if known, can facilitate the ACHP’s review response. 


USACE has initiated consultation with the North Carolina Historic Preservation Office, the Catawba 
Indian Nation, Cherokee Nation, Eastern Band of Cherokee Indians, Monacan Indian Nation, United 
Keetoowah Band of Cherokee Indians, Tarboro Historic District Commission,  Greenville Historic 
Preservation Commission and Rocky Mount Historic Preservation Commission. 


There are no known conflicts or unresolved concerns. 


15 Does your agency have a website or website link where the interested public can find out about 
this project and/or provide comments? Please provide relevant links: 


https://www.lrp.usace.army.mil/Missions/Planning-Programs-Project-Management/Key-Projects/Tar-
Pamlico-Feasibility-Study/ 


16. Is this undertaking considered a “major” or “covered” project listed on the Federal 
Infrastructure Projects Permitting Dashboard? If so, please provide the link: 


No 


The following are attached to this form (check all that apply): 


☒     Section 106 consultation correspondence 


☒     Maps, photographs, drawings, and/or plans 


☐     Additional historic property information 


☒ Consulting party list with known contact information 


☐ Other: Click here to enter text. 



https://www.lrp.usace.army.mil/Missions/Planning-Programs-Project-Management/Key-Projects/Tar
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North Carolina Department of Natural and Cultural Resources 
State Historic Preservation Office 


Ramona M. Bartos, Administrator 
Governor Roy Cooper    Office of Archives and History 
Secretary D. Reid Wilson   Deputy Secretary, Darin J. Waters, Ph.D. 


February 1, 2024 


Michelle  Zulauf  michelle.r.zulauf@usace.army.mil 
U.S. Army Corps of Engineers 
Pittsburgh District 
2200 William S. Moorhead Federal Building 
1000 Liberty Avenue 
Pittsburgh, PA 15222-4186 


Re: Tar-Pamlico River Basin Flood Risk Management, Multiple Counties, ER 20-1264 


Dear Ms. Zulauf: 


Thank you for your email of February 1, 2024, requesting clarification of our January 5, 2023, response 
letter. We apologize that it did not specifically address your request for concurrence of the proposed Tar 
River Basin area of potential effect (APE), to include work within Nashville (Nash County), Rocky Mount 
(Nash and Edgecombe Counties), and Greenville (Pitt County). We do not object to the proposed APE and 
look forward to continuing the development of the study-specific programmatic agreement (PA). 


We are currently reviewing the draft PA provided to us on January 5, 2024, and will return our comments 
to you by February 16, 2024, as requested. 


The above comments are made pursuant to Section 106 of the National Historic Preservation Act and the 
Advisory Council on Historic Preservation’s Regulations for Compliance with Section 106 codified at 36 
CFR Part 800. 


Thank you for your cooperation and consideration. If you have questions concerning the above comment, 
contact Renee Gledhill-Earley, environmental review coordinator, at 919-814-6579 
or environmental.review@dncr.nc.gov. In all future communication concerning this project, please cite the 
above referenced tracking number. 


Katie Harville, NC HPO katie.harville@dncr.nc.gov 


Sincerely, 


Ramona Bartos, Deputy 
State Historic Preservation Officer 


Location: 109 East Jones Street, Raleigh NC 27601 Mailing Address: 4617 Mail Service Center, Raleigh NC 27699-4617   Telephone/Fax: (919) 814-6570/814-6898 


cc 



mailto:katie.harville@dncr.nc.gov

mailto:environmental.review@dncr.nc.gov

mailto:michelle.r.zulauf@usace.army.mil





 
 


 
  


   
                               


                                           
 
 


              


 
 


         
 


 


 


 
       


 
   


 
    


   
           


 
 


 
 


       
 


 
      


   
   


 
  


 
  


 
 


  


North Carolina Department of Natural and Cultural Resources 
State Historic Preservation Office 


Ramona M. Bartos, Administrator 
Governor Roy Cooper 
Secretary D. Reid Wilson 


Office of Archives and History 
Deputy Secretary, Darin J. Waters, Ph.D. 


January 5, 2024 


Kristi Dobra kristi.s.dobra@usace.army.mil 
U.S. Army Corps of Engineers 
Pittsburgh District 
2200 William S. Moorhead Federal Building 
1000 Liberty Avenue 
Pittsburgh, PA 15222-4186 


Re: Tar-Pamlico River Basin Flood Risk Management, Multiple Counties, ER 20-1264 


Dear Ms. Dobra: 


Thank you for your email of November 2, 2023, transmitting the draft Integrated Feasibility Report and 
Environmental Assessment, dated October 2023, for the above-referenced undertaking. We have reviewed 
the documentation as well as the invitation to consult letter transmitted by Michelle Zulauf, USACE 
Pittsburg District, and offer the following comments. 


We note that plan “3B”, which includes proposed work (elevation, venting, and dry floodproofing) to over 
100 at-risk structures, is the preferred alternative. We look forward to developing a programmatic 
agreement with USACE to address the agency’s Section 106 requirements and the plan’s potential to affect 
historic properties.  


Please contact Katie Harville, Environmental Review Specialist, at katie.harville@dncr.nc.gov, and Chris 
Southerly, acting State Archaeologist, at chris.southerly@dncr.nc.gov, to schedule upcoming consultation  
meetings with our office. 


The above comments are made pursuant to Section 106 of the National Historic Preservation Act and the 
Advisory Council on Historic Preservation’s Regulations for Compliance with Section 106 codified at 36 
CFR Part 800. 


Thank you for your cooperation and consideration. If you have questions concerning the above comment, 
contact Renee Gledhill-Earley, environmental review coordinator, at 919-814-6579  


Location: 109 East Jones Street, Raleigh NC 27601 Mailing Address: 4617 Mail Service Center, Raleigh NC 27699-4617 Telephone/Fax: (919) 814-6570/814-6898 



mailto:katie.harville@dncr.nc.gov

mailto:chris.southerly@dncr.nc.gov

mailto:kristi.s.dobra@usace.army.mil





    
 


              


 
  


 
 


  
  
 


 
     


 
   


         
        


      


ER 20-1264, January 05, Page 2 of 2 


or environmental.review@dncr.nc.gov. In all future communication concerning this project, please cite the 
above referenced tracking number. 


cc Chris Southerly, NC Office of State Archaeology chris.southerly@dncr.nc.gov 
Katie Harville, NC HPO katie.harville@dncr.nc.gov 
Michelle Zulauf, USACE Pittsburgh District michelle.r.zulauf@usace.army.mil 
Lindsay Ferrante, USACE Wilmington District lindsay.ferrante@usace.army.mil 


Sincerely, 


Ramona Bartos, Deputy 
State Historic Preservation Officer 


Location: 109 East Jones Street, Raleigh NC 27601 Mailing Address: 4617 Mail Service Center, Raleigh NC 27699-4617 Telephone/Fax: (919) 814-6570/814-6898 



mailto:environmental.review@dncr.nc.gov
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DRAFT 


PROGRAMMATIC AGREEMENT BETWEEN THE U.S. ARMY CORPS OF ENGINEERS, 
WILMINGTON DISTRICT, THE NORTH CAROLINA STATE HISTORIC PRESERVATION 


OFFICER, AND THE ADVISORY COUNCIL ON HISTORIC PRESERVATION REGARDING 
THE TAR-PAMLICO RIVER BASIN FLOOD RISK MANAGEMENT STUDY 


WHEREAS, the U.S. Army Corps of Engineers, Wilmington District (USACE) has prepared a 
feasibility and environmental assessment of engineering solutions to reduce flood risks within the 
Tar-Pamlico River basin, herein referred to as the “study”; and 


WHEREAS, the study is authorized under by House Resolutions adopted on April 11, 2000, and 
May 21, 2003, by the Committee on Transportation and Infrastructure of the United States House 
of Representatives and is funded by the Additional Supplemental Appropriations for Disaster 
Relief of 2019, H.R. 2157; and 


WHEREAS, the North Carolina Department of Environmental Quality (NC DEQ) is the study’s 
non-Federal sponsor (NFS); and 


WHEREAS, the proposed undertaking consists of modifications to approximately 157 
residential, commercial and industrial structures within the cities of Nashville in Nash County, 
Rocky Mount in Edgecombe and Nash Counties, and Greenville, in Pitt County, NC (see 
Appendices B and C); and 


WHEREAS, these modifications include structural elevation, floodproofing, or flood venting 
as described in Appendix A; and 


WHEREAS, pursuant to 36 Code of Federal Register (C.F.R.) Part 800, the regulations 
implementing Section 106 of the National Historic Preservation Act (NHPA) (54 U.S.C § 306108), 
the USACE has determined that the proposed undertaking has the potential to cause an effect 
and/or an adverse effect to historic properties eligible for listing on the National Register of 
Historic Places (NRHP); and 


WHEREAS, these structures have not been evaluated for their historical significance or eligibility 
for listing to the National Register of Historic Places ; and 


WHEREAS, USACE has notified the Advisory Council on Historic Preservation (ACHP) of the 
proposed undertaking and shared its intent to resolve effects and/or adverse effects to any 
historic properties through a project-specific programmatic agreement (PA); and 


WHEREAS, the Council has accepted/declined to participate in this PA on ???????; and 


WHEREAS, in accordance with 36 C.F.R. Parts 800.2 and 800.3, USACE has invited the North 
Carolina State Historic Preservation Officer (NC SHPO), Federally-recognized Native American 
Indian tribes, representatives of local governments, and others to participate as consulting 
parties in in the development of this PA as further described herein, and a complete list of those 
invited to serve as consulting parties is included in Appendix D; 
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WHEREAS, USACE involved the general public through review of the National Environmental 
Policy Act (NEPA) process, which affords all persons, organizations, and government agencies 
the right to review and comment on proposed major Federal actions that are evaluated by a 
NEPA document and participate in public meetings during the review of the feasibility report; and 


NOW, THEREFORE, USACE, NC SHPO, and ACHP (if participating) agree that the 
undertakings shall be implemented in accordance with the following stipulations resolve effects 
and/or adverse effects of the proposed undertaking to historic properties. 


STIPULATIONS 


I. ENGAGING CONSULTING PARTIES AND THE PUBLIC 


USACE will engage consulting parties in writing and invite them to participate in the process 
presented in this agreement. Specific participants in this process are defined by 36 C.F.R. part 
800.2 (c) but will minimally include the NC SHPO and the NFS. Other suggested consulting 
parties include Federally-recognized Native American tribes and affected property owners. The 
Advisory Council for Historic Preservation, herein referred to as the “Council”, may participate in 
this process at any time. 


USACE will also seek the views of the public on the proposed undertaking and its effects on 
historic properties. USACE will develop a list of potentially interested members of the public – 
including non-profit and non-governmental organizations, state and local governmental agencies, 
museums and educational institutions, businesses, and/or professional researchers – request 
their knowledge of the study area and the effected historic properties in writing or through a 
public meeting. Distribution of these requests may be performed through standard mail, 
electronic mail or through on-line resources. 


II. DEFINING THE AREAS OF POTENTIAL EFFECT 


A preliminary APE for this undertaking was determined by USACE based on a feasibility-level 
design, a detailed records review, and consultation. The preliminary APE includes modifications 
to approximately 157 structures and the surrounding grounds designated for soil disturbing 
activities within the cities of Nashville in Nash County, Rocky Mount in Edgecombe and Nash 
Counties, and Greenville, in Pitt County, NC (see Appendices A, B, and C). 


A structural analysis for each structure will be conducted during the design phase of the project to 
determine the final number of structures effected, their locations, and the implementability of the 
proposed modifications (i. e. elevation, floodproofing, or flood venting). USACE will present the 
final APE to consulting parties with updated maps and project activity descriptions. 


Consulting parties shall be given no more than thirty (30) calendar days (from the date of receipt) 
to review and provide written comments on the APE. A failure of the consulting parties to 
respond within the review period shall not preclude USACE from moving forward to the next step 
in this agreement. 
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III. IDENTIFIICATION AND EVALUATION OF HISTORIC PROPERTIES WITHIN THE 
AREA OF POTENTIAL EFFECT 


USACE shall carry out investigations to evaluate the historic significance and eligibility of above-
ground structures and archaeological resources for listing to the National Register of Historic 
Places with the APE for the proposed undertaking. These investigations will be carried out in 
cooperation with consulting parties. This evaluation will be carried out in the following manner: 


A. Professional Standards. All work under this agreement will be conducted by, or directly 
under supervision of, individuals that meet the Professional Qualification Standards set 
forth in Archaeology and Historic Preservation: Secretary of the Interior’s (SOI) Standards 
and Guidelines, as specified in 36 C.F.R. Part 61 for archaeology, history, architectural 
history, architecture, or historic architecture. 


B. Above-Ground Structure Investigations. 


1. USACE shall prepare a research design for the investigation of above-ground 
structures, older than 45 years from the date of investigation. This document will 
present research questions related to the site and structure and the methods used to 
evaluate the historic significance of each structure including, but not limited to a 
reconnaissance survey and analysis, a detailed records review of each structure’s 
age, use and modification, photographic and recordation techniques, and a plan for 
the long-term curation of materials developed from this investigation. 


Consulting parties shall have thirty (30) calendar days (from the date of receipt) to 
review and provide written comments on the research design. USACE will make 
changes to the research design based on these comments and re-submit to 
consulting parties for another 30-day review. Upon approval, USACE will implement 
the research design for above-ground structures. 


Methods within the research design will minimally follow the guidelines and 
requirements specified in the SOI’s Standards and Guidelines (48 F.R. 44716-44740) 
and the North Carolina Report Standards for Historic Structure Survey: 
Reports/Determinations of Eligibility / Section 106/110 Compliance Reports in North 
Carolina. 


2. Required documents for the above-ground structural investigation will include a report 
of findings presenting the overall results and the NRHP eligibility of each structure 
evaluated, and a state site form. The NRHP eligibility will be based on an application 
of the Criteria of Evaluation within 36 C.F.R. Part 60.4. If questions arise as to the 
NRHP eligibility of the structures identified within the APE, then USACE shall obtain 
assistance from the Secretary of Interior pursuant to 36 C.F.R. Part 63. 


The report of finding and state site forms will follow the guidelines and requirements 
specified in 36 C.F.R. Part 800.11(d), the SOI’s Standards and Guidelines (48 F.R. 
44716-44740), and the North Carolina Report Standards for Historic Structure Survey: 
Reports/Determinations of Eligibility / Section 106/110 Compliance Reports in North 
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Carolina. These investigations will be provided under a separate cover from any 
identified archaeological resources. 


C. Archaeological Resource Investigations. 


1. USACE shall submit a research design for the investigation of archaeological 
resources within the APE. This document will present research questions related to 
the site and the methods used to identify and evaluate the historic significance of 
each resource including, but not limited to hand excavations, archaeological 
monitoring, an analysis of recovered materials, a review of existing literature and 
records, photographic and recordation techniques, and a plan for the long-term 
curation of materials developed from this investigation. 


The methods within the research design will minimally follow the guidelines and 
requirements specified in the SOI’s Standards and Guidelines (48 F.R. 44716-44740) 
and the North Carolina Office of State Archaeology: Archaeological Investigation 
Standards and Guidelines. In addition, any work completed on state-owned land will 
comply with Section .1600 of Title 07, Subchapter 04R of the North Carolina 
Administrative Codes. 


Consulting parties shall have thirty (30) calendar days (from the date of receipt) to 
review and provide comments on the research design. USACE will make changes to 
the research design based on these comments and re-submit to consulting parties for 
another 30-day review. Upon approval, USACE will implement the research design for 
archaeological resources.  


2. Required documents for the archaeological resource investigations will include a 
report of findings presenting the overall results and the NRHP eligibility of each 
resource evaluated, and a state site form. The NRHP eligibility will be based on an 
application of the Criteria of Evaluation within 36 C.F.R. Part 60.4. If questions arise 
as to the NRHP eligibility of the resources identified within the APE, then USACE 
shall obtain assistance from the Secretary of Interior pursuant to 36 C.F.R. Part 63. 


The report of finding and state site forms will follow the guidelines and requirements 
specified in 36 C.F.R. Part 800.11(d), the SOI’s Standards and Guidelines (48 F.R. 
44716-44740) and the North Carolina Office of State Archaeology: Archaeological 
Investigation Standards and Guidelines. These investigations will be provided under a 
separate cover from the above-ground structures. 


D. Determinations Of Effect. 


USACE will submit the draft reports of findings to consulting parties for a 30-day review 
and comment period. USACE shall make changes to the reports of findings based on 
comments received and then re-submit to consulting parties for another 30-day review. A 
formal determination of effect to above-ground structures and archaeological resources 
will also be included with these submissions. 


If it is determined through this review process that above-ground structures and 
archaeological resources eligible for listing to the NRHP are within the APE, then USACE 







 


 


       
     


  
  


 
    


 
  


  
     


        
       


       
     


  
 


  
   


  
  


  
  


 
       


    
 


        
   


  
      
     


 
      


      
   


       
    


   
   


 
     


     
      


      
  


   


Reviewed by SHPO 5 JAN 2024 


shall notify consulting parties and either develop alternatives that avoid and/or minimize 
the effect of the proposed modifications to the historic properties or assess whether the 
undertaking is an adverse effect through additional consultation and documentation, as 
outlined in Stipulation II E below. 


E. Assessment of Adverse Effects. 


If needed, USACE will prepare an assessment of adverse effect for the proposed 
modifications to all above-ground structures and archaeological resources eligible for 
listing to the NRHP and within the APE. All historic properties will be addressed under a 
single cover and apply the criteria of adverse effect found in 36 C.F.R. Part 800.5 (1)(a). 
The assessment shall meet the documentation standards set forth by 36 C.F.R. Part 
800.11(e) and be submitted to consulting parties for a thirty (30) calendar day review from 
the date of receipt. USACE shall make changes to the assessment based on comments 
received and then re-submit to consulting parties for another 30-day review. 


USACE will also continue to work with consulting parties in the development alternatives 
that avoid and/or minimize adverse effects to above-ground structures and archaeological 
resources eligible for listing to the NRHP. If adverse effects are unavoidable, then 
USACE will seek to resolve them through the process outlined in Stipulation II F below. 


F. Resolution of Adverse Effects. 


USACE shall follow the process described in 36 C.F.R. Part 800.6 to resolve adverse 
effects for the proposed modifications to above-ground structures and archaeological 
resources eligible for listing to the NRHP and within the APE. This process will include: 


1. Notification and invitation of the Council to participate in the consultation process. 
2. Continued involvement of consulting parties in development of alternatives to 


avoid, minimize and mitigate adverse effects to historic properties. 
3. Submission of documentation required under 36 C.F.R. Part 800.11(e). 
4. A plan to involve the public in the consultation process. 


Alternatives, best practices and/or activities identified by consulting parties to avoid, 
minimize, and/or mitigate adverse effects of the proposed modifications to above-ground 
structures and archaeological resources will be captured within a memorandum of 
agreement (MOA). The MOA may cover a single historic property or several if they are 
identified as a historic district. Minimally, the MOA will include requirements for the 
development of a historic property(-ies) treatment plan and completion of a NRHP 
nomination form(s) for the individual historic property or historic district. 


Signatories for the MOA will be USACE, NCSHPO, and the Council (if requested). The 
NFS will also be offered an opportunity to be an invited signatory to the MOA. 
A draft version of the MOA will be provided to signatories for review and comment prior to 
its implementation. USACE shall make changes to the MOA based on comments 
received and then re-submit to consulting parties for another 30-day review. Once 
finalized, the MOA will be circulated for signature. Copies of the signed MOAs will be 
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provided to the signatories upon completion. USACE shall then ensure that undertaking 
is carried out in accordance with the MOA. 


IV. PROTECTION OF CONFIDENTIAL INFORMATION 


Consistent with Section 304 of the NHPA (54 U.S.C. § 300310), 36 C.F.R. Part 800.11(c), and 
related North Carolina State laws, information created from this agreement and undertaking will 
be treated as confidential for the duration of the project by all consulting parties and signatories, 
and shall not to be released to any person, business, organization or government agency that is 
not a party to this agreement. In special situations determined by the agency, USACE may 
require data sharing agreements with consulting parties and signatories as a condition for the 
release of this information. 


Historic properties and sacred sites that may have traditional religious and cultural significance to 
Federally-recognized Native American Tribes will be respected and remain confidential. 


V. PUBLIC INVOLVEMENT AND OUTREACH 


USACE shall inform the public of this agreement and its contents through USACE’s website. 
Sensitive information will be withheld from the public in accordance with Stipulation IV above. 


USACE shall develop publicly-accessible information for modified historic properties within the 
APE in the form of brief publication(s), exhibit(s), and/or a webpage within the Project’s public 
website. 


VI. UNANTICIPATED DISCOVERIES AND HUMAN REMAINS 


A. If cultural resources, not identified as an above-ground structure or an archaeological 
resource, are discovered during implementation of the proposed undertaking, USACE 
shall cease all work within a vicinity of the discovery and implement reasonable measures 
that avoid or minimize effects to the resource. Until a formal evaluation can be made of 
the cultural resource, they will be treated as a historic property eligible for listing to the 
NRHP. 


B. USACE shall notify the consulting parties in writing within 48 hours of the discovery and 
request their participation to consult under 36 C.F.R. Part 800.13, Post Review 
Discoveries. Minimally, the notification will include a description of the discovery, the 
events leading to the discovery, the steps being taken to avoid further damage to the 
discovery, anticipated effort to document and evaluate the discovery’s historic significant 
and a list of consulting parties. 


C. USACE will then evaluate the historic significance and the NHRP eligibility of the 
discovery, providing documentation in a letter report to consulting parties for a 30-day 
review and comment period. The following conditions will guide subsequent conditions in 
this process: 
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1. If the discovery is determined ineligible for the listing to the NRHP, then 
construction activities within the area of the discovery is permitted to continue with 
fourteen (14) calendar days from date the determination. 


2. If it is determined that the cultural resource is eligible for listing to the NRHP, then 
the suspension of work will continue. USACE and consulting parties will determine 
the best course of action needed to avoid, minimize or mitigate adverse effects to 
the discovery. 


3. If there is a disagreement on the appropriate course of action to address an 
unanticipated discovery or effects to an unanticipated discovery, then USACE 
shall initiate the dispute resolution process set forth in Stipulation III F above. 


D. Procedures guiding the discovery of human remains and associated burial items will 
generally follow Stipulation VI A-C above. The North Carolina Commission of Indian 
Affairs and all Tribes with ancestral ties to the APE will be added as consulting parties for 
the discovery. No photographs or scientific analysis beyond the identification of the 
remains will be permitted. The treatment of these remains and associated items shall be 
guided by the ACHP Policy Statement Regarding Treatment of Burial Sites, Human 
Remains, and Funerary Objects, National Historic Preservation Act and its regulatory 
guidance (36 C.F.R. Part 800),  U.S. Army Corps of Engineers, Policy Guidance Letter 
No. 57 (1998) Indian Sovereignty and Government-to-Government Relations with Indian 
Tribes and North Carolina General Statute Chapter 70, Article 3 Unmarked Human Burial 
and Human Skeletal Remains Protection Act. 


E. The following language shall be included in construction plans and specifications related 
to the proposed undertaking: 


“If human remains, suspected human remains, or indications of a burial and/or 
any unidentified and unanticipated cultural resource are discovered during the 
construction phase of the Project - including but not limited to archaeological sites, 
standing structures, properties of traditional religious and cultural significance to 
the Native American Tribes – the individual(s) who made the discovery shall 
immediately secure the vicinity and make a reasonable effort to avoid or minimize 
harm to the discovery, and notify the project’s construction representative, 
Contracting Officer’s Representative (COR) and USACE’s cultural resources 
representative. If suspected human remains are discovered the individual must 
also notify local law enforcement, coroner/medical examiner, and the State 
Archaeologist. All activities shall cease within a minimum of 50-feet from the 
inadvertent discovery (50-foot radius ‘no-work’ buffer) until authorized by USACE.” 


VII. REPORTING REQUIREMENTS FOR THIS AGREEMENT 
USACE shall provide signatories and concurring parties of this agreement an annual summary 
report of the work undertaken pursuant to this agreement. This report will include scheduling 
changes, problems encountered, project work completed, activities completed, and any 
objections and/or disputes received by USACE. The report shall be in memorandum format and 
continue until the project is completed and/or the agreement expires or is terminated. 
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VIII. DISPUTE RESOLUTION FOR THIS AGREEMENT 


The following procedures shall be used to resolve disputes among signatories regarding the 
implementation of this agreement. 


A. Should any signatory to this agreement object within thirty (30) days to any action 
proposed or any document provided for review, USACE shall consult with the objecting 
signatory to resolve the objection. 


B. If USACE determines that the objection cannot be resolved within forty-five (45) days, 
USACE shall forward all documentation relevant to the dispute to the Council and request 
their recommendations or request the comments of the Council. 


C. The Council shall provide USACE input on the resolution of the objection within thirty (30) 
calendar days of receiving adequate documentation. Any Council recommendations or 
comments provided in response will be considered in accordance with 36 C.F.R. Part 
800.7(c), with reference only to the subject of the dispute. USACE shall respond to the 
Council’s recommendations or comments indicating how they were considered prior to 
proceeding with the undertaking activities that are the subject to dispute. Responsibility to 
carry out all other Stipulations in this agreement that are not the subject of the dispute will 
remain unchanged. 


D. If the Council does not provide its advice regarding the dispute within the thirty (30) 
calendar days, USACE may make a final decision on the dispute and proceed 
accordingly. Prior to reaching such a final decision, USACE shall prepare a written 
response that considers any timely comments regarding the dispute from the signatories 
to the PA and provide the signatories and the Council with a copy of such written 
response. 


IX. WITHDRAWAL AND TERMINATION 


A. Any signatory may withdraw its participation to this agreement through written notification 
to all signatories. The withdrawal will become effective thirty (30) calendar days after the 
written notification. The agreement will remain in effect for the remaining signatories. 


B. Any signatory may request a termination of the agreement through written notification to 
all signatories. If agreed upon by the signatories, the agreement will be terminated within 
thirty (30) days of the written notification. 


C. In the event of a termination to the agreement, USACE will be required to comply with 
Section 106 of the NHPA through the process outlined in Subpart B of 36 C.F.R. Part 800 
on individual undertakings covered by this agreement. 


X. DURATION AND SUNSET CLAUSE 
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A. This agreement shall take effect upon execution by USACE, the SHPO, and the Council 
(if participating) with the date of the final signature. 


B. This agreement will continue for a period of ten years or until one of the following 
circumstances occur: 


1. The proposed undertaking is complete and all terms are met, or 
2. The proposed undertaking is terminated, or 
3. Study authorization is rescinded, or 
4. The agreement is extended through a written agreement and approval of all the 


signatories. 


XI. AMENDMENT 


A. This agreement can be amended with written approval of the signatories. 


B. The amendments will be in effect on the date the amended agreement is filed with the 
Council. 


XII. EXECUTION IN COUNTERPARTS 


A. Completion of this agreement evidences that USACE has satisfied its responsibilities 
under Section 106 of the NHPA for the proposed undertaking. 


B. This agreement may be executed in counterparts. A copy with all original executed 
signature affixed shall constitute the original agreement. The date of execution shall be 
the date of the signature of the last signatory to sign. 


XIII. ANTI-DEFICIENCY ACT 


All requirements set forth in this agreement requiring expenditure of funds by USACE are 
expressly subject to the availability of appropriations and the requirements of the Anti-Deficiency 
Act (31 U.S.C. Part 1341). No obligation undertaken by USACE under the terms of this 
agreement shall require or be interpreted to require a commitment to extend funds not 
appropriated for a particular purpose. If USACE cannot perform any obligation set forth in this PA 
because of unavailability of funds that obligation must be renegotiated among USACE and the 
signatories as necessary. 
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PROGRAMMATIC AGREEMENT AMONG THE U.S. ARMY CORPS OF ENGINEERS, 
WILMINGTON DISTRICT, THE NORTH CAROLINA STATE HISTORIC PRESERVATION 


OFFICER, AND THE ADVISORY COUNCIL ON HISTORIC PRESERVATION REGARDING 
THE TAR-PAMLICO RIVER BASIN FLOOD RISK MANAGEMENT STUDY 


SIGNATORY 


U.S. Army Corps of Engineers, Wilmington District 


Col. Brad A. Morgan Date 
Commander and District Engineer 
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PROGRAMMATIC AGREEMENT AMONG THE U.S. ARMY CORPS OF ENGINEERS, 
WILMINGTON DISTRICT, THE NORTH CAROLINA STATE HISTORIC PRESERVATION 


OFFICER, AND THE ADVISORY COUNCIL ON HISTORIC PRESERVATION REGARDING 
THE TAR-PAMLICO RIVER BASIN FLOOD RISK MANAGEMENT STUDY 


SIGNATORY 
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Appendix A 


Non-Structural Measures Descriptions 


Structure Elevation 


Structure elevation consists of elevating a structure’s habitable area above a specified 
flood elevation. The target elevation used for this study is the 1% annual exceedance 
probability (AEP) elevation plus two feet. Structures can be elevated on piers or on an 
extended foundation—the latter also requires installation of flood vents. If a basement 
exists, it should be abandoned and filled. 


Diagrammatic building elevation (top) and example of an elevated house with flood 
vents (bottom). 
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Dry Floodproofing 


Dry floodproofing consists of waterproofing the entire structure or portions of the 
structure. Structures can generally be dry floodproofed up to between 3 to 4 feet on the 
exterior walls. For this study, we assumed dry floodproofing to the 1% AEP flood 
elevation plus two feet or a maximum of four feet. Exterior walls would be floodproofed 
using waterproof membranes and protective veneer wall. A sump pump and drain 
system may be required as part of the project to remove seepage or interior 
drainage. Closure panels are required for all openings. 


Dry floodproofing diagrammatic drawing (top) and example (bottom) 
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Appendix B 


Structures proposed to be modified. 


Structures in this table identified as potentially suitable for nonstructural measures. However additional structure-specific analysis 
will need to be conducted to determine final suitability during the second phase of this undertaking, which will occur at a later date if a 
project is authorized by Congress following Study completion. 


ID Address County Structure Type Year 
Construction 45+ years NRHP 


Eligibility 
Proposed Non-


Structural Measure 


0 402 N Greene St Pitt Commercial 1983 No Unevaluated Dry Floodproof 


1 402 N Greene St Pitt Commercial 1983 No Unevaluated Dry Floodproof 


2 400 N Greene St Pitt Commercial 1976 Yes Unevaluated Dry Floodproof 


3 699 N Greene St Pitt Industrial 1972 Yes Unevaluated Dry Floodproof 


4 500 N Greene St Pitt Commercial 2013 No Unevaluated Dry Floodproof 


5 0 Legion St Pitt Commercial Unknown TBD Unevaluated Dry Floodproof 


6 699 N Greene St Pitt Industrial 1972 Yes Unevaluated Dry Floodproof 


7 900 N Greene St Pitt Industrial 1930 Yes Unevaluated Dry Floodproof 


8 699 N Greene St Pitt Industrial 1972 Yes Unevaluated Dry Floodproof 


9 700 N Greene St Pitt Industrial 1965 Yes Unevaluated Dry Floodproof 


10 699 N Greene St Pitt Industrial 1972 Yes Unevaluated Dry Floodproof 


11 1201 Holly St Pitt Utility Unknown TBD Unevaluated Dry Floodproof 


12 2030 Pactolus Hwy Pitt Residential Unknown TBD Unevaluated Elevate 


13 1105 N Memorial Dr Pitt Commercial 1967 Yes Unevaluated Dry Floodproof 


14 0 Legion St Pitt Commercial 1995 No Unevaluated Dry Floodproof 
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ID Address County Structure Type Year 
Construction 45+ years NRHP 


Eligibility 
Proposed Non-
Structural Measure 


15 0 Legion St Pitt Commercial 1995 No Unevaluated Dry Floodproof 


16 1105 N Memorial Dr Pitt Industrial 1967 Yes Unevaluated Dry Floodproof 


17 1105 N Memorial Dr Pitt Utility 1967 Yes Unevaluated Dry Floodproof 


18 1105 N Memorial Dr Pitt Utility 1967 Yes Unevaluated Dry Floodproof 


19 1003 Legion St Pitt Residential 1985 No Unevaluated Elevate Flood Vent 


20 0 Legion St Pitt Commercial 1995 No Unevaluated Dry Floodproof 


21 311 Old River Rd Pitt Commercial 1981 No Unevaluated Dry Floodproof 


22 1105 N Memorial Dr Pitt Industrial 1967 Yes Unevaluated Dry Floodproof 


23 0 Legion St Pitt Commercial 1995 No Unevaluated Dry Floodproof 


24 0 Legion St Pitt Commercial 1995 No Unevaluated Dry Floodproof 


25 1105 N Memorial Dr Pitt Industrial 1967 Yes Unevaluated Dry Floodproof 


26 1301 Melody Ln Pitt Utility Unknown TBD Unevaluated Dry Floodproof 


27 234 W Dudley St Pitt Commercial 1978 Yes Unevaluated Dry Floodproof 


28 1410 N Pitt St Pitt Residential 1930 Yes Unevaluated Elevate Flood Vent 


29 1002 N PITT ST Pitt Industrial 1952 Yes Unevaluated Dry Floodproof 


30 102 Airport Rd Pitt Commercial 1980 No Unevaluated Dry Floodproof 


31 1200 N Greene St Pitt Commercial 1980 No Unevaluated Dry Floodproof 


32 400 Mumford Rd Pitt Residential 1966 Yes Unevaluated Elevate Flood Vent 


33 801 Mumford Rd Pitt Industrial 1979 Yes Unevaluated Dry Floodproof 
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ID Address County Structure Type Year 
Construction 45+ years NRHP 


Eligibility 
Proposed Non-
Structural Measure 


34 708 Mumford Rd Pitt Commercial 1987 No Unevaluated Dry Floodproof 


35 801 Mumford Rd Pitt Industrial 1979 Yes Unevaluated Dry Floodproof 


36 1401 Mill St Pitt Residential 2000 No Unevaluated Elevate 


37 1310 Van Dyke St Pitt Residential 1953 Yes Unevaluated Elevate Flood Vent 


38 507 Mumford Rd Pitt Residential 1958 Yes Unevaluated Elevate 


39 716 Mumford Rd Pitt Residential 2000 No Unevaluated Elevate 


40 601 Mumford Rd Pitt Residential 2000 No Unevaluated Elevate 


41 801 Mumford Rd Pitt Industrial 1979 Yes Unevaluated Dry Floodproof 


42 801 Mumford Rd Pitt Industrial 1979 Yes Unevaluated Dry Floodproof 


43 1200 Meadowbrook Dr Pitt Industrial 1940 Yes Unevaluated Dry Floodproof 


44 801 Mumford Rd Pitt Commercial 1979 Yes Unevaluated Dry Floodproof 


45 801 Mumford Rd Pitt Industrial 1979 Yes Unevaluated Dry Floodproof 


46 801 Mumford Rd Pitt Residential 1979 Yes Unevaluated Elevate 


47 1218 Mumford Rd Pitt Commercial 1963 Yes Unevaluated Dry Floodproof 


48 1108 Mumford Rd Pitt Commercial 1977 Yes Unevaluated Dry Floodproof 


49 1214 Mumford Rd Pitt Commercial 1974 Yes Unevaluated Dry Floodproof 


50 1210 Mumford Rd Pitt Commercial 1974 Yes Unevaluated Dry Floodproof 


51 1216 Mumford Rd Pitt Industrial 1968 Yes Unevaluated Dry Floodproof 
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ID Address County Structure Type Year 
Construction 45+ years NRHP 


Eligibility 
Proposed Non-


Structural Measure 


52 1204 Mumford Rd Pitt Residential 1901 Yes Unevaluated Elevate 


53 1206 Mumford Rd Pitt Public 1965 Yes Unevaluated Dry Floodproof 


54 1600 N Greene St Pitt Residential 1940 Yes Unevaluated Elevate 


55 1620 Pactolus Hwy Pitt Residential 1955 Yes Unevaluated Elevate Flood Vent 


56 1375 Mumford Rd Pitt Residential 2000 No Unevaluated Elevate 


57 1630 N Greene St Pitt Industrial 2022 No Unevaluated Dry Floodproof 


58 1514 N Greene St Pitt Industrial 1952 Yes Unevaluated Dry Floodproof 


59 1620 N Greene St Pitt Commercial 1960 Yes Unevaluated Dry Floodproof 


60 1501 N Memorial Dr Pitt Industrial 1968 Yes Unevaluated Dry Floodproof 


61 1630 N Greene St Pitt Industrial 2022 No Unevaluated Dry Floodproof 


62 1612 Cody Ln Pitt Commercial Unknown TBD Unevaluated Dry Floodproof 


63 144 W Gum Rd Pitt Residential Unknown TBD Unevaluated Elevate 


64 1620 N Greene St Pitt Commercial 1960 Yes Unevaluated Dry Floodproof 


65 0 Pollard St Pitt Industrial 1982 No Unevaluated Dry Floodproof 


66 1630 N Greene St Pitt Commercial 2022 No Unevaluated Dry Floodproof 


67 320 Pactolus Hwy Pitt Industrial 1950 Yes Unevaluated Dry Floodproof 


68 330 Pactolus Hwy Pitt Industrial 1976 Yes Unevaluated Dry Floodproof 


69 1784 Embarcadero Ave Pitt Residential Unknown TBD Unevaluated Elevate 


70 1784 Embarcadero Ave Pitt Residential Unknown TBD Unevaluated Elevate 
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ID Address County Structure Type Year 
Construction 45+ years NRHP 


Eligibility 
Proposed Non-
Structural Measure 


71 1784 Embarcadero Ave Pitt Residential Unknown TBD Unevaluated Elevate 


72 1784 Embarcadero Ave Pitt Residential Unknown TBD Unevaluated Elevate 


73 1784 Embarcadero Ave Pitt Residential Unknown TBD Unevaluated Elevate 


74 1784 Embarcadero Ave Pitt Residential Unknown TBD Unevaluated Elevate 


75 1784 Embarcadero Ave Pitt Residential Unknown TBD Unevaluated Elevate 


76 1784 Embarcadero Ave Pitt Residential Unknown TBD Unevaluated Elevate 


77 1784 Embarcadero Ave Pitt Residential Unknown TBD Unevaluated Elevate 


78 1784 Embarcadero Ave Pitt Residential Unknown TBD Unevaluated Elevate 


79 1784 Embarcadero Ave Pitt Residential Unknown TBD Unevaluated Elevate 


80 3251 Old River Rd Pitt Residential 1964 Yes Unevaluated Elevate 


81 1784 Embarcadero Ave Pitt Residential Unknown TBD Unevaluated Elevate 


82 1784 Embarcadero Ave Pitt Residential Unknown TBD Unevaluated Elevate 


83 1784 Embarcadero Ave Pitt Residential Unknown TBD Unevaluated Elevate 


84 1784 Embarcadero Ave Pitt Residential Unknown TBD Unevaluated Elevate 


85 1784 Embarcadero Ave Pitt Residential Unknown TBD Unevaluated Elevate 


86 1784 Embarcadero Ave Pitt Residential Unknown TBD Unevaluated Elevate 


87 1784 Embarcadero Ave Pitt Residential Unknown TBD Unevaluated Elevate 


88 1784 Embarcadero Ave Pitt Residential Unknown TBD Unevaluated Elevate 


89 3939 Old River Rd Pitt Residential Unknown TBD Unevaluated Elevate 







 


 


     
    


  


        


        


        


        


        


        


        


        


        


        


        


        


        


        


        


        


        


        


        


Reviewed by SHPO 5 JAN 2024 


ID Address County Structure Type Year 
Construction 45+ years NRHP 


Eligibility 
Proposed Non-
Structural Measure 


90 4022 Old River Rd Pitt Residential 1994 No Unevaluated Elevate 


91 3079 DeLeon Ln Nash Residential Unknown TBD Unevaluated Elevate 


92 1704 Graham St Nash Residential 1977 Yes Unevaluated Flood Vent 


93 1001 Bethlehem Rd Nash Commercial 1955 Yes Unevaluated Dry Floodproof 


94 1169 Nashville Rd Nash Commercial 1950 Yes Unevaluated Dry Floodproof 


95 1169 Nashville Rd Nash Commercial 1950 Yes Unevaluated Dry Floodproof 


96 3309 NC 33 NW Edgecombe Commercial Unknown TBD Unevaluated Dry Floodproof 


97 141 Airport Rd Edgecombe Commercial Unknown TBD Unevaluated Dry Floodproof 


98 3378 NC 33 NW Edgecombe Commercial Unknown TBD Unevaluated Dry Floodproof 


99 Airport Rd Edgecombe Industrial Unknown TBD Unevaluated Dry Floodproof 


100 3334 NC 33 West Edgecombe Commercial Unknown TBD Unevaluated Dry Floodproof 


101 3378 NC 33 NW Edgecombe Commercial Unknown TBD Unevaluated Dry Floodproof 


102 Airport Rd Edgecombe Commercial Unknown TBD Unevaluated Dry Floodproof 


103 529 Airport Rd Edgecombe Industrial Unknown TBD Unevaluated Dry Floodproof 


104 529 Airport Rd Edgecombe Residential Unknown TBD Unevaluated Elevate Flood Vent 


105 1663 E Northern Blvd Ext Edgecombe Industrial Unknown TBD Unevaluated Dry Floodproof 


106 192 Lakeview Farm Ln Nash Commercial 1985 No Unevaluated Dry Floodproof 


107 1712 Lafayette Cr Nash Residential 1961 Yes Unevaluated Elevate Flood Vent 


108 192 Lakeview Farm Ln Nash Residential 1985 No Unevaluated Elevate Flood Vent 







 


 


     
    


  


         


        


        


        


        


        


        


         


        


        


        


        


        


        


        


        


        


         


        


Reviewed by SHPO 5 JAN 2024 


ID Address County Structure Type Year 
Construction 45+ years NRHP 


Eligibility 
Proposed Non-
Structural Measure 


109 100 Lakeview Farm Ln Nash Residential 1950 Yes Unevaluated Elevate Flood Vent 


110 192 Lakeview Farm Ln Nash Residential 1985 No Unevaluated Flood Vent 


111 1800 Stone Rose Dr Nash Commercial 1961 Yes Unevaluated Dry Floodproof 


112 US 64 ALT West Edgecombe Residential Unknown TBD Unevaluated Elevate Flood Vent 


113 733 N Taylor St Nash Residential 1959 Yes Unevaluated Elevate Flood Vent 


114 322 Morgan St Nash Residential 1940 Yes Unevaluated Flood Vent 


115 309 Morgan St Nash Residential 1950 Yes Unevaluated Flood Vent 


116 213 Melton Dr Nash Commercial 1965 Yes Unevaluated Dry Floodproof 


117 212 Melton Dr Nash Commercial 1973 Yes Unevaluated Dry Floodproof 


118 950 Atlantic Ave Edgecombe Public Unknown TBD Unevaluated Dry Floodproof 


119 101 Patrick Ct Nash Industrial 1996 No Unevaluated Dry Floodproof 


120 116 N Circle Dr Nash Commercial 1976 Yes Unevaluated Dry Floodproof 


121 111 Country Club Rd Nash Commercial 1986 No Unevaluated Dry Floodproof 


122 2412 Sunset Ave Nash Commercial 1965 Yes Unevaluated Dry Floodproof 


123 111 Country Club Rd Nash Commercial 1986 No Unevaluated Dry Floodproof 


124 2501 Sunset Ave Nash Commercial 1966 Yes Unevaluated Dry Floodproof 


125 111 Country Club Rd Nash Commercial 1986 No Unevaluated Dry Floodproof 


126 117 Country Club Rd Nash Industrial 1976 Yes Unevaluated Dry Floodproof 


127 111 Country Club Rd Nash Commercial 1986 No Unevaluated Dry Floodproof 
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ID Address County Structure Type Year 
Construction 45+ years NRHP 


Eligibility 
Proposed Non-
Structural Measure 


128 2509 Sunset Ave Nash Commercial 1951 Yes Unevaluated Dry Floodproof 


129 2510 Sunset Ave Nash Commercial 1969 Yes Unevaluated Dry Floodproof 


130 2518 Sunset Ave Nash Commercial 1960 Yes Unevaluated Dry Floodproof 


131 109 Pinewood Ave Nash Residential 1969 Yes Unevaluated Elevate Flood Vent 


132 114 Forest Hill Ave Nash Commercial 1920 Yes Unevaluated Dry Floodproof 


133 550 N Wesleyan Blvd Nash Commercial 2018 No Unevaluated Dry Floodproof 


134 2088 Stone Rose Dr Nash Commercial 1986 No Unevaluated Dry Floodproof 


135 627 Tarrytown Ctr Nash Commercial 1910 Yes Unevaluated Dry Floodproof 


136 627 Tarrytown Ctr Nash Commercial 1910 Yes Unevaluated Dry Floodproof 


137 1131 Atlantic Ave Edgecombe Industrial Unknown TBD Unevaluated Dry Floodproof 


138 1745 Harper St Edgecombe Industrial Unknown TBD Unevaluated Dry Floodproof 


139 129 Stoney Creek Dr Nash Residential 1983 No Unevaluated Elevate Flood Vent 


140 3301 Brookview Dr Nash Residential 1976 Yes Unevaluated Elevate Flood Vent 


141 3309 Brookview Dr Nash Residential 1980 No Unevaluated Elevate 


142 3305 Brookview Dr Nash Residential 1974 Yes Unevaluated Elevate Flood Vent 


143 no physical address Nash Residential 1977 Yes Unevaluated Flood Vent 


144 3441 Greenbriar Dr Nash Residential 1977 Yes Unevaluated Elevate Flood Vent 


145 3068 Zebulon Rd Nash Residential 1983 No Unevaluated Flood Vent 


146 3060 Zebulon Rd Nash Residential 1983 No Unevaluated Flood Vent 
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ID Address County Structure Type Year 
Construction 45+ years NRHP 


Eligibility 
Proposed Non-
Structural Measure 


147 3013 Zebulon Rd Nash Commercial 1988 No Unevaluated Dry Floodproof 


148 3072 Zebulon Rd Nash Residential 1983 No Unevaluated Flood Vent 


149 3064 Zebulon Rd Nash Residential 1983 No Unevaluated Elevate Flood Vent 


150 3076 Zebulon Rd Nash Residential 1983 No Unevaluated Elevate Flood Vent 


151 3186 Zebulon Rd Nash Commercial 1972 Yes Unevaluated Dry Floodproof 


152 144 Country Club Rd Nash Residential 1953 Yes Unevaluated Elevate 


153 521 Country Club Rd Nash Commercial 1910 Yes Unevaluated Dry Floodproof 


154 101 Rowe Dr Nash Commercial 1995 No Unevaluated Dry Floodproof 


155 303 W Washington St Nash Commercial 1910 Yes Unevaluated Dry Floodproof 


156 10826 NC 97 West Edgecombe Industrial Unknown Unknown Unevaluated Dry Floodproof 
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Appendix C 


Area of Potential Effects 
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Appendix D 


Consulting Parties List 


The table in this appendix includes a list of all entities that have been invited to 
participate as consulting parties in Section 106 consultation for this undertaking. The 
table indicates which entities have accepted the invitation to serve as consulting parties. 
The table also indicates which entities have accepted the invitation to serve as 
Signatory or Concurring Party to the PA. 


List of invited parties 
Signatories 


State Agency (Non-Federal 
Sponsor) 
State Agency NC State Historic Preservation Office 
Federal Agency Advisory Council on Historic Preservation 


Concurring Parties 


Invited but chose not to participate or not responded 
Federally-recognized Tribe Catawba Indian Nation 
Federally-recognized Tribe Eastern Band of Cherokee Indians 
Federally-recognized Tribe Monacan Indian Nation 
Federally-recognized Tribe United Keetoowah Band of Cherokee Indians in Oklahoma 
Federally-recognized Tribe Cherokee Nation 
State Agency NC Division of State Historic Sites and Properties 
State Agency NC Commission of Indian Affairs 
State Agency NC Office of Archaeology 
State-recognized Tribe Meherrin Indians 
State-recognized Tribe Haliwa-Saponi Tribe 
Historic commission Rocky Mount Historic Preservation Commission 
Historic commission Greenville Historic Preservation Commission 
Historic commission Tarboro Historic District Commission 
Archaeological society NC Archaeological Society 
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Appendix E 


Correspondence 







 
  


 
 


 
 


 
 
 
 


 
 


  
  


  
 


 
 


 
 


 


 
    


    
  


 


  
 


  
 


 
  


  
  


 
 


 


 
  


    
 


     
 


   


DEPARTMENT OF THE ARMY 
U.S. ARMY CORPS OF ENGINEERS, PITTSBURGH DISTRICT 


1000 LIBERTY AVENUE 
PITTSBURGH, PA 15222-4186 


November 6, 2023 


John Mintz 
State Archaeologist 
NC Office of Archaeology 
4601 Mail Service Centr 
Raleigh NC 27699 


Dear Mr. Mintz: 


The U.S. Army Corps of Engineers (USACE), Pittsburgh District is currently executing a 
flood risk management study within the Tar-Pamlico River Basin. The purpose of the Study 
is to address and recommend actions that reduce flood risk and increase resilience within 
the Tar-Pamlico River Basin. The Study was authorized by the House Committee on 
Transportation and Infrastructure Resolution adopted April 11, 2000, and the House 
Committee on Transportation and Infrastructure Resolution adopted May 21, 2003. The 
North Carolina Department of Environmental Quality is the non-Federal Sponsor for the 
Study. A draft integrated report that combines the feasibility study and National 
Environmental Policy Act (NEPA) compliance documentation is being prepared.  This 
integrated report will identify the Recommended Plan and will address the plans effects on 
the natural and human environments. 


During scoping, Ms. Michelle Zulauf, USACE archaeologist, reached out to your office 
with the purpose of gathering information about cultural resources within the Study area. At 
the time, the Study area included the region of the Tar River near the city of Washington, 
NC, as well as the area along the Pamlico River immediately downstream of the city of 
Washington, approximately 3,327,575 acres.  However, through the course of the Study, 
the region near Washington was determined to be affected by combined coastal flooding 
and riverine flooding.  As coastal flooding mitigation was beyond the scope and authority of 
the current Study, the regions affected by coastal flooding were removed from 
consideration. Therefore, the new study area is approximately 94,509 acres and comprises 
the entire Tar River Basin in North Carolina to just above the town of Washington, in 
Edgecombe, Nash and Pitt Counties. 


Pursuant to Section 106 of the National Historic Preservation Act (NHPA) (54 U.S.C. § 
306108), and its implementing regulations (36 C.F.R. § 800), the USACE has determined 
that the Study constitutes an undertaking as defined in 36 C.F.R. § 800.16(y) and has a 
potential to affect historic properties listed on, or determined eligible for, the National 
Register of Historic Places under 36 C.F.R. § 800.3. 


USACE has recommended a plan that incorporates a series of nonstructural measures 
that include structure elevation, floodproofing, or flood venting. Initial analysis has identified 
a total of 157 structures preliminarily suitable for nonstructural measures. Additional 
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structure-specific analysis will need to be conducted to determine final suitability of 
measures during the second phase of this undertaking, which will occur if implementation 
of the recommendation is authorized by Congress following Study completion. 


Based on this information, USACE has determined that the Area of Potential Effects 
(APE) for this undertaking minimally includes the standing structures and adjacent grounds 
designated for modification and ground disturbing activities within the cities of Nashville in 
Nash County, Rocky Mount in Edgecombe and Nash Counties, and Greenville, in Pitt 
County, NC. 


Based on feasibility-level design, USACE proposes the development of a Study-
specific programmatic agreement (PA) to comply with Section 106 of the NHPA. USACE 
would like to invite your office to participate in the drafting of the PA and as an invited 
signatory, if desire. Other signatories of this PA will include NC Historic Preservation Office, 
NC Department of Environmental Quality, and the Advisory Council on Historic 
Preservation (if inclined to participate). 


If you have any questions or require additional information, please contact Ms. Michelle 
Zulauf, District Archaeologist, at (412) 395-7521 or michelle.r.zulauf@usace.army.mil 


Sincerely, 


Marc Glowczewski, PE, PMP 
Enclosures Chief, Planning and Environmental Branch 



mailto:michelle.r.zulauf@usace.army.mil
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Area of potential effect (APE) under consideration in the Tar-Pamlico
River Basin Flood Risk Management Study 


Non-Structural Measures Descriptions 


Structure Elevation 
Structure elevation consists of elevating a structure’s habitable area above a specified 
flood elevation. The target elevation used for this study is the 1% annual exceedance 
probability (AEP) elevation plus two feet. Structures can be elevated on piers or on an 
extended foundation—the latter also requires installation of flood vents. If a basement 
exists, it should be abandoned and filled. 
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Diagrammatic building elevation (top) and example of an elevated house with flood 
vents (bottom). 


Dry Floodproofing 


Dry floodproofing consists of waterproofing the entire structure or portions of the 
structure. Structures can generally be dry floodproofed up to between 3 to 4 feet on the 
exterior walls. For this study, we assumed dry floodproofing to the 1% AEP flood 
elevation plus two feet or a maximum of four feet. Exterior walls would be floodproofed 
using waterproof membranes and protective veneer wall. A sump pump and drain 
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system may be required as part of the project to remove seepage or interior 
drainage. Closure panels are required for all openings. 


Dry floodproofing diagrammatic drawing (top) and example (bottom) 







 
  


 
 


 
 


 
 


 
 
 


 
 


 
  


 
 


 
 


 
 


 


 
     


    
  


 


 


  
    


 
    


   


 
   


 


 
       


  
 
 
 
 


DEPARTMENT OF THE ARMY 
U.S. ARMY CORPS OF ENGINEERS, PITTSBURGH DISTRICT 


1000 LIBERTY AVENUE 
PITTSBURGH, PA 15222-4186 


November 6, 2023 


Planning and Environmental Branch 


Gregory Richardson 
Executive Director 
North Carolina Commission of Indian Affairs 
1317 Mail Service Center 
Raleigh, NC 27699 


Dear Mr. Richardson: 


The U.S. Army Corps of Engineers (USACE), Pittsburgh District is currently executing a 
flood risk management study within the Tar-Pamlico River Basin. The purpose of the Study 
is to address and recommend actions that reduce flood risk and increase resilience within 
the Tar-Pamlico River Basin. The Study was authorized by the House Committee on 
Transportation and Infrastructure Resolution adopted April 11, 2000, and the House 
Committee on Transportation and Infrastructure Resolution adopted May 21, 2003. The 
North Carolina Department of Environmental Quality is the non-Federal Sponsor for the 
Study. A draft integrated report that combines the feasibility study and National 
Environmental Policy Act (NEPA) compliance documentation is being prepared.  This 
integrated report will identify the Recommended Plan and will address the plans effects on 
the natural and human environments. 


Pursuant to Section 106 of the National Historic Preservation Act (NHPA) (54 U.S.C. § 
306108), and its implementing regulations (36 C.F.R. § 800), USACE has determined that 
the Study constitutes an undertaking as defined in 36 C.F.R. § 800.16(y) and has a 
potential to affect historic properties listed on, or determined eligible for, the National 
Register of Historic Places under 36 C.F.R. § 800.3. 


USACE has recommended a plan that incorporates a series of nonstructural measures 
that include structure elevation, floodproofing, or flood venting. The identification of exact 
locations of nonstructural measures requires additional analyses of the existing 
construction, flood risk, and determination of costs and benefits on a finer scale than is 
possible at this stage of the Study. 


Based on the feasibility-level design, USACE proposes the development of a Study-
specific programmatic agreement (PA) with your office to comply with Section 106 of the 
NHPA. Pursuant to 36 C.F.R. § 800.3(f), USACE has identified your office as a potential 
consulting party to this consultation and is seeking your input. 
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If you would like to participate in this consultation as a consulting party and/or in the 
development of the PA as a concurring party, or require additional information, please 
contact Ms. Michelle Zulauf, District Archaeologist, at (412) 395-7521 or 
michelle.r.zulauf@usace.army.mil within 30-days of receipt of this letter. 


Sincerely, 


Marc Glowczewski, PE, PMP 
Chief, Planning and Environmental Branch 


Enclosures 



mailto:michelle.r.zulauf@usace.army.mil
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DEPARTMENT OF THE ARMY 
U.S. ARMY CORPS OF ENGINEERS, PITTSBURGH DISTRICT 


1000 LIBERTY AVENUE 
PITTSBURGH, PA 15222-4186 


November 6, 2023 


Planning and Environmental Branch 


Shane C. Peterson 
Interim President 
North Carolina Archaeological Society 
Campus Box 3120, University of North Carolina 
Chapel Hill, NC 27599 


Dear Mr. Peterson: 


The U.S. Army Corps of Engineers (USACE), Pittsburgh District is currently executing a 
flood risk management study within the Tar-Pamlico River Basin. The purpose of the Study 
is to address and recommend actions that reduce flood risk and increase resilience within 
the Tar-Pamlico River Basin. The Study was authorized by the House Committee on 
Transportation and Infrastructure Resolution adopted April 11, 2000, and the House 
Committee on Transportation and Infrastructure Resolution adopted May 21, 2003. The 
North Carolina Department of Environmental Quality is the non-Federal Sponsor for the 
Study. A draft integrated report that combines the feasibility study and National 
Environmental Policy Act (NEPA) compliance documentation is being prepared.  This 
integrated report will identify the Recommended Plan and will address the plans effects on 
the natural and human environments. 


Pursuant to Section 106 of the National Historic Preservation Act (NHPA) (54 U.S.C. § 
306108), and its implementing regulations (36 C.F.R. § 800), USACE has determined that 
the Study constitutes an undertaking as defined in 36 C.F.R. § 800.16(y) and has a 
potential to affect historic properties listed on, or determined eligible for, the National 
Register of Historic Places under 36 C.F.R. § 800.3. 


USACE has recommended a plan that incorporates a series of nonstructural measures 
that include structure elevation, floodproofing, or flood venting. The identification of exact 
locations of nonstructural measures requires additional analyses of the existing 
construction, flood risk, and determination of costs and benefits on a finer scale than is 
possible at this stage of the Study. 


Based on the feasibility-level design, USACE proposes the development of a Study-
specific programmatic agreement (PA) with your office to comply with Section 106 of the 
NHPA. Pursuant to 36 C.F.R. § 800.3(f), USACE has identified your organization as a 
potential consulting party to this consultation and is seeking your input. 
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If you would like to participate in this consultation as a consulting party and/or in the 
development of the PA as a concurring party, or require additional information, please 
contact Ms. Michelle Zulauf, District Archaeologist, at (412) 395-7521 or 
michelle.r.zulauf@usace.army.mil within 30-days of receipt of this letter. 


Sincerely, 


Marc Glowczewski, PE, PMP 
Chief, Planning and Environmental Branch 


Enclosures 



mailto:michelle.r.zulauf@usace.army.mil
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DEPARTMENT OF THE ARMY 
U.S. ARMY CORPS OF ENGINEERS, PITTSBURGH DISTRICT 


1000 LIBERTY AVENUE 
PITTSBURGH, PA 15222-4186 


November 6, 2023 


Planning and Environmental Branch 


Jeff Bockert 
East Region Supervisor 
North Carolina Division of State Historic Sites and Properties 
4620 Mail Service Center 
Raleigh, NC 27699 


Dear Mr. Bockert: 


The U.S. Army Corps of Engineers (USACE), Pittsburgh District is currently executing a 
flood risk management study within the Tar-Pamlico River Basin. The purpose of the Study 
is to address and recommend actions that reduce flood risk and increase resilience within 
the Tar-Pamlico River Basin. The Study was authorized by the House Committee on 
Transportation and Infrastructure Resolution adopted April 11, 2000, and the House 
Committee on Transportation and Infrastructure Resolution adopted May 21, 2003. The 
North Carolina Department of Environmental Quality is the non-Federal Sponsor for the 
Study. A draft integrated report that combines the feasibility study and National 
Environmental Policy Act (NEPA) compliance documentation is being prepared.  This 
integrated report will identify the Recommended Plan and will address the plans effects on 
the natural and human environments. 


Pursuant to Section 106 of the National Historic Preservation Act (NHPA) (54 U.S.C. § 
306108), and its implementing regulations (36 C.F.R. § 800), USACE has determined that 
the Study constitutes an undertaking as defined in 36 C.F.R. § 800.16(y) and has a 
potential to affect historic properties listed on, or determined eligible for, the National 
Register of Historic Places under 36 C.F.R. § 800.3. 


USACE has recommended a plan that incorporates a series of nonstructural measures 
that include structure elevation, floodproofing, or flood venting. The identification of exact 
locations of nonstructural measures requires additional analyses of the existing 
construction, flood risk, and determination of costs and benefits on a finer scale than is 
possible at this stage of the Study. 


Based on the feasibility-level design, USACE proposes the development of a Study-
specific programmatic agreement (PA) with your office to comply with Section 106 of the 
NHPA. Pursuant to 36 C.F.R. § 800.3(f), USACE has identified your office as a potential 
consulting party to this consultation and is seeking your input. 
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If you would like to participate in this consultation as a consulting party and/or in the 
development of the PA as a concurring party, or require additional information, please 
contact Ms. Michelle Zulauf, District Archaeologist, at (412) 395-7521 or 
michelle.r.zulauf@usace.army.mil within 30-days of receipt of this letter. 


Sincerely, 


Marc Glowczewski, PE, PMP 
Chief, Planning and Environmental Branch 


Enclosures 



mailto:michelle.r.zulauf@usace.army.mil
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DEPARTMENT OF THE ARMY 
U.S. ARMY CORPS OF ENGINEERS, PITTSBURGH DISTRICT 


1000 LIBERTY AVENUE 
PITTSBURGH, PA 15222-4186 


November 6, 2023 


Planning and Environmental Branch 


The Honorable Brucie Ogletree Green Richardson 
Chief 
Haliwa-Saponi Indian Tribe 
P.O. Box 99 
Hollister, NC 27844 


Dear Dr. Richardson: 


The U.S. Army Corps of Engineers (USACE), Pittsburgh District is currently executing a 
flood risk management study within the Tar-Pamlico River Basin. The purpose of the Study 
is to address and recommend actions that reduce flood risk and increase resilience within 
the Tar-Pamlico River Basin. The Study was authorized by the House Committee on 
Transportation and Infrastructure Resolution adopted April 11, 2000, and the House 
Committee on Transportation and Infrastructure Resolution adopted May 21, 2003. The 
North Carolina Department of Environmental Quality is the non-Federal Sponsor for the 
Study. A draft integrated report that combines the feasibility study and National 
Environmental Policy Act (NEPA) compliance documentation is being prepared.  This 
integrated report will identify the Recommended Plan and will address the plans effects on 
the natural and human environments. 


Pursuant to Section 106 of the National Historic Preservation Act (NHPA) (54 U.S.C. § 
306108), and its implementing regulations (36 C.F.R. § 800), USACE has determined that 
the Study constitutes an undertaking as defined in 36 C.F.R. § 800.16(y) and has a 
potential to affect historic properties listed on, or determined eligible for, the National 
Register of Historic Places under 36 C.F.R. § 800.3. 


USACE has recommended a plan that incorporates a series of nonstructural measures 
that include structure elevation, floodproofing, or flood venting. The identification of exact 
locations of nonstructural measures requires additional analyses of the existing 
construction, flood risk, and determination of costs and benefits on a finer scale than is 
possible at this stage of the Study. 


Based on the feasibility-level design, USACE proposes the development of a Study-
specific programmatic agreement (PA) with your office to comply with Section 106 of the 
NHPA. Pursuant to 36 C.F.R. § 800.3(f), USACE has identified your office as a potential 
consulting party to this consultation and is seeking your input. 
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If you would like to participate in this consultation as a consulting party and/or in the 
development of the PA as a concurring party, or require additional information, please 
contact Ms. Michelle Zulauf, District Archaeologist, at (412) 395-7521 or 
michelle.r.zulauf@usace.army.mil within 30-days of receipt of this letter. 


Sincerely, 


Marc Glowczewski, PE, PMP 
Chief, Planning and Environmental Branch 


Enclosures 



mailto:michelle.r.zulauf@usace.army.mil
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DEPARTMENT OF THE ARMY 
U.S. ARMY CORPS OF ENGINEERS, PITTSBURGH DISTRICT 


1000 LIBERTY AVENUE 
PITTSBURGH, PA 15222-4186 


November 6, 2023 


Planning and Environmental Branch 


The Honorable Jonathan Caudill 
Chief 
Meherrin Indians 
P.O. Box 274 
Ahoskie, NC 27910 


Dear Chief Caudill: 


The U.S. Army Corps of Engineers (USACE), Pittsburgh District is currently executing a 
flood risk management study within the Tar-Pamlico River Basin. The purpose of the Study 
is to address and recommend actions that reduce flood risk and increase resilience within 
the Tar-Pamlico River Basin. The Study was authorized by the House Committee on 
Transportation and Infrastructure Resolution adopted April 11, 2000, and the House 
Committee on Transportation and Infrastructure Resolution adopted May 21, 2003. The 
North Carolina Department of Environmental Quality is the non-Federal Sponsor for the 
Study. A draft integrated report that combines the feasibility study and National 
Environmental Policy Act (NEPA) compliance documentation is being prepared.  This 
integrated report will identify the Recommended Plan and will address the plans effects on 
the natural and human environments. 


Pursuant to Section 106 of the National Historic Preservation Act (NHPA) (54 U.S.C. § 
306108), and its implementing regulations (36 C.F.R. § 800), USACE has determined that 
the Study constitutes an undertaking as defined in 36 C.F.R. § 800.16(y) and has a 
potential to affect historic properties listed on, or determined eligible for, the National 
Register of Historic Places under 36 C.F.R. § 800.3. 


USACE has recommended a plan that incorporates a series of nonstructural measures 
that include structure elevation, floodproofing, or flood venting. The identification of exact 
locations of nonstructural measures requires additional analyses of the existing 
construction, flood risk, and determination of costs and benefits on a finer scale than is 
possible at this stage of the Study. 


Based on the feasibility-level design, USACE proposes the development of a Study-
specific programmatic agreement (PA) with your office to comply with Section 106 of the 
NHPA. Pursuant to 36 C.F.R. § 800.3(f), USACE has identified your office as a potential 
consulting party to this consultation and is seeking your input. 
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If you would like to participate in this consultation as a consulting party and/or in the 
development of the PA as a concurring party, or require additional information, please 
contact Ms. Michelle Zulauf, District Archaeologist, at (412) 395-7521 or 
michelle.r.zulauf@usace.army.mil within 30-days of receipt of this letter. 


Sincerely, 


Marc Glowczewski, PE, PMP 
Chief, Planning and Environmental Branch 


Enclosures 



mailto:michelle.r.zulauf@usace.army.mil
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DEPARTMENT OF THE ARMY 
U.S. ARMY CORPS OF ENGINEERS, PITTSBURGH DISTRICT 


1000 LIBERTY AVENUE 
PITTSBURGH, PA 15222-4186 


November 6, 2023 


Planning and Environmental Branch 


Forest Supervisor 
National Forests in North Carolina 
Forest Supervisor’s office 
160 Zillicoa St. Suite A 
Asheville, NC 28801 


Dear Mr. Richardson: 


The U.S. Army Corps of Engineers (USACE), Pittsburgh District is currently executing a 
flood risk management study within the Tar-Pamlico River Basin. The purpose of the Study 
is to address and recommend actions that reduce flood risk and increase resilience within 
the Tar-Pamlico River Basin. The Study was authorized by the House Committee on 
Transportation and Infrastructure Resolution adopted April 11, 2000, and the House 
Committee on Transportation and Infrastructure Resolution adopted May 21, 2003. The 
North Carolina Department of Environmental Quality is the non-Federal Sponsor for the 
Study. A draft integrated report that combines the feasibility study and National 
Environmental Policy Act (NEPA) compliance documentation is being prepared.  This 
integrated report will identify the Recommended Plan and will address the plans effects on 
the natural and human environments. 


Pursuant to Section 106 of the National Historic Preservation Act (NHPA) (54 U.S.C. § 
306108), and its implementing regulations (36 C.F.R. § 800), USACE has determined that 
the Study constitutes an undertaking as defined in 36 C.F.R. § 800.16(y) and has a 
potential to affect historic properties listed on, or determined eligible for, the National 
Register of Historic Places under 36 C.F.R. § 800.3. 


USACE has recommended a plan that incorporates a series of nonstructural measures 
that include structure elevation, floodproofing, or flood venting. The identification of exact 
locations of nonstructural measures requires additional analyses of the existing 
construction, flood risk, and determination of costs and benefits on a finer scale than is 
possible at this stage of the Study. 


Based on the feasibility-level design, USACE proposes the development of a Study-
specific programmatic agreement (PA) with your office to comply with Section 106 of the 
NHPA. Pursuant to 36 C.F.R. § 800.3(f), USACE has identified your office as a potential 
consulting party to this consultation and is seeking your input. 
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If you would like to participate in this consultation as a consulting party and/or in the 
development of the PA as a concurring party, or require additional information, please 
contact Ms. Michelle Zulauf, District Archaeologist, at (412) 395-7521 or 
michelle.r.zulauf@usace.army.mil within 30-days of receipt of this letter. 


Sincerely, 


Marc Glowczewski, PE, PMP 
Chief, Planning and Environmental Branch 


Enclosures 



mailto:michelle.r.zulauf@usace.army.mil
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DEPARTMENT OF THE ARMY 
U.S. ARMY CORPS OF ENGINEERS, PITTSBURGH DISTRICT 


1000 LIBERTY AVENUE 
PITTSBURGH, PA 15222-4186 


October 31, 2023 


Ramona Bartos 
NC Historic Preservation Office 
109 E. Jones Street 
Mail Service Center 4617 
Raleigh NC 27601 


Dear Ms. Bartos: 


The U.S. Army Corps of Engineers (USACE), Pittsburgh District is currently executing a 
flood risk management study within the Tar-Pamlico River Basin. The purpose of the Study 
is to address and recommend actions that reduce flood risk and increase resilience within 
the Tar-Pamlico River Basin. The Study was authorized by the House Committee on 
Transportation and Infrastructure Resolution adopted April 11, 2000, and the House 
Committee on Transportation and Infrastructure Resolution adopted May 21, 2003. The 
North Carolina Department of Environmental Quality is the non-Federal Sponsor for the 
Study. A draft integrated report that combines the feasibility study and National 
Environmental Policy Act (NEPA) compliance documentation is being prepared. This 
integrated report will identify the Recommended Plan and will address the plans effects on 
the natural and human environments. 


During scoping, Ms. Michelle Zulauf, USACE archaeologist, reached out to your office 
with the purpose of gathering information about cultural resources within the Study area. At 
the time, the Study area included the region of the Tar River near the city of Washington, 
NC, as well as the area along the Pamlico River immediately downstream of the city of 
Washington, approximately 3,327,575 acres. However, through the course of the Study, 
the region near Washington was determined to be affected by combined coastal flooding 
and riverine flooding.  As coastal flooding mitigation was beyond the scope and authority of 
the current Study, the regions affected by coastal flooding were removed from 
consideration. Therefore, the new study area is approximately 94,509 acres and comprises 
the entire Tar River Basin in North Carolina to just above the town of Washington, in 
Edgecombe, Nash and Pitt Counties. 


Pursuant to Section 106 of the National Historic Preservation Act (NHPA) (54 U.S.C. § 
306108), and its implementing regulations (36 C.F.R. § 800), the USACE has determined 
that the Study constitutes an undertaking as defined in 36 C.F.R. § 800.16(y) and has a 
potential to affect historic properties listed on, or determined eligible for, the National 
Register of Historic Places under 36 C.F.R. § 800.3. 


USACE has recommended a plan that incorporates a series of nonstructural measures 
that include structure elevation, floodproofing, or flood venting. Initial analysis has identified 
a total of 157 structures preliminarily suitable for nonstructural measures. Additional 
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structure-specific analysis will need to be conducted to determine final suitability of 
measures during the second phase of this undertaking, which will occur if implementation 
of the recommendation is authorized by Congress following Study completion. 


Based on this information, USACE has determined that the Area of Potential Effects 
(APE) for this undertaking minimally includes the standing structures and adjacent grounds 
designated for modification and ground disturbing activities within the cities of Nashville in 
Nash County, Rocky Mount in Edgecombe and Nash Counties, and Greenville, in Pitt 
County, NC. USACE is requesting your review and concurrence on the APE for this 
undertaking. 


A review of the NC Historic Preservation Office GIS web mapping (HPOWEB) indicates 
that none of the identified structures have been evaluated for inclusion in the National 
Register of Historic Places (NRHP) or are located within a known historic district. Additional 
investigations are necessary to determine the eligibility of these structures. Furthermore, 
USACE is initiating consultation with the Catawba Indian Nation, Cherokee Nation, Eastern 
Band of Cherokee Indians, Monacan Indian Nation, and the United Keetoowah Band of 
Cherokee Indians in Oklahoma in an effort to identify any properties within the APE with 
religious and/or cultural significance that may be eligible for inclusion in the NRHP. 
Furthermore, USACE is seeking additional consulting parties. Thus far USACE has invited 
the Rocky Mount Historic Preservation Commission, the Tarboro Historic District 
Commission, the Greenville Historic Preservation Commission, the Meherrin Indians, the 
Haliwa-Saponi Tribe, the North Carolina Division of State Historic Sites and Properties, the 
North Carolina Commission of Indian Affairs, and the North Carolina Archaeological Society 
to participate as consulting parties for this Study. 


Based on feasibility-level design, USACE proposes the development of a Study-
specific programmatic agreement (PA) with your office to comply with Section 106 of the 
NHPA. The proposed PA would include timelines to conduct surveys to identify historic 
properties within the APE, review procedures to ensure appropriate participation by your 
office, and requirements to avoid, minimize, or mitigate adverse effects to historic 
properties. A working draft will be submitted to your office for review once completed. 


If you have any questions or require additional information, please contact Ms. Michelle 
Zulauf, District Archaeologist, at (412) 395-7521 or michelle.r.zulauf@usace.army.mil 


Sincerely, 


Marc Glowczewski, PE, PMP 
Enclosures Chief, Planning and Environmental Branch 



mailto:michelle.r.zulauf@usace.army.mil





 
 
 
 
 
 
 
 
 
 
 
 
 
 


  
   


 
    


Enclosure 1 
Area of potential effect (APE) under consideration in the Tar-Pamlico 


River Basin Flood Risk Management Study 
* GIS Shapefiles for all features available for transfer 
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Enclosure 2: Structures proposed to be modified. 


Structures in this table identified as potentially suitable for nonstructural measures. However additional structure-specific analysis will need 
to be conducted to determine final suitability during the second phase of this undertaking, which will occur at a later date if a project is 
authorized by Congress following Study completion. 


ID Address County Structure Type Year 
Construction 50+ years NRHP 


Eligibility 
Proposed Non-


Structural Measure 
0 402 N Greene St Pitt Commercial 1983 No Unevaluated Dry Floodproof 
1 402 N Greene St Pitt Commercial 1983 No Unevaluated Dry Floodproof 
2 400 N Greene St Pitt Commercial 1976 No Unevaluated Dry Floodproof 
3 699 N Greene St Pitt Industrial 1972 Yes Unevaluated Dry Floodproof 
4 500 N Greene St Pitt Commercial 2013 No Unevaluated Dry Floodproof 
5 0 Legion St Pitt Commercial Unknown Unknown Unevaluated Dry Floodproof 
6 699 N Greene St Pitt Industrial 1972 Yes Unevaluated Dry Floodproof 
7 900 N Greene St Pitt Industrial 1930 Yes Unevaluated Dry Floodproof 
8 699 N Greene St Pitt Industrial 1972 Yes Unevaluated Dry Floodproof 
9 700 N Greene St Pitt Industrial 1965 Yes Unevaluated Dry Floodproof 
10 699 N Greene St Pitt Industrial 1972 Yes Unevaluated Dry Floodproof 
11 1201 Holly St Pitt Utility Unknown Unknown Unevaluated Dry Floodproof 
12 2030 Pactolus Hwy Pitt Residential Unknown Unknown Unevaluated Elevate 
13 1105 N Memorial Dr Pitt Commercial 1967 Yes Unevaluated Dry Floodproof 
14 0 Legion St Pitt Commercial 1995 No Unevaluated Dry Floodproof 
15 0 Legion St Pitt Commercial 1995 No Unevaluated Dry Floodproof 
16 1105 N Memorial Dr Pitt Industrial 1967 Yes Unevaluated Dry Floodproof 
17 1105 N Memorial Dr Pitt Utility 1967 Yes Unevaluated Dry Floodproof 
18 1105 N Memorial Dr Pitt Utility 1967 Yes Unevaluated Dry Floodproof 







 
 
 
 


 
 
 
 
 


 
 


        
        
        
         


     
    


  
        
        
         
        
        
        
        
        
         
        
        
        
        
        
        
        
        
        
         
        
        
        


20


25


30


35


40


19 1003 Legion St Pitt Residential 1985 No Unevaluated Elevate Flood Vent 
0 Legion St Pitt Commercial 1995 No Unevaluated Dry Floodproof 


21 311 Old River Rd Pitt Commercial 1981 No Unevaluated Dry Floodproof 
22 1105 N Memorial Dr Pitt Industrial 1967 Yes Unevaluated Dry Floodproof 


ID Address County Structure Type Year 
Construction 50+ years NRHP 


Eligibility 
Proposed Non-


Structural Measure 
23 0 Legion St Pitt Commercial 1995 No Unevaluated Dry Floodproof 
24 0 Legion St Pitt Commercial 1995 No Unevaluated Dry Floodproof 


1105 N Memorial Dr Pitt Industrial 1967 Yes Unevaluated Dry Floodproof 
26 1301 Melody Ln Pitt Utility Unknown Unknown Unevaluated Dry Floodproof 
27 234 W Dudley St Pitt Commercial 1978 No Unevaluated Dry Floodproof 
28 1410 N Pitt St Pitt Residential 1930 Yes Unevaluated Elevate Flood Vent 
29 1002 N PITT ST Pitt Industrial 1952 Yes Unevaluated Dry Floodproof 


102 Airport Rd Pitt Commercial 1980 No Unevaluated Dry Floodproof 
31 1200 N Greene St Pitt Commercial 1980 No Unevaluated Dry Floodproof 
32 400 Mumford Rd Pitt Residential 1966 Yes Unevaluated Elevate Flood Vent 
33 801 Mumford Rd Pitt Industrial 1979 No Unevaluated Dry Floodproof 
34 708 Mumford Rd Pitt Commercial 1987 No Unevaluated Dry Floodproof 


801 Mumford Rd Pitt Industrial 1979 No Unevaluated Dry Floodproof 
36 1401 Mill St Pitt Residential 2000 No Unevaluated Elevate 
37 1310 Van Dyke St Pitt Residential 1953 Yes Unevaluated Elevate Flood Vent 
38 507 Mumford Rd Pitt Residential 1958 Yes Unevaluated Elevate 
39 716 Mumford Rd Pitt Residential 2000 No Unevaluated Elevate 


601 Mumford Rd Pitt Residential 2000 No Unevaluated Elevate 
41 801 Mumford Rd Pitt Industrial 1979 No Unevaluated Dry Floodproof 
42 801 Mumford Rd Pitt Industrial 1979 No Unevaluated Dry Floodproof 
43 1200 Meadowbrook Dr Pitt Industrial 1940 Yes Unevaluated Dry Floodproof 
44 801 Mumford Rd Pitt Commercial 1979 No Unevaluated Dry Floodproof 







 
 
 
 


 
 
 
 
 


 
 


        
        
        
         
        
        
        


     
    


  
        
        
         
        
        
          
         
         
         
         
        
        
         
        
         
         
        
        
        


45


50


55


60


65


70


801 Mumford Rd Pitt Industrial 1979 No Unevaluated Dry Floodproof 
46 801 Mumford Rd Pitt Residential 1979 No Unevaluated Elevate 
47 1218 Mumford Rd Pitt Commercial 1963 Yes Unevaluated Dry Floodproof 
48 1108 Mumford Rd Pitt Commercial 1977 No Unevaluated Dry Floodproof 
49 1214 Mumford Rd Pitt Commercial 1974 No Unevaluated Dry Floodproof 


1210 Mumford Rd Pitt Commercial 1974 No Unevaluated Dry Floodproof 
51 1216 Mumford Rd Pitt Industrial 1968 Yes Unevaluated Dry Floodproof 


ID Address County Structure Type Year 
Construction 50+ years NRHP 


Eligibility 
Proposed Non-


Structural Measure 
52 1204 Mumford Rd Pitt Residential 1901 Yes Unevaluated Elevate 
53 1206 Mumford Rd Pitt Public 1965 Yes Unevaluated Dry Floodproof 
54 1600 N Greene St Pitt Residential 1940 Yes Unevaluated Elevate 


1620 Pactolus Hwy Pitt Residential 1955 Yes Unevaluated Elevate Flood Vent 
56 1375 Mumford Rd Pitt Residential 2000 No Unevaluated Elevate 
57 1630 N Greene St Pitt Industrial 2022 No Unevaluated Dry Floodproof 
58 1514 N Greene St Pitt Industrial 1952 Yes Unevaluated Dry Floodproof 
59 1620 N Greene St Pitt Commercial 1960 Yes Unevaluated Dry Floodproof 


1501 N Memorial Dr Pitt Industrial 1968 Yes Unevaluated Dry Floodproof 
61 1630 N Greene St Pitt Industrial 2022 No Unevaluated Dry Floodproof 
62 1612 Cody Ln Pitt Commercial Unknown Unknown Unevaluated Dry Floodproof 
63 144 W Gum Rd Pitt Residential Unknown Unknown Unevaluated Elevate 
64 1620 N Greene St Pitt Commercial 1960 Yes Unevaluated Dry Floodproof 


0 Pollard St Pitt Industrial 1982 No Unevaluated Dry Floodproof 
66 1630 N Greene St Pitt Commercial 2022 No Unevaluated Dry Floodproof 
67 320 Pactolus Hwy Pitt Industrial 1950 Yes Unevaluated Dry Floodproof 
68 330 Pactolus Hwy Pitt Industrial 1976 No Unevaluated Dry Floodproof 
69 1784 Embarcadero Ave Pitt Residential Unknown Unknown Unevaluated Elevate 


1784 Embarcadero Ave Pitt Residential Unknown Unknown Unevaluated Elevate 







 
 
 
 


 
 
 
 
 


 
 


        
        
        
        
        
        
        
        
        
        


     
    


  
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        


75


80


85


90


95


71 1784 Embarcadero Ave Pitt Residential Unknown Unknown Unevaluated Elevate 
72 1784 Embarcadero Ave Pitt Residential Unknown Unknown Unevaluated Elevate 
73 1784 Embarcadero Ave Pitt Residential Unknown Unknown Unevaluated Elevate 
74 1784 Embarcadero Ave Pitt Residential Unknown Unknown Unevaluated Elevate 


1784 Embarcadero Ave Pitt Residential Unknown Unknown Unevaluated Elevate 
76 1784 Embarcadero Ave Pitt Residential Unknown Unknown Unevaluated Elevate 
77 1784 Embarcadero Ave Pitt Residential Unknown Unknown Unevaluated Elevate 
78 1784 Embarcadero Ave Pitt Residential Unknown Unknown Unevaluated Elevate 
79 1784 Embarcadero Ave Pitt Residential Unknown Unknown Unevaluated Elevate 


3251 Old River Rd Pitt Residential 1964 Yes Unevaluated Elevate 


ID Address County Structure Type Year 
Construction 50+ years NRHP 


Eligibility 
Proposed Non-


Structural Measure 
81 1784 Embarcadero Ave Pitt Residential Unknown Unknown Unevaluated Elevate 
82 1784 Embarcadero Ave Pitt Residential Unknown Unknown Unevaluated Elevate 
83 1784 Embarcadero Ave Pitt Residential Unknown Unknown Unevaluated Elevate 
84 1784 Embarcadero Ave Pitt Residential Unknown Unknown Unevaluated Elevate 


1784 Embarcadero Ave Pitt Residential Unknown Unknown Unevaluated Elevate 
86 1784 Embarcadero Ave Pitt Residential Unknown Unknown Unevaluated Elevate 
87 1784 Embarcadero Ave Pitt Residential Unknown Unknown Unevaluated Elevate 
88 1784 Embarcadero Ave Pitt Residential Unknown Unknown Unevaluated Elevate 
89 3939 Old River Rd Pitt Residential Unknown Unknown Unevaluated Elevate 


4022 Old River Rd Pitt Residential 1994 No Unevaluated Elevate 
91 3079 DeLeon Ln Nash Residential Unknown Unknown Unevaluated Elevate 
92 1704 Graham St Nash Residential 1977 No Unevaluated Flood Vent 
93 1001 Bethlehem Rd Nash Commercial 1955 Yes Unevaluated Dry Floodproof 
94 1169 Nashville Rd Nash Commercial 1950 Yes Unevaluated Dry Floodproof 


1169 Nashville Rd Nash Commercial 1950 Yes Unevaluated Dry Floodproof 
96 3309 NC 33 NW Edgecombe Commercial Unknown Unknown Unevaluated Dry Floodproof 







 
 
 
 


 
 
 
 
 


 
 


        
        
        
        
        
        
        
        
        
        
        
        
         


     
    


  
        
        
        
        
        
        
        
        
        
        
        
        
         


100


105


110


115


120


97 141 Airport Rd Edgecombe Commercial Unknown Unknown Unevaluated Dry Floodproof 
98 3378 NC 33 NW Edgecombe Commercial Unknown Unknown Unevaluated Dry Floodproof 
99 Airport Rd Edgecombe Industrial Unknown Unknown Unevaluated Dry Floodproof 


3334 NC 33 West Edgecombe Commercial Unknown Unknown Unevaluated Dry Floodproof 
101 3378 NC 33 NW Edgecombe Commercial Unknown Unknown Unevaluated Dry Floodproof 
102 Airport Rd Edgecombe Commercial Unknown Unknown Unevaluated Dry Floodproof 
103 529 Airport Rd Edgecombe Industrial Unknown Unknown Unevaluated Dry Floodproof 
104 529 Airport Rd Edgecombe Residential Unknown Unknown Unevaluated Elevate Flood Vent 


1663 E Northern Blvd Ext Edgecombe Industrial Unknown Unknown Unevaluated Dry Floodproof 
106 192 Lakeview Farm Ln Nash Commercial 1985 No Unevaluated Dry Floodproof 
107 1712 Lafayette Cr Nash Residential 1961 Yes Unevaluated Elevate Flood Vent 
108 192 Lakeview Farm Ln Nash Residential 1985 No Unevaluated Elevate Flood Vent 
109 100 Lakeview Farm Ln Nash Residential 1950 Yes Unevaluated Elevate Flood Vent 


ID Address County Structure Type Year 
Construction 50+ years NRHP 


Eligibility 
Proposed Non-


Structural Measure 
192 Lakeview Farm Ln Nash Residential 1985 No Unevaluated Flood Vent 


111 1800 Stone Rose Dr Nash Commercial 1961 Yes Unevaluated Dry Floodproof 
112 US 64 ALT West Edgecombe Residential Unknown Unknown Unevaluated Elevate Flood Vent 
113 733 N Taylor St Nash Residential 1959 Yes Unevaluated Elevate Flood Vent 
114 322 Morgan St Nash Residential 1940 Yes Unevaluated Flood Vent 


309 Morgan St Nash Residential 1950 Yes Unevaluated Flood Vent 
116 213 Melton Dr Nash Commercial 1965 Yes Unevaluated Dry Floodproof 
117 212 Melton Dr Nash Commercial 1973 Yes Unevaluated Dry Floodproof 
118 950 Atlantic Ave Edgecombe Public Unknown Unknown Unevaluated Dry Floodproof 
119 101 Patrick Ct Nash Industrial 1996 No Unevaluated Dry Floodproof 


116 N Circle Dr Nash Commercial 1976 No Unevaluated Dry Floodproof 
121 111 Country Club Rd Nash Commercial 1986 No Unevaluated Dry Floodproof 
122 2412 Sunset Ave Nash Commercial 1965 Yes Unevaluated Dry Floodproof 







 
 
 
 


 
 
 
 
 


 
 


        
        
        
        
        
        
        
        
        
        
        
        
          
         
        
         


     
    


  
        
        
        
        
        
        
        
        
        
        


125


130


135


140


145


123 111 Country Club Rd Nash Commercial 1986 No Unevaluated Dry Floodproof 
124 2501 Sunset Ave Nash Commercial 1966 Yes Unevaluated Dry Floodproof 


111 Country Club Rd Nash Commercial 1986 No Unevaluated Dry Floodproof 
126 117 Country Club Rd Nash Industrial 1976 No Unevaluated Dry Floodproof 
127 111 Country Club Rd Nash Commercial 1986 No Unevaluated Dry Floodproof 
128 2509 Sunset Ave Nash Commercial 1951 Yes Unevaluated Dry Floodproof 
129 2510 Sunset Ave Nash Commercial 1969 Yes Unevaluated Dry Floodproof 


2518 Sunset Ave Nash Commercial 1960 Yes Unevaluated Dry Floodproof 
131 109 Pinewood Ave Nash Residential 1969 Yes Unevaluated Elevate Flood Vent 
132 114 Forest Hill Ave Nash Commercial 1920 Yes Unevaluated Dry Floodproof 
133 550 N Wesleyan Blvd Nash Commercial 2018 No Unevaluated Dry Floodproof 
134 2088 Stone Rose Dr Nash Commercial 1986 No Unevaluated Dry Floodproof 


627 Tarrytown Ctr Nash Commercial 1910 Yes Unevaluated Dry Floodproof 
136 627 Tarrytown Ctr Nash Commercial 1910 Yes Unevaluated Dry Floodproof 
137 1131 Atlantic Ave Edgecombe Industrial Unknown Unknown Unevaluated Dry Floodproof 
138 1745 Harper St Edgecombe Industrial Unknown Unknown Unevaluated Dry Floodproof 


ID Address County Structure Type Year 
Construction 50+ years NRHP 


Eligibility 
Proposed Non-


Structural Measure 
139 129 Stoney Creek Dr Nash Residential 1983 No Unevaluated Elevate Flood Vent 


3301 Brookview Dr Nash Residential 1976 No Unevaluated Elevate Flood Vent 
141 3309 Brookview Dr Nash Residential 1980 No Unevaluated Elevate 
142 3305 Brookview Dr Nash Residential 1974 No Unevaluated Elevate Flood Vent 
143 no physical address Nash Residential 1977 No Unevaluated Flood Vent 
144 3441 Greenbriar Dr Nash Residential 1977 No Unevaluated Elevate Flood Vent 


3068 Zebulon Rd Nash Residential 1983 No Unevaluated Flood Vent 
146 3060 Zebulon Rd Nash Residential 1983 No Unevaluated Flood Vent 
147 3013 Zebulon Rd Nash Commercial 1988 No Unevaluated Dry Floodproof 
148 3072 Zebulon Rd Nash Residential 1983 No Unevaluated Flood Vent 







 
 
 
 


 
 
 
 
 


 
 


        
        
        
        
         
        
        
        


 
 


149
150
151
152
153
154
155
156


3064 Zebulon Rd Nash Residential 1983 No Unevaluated Elevate Flood Vent 
3076 Zebulon Rd Nash Residential 1983 No Unevaluated Elevate Flood Vent 
3186 Zebulon Rd Nash Commercial 1972 Yes Unevaluated Dry Floodproof 
144 Country Club Rd Nash Residential 1953 Yes Unevaluated Elevate 
521 Country Club Rd Nash Commercial 1910 Yes Unevaluated Dry Floodproof 
101 Rowe Dr Nash Commercial 1995 No Unevaluated Dry Floodproof 
303 W Washington St Nash Commercial 1910 Yes Unevaluated Dry Floodproof 
10826 NC 97 West Edgecombe Industrial Unknown Unknown Unevaluated Dry Floodproof 
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Enclosure 3 
Non-Structural Measures Descriptions 


Structure Elevation 
Structure elevation consists of elevating a structure’s habitable area above a specified 
flood elevation. The target elevation used for this study is the 1% annual exceedance 
probability (AEP) elevation plus two feet. Structures can be elevated on piers or on an 
extended foundation—the latter also requires installation of flood vents. If a basement 
exists, it should be abandoned and filled. 


Diagrammatic building elevation (top) and example of an elevated house with flood 
vents (bottom). 
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Dry Floodproofing 


Dry floodproofing consists of waterproofing the entire structure or portions of the 
structure. Structures can generally be dry floodproofed up to between 3 to 4 feet on the 
exterior walls. For this study, we assumed dry floodproofing to the 1% AEP flood 
elevation plus two feet or a maximum of four feet. Exterior walls would be floodproofed 
using waterproof membranes and protective veneer wall. A sump pump and drain 
system may be required as part of the project to remove seepage or interior 
drainage. Closure panels are required for all openings. 


Dry floodproofing diagrammatic drawing (top) and example (bottom) 







 


 


 


 


 


 


 


 


 


From: Elizabeth Toombs 
To: Zulauf, Michelle Rosado CIV USARMY CELRP (USA) 
Subject: [Non-DoD Source] RE: Tar Pamlico River Basin Flood Management Study 
Date: Tuesday, October 31, 2023 9:39:39 AM 


Thank you for the review request, Michelle. Edgecombe, Nash, and Pitt Counties in North Carolina 
are outside the Cherokee Nation’s Area of Interest. Thus, this Office respectfully defers to federally 
recognized Tribes that have an interest in this landbase at this time. 


Also, while we appreciate your notification to our Principal Chief Chuck Hoskin, Jr., our Office 
requests that Section 106 requests are emailed directly to my attention. Thank you for your 
understanding and the opportunity to comment upon this proposed undertaking. Please contact me 
if there are any questions or concerns. 


Wado, 


Elizabeth Toombs, Tribal Historic Preservation Officer 
Cherokee Nation 
Tribal Historic Preservation Office 
PO Box 948 
Tahlequah, OK  74465-0948 
918.453.5389 


From: Zulauf, Michelle Rosado CIV USARMY CELRP (USA) <Michelle.R.Zulauf@usace.army.mil> 
Sent: Tuesday, October 31, 2023 8:31 AM 
To: Chuck Hoskin Jr <chuck-hoskin@cherokee.org> 
Cc: Elizabeth Toombs <elizabeth-toombs@cherokee.org> 
Subject: <EXTERNAL> Tar Pamlico River Basin Flood Management Study 


************************************************************************ 
NOTICE: THIS EMAIL CONTAINS AN ATTACHMENT SENT FROM AN EXTERNAL SENDER. 
IF YOU DO NOT KNOW THE SENDER OR WERE NOT EXPECTING THIS EMAIL, 
DO NOT OPEN ANY EMAIL ATTACHMENTS AND DELETE THIS MESSAGE. 
Thank you: The Cherokee Nation - Information Technology Department 
************************************************************************ 


Dear Chief Hoskin, 


Enclosed please find the USACE Pittsburgh District invitation to consult pursuant to the National 
Historic Preservation Act on the Tar Pamlico Basin Flood Risk Management Feasibility Study. 


If you have any questions regarding this undertaking or wish to received additional information 
please reply to this email. Hard copy to follow. 


Regards, 
Michelle 



mailto:elizabeth-toombs@cherokee.org

mailto:Michelle.R.Zulauf@usace.army.mil

mailto:elizabeth-toombs@cherokee.org

mailto:chuck-hoskin@cherokee.org

mailto:Michelle.R.Zulauf@usace.army.mil





 


 


Michelle R. Zulauf, M.A., RPA 28578808 
District Archaeologist & Tribal Liaison 
USACE Pittsburgh District 
Planning and Environmental Branch 
Environmental and Cultural Resources Section 
Phone: 412-395-7521 
Email: michelle.r.zulauf@usace.army.mil 



mailto:michelle.r.zulauf@usace.army.mil





DEPARTMENT OF THE ARMY 
U.S. ARMY CORPS OF ENGINEERS, PITTSBURGH DISTRICT 


1000 LIBERTY AVENUE 
PITTSBURGH, PA 15222-4186 


O.CI 2 7 2023 


Mr. William Harris 
Chief 
Catawba Indian Nation 
996 Avenue of the Nations 
Rock Hill, SC 29730 


Dear Chief Harris: 


The U.S. Army Corps of Engineers (USACE), Pittsburgh District is currently executing 
a flood risk management study (Study) within the Tar-Pamlico River Basin. The purpose of 
the Study is to assess and recommend actions that reduce flood risk within the Tar
Pamlico River Basin. The Study was authorized by the House Committee on 
Transportation and Infrastructure Resolution adopted April 11, 2000, and the House 
Committee on Transportation and Infrastructure Resolution adopted May 21, 2003. The 
North Carolina Department of Environmental Quality is the non-Federal Sponsor for the 
Study. A draft integrated report that combines the feasibility study and National 
Environmental Policy Act (NEPA) compliance documentation is being prepared. This draft 
integrated report will identify a Tentatively Selected Plan (TSP) and will address the plans 
effects on the natural and human environments. 


The United States has a unique legal relationship with Tribal governments as set forth 
in the Constitution of the United States, treaties, statues, executive orders, and court 
decisions. USACE recognizes the sovereign status of Tribal governments and our 
obligation for pre-decisional government-to-government consultation. Pursuant to 
Executive Order 13175, USACE Tribal Consultation Policy, National Historic Preservation 
Act (NHPA), and Council on Environmental Quality (CEQ) Guidelines on Indigenous 
Knowledge, USACE would like to identify tribes interested in consulting on this Study and 
requests your assistance in identifying properties, within the Study area, which may be of 
religious and/or cultural significance. 


National Historic Preservation Act (54 U.S.C. § 306108) 


Pursuant to Section 106 of the National Historic Preservation Act (NHPA) (54 U.S.C. § 
306108), and its implementing regulations (36 C.F .R. § 800), USACE has determined that 
the Study constitutes an undertaking as defined in 36 C.F.R. § 800.16(y) and has a 
potential to affect historic properties listed on, or determined eligible for, the National 
Register of Historic Places (NRHP) under 36 C.F.R. § 800.3. 
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USACE's tentatively selected plan incorporates a series of nonstructural measures 
that include structure elevation, floodproofing, or flood venting. Initial analysis has 
identified a total of 157 residential and non-residential structures preliminarily suitable for 
nonstructural measures. However additional structure-specific analysis will need to be 
conducted to determine final suitability, which will occur at a later date if a project is 
authorized for implementation by Congress following Study completion. 


USACE has determined that the Area of Potential Effects (APE) for the tentatively 
selected plan broadly includes areas where initial Study analyses indicate modification of 
existing structures will be economically feasible in Nash, Edgecombe and Pitt Counties, 
North Carolina (Figure 1 ). 


In order to initiate consultation for the Study, USAGE requests your assistance in 
identifying properties, within the APE, which may be of religious and cultural significance 
to your tribe and may be eligible for the National Register. Pursuant to section 304 of 
NHPA, USACE will maintain confidentially of all religious and culturally significant 
properties and will withhold all information from the general public regarding location, 
character, ownership, or any other particulars that may cause a significant invasion of 
privacy; risk harm to the historic property; or impede the use of a traditional religious site 
by practitioners. 


Furthermore, based on the present feasibility level design, USAGE proposes the 
development of a project-specific programmatic agreement (PA) to comply with Section 
106 of the NHPA. The PA will outline the efforts and schedule for identifying significant 
historic properties within the APE, assessing the effects of proposed undertaking to these 
properties, and the measures to be taken to avoid or minimize adverse effects. If needed, 
mitigation will be captured under a separate memorandum of agreement. USAGE would 
like to invite the Tribe to participate in the drafting of the PA and as an invited signatory, if 
desired. Other signatories of this PA will include NC Historic Preservation Office, NC 
Department of Environmental Quality (as an invited signatory), and the Advisory Council 
on Historic Preservation (if inclined to participate). 


If your tribe is interested in consulting on this Study and/or participating in the 
development or signature of the proposed programmatic agreement, USAGE kindly 
requests that you notify us either by letter to the address in the letterhead above or by 
contacting the email address below within 30 days from receipt of this letter. 
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The staff point of contact for this effort is Ms. Michelle Zulauf, Tribal Liaison, 
Pittsburgh District, who can be reached at 412-395-7521 or e-mail at 
michelle.r.zulauf@usace.army.mil. 


Sincerely, 


~~~~ 
~Nicholas 0. Melin 


Colonel, Corps of Engineers 
District Engineer 


Enclosure 
Copied: Wenonah Haire - Tribal Historic Preservation Officer 



mailto:michelle.r.zulauf@usace.army.mil





Area of potential effect (APE) under consideration in the Tar-Pamlico 
River Basin Flood Risk Management Study 
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DEPARTMENT OF THE ARMY 
U.S. ARMY CORPS OF ENGINEERS, PITTSBURGH DISTRICT 


1000 LIBERTY AVENUE 
PITTSBURGH, PA 15222-4186 


O.CJ 2 7 2023 


Mr. Chuck Hoskin, Jr. 
Principal Chief 
Cherokee Nation 
P.O. Box 948 
Tahlequah, OK 74465 


Dear Chief Hoskin: 


The U.S. Army Corps of Engineers (USACE), Pittsburgh District is currently executing 
a flood risk management study (Study) within the Tar-Pamlico River Basin. The purpose of 
the Study is to assess and recommend actions that reduce flood risk within the Tar
Pamlico River Basin. The Study was authorized by the House Committee on 
Transportation and Infrastructure Resolution adopted April 11, 2000, and the House 
Committee on Transportation and Infrastructure Resolution adopted May 21, 2003. The 
North Carolina Department of Environmental Quality is the non-Federal Sponsor for the 
Study. A draft integrated report that combines the feasibility study and National 
Environmental Policy Act (NEPA) compliance documentation is being prepared. This draft 
integrated report will identify a Tentatively Selected Plan (TSP) and will address the plans 
effects on the natural and human environments. 


The United States has a unique legal relationship with Tribal governments as set forth 
in the Constitution of the United States, treaties, statues, executive orders, and court 
decisions. USACE recognizes the sovereign status of Tribal governments and our 
obligation for pre-decisional government-to-government consultation. Pursuant to 
Executive Order 13175, USACE Tribal Consultation Policy, National Historic Preservation 
Act (NHPA), and Council on Environmental Quality (CEQ) Guidelines on Indigenous 
Knowledge, USACE would like to identify tribes interested in consulting on this Study and 
requests your assistance in identifying properties, within the Study area, which may be of 
religious and/or cultural significance. 


National Historic Preservation Act (54 U.S.C. § 306108) 


Pursuant to Section 106 of the National Historic Preservation Act (NHPA) (54 U.S.C. § 
306108), and its implementing regulations (36 C.F.R. § 800), USACE has determined that 
the Study constitutes an undertaking as defined in 36 C.F.R. § 800.16(y) and has a 
potential to affect historic properties listed on, or determined eligible for, the National 
Register of Historic Places (NRHP) under 36 C.F.R. § 800.3. 
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USACE's tentatively selected plan incorporates a series of nonstructural measures 
that include structure elevation, floodproofing, or flood venting. Initial analysis has 
identified a total of 157 residential and non-residential structures preliminarily suitable for 
nonstructural measures. However additional structure-specific analysis will need to be 
conducted to determine final suitability, which will occur at a later date if a project is 
authorized for implementation by Congress following Study completion. 


USACE has determined that the Area of Potential Effects (APE) for the tentatively 
selected plan broadly includes areas where initial Study analyses indicate modification of 
existing structures will be economically feasible in Nash, Edgecombe and Pitt Counties, 
North Carolina (Figure 1 ). 


In order to initiate consultation for the Study, USACE requests your assistance in 
identifying properties, within the APE, which may be of religious and cultural significance 
to your tribe and may be eligible for the National Register. Pursuant to section 304 of 
NHPA, USACE will maintain confidentially of all religious and culturally significant 
properties and will withhold all information from the general public regarding location, 
character, ownership, or any other particulars that may cause a significant invasion of 
privacy; risk harm to the historic property; or impede the use of a traditional religious site 
by practitioners. 


Furthermore, based on the present feasibility level design, USACE proposes the 
development of a project-specific programmatic agreement (PA) to comply with Section 
106 of the NHPA. The PA will outline the efforts and schedule for identifying significant 
historic properties within the APE, assessing the effects of proposed undertaking to these 
properties, and the measures to be taken to avoid or minimize adverse effects. If needed, 
mitigation will be captured under a separate memorandum of agreement. USACE would 
like to invite the Tribe to participate in the drafting of the PA and as an invited signatory, if 
desired. Other signatories of this PA will include NC Historic Preservation Office, NC 
Department of Environmental Quality (as an invited signatory), and the Advisory Council 
on Historic Preservation (if inclined to participate). 


If your tribe is interested in consulting on this Study and/or participating in the development 
or signature of the proposed programmatic agreement, USACE kindly requests that you 
notify us either by letter to the address in the letterhead above or by contacting the email 
address below within 30 days from receipt of this letter. 
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The staff point of contact for this effort is Ms. Michelle Zulauf, Tribal Liaison, 
Pittsburgh District, who can be reached at 412-395-7521 or e-mail at 
michelle.r.zulauf@usace.army.mil. 


Sincerely, 


~J~ 
~Nicholas 0. Melin 


Colonel, Corps of Engineers 
District Commander 


Enclosures 
Copied: Elizabeth Toombs - Tribal Historic Preservation Officer 



mailto:michelle.r.zulauf@usace.army.mil





Area of potential effect (APE) under consideration in the Tar-Pamlico 
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DEPARTMENT OF THE ARMY 
U.S. ARMY CORPS OF ENGINEERS, PITTSBURGH DISTRICT 


1000 LIBERTY AVENUE 
PITTSBURGH, PA 15222-4186 


OCT 2 7 2023 


Mr. Michell Hicks 
Principal Chief 
Eastern Band of Cherokee Indians 
88 Council House Loop 
Cherokee, NC 28719 


Dear Chief Hicks: 


The U.S. Army Corps of Engineers (USACE), Pittsburgh District is currently executing 
a flood risk management study (Study) within the Tar-Pamlico River Basin. The purpose of 
the Study is to assess and recommend actions that reduce flood risk within the Tar
Pamlico River Basin. The Study was authorized by the House Committee on 
Transportation and Infrastructure Resolution adopted April 11, 2000, and the House 
Committee on Transportation and Infrastructure Resolution adopted May 21, 2003. The 
North Carolina Department of Environmental Quality is the non-Federal Sponsor for the 
Study. A draft integrated report that combines the feasibility study and National 
Environmental Policy Act (NEPA) compliance documentation is being prepared. This draft 
integrated report will identify a Tentatively Selected Plan (TSP) and will address the plans 
effects on the natural and human environments. 


The United States has a unique legal relationship with Tribal governments as set forth 
in the Constitution of the United States, treaties, statues, executive orders, and court 
decisions. USACE recognizes the sovereign status of Tribal governments and our 
obligation for pre-decisional government-to-government consultation. Pursuant to 
Executive Order 13175, USACE Tribal Consultation Policy, National Historic Preservation 
Act (NHPA), and Council on Environmental Quality (CEQ) Guidelines on Indigenous 
Knowledge, USACE would like to identify tribes interested in consulting on this Study and 
requests your assistance in identifying properties, within the Study area, which may be of 
religious and/or cultural significance. 


National Historic Preservation Act (54 U.S.C. § 306108) 


Pursuant to Section 106 of the National Historic Preservation Act (NHPA) (54 U.S.C. § 
306108), and its implementing regulations (36 C.F .R. § 800), USACE has determined that 
the Study constitutes an undertaking as defined in 36 C.F.R. § 800.16(y) and has a 
potential to affect historic properties listed on, or determined eligible for, the National 
Register of Historic Places (NRHP) under 36 C.F.R. § 800.3. 
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USACE's tentatively selected plan incorporates a series of nonstructural measures 
that include structure elevation, floodproofing, or flood venting. Initial analysis has 
identified a total of 157 residential and non-residential structures preliminarily suitable for 
nonstructural measures. However additional structure-specific analysis will need to be 
conducted to determine final suitability, which will occur at a later date if a project is 
authorized for implementation by Congress following Study completion. 


USACE has determined that the Area of Potential Effects (APE) for the tentatively 
selected plan broadly includes areas where initial Study analyses indicate modification of 
existing structures will be economically feasible in Nash, Edgecombe and Pitt Counties, 
North Carolina (Figure 1). 


In order to initiate consultation for the Study, USACE requests your assistance in 
identifying properties, within the APE, which may be of religious and cultural significance 
to your tribe and may be eligible for the National Register. Pursuant to section 304 of 
NHPA, USACE will maintain confidentially of all religious and culturally significant 
properties and will withhold all information from the general public regarding location, 
character, ownership, or any other particulars that may cause a significant invasion of 
privacy; risk harm to the historic property; or impede the use of a traditional religious site 
by practitioners. 


Furthermore, based on the present feasibility level design, USACE proposes the 
development of a project-specific programmatic agreement (PA) to comply with Section 
106 of the NHPA. The PA will outline the efforts and schedule for identifying significant 
historic properties within the APE, assessing the effects of proposed undertaking to these 
properties, and the measures to be taken to avoid or minimize adverse effects. If needed, 
mitigation will be captured under a separate memorandum of agreement. USACE would 
like to invite the Tribe to participate in the drafting of the PA and as an invited signatory, if 
desired. Other signatories of this PA will include NC Historic Preservation Office, NC 
Department of Environmental Quality (as an invited signatory), and the Advisory Council 
on Historic Preservation (if inclined to participate). 


If your tribe is interested in consulting on this Study and/or participating in the development 
or signature of the proposed programmatic agreement, USACE kindly requests that you 
notify us either by letter to the address in the letterhead above or by contacting the email 
address below within 30 days from receipt of this letter. 
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The staff point of contact for this effort is Ms. Michelle Zulauf, Tribal Liaison, 
Pittsburgh District, who can be reached at 412-395-7521 or e-mail at 
michelle.r.zulauf@usace.army.mil. 


Sincerely, 


g,.~ 
~icholas 0. Melin 


Colonel, Corps of Engineers 
District Commander 


Enclosures 
Copied: Russell Townsend - Tribal Historic Preservation Officer 



mailto:michelle.r.zulauf@usace.army.mil
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DEPARTMENT OF THE ARMY 
U.S. ARMY CORPS OF ENGINEERS, PITTSBURGH DISTRICT 


1000 LIBERTY AVENUE 
PITTSBURGH, PA 15222-4186 


OCT 2 7 2023 


Ms. Diane Shields 
Tribal Chief 
Monacan Indian Nation 
111 Highview Drive 
Madison Heights, VA 24572 


Dear Chief Shields: 


The U.S. Army Corps of Engineers (USAGE), Pittsburgh District is currently executing 
a flood risk management study (Study) within the Tar-Pamlico River Basin. The purpose of 
the Study is to assess and recommend actions that reduce flood risk within the Tar
Pamlico River Basin. The Study was authorized by the House Committee on 
Transportation and Infrastructure Resolution adopted April 11, 2000, and the House 
Committee on Transportation and Infrastructure Resolution adopted May 21, 2003. The 
North Carolina Department of Environmental Quality is the non-Federal Sponsor for the 
Study. A draft integrated report that combines the feasibility study and National 
Environmental Policy Act (NEPA) compliance documentation is being prepared. This draft 
integrated report will identify a Tentatively Selected Plan (TSP) and will address the plans 
effects on the natural and human environments. 


The United States has a unique legal relationship with Tribal governments as set forth 
in the Constitution of the United States, treaties, statues, executive orders, and court 
decisions. USAGE recognizes the sovereign status of Tribal governments and our 
obligation for pre-decisional government-to-government consultation. Pursuant to 
Executive Order 13175, USAGE Tribal Consultation Policy, National Historic Preservation 
Act (NHPA), and Council on Environmental Quality (CEQ) Guidelines on Indigenous 
Knowledge, USAGE would like to identify tribes interested in consulting on this Study and 
requests your assistance in identifying properties, within the Study area, which may be of 
religious and/or cultural significance. 


National Historic Preservation Act (54 U.S.C. § 306108) 


Pursuant to Section 106 of the National Historic Preservation Act (NHPA) (54 U.S.C. § 
306108), and its implementing regulations (36 C.F.R. § 800), USAGE has determined that 
the Study constitutes an undertaking as defined in 36 C.F.R. § 800.16(y) and has a 
potential to affect historic properties listed on, or determined eligible for, the National 
Register of Historic Places (NRHP) under 36 C.F.R. § 800.3. 
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USACE's tentatively selected plan incorporates a series of nonstructural measures 
that include structure elevation, floodproofing, or flood venting. Initial analysis has 
identified a total of 157 residential and non-residential structures preliminarily suitable for 
nonstructural measures. However additional structure-specific analysis will need to be 
conducted to determine final suitability, which will occur at a later date if a project is 
authorized for implementation by Congress following Study completion. 


USACE has determined that the Area of Potential Effects (APE) for the tentatively 
selected plan broadly includes areas where initial Study analyses indicate modification of 
existing structures will be economically feasible in Nash, Edgecombe and Pitt Counties, 
North Carolina (Figure 1 ). 


In order to initiate consultation for the Study, USACE requests your assistance in 
identifying properties, within the APE, which may be of religious and cultural significance 
to your tribe and may be eligible for the National Register. Pursuant to section 304 of 
NHPA, USACE will maintain confidentially of all religious and culturally significant 
properties and will withhold all information from the general public regarding location, 
character, ownership, or any other particulars that may cause a significant invasion of 
privacy; risk harm to the historic property; or impede the use of a traditional religious site 
by practitioners. 


Furthermore, based on the present feasibility level design, USACE proposes the 
development of a project-specific programmatic agreement (PA) to comply with Section 
106 of the NHPA. The PA will outline the efforts and schedule for identifying significant 
historic properties within the APE, assessing the effects of proposed undertaking to these 
properties, and the measures to be taken to avoid or minimize adverse effects. If needed, 
mitigation will be captured under a separate memorandum of agreement. USACE would 
like to invite the Tribe to participate in the drafting of the PA and as an invited signatory, if 
desired. Other signatories of this PA will include NC Historic Preservation Office, NC 
Department of Environmental Quality (as an invited signatory), and the Advisory Council 
on Historic Preservation (if inclined to participate). 


If your tribe is interested in consulting on this Study and/or participating in the development 
or signature of the proposed programmatic agreement, USACE kindly requests that you 
notify us either by letter to the address in the letterhead above or by contacting the email 
address below within 30 days from receipt of this letter. 
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The staff point of contact for this effort is Ms. Michelle Zulauf, Tribal Liaison, 
Pittsburgh District, who can be reached at 412-395-7521 or e-mail at 
michelle.r.zulauf@usace.army.mil. 


Sincerely, 


(i,~ 
~Nicholas 0. Melin 


Colonel, Corps of Engineers 
District Commander 


Enclosures 
Copied: Acee Watt - Historic Preservation Office - Section 106 Coordinator 



mailto:michelle.r.zulauf@usace.army.mil
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DEPARTMENT OF THE ARMY 
U.S. ARMY CORPS OF ENGINEERS, PITTSBURGH DISTRICT 


1000 LIBERTY AVENUE 
PITTSBURGH, PA 15222-4186 


0.CI 2 7 2023 


Mr. Joe Bunch 
Chief 
United Keetoowah Band of Cherokee Indians 
in Oklahoma 
P.O. Box 746 
Tahlequah, OK 74465 


Dear Chief Bunch: 


The U.S. Army Corps of Engineers (USAGE), Pittsburgh District is currently executing 
a flood risk management study within the Tar-Pamlico River Basin. The purpose of the 
Study is to assess and recommend actions that reduce flood risk and increase resilience 
within the Tar-Pamlico River Basin. The Study was authorized by the House Committee on 
Transportation and Infrastructure Resolution adopted April 11, 2000, and the House 
Committee on Transportation and Infrastructure Resolution adopted May 21, 2003. The 
North Carolina Department of Environmental Quality is the non-Federal Sponsor for the 
Study. A draft integrated report that combines the feasibility study and National 
Environmental Policy Act (NEPA) compliance documentation is being prepared. This 
integrated report will identify a Recommended Plan and will address the plans effects on 
the natural and human environments. 


The United States has a unique legal relationship with Tribal governments as set 
forth in the Constitution of the United States, treaties, statues, executive orders, and court 
decisions. USAGE recognizes the sovereign status of Tribal governments and our 
obligation for pre-decisional government-to-government consultation. Pursuant to 
Executive Order 13175, USAGE Tribal Consultation Policy, National Historic Preservation 
Act (NHPA), and Council on Environmental Quality (CEQ) Guidelines on Indigenous 
Knowledge, USAGE would like to identify tribes interested in consulting on this Study and 
requests your assistance in identifying properties, within the Study area, which may be of 
religious and/or cultural significance. 


National Historic Preservation Act (54 U.S.C. § 306108) 


Pursuant to Section 106 of the National Historic Preservation Act (NHPA) (54 U.S.C. 
§ 306108), and its implementing regulations (36 C.F.R. § 800), USAGE has determined 
that the Study constitutes an undertaking as defined in 36 C.F.R. § 800.16(y) and has a 
potential to affect historic properties listed on, or determined eligible for, the National 
Register of Historic Places (NRHP) under 36 C.F.R. § 800.3. 
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USACE has recommended a plan that incorporates a series of nonstructural 
measures that include structure elevation, floodproofing, or flood venting. Initial analysis 
has identified a total of 157 residential and non-residential structures preliminarily suitable 
for nonstructural measures. However additional structure-specific analysis will need to be 
conducted to determine final suitability during the second phase of this undertaking, which 
will occur at a later date if a project is authorized for implementation by Congress following 
Study completion. 


USACE has determined that the Area of Potential Effects (APE) for the 
recommended plan broadly includes areas where initial Study analyses indicate 
modification of existing structures will be economically feasible in Nash, Edgecombe and 
Pitt Counties, North Carolina (Figure 1). 


In order to initiate consultation for the Study, USACE requests your assistance in 
identifying properties, within the APE, which may be of religious and cultural significance 
to your tribe and may be eligible for the National Register. Pursuant to section 304 of 
NHPA, USACE will maintain confidentially of all religious and culturally significant 
properties and will withhold all information from the general public regarding location, 
character, ownership, or any other particulars that may cause a significant invasion of 
privacy; risk harm to the historic property; or impede the use of a traditional religious site 
by practitioners. 


Furthermore, based on the present feasibility level design, USACE proposes the 
development of a project-specific programmatic agreement (PA) to comply with Section 
106 of the NHPA. Pursuant to 54 U.S.C. § 306108 and 36 CFR § 800.14(b), it will be 
necessary for USACE to defer final identification and evaluation of historic properties until 
after implementation of the Study's recommended plan is congressionally authorized, 
funding is appropriated, and prior to construction by executing the PA with the Historic 
Preservation Office, NC Department of Environmental Quality (as an invited signatory), 
and the Advisory Council on Historic Preservation (if inclined to participate). The tribe is 
invited to participate as an invited signatory, if desired. The PA will outline the efforts and 
schedule for identifying significant historic properties within the APE, assessing the effects 
of proposed undertaking to these properties, and the measures to be taken to avoid or 
minimize adverse effects. If needed, mitigation will be captured under a separate 
memorandum of agreement. 


If your tribe is interested in consulting on this Study and/or participating in the 
development or signature of the proposed programmatic agreement, USACE kindly 
requests that you notify us by either letter to the address in the letterhead above or by 
contacting the email address below within 30 days from receipt of this letter. 
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The staff point of contact for this effort is Ms. Michelle Zulauf, Tribal Liaison, 
Pittsburgh District, who can be reached at 412-395-7521 or e-mail at 
michelle.r.zulauf@usace.army.mil. 


Sincerely, 


'&M~ 
0 


~ ~icholas 0. Melin 
Colonel, Corps of Engineers 
District Commander 


Enclosures 
Copied: Acee Watt - Historic Preservation Office - Section 106 Coordinator 



mailto:michelle.r.zulauf@usace.army.mil
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DEPARTMENT OF THE ARMY 
U.S. ARMY CORPS OF ENGINEERS, PITTSBURGH DISTRICT 


1000 LIBERTY AVENUE 
PITTSBURGH, PA 15222-4186 


October 16, 2023 


Planning and Environmental Branch 


Ms. Chantae M. Gooby 
Greenville Historic Preservation Commission 
P.O. Box 7207 
Greenville, NC 27835 


Dear Ms. Gooby: 


The U.S. Army Corps of Engineers (USACE), Pittsburgh District is currently executing a 
flood risk management study within the Tar-Pamlico River Basin. The purpose of the Study 
is to address and recommend actions that reduce flood risk and increase resilience within 
the Tar-Pamlico River Basin. The Study was authorized by the House Committee on 
Transportation and Infrastructure Resolution adopted April 11, 2000, and the House 
Committee on Transportation and Infrastructure Resolution adopted May 21, 2003. The 
North Carolina Department of Environmental Quality is the non-Federal Sponsor for the 
Study. A draft integrated report that combines the feasibility study and National 
Environmental Policy Act (NEPA) compliance documentation is being prepared. This 
integrated report will identify the Recommended Plan and will address the plans effects on 
the natural and human environments. 


Pursuant to Section 106 of the National Historic Preservation Act (NHPA) (54 U.S.C. § 
306108), and its implementing regulations (36 C.F.R. § 800), USACE has determined that 
the Study constitutes an undertaking as defined in 36 C.F.R. § 800.16(y) and has a 
potential to affect historic properties listed on, or determined eligible for, the National 
Register of Historic Places under 36 C.F.R. § 800.3. 


USACE has recommended a plan that incorporates a series of nonstructural measures 
that include structure elevation, floodproofing, or flood venting. The identification of exact 
locations of nonstructural measures requires additional analyses of the existing 
construction, flood risk, and determination of costs and benefits on a finer scale than is 
possible at this stage of the Study. 


Based on the feasibility-level design, USACE proposes the development of a Study-
specific programmatic agreement (PA) with your office to comply with Section 106 of the 
NHPA. Pursuant to 36 C.F.R. § 800.3(f), USACE has identified your Historical Commission 
as a potential consulting party to this consultation and is seeking your input. 
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If you would like to participate in this consultation as a consulting party and/or in the 
development of the PA as a concurring party, or require additional information, please 
contact Ms. Michelle Zulauf, District Archaeologist, at (412) 395-7521 or 
michelle.r.zulauf@usace.army.mil within 30-days of receipt of this letter. 


Sincerely, 


Marc Glowczewski, PE, PMP 
Chief, Planning and Environmental Branch 


Enclosures 



mailto:michelle.r.zulauf@usace.army.mil
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DEPARTMENT OF THE ARMY 
U.S. ARMY CORPS OF ENGINEERS, PITTSBURGH DISTRICT 


1000 LIBERTY AVENUE 
PITTSBURGH, PA 15222-4186 


October 16, 2023 


Planning and Environmental Branch 


Ms. Stephanie Goodrich 
Rocky Mount Historic Preservation Commission 
P.O. Box 1180 
Rocky Mount, NC 27802-1180 


Dear Ms. Goodrich: 


The U.S. Army Corps of Engineers (USACE), Pittsburgh District is currently executing a 
flood risk management study within the Tar-Pamlico River Basin. The purpose of the Study 
is to address and recommend actions that reduce flood risk and increase resilience within 
the Tar-Pamlico River Basin. The Study was authorized by the House Committee on 
Transportation and Infrastructure Resolution adopted April 11, 2000, and the House 
Committee on Transportation and Infrastructure Resolution adopted May 21, 2003. The 
North Carolina Department of Environmental Quality is the non-Federal Sponsor for the 
Study. A draft integrated report that combines the feasibility study and National 
Environmental Policy Act (NEPA) compliance documentation is being prepared. This 
integrated report will identify the Recommended Plan and will address the plans effects on 
the natural and human environments. 


Pursuant to Section 106 of the National Historic Preservation Act (NHPA) (54 U.S.C. § 
306108), and its implementing regulations (36 C.F.R. § 800), USACE has determined that 
the Study constitutes an undertaking as defined in 36 C.F.R. § 800.16(y) and has a 
potential to affect historic properties listed on, or determined eligible for, the National 
Register of Historic Places under 36 C.F.R. § 800.3. 


USACE has recommended a plan that incorporates a series of nonstructural measures 
that include structure elevation, floodproofing, or flood venting. The identification of exact 
locations of nonstructural measures requires additional analyses of the existing 
construction, flood risk, and determination of costs and benefits on a finer scale than is 
possible at this stage of the Study. 


Based on the feasibility-level design, USACE proposes the development of a Study-
specific programmatic agreement (PA) with your office to comply with Section 106 of the 
NHPA. Pursuant to 36 C.F.R. § 800.3(f), USACE has identified your Historical Commission 
as a potential consulting party to this consultation and is seeking your input. 
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If you would like to participate in this consultation as a consulting party and/or in the 
development of the PA as a concurring party, or require additional information, please 
contact Ms. Michelle Zulauf, District Archaeologist, at (412) 395-7521 or 
michelle.r.zulauf@usace.army.mil within 30-days of receipt of this letter. 


Sincerely, 


Marc Glowczewski, PE, PMP 
Chief, Planning and Environmental Branch 


Enclosures 



mailto:michelle.r.zulauf@usace.army.mil
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DEPARTMENT OF THE ARMY 
U.S. ARMY CORPS OF ENGINEERS, PITTSBURGH DISTRICT 


1000 LIBERTY AVENUE 
PITTSBURGH, PA 15222-4186 


October 16, 2023 


Planning and Environmental Branch 


Ms. Catherine Grimm 
Tarboro Historic District Commission 
P.O. Box 220 
Tarboro, NC 27886-0220 


Dear Ms. Grimm: 


The U.S. Army Corps of Engineers (USACE), Pittsburgh District is currently executing 
a flood risk management study within the Tar-Pamlico River Basin. The purpose of the 
Study is to address and recommend actions that reduce flood risk and increase resilience 
within the Tar-Pamlico River Basin. The Study was authorized by the House Committee on 
Transportation and Infrastructure Resolution adopted April 11, 2000, and the House 
Committee on Transportation and Infrastructure Resolution adopted May 21, 2003. The 
North Carolina Department of Environmental Quality is the non-Federal Sponsor for the 
Study. A draft integrated report that combines the feasibility study and National 
Environmental Policy Act (NEPA) compliance documentation is being prepared.  This 
integrated report will identify the Recommended Plan and will address the plans effects on 
the natural and human environments. 


Pursuant to Section 106 of the National Historic Preservation Act (NHPA) (54 U.S.C. § 
306108), and its implementing regulations (36 C.F.R. § 800), USACE has determined that 
the Study constitutes an undertaking as defined in 36 C.F.R. § 800.16(y) and has a 
potential to affect historic properties listed on, or determined eligible for, the National 
Register of Historic Places under 36 C.F.R. § 800.3. 


USACE has recommended a plan that incorporates a series of nonstructural measures 
that include structure elevation, floodproofing, or flood venting. The identification of exact 
locations of nonstructural measures requires additional analyses of the existing 
construction, flood risk, and determination of costs and benefits on a finer scale than is 
possible at this stage of the Study. 


Based on the feasibility-level design, USACE proposes the development of a Study-
specific programmatic agreement (PA) with your office to comply with Section 106 of the 
NHPA. Pursuant to 36 C.F.R. § 800.3(f), USACE has identified your Historical Commission 
as a potential consulting party to this consultation and is seeking your input. 
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If you would like to participate in this consultation as a consulting party and/or in the 
development of the PA as a concurring party, or require additional information, please 
contact Ms. Michelle Zulauf, District Archaeologist, at (412) 395-7521 or 
michelle.r.zulauf@usace.army.mil within 30-days of receipt of this letter. 


Sincerely, 


Marc Glowczewski, PE, PMP 
Chief, Planning and Environmental Branch 


Enclosures 



mailto:michelle.r.zulauf@usace.army.mil
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North Carolina Department of Natural and Cultural Resources 
State Historic Preservation Office 


Ramona M. Bartos, Administrator 
Governor Roy Cooper 
Secretary D. Reid Wilson 


Office of Archives and History 
Deputy Secretary, Darin J. Waters, Ph.D. 


January 5, 2024 


Kristi Dobra kristi.s.dobra@usace.army.mil 
U.S. Army Corps of Engineers 
Pittsburgh District 
2200 William S. Moorhead Federal Building 
1000 Liberty Avenue 
Pittsburgh, PA 15222-4186 


Re: Tar-Pamlico River Basin Flood Risk Management, Multiple Counties, ER 20-1264 


Dear Ms. Dobra: 


Thank you for your email of November 2, 2023, transmitting the draft Integrated Feasibility Report and 
Environmental Assessment, dated October 2023, for the above-referenced undertaking. We have reviewed 
the documentation as well as the invitation to consult letter transmitted by Michelle Zulauf, USACE 
Pittsburg District, and offer the following comments. 


We note that plan “3B”, which includes proposed work (elevation, venting, and dry floodproofing) to over 
100 at-risk structures, is the preferred alternative. We look forward to developing a programmatic 
agreement with USACE to address the agency’s Section 106 requirements and the plan’s potential to affect 
historic properties.  


Please contact Katie Harville, Environmental Review Specialist, at katie.harville@dncr.nc.gov, and Chris 
Southerly, acting State Archaeologist, at chris.southerly@dncr.nc.gov, to schedule upcoming consultation  
meetings with our office. 


The above comments are made pursuant to Section 106 of the National Historic Preservation Act and the 
Advisory Council on Historic Preservation’s Regulations for Compliance with Section 106 codified at 36 
CFR Part 800. 


Thank you for your cooperation and consideration. If you have questions concerning the above comment, 
contact Renee Gledhill-Earley, environmental review coordinator, at 919-814-6579  


Location: 109 East Jones Street, Raleigh NC 27601 Mailing Address: 4617 Mail Service Center, Raleigh NC 27699-4617 Telephone/Fax: (919) 814-6570/814-6898 



mailto:katie.harville@dncr.nc.gov

mailto:chris.southerly@dncr.nc.gov

mailto:kristi.s.dobra@usace.army.mil





    
 


              


 
  


 
 


  
  
 


 
     


 
   


         
        


      


ER 20-1264, January 05, Page 2 of 2 


or environmental.review@dncr.nc.gov. In all future communication concerning this project, please cite the 
above referenced tracking number. 


cc Chris Southerly, NC Office of State Archaeology chris.southerly@dncr.nc.gov 
Katie Harville, NC HPO katie.harville@dncr.nc.gov 
Michelle Zulauf, USACE Pittsburgh District michelle.r.zulauf@usace.army.mil 
Lindsay Ferrante, USACE Wilmington District lindsay.ferrante@usace.army.mil 


Sincerely, 


Ramona Bartos, Deputy 
State Historic Preservation Officer 


Location: 109 East Jones Street, Raleigh NC 27601 Mailing Address: 4617 Mail Service Center, Raleigh NC 27699-4617 Telephone/Fax: (919) 814-6570/814-6898 



mailto:environmental.review@dncr.nc.gov





 
 


 
 


 
                           


                                       
 
 


     


 
        


 


 
  


 


 
 


 
 


 
 


 


 
  


 
 


 
 


 
  
 


 
 


 
    


North Carolina Department of Natural and Cultural Resources 
State Historic Preservation Office 


Ramona M. Bartos, Administrator 
Governor Roy Cooper    Office of Archives and History 
Secretary D. Reid Wilson   Deputy Secretary, Darin J. Waters, Ph.D. 


February 1, 2024 


Michelle  Zulauf  michelle.r.zulauf@usace.army.mil 
U.S. Army Corps of Engineers 
Pittsburgh District 
2200 William S. Moorhead Federal Building 
1000 Liberty Avenue 
Pittsburgh, PA 15222-4186 


Re: Tar-Pamlico River Basin Flood Risk Management, Multiple Counties, ER 20-1264 


Dear Ms. Zulauf: 


Thank you for your email of February 1, 2024, requesting clarification of our January 5, 2023, response 
letter. We apologize that it did not specifically address your request for concurrence of the proposed Tar 
River Basin area of potential effect (APE), to include work within Nashville (Nash County), Rocky Mount 
(Nash and Edgecombe Counties), and Greenville (Pitt County). We do not object to the proposed APE and 
look forward to continuing the development of the study-specific programmatic agreement (PA). 


We are currently reviewing the draft PA provided to us on January 5, 2024, and will return our comments 
to you by February 16, 2024, as requested. 


The above comments are made pursuant to Section 106 of the National Historic Preservation Act and the 
Advisory Council on Historic Preservation’s Regulations for Compliance with Section 106 codified at 36 
CFR Part 800. 


Thank you for your cooperation and consideration. If you have questions concerning the above comment, 
contact Renee Gledhill-Earley, environmental review coordinator, at 919-814-6579 
or environmental.review@dncr.nc.gov. In all future communication concerning this project, please cite the 
above referenced tracking number. 


Katie Harville, NC HPO katie.harville@dncr.nc.gov 


Sincerely, 


Ramona Bartos, Deputy 
State Historic Preservation Officer 


Location: 109 East Jones Street, Raleigh NC 27601 Mailing Address: 4617 Mail Service Center, Raleigh NC 27699-4617   Telephone/Fax: (919) 814-6570/814-6898 


cc 



mailto:katie.harville@dncr.nc.gov

mailto:environmental.review@dncr.nc.gov

mailto:michelle.r.zulauf@usace.army.mil
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SECTION 1. THE REAL ESTATE PLAN 
 


1.1 Statement of Purpose 
 
The Real Estate Plan (REP) is intended to support the Tar Pamlico River Basin Flood Risk 
Management Integrated Feasibility Report and Environmental Assessment. The Real Estate Office is 
not familiar with the locations where project activities are proposed and has not visited the site. The 
North Carolina Department of Environmental Quality is the non-Federal sponsor (NFS) for the project. 
This report is tentative in nature, focused on Alternative 3B – Tar Pamlico River Basin, Raleigh, NC and 
is to be used for planning purposes only. All real estate requirements identified in this report are subject 
to change pending the completion of the final plans and specifications. As of the release date of the Tar 
Pamlico River Basin Integrated Flood Risk Management Report and Environmental Assessment, Real 
Estate coordination with the NFS is ongoing. A landowners meeting will be held at the point of 
implementation. 
 


1.2 Study Authority 
 
This feasibility study for Tar Pamlico was authorized by the House Committee on Transportation and  
Infrastructure Resolutions adopted April 11, 2000, and May 21, 2003. The study was included in the 
2019 Additional Supplemental Appropriations for Disaster Relief Act (H.R. 2157). 
 
1.3 Project Location 
 
The current study area is comprised of river reaches along the mainstem of Tar River and its major 
tributaries in North Carolina, beginning just downstream of Greenville, NC. The study originally included 
the region of the Tar River near Washington, as well as the area along the Pamlico River immediately 
downstream of Washington (Figure 1.3.1).  However, through the course of the study, the region near 
Washington was determined to be affected primarily by coastal flooding.  As coastal flooding mitigation 
was beyond the scope and authority of the current study, the regions affected by coastal flooding were 
removed from consideration.  The remaining study area includes portions of 3 counties as indicated in 
figure 1.3.2. 
 
Communities within the Tar-Pamlico River Basin, North Carolina have a long history of flooding during 
major rainfall and hurricane events. Many communities within the basin have experienced major 
recurring flood events over the past 25 years associated with Hurricanes Fran (1996), Floyd (1999), 
and Matthew (2016)—each of which ranking among the most destructive storms in state history and 
representing among the top four floods of record for major population centers within the basin (NCEM 
and NCDOT, 2018). Recurring flooding within the basin results in considerable economic damages to 
homes, businesses, industry, and public infrastructure. For example, Hurricane Matthew is estimated to 
have caused over $110M in damage to residential, non-residential, and public structures (NCEM and 
NCDOT, 2018).  Inundation of structures and roadways (i.e., reduced access to critical services and 
recovery aid, inundation of occupied vehicles) also results in increased life safety risks both during and 
following flood events.  
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Figure 1.3.1 Location of the study area within North Carolina. 


 


 
Figure 1.3.2 Project Vicinity/Location Map 
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1.4 Project Description 
 
The final array of alternatives includes the following:  
  
Alternative 1 - No Action:  The No Action Alternative assumes no measures would be implemented by 
the federal government to achieve the planning objectives.  
  
Alternative 3A - Maximum Net Economic Benefits / NED Plan: Alternative 3A includes elevation of 2 
residential structures, elevation and flood venting of 1 residential structure, and dry floodproofing of 39 
structures.  
  
Alternative 3B - Comprehensive Benefits (CB) Plan: Alternative 3B includes elevation or floodproofing 
of 155 structures across 13 reaches (Figure 1.4.1), Alternative 3B specifically includes elevation of 35 
structures, flood venting of 8 structures, elevation and flood venting of 18 structures, and dry 
floodproofing of 96 structures. 
 


 
Figure 1.4.1. Approximate location of the 155 structures included in Alternative 3B for structure elevation 


or floodproofing. 
 
 
Structure elevation consists of elevating a structure’s habitable area above a specified flood 
elevation.  The target elevation used for this study was the 1% AEP elevation plus two feet. Structures 
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can be elevated on piers or on an extended foundation—the latter also requires installation of flood 
vents.  If a basement exists, it should be abandoned and filled (Figure 1.4.2).  
  


 


 
Figure 1.4.2. Diagrammatic building elevation (top) and example of an elevated house with flood vents 


(bottom).  
 
Dry floodproofing consists of waterproofing the entire structure or portions of the structure. Structures 
can generally be dry floodproofed up to between 3 to 4 feet on the exterior walls.  For this study, we 
assumed dry floodproofing to the 1% AEP flood elevation plus two feet or a maximum of four feet. 
Exterior walls would be floodproofed using waterproof membranes and protective veneer wall. A sump 
pump and drain system may be required as part of the project to remove seepage or interior 
drainage.  Closure panels are required for all openings (Figure 1.4.3).  
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Figure 1.4.3.  Dry floodproofing diagrammatic drawing (top) and example (bottom) 


 
The focus of this REP is Alternative 3B, which was identified as the tentatively selected plan (Figure 
1.4.1). The TSP has positive net economic benefits and maximizes benefits within the regional 
economic development and other social effects accounts. The TSP also maximizes, to the extent 
practicable, flood risk reduction benefits within vulnerable populations, including individuals living in 
poverty and minority populations. 
 
Ground disturbing activities associated with any dry floodproofing measures would be limited to 
the following two work items: 
 


1. Installation of backflow non-return valves in the sewer system. This activity would involve 
excavation of a section of the sewer line at each building. The excavation would be 
limited in scope, currently estimated at 5 to 10 linear feet by 3 to 6 feet in depth per 
structure. Limited erosion control measures would be needed, to include use of a silt 
fence, temporary seeding and mulching, and permanent seeding and mulching. 
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2. Raising of external mechanical equipment such as HVAC units. This activity would 
require minor excavation to install concrete footings to support a platform for the 
mechanical equipment. 


 
1.5 Real Estate Requirements 
In order for USACE to determine if a structure is eligible for the project, the owner must grant a 
standard Right-of-Entry for Survey and Exploration to USACE. Once a structure is deemed 
eligible, the NFS and the landowner would execute a Nonstructural Floodproofing Agreement 
(the “Floodproofing Agreement”). A template of the Floodproofing Agreement is attached as 
Exhibit A. The process for determining a structure’s eligibility is discussed in more detail in the 
Implementation Plan found at Appendix I of the main report. 
The purpose of the Floodproofing Agreement is two-fold: to serve as a contract between the 
property owner and the NFS, and to restrict future development of the site below a stated 
elevation. Nonstructural floodproofing measures will be offered to owners of eligible structures 
on a voluntary basis. Preliminary investigations by USACE Office of Counsel indicate that the 
proposed floodproofing agreements are enforceable in their respective counties.  
Temporary work area easements are not anticipated to be required based on the piecemeal 
nature of the proposed work. The boundaries required for all staging, stockpiling, fill material 
placement, and temporary work areas for project construction will be the landowner property 
boundaries in most cases. If neighborhoods choose to participate and coordinate on a larger 
scale, temporary work area easements could later be considered on a case-by-case basis. The 
general locations and extent of potential temporary work areas will be identified during the next 
phase of the feasibility study to support feasibility-level design and the implementation plan, but 
the temporary work areas will not include specific properties. Therefore, acquisition costs for 
Temporary Work Area Easements are not calculated for this report. Participation in this program 
is entirely voluntary.   
Structures identified for inclusion within the voluntary program will be floodproofed only with the 
owner’s consent.  Where owners are willing to participate but their structures do not meet the 
program criteria, owners will be afforded the opportunity to cure any defect in the structure, if a 
cure is possible. Otherwise, applications for ineligible structures will be denied. Owners of 
identified structures will have one (1) year from the commencement of the project to initiate 
participation via a floodproofing agreement. Public outreach efforts will be taken on behalf of the 
NFS to inform each eligible party to include letters mailed to each potential participant. 
 
Property owners must meet the following conditions and requirements in order to participate in 
the program: 


• Owner is willing to participate in the nonstructural program and execute a Floodproofing 
Agreement containing a restrictive covenant limiting development of the property below 
the determined elevation.  


• The executed Floodproofing Agreement will be recorded in the local records and run with 
the title to the land in perpetuity. 


• Structure is safe, decent and in a sanitary condition. 
• Owner possesses marketable title to the property. 
• Structure and appurtenant land are not contaminated with hazardous, toxic or radioactive 


waste or materials. 
• Owner does not owe delinquent taxes or other debts to any state or local government 


entity or to the Federal Government. 
• Owner has not previously received any disaster assistance for the elevation of the 
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structure. 
• Property owner is willing to expend costs that may be necessary in connection with the 


floodproofing of the structure which are not eligible costs covered by the program (i.e., 
temporary housing during construction). 


• Eminent domain authority will not be used to require landowners to participate in the 
program. 


• Tenants who reside in structures to be elevated may be eligible for certain benefits in the 
accordance with Uniform Relocation Assistance and Real Property Acquisition Policies 
Act of 1970, as amended. See 49 C.F.R. 24.2 (a)(9)(ii)(D) for additional details. Any 
costs for floodproofing are not included in real estate costs other than the Federal and 
non-federal incidental costs. 


• Where owners of eligible properties elect to participate in the Project, the following 
process shall be implemented: 


o Property owner delivers a completed application for floodproofing to the NFS. The 
application must be signed by all owners and lienholders of the property and 
structure; 


o NFS shall ensure property meets all eligibility criteria; 
o Property owner shall submit to the NFS proof of ownership;  
o NFS shall conduct a title search to verify marketable title; 
o NFS shall conduct a Phase I HTRW/asbestos investigation. Per the Non 


Structural Implementation Plan, an asbestos investigation will be conducted to 
confirm the absence of HTRW and damaged or friable asbestos or asbestos-
containing materials. Asbestos, if found, will be dealt with by the contractor on a 
case by case basis in accordance with applicable state and local laws, including 
handling and proper disposal.  HTRW and CERCLA concerns, if discovered 
during PED, must be dealt with by the property owner before nonstructural flood 
risk mitigation measures are implemented. 


o Floodproofing Agreement is executed by property owner and NFS and recorded 
with the appropriate County clerk. 


o Floodproofing of structure is completed. 
Alternative 3B was selected as the tentatively selected plan (TSP) since it maximizes benefits 
across all four accounts (i.e., NED, RED, OSE, and EQ). 
Reference: 
Integrated Feasibility Report and Environmental Assessment 
In accordance with USACE Policy Directive, Comprehensive Documentation of Benefits in 
Decision Document, dated January 5, 2021, Alternative 3 (Nonstructural) was reformulated such 
that the final array included both a plan that maximizes net national economic development 
(NED) benefits and a plan that maximizes net total benefits across all benefits categories [i.e., 
NED, regional economic development (RED), other social effects (OSE), and environmental 
quality (EQ)]  
Alternative 3A has the greatest net economic benefits ($1,093,000) and BCR (2.43) and, thus, 
represents the NED Plan. Although Alternative 3A represents the NED plan, Alternative 3B 
represents the plan that reasonably maximizes benefits across all four accounts (i.e., NED, 
RED, OSE, and EQ). Therefore, Alternative 3B was selected as the tentatively selected plan 
(TSP). The additional increment in study cost between Alternative 3A and 3B is primarily justified 
based on the OSE account due to the benefits associated with environmental justice. 
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1.6 Utility/Facility Relocation 
 
No utilities or facilities will need to be relocated as a part of this project. Two public facilities, a lift station 
and an electrical substation, were identified for possible floodproofing. However, during the writing of 
this report, it was discovered that they have already been floodproofed. If these facilities are 
nonetheless determined to be eligible for inclusion in the project, a relocation agreement would be 
needed to proceed. 
 
1.7 Existing Projects 
The Princeville, NC Flood Risk Management study and associated Chief’s Report recommends 
modifications to an existing levee system to further reduce flood risk within the Town of Princeville 
(USACE Wilmington District, 2016). The Princeville, NC flood risk management study is the only known 
Federal Project in the area.  The project discussed in the Tar-Pamlico Integrated Flood Risk 
Management Report and Environmental Assessment will not have any effect on the existing levee 
system in Princeville, or to the changes proposed as part of the Princeville, NC Flood Risk Management 
study.  
 
1.8 Project Sponsor Responsibilities and Capabilities 
 
As referenced in Section 1.5, the NFS will be required to obtain a Nonstructural Floodproofing 
Agreement from all landowners deemed eligible for and participating in the proposed project. Prior to 
construction, the NFS will provide USACE with an Authorization for Entry and Construction shown in 
section 1.20.  
 
The Assessment of Non-Federal Sponsor’s Real Estate Capability is attached as Exhibit B. The 
assessment evaluates the Non Federal Sponsor’s capability to complete the tasks of the project. It 
determines if the NFS has the legal authority to hold and acquire property if needed and has the in-
house resources to carry out the tasks or the ability to contract out for the services. 
 


1.9 Government Owned Property 
 
No construction is proposed on Government owned property. 
 


1.10 Historical Significance 
 
A programmatic agreement will be executed with the NC State Historic Preservation Office, which will 
require that a full cultural resources survey and assessment of potential historic properties be 
completed during the PED phase. A draft of the programmatic agreement can be found in Appendix E 
of this report. 


 
1.11 Mineral and Timber Rights 
 
Based on the type of work being proposed, the project will not impact existing mineral or timber rights. 
 
1.12 Hazardous, Toxic, and Radioactive Waste (HTRW) 
 
Individual environmental site inspections have not been made for each of the 155 structures identified 
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for floodproofing/elevation under Alternative 3B at this stage, and thus concerns associated with HTRW 
are not specifically known for each structure.  Phase 1 Environmental Site Assessments that would be 
needed prior to structural elevation and floodproofing of individual structures as part of the draft 
Recommended Plan will be completed by the non-Federal sponsor during the PED phase. Based on a 
preliminary review of federal and state agency databases which track and compile information on 
contaminated sites, it is unlikely that HTRW will pose a considerable risk in implementing the 
Recommended Plan (see section 4.2 in the Tar-Pamlico River Basin Flood Risk Management 
Integrated Feasibility Report and Environmental Assessment for more information).  
 


1.13 Navigation Servitude 
 
The use of Navigational Servitude does not apply to this project as the project involves floodproofing 
and no acquisition of land near the waterways. 
 


1.14 Zoning Ordinances 
 
Zoning ordinances are not of issue with this project. The project involves nonstructural solutions that will 
not affect the current use of the properties being protected. 
 
1.15 Induced Flooding 
 
The TSP consists entirely of nonstructural measures, which will not result in any changes to hydraulics 
within the study area. Thus, there will be no induced flooding as a result of the proposed project. 
 
1.16 Mitigation 
 
Nonstructural measures in the TSP, including structure elevation and floodproofing, will not result in 
significant impacts to environmental resources that would necessitate mitigation. Thus, mitigation, 
monitoring, or adaptive management will not be required for implementation of the proposed action. 
Should the need for mitigation be revised during the design phase, a Mitigation Plan will be prepared, 
and all required real estate interests will be addressed at that time. 
 
1.17 Public Law 91-646, Relocation Assistance Benefits 
 
Property owners under voluntary programs are generally not considered “displaced” persons. Further, 
the project will not result in any permanent displacements. However, options to cover the costs of 
temporary displacements, including if necessary for health and safety reasons during construction, are 
being considered per a supplement to 49 CFR Part 24, “Uniform Relocation Assistance and Real 
Property Acquisition for Federal and Federally Assisted Programs”. For project planning purposes, it is 
estimated that the project may displace up to 155 tenants who live and or operate businesses within the 
proposed locations where project activities are proposed and structure owners voluntarily agree to 
participate. Residential, commercial, and industrial tenants may require varying levels of relocation 
benefits during construction. Due to the uncertainty surrounding relocation benefits, the REP includes 
and estimate of $20,000 per structure in relocation benefits. Pending USACE guidance on nonstructural 
relocations can offer additional direction and adjusted estimates when available.   
 
1.18 Attitude of Property Owners 
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As of the release date of the draft report, the attitude of the owners is unknown. A landowners meeting 
is required and will be held at the point of project implementation. Wilmington District will be responsible 
for coordinating this meeting. It is anticipated that most of the owners will support the proposed project 
as the project will reduce the damages to their structures caused by flooding.  


1.19 Acquisition Schedule 
It is anticipated that the construction of this project will be done in phases. Prior to the release of the 
final report and after consulting with the NFS, a detailed project schedule will be developed.  


Task Length of Task 
Real Estate Administration 60 Days 
Survey Land Acquisition NA 
Prepare Segment Map NA 
Prepare Legal Descriptions NA 
Order Title TBD 
Appraisals and Appraisal Reviews NA 
Negotiation of Land Purchase NA 
Condemnation Package (if 
necessary) 


NA 


DOJ Review and Condemnation (if 
necessary) 


NA 


LERRDS Crediting 30 Days 
Certify Real Estate 60 Days 


The sponsor has indicated its understanding of LERRD credits and its capability and willingness to 
gather the necessary information to submit as LERRD credits within six months after possession of all 
real estate and completion of relocations in order that the project can be financially closed and there 
can be a final financial accounting with a proper settlement with the non-Federal Sponsor. Project 
design and implementation costs are shared 65 percent federal and 35 percent nonfederal. The NFS is 
required to provide all LERRDs.  


The PDT anticipates a high probably that no acquisition will be necessary due to the 100% non-
structural and voluntary plan. However, there may be unusual circumstances in which “friendly 
condemnation” or assistance with title issues may arise in which the NFS can assist. LRP 
communicated about the potential need for acquisition authority to the Wilmington District (SAW). SAW 
will engage with the NFS to implement the project. A risk letter has been sent to the NFS that outlines 
risk elements associated with acquiring lands. 


1.20 Recommended Estates and Right of Entry 
The following right of entry is recommended for the project. Should the need for a non-standard estate 
be identified during the design of the project, the estate will be drafted by the District and forwarded 
through Division to Headquarters for approval prior to completion of design. For the right of entry, Eng 
Form 1258-R will be used for the project. 







11 
Real Estate Appendix D – Tar Pamlico River Basin Flood Risk Management 
Integrated Feasibility Report and Environmental Assessment 


1.21 Real Estate Cost Estimate 
Reference: 
Integrated Feasibility Report and Environmental Assessment 6.4 


The estimated real estate cost for the project was prepared without consulting with the NFS. Costs 
shown are the estimated costs of performing all NFS responsibilities described in the implementation 
plan as well as any tenant relocation assistance required by P.L. 91-646, if any. There were no costs 
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included for acquisition of lands or improvements as there is no anticipated need for temporary 
easements. 


The total cost for LERRDs associated with Alternative 3B is $5,495,000, which includes all estimated 
costs of performing all responsibilities described in the implementation plan, as well as any tenant 
relocation assistance required by Public Law 91-646.  Specifically, these costs include $3,100,000 in 
tenant temporary relocations, $775,000 in relocation administration, $520,999.95 in federal reviews, 
and $1,085,000 in contingency.  
In the Preconstruction Engineering and Design Phase, all willing property owners will be asked to grant 
a standard right-of-entry for survey and exploration to USACE and the nonfederal sponsor to enter 
upon the property to conduct property and structural investigations deemed necessary to determine 
final eligibility for participation. These investigations may include structural inspections, surveys, limited 
environmental testing and site assessments, verifying current structure elevation and determining 
elevation requirements, and conducting such other activities deemed necessary by USACE and the 
nonfederal sponsor to make a final determination of a structure’s eligibility.  


Once the structure has been determined eligible and prior to construction, the landowner will be 
required to execute a Nonstructural Floodproofing Agreement with the nonfederal sponsor. The 
agreements will be recorded in the local records and will include a restriction of future construction on 
the site below a stated elevation as well as holding and saving the nonfederal sponsor and the federal 
government harmless from any damages or injuries resulting either directly or indirectly from any 
structure elevation or floodproofing work conducted on the property.  
Eminent domain authority will not be used to require landowners in this category to participate in the 
program; however, tenants who reside in structures to be elevated may be eligible for certain benefits in 
the accordance with Uniform Relocation Assistance and Real Property Acquisition Policies for Federal 
and Federally Assisted Programs of 1970. 


Table 1.20-1 Real Estate Cost Estimate of Project Implementation 


P. L. 91- 646  Tasks Units  Federal Cost 
Sponsor 


Cost Total Cost 


Tenant Temp Relocations 155 $      20,000 $     3,100,000 


NFS Relocations Admin 155 $  5,000 $ 775,000 


Fed Review 155 $   3361.29 $  520,999.95 


25% contingencies $     1,099,000 


TOTAL 5,494,999.95 $ 
(rounded to 
5,495,000.00) 


1.22 Other Relevant Real Estate Issues 
This REP is based on information available at the date of this report and is tentative in nature. If there 
are any other changes to the scope of the project, the REP will be revised and updated accordingly. If 
the project is not funded within a reasonable time there will be increased costs. Risks include starting 
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the project in a timely matter and completing the project under the costs projected as labor and 
materials. Supply chains are constantly changing and is a risk that needs to be considered in the 
floodproofing process. Any disposal material that is not reused or discarded will be disposed of at a 
properly permitted, commercially available disposal facility. Consistent with the foregoing, it is 
recommended that this REP be approved. 
 
This Real Estate Appendix has been prepared in accordance with policy and guidance set forth in ER 
405-1-12, Chapter 12, Real Estate Planning and Acquisition Responsibilities for Civil Works Projects. 
 
 


  Reviewed by: 
 
 
 
 
 


Ken Lieu  
Chief, Real Estate 
Pittsburgh District 
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Exhibits 
Exhibit A – Example of Nonstructural Floodproofing Agreement 
Exhibit B – Assessment of Non-Federal Sponsor’s Real Estate Acquisition Capability 
Exhibit C – Maps    
Exhibit D –  Map Structure Matrix 
Exhibit E –  Historic Programmatic Agreement  
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Exhibit A 
Example of 


Nonstructural Floodproofing Agreement 
TRACT NO. [TRACT] 
NEUSE RIVER BASIN 


NONSTRUCTURAL FLOODPROOFING AGREEMENT 
 


WHEREAS, pursuant to Public Law 96-367, as amended, and pursuant to the 
provisions of the Project Partnership Agreement (hereinafter referred to as the "PPA") 
dated [DATE] between the United States of America (hereinafter sometimes referred to 
as the "Government") and the North Carolina Department of Environmental Quality 
(hereinafter sometimes referred to as the "NCDEQ"), NCDEQ has undertaken the 
implementation of the Neuse River Nonstructural Floodproofing Project (hereinafter 
sometimes referred to as the "Project"); 


 


WHEREAS, implementation of the Project includes, inter alia, the floodproofing of 
certain structures so that the habitable floors thereof are raised to levels or protected by 
other means in such a manner which will protect the structures from certain flooding to 
the greater extent practicable by allowing the free movement of floodwater beneath and 
around the structures; 


 
 


WHEREAS, [PROPERTY OWNER]; (hereinafter sometimes referred to as the 
"Owner"), is the Owner of a certain parcel of land identified by the NCDEQ as Tract No. 
[TRACT], and being the same land as that described in a deed from [ACQURIING 
TRANSACTION DESCRIPTION], which existing structure can and shall be floodproofed 
in compliance with this agreement and; 


 
WHEREAS, it is the desire of the Owner to participate in and receive the benefits 


of the Project; 
 


NOW, THEREFORE, THIS AGREEMENT AND GRANT made and entered into by 
and between [OWNER]; and the NCDEQ, as aforesaid; 


 
WITNESSETH, that for and in consideration of the premises and the mutual 


agreements and covenants hereinafter set forth; 
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1.  The NCDEQ, in conjunction with the Government, hereby agrees to floodproof the 
subject structure. The Owner shall permit entry upon the property by an authorized 
Government contractor, and permit said contractor to modify the structure consistent with 
contractor design to be developed. The Owner shall further permit an inspection or 
inspections of the floodproofing work by the NCDEQ, its contractors, assigns or 
representatives upon completion of the work, and/or at any time during the work's 
progress, to ensure that the work is acceptable to the NCDEQ and has been satisfactorily 
performed to meet the Project's criteria as to design, construction, and protection. 
Provided, further, that the floodproofed structure shall not be located within the regulatory 
floodway. Provided, further, that, should the Owner incur any cost in excess of said 
amount, that cost shall be borne by the Owner unless such additional amount is expressly 
approved in writing by the Government as necessary for the purposes of flood damage 
reduction. 


 
3. The Owner hereby agrees that the Owner shall not convey to any third party any 
interest in and to said land and the structures or create any liens thereon prior to 
completion of said floodproofing work and recordation of this Agreement by the 
Government in the land records of   County, North Carolina, without 
the prior written approval of the Government. 


 
4. The Owner hereby acknowledges that the Government has made no warranties or 
guarantees whatsoever in connection with the Contractor or with the Contractor's ability 
to satisfactorily perform the work; and, that, as between the Government and the Owner, 
the Owner is solely responsible to arrange for the Contractor's satisfactory completion of 
the work in accordance herewith. 


 
5. Further, that for and in the consideration aforesaid, the receipt and sufficiency of 
which are hereby acknowledged, the Owner, for herself and her heirs and assigns, do 
hereby GRANT, unto the NCDEQ, and its assigns, the perpetual right, power, and 
privilege of access to said land and any structures thereon at all reasonable times 
considered necessary by the NCDEQ, its contractors, assigns or representatives to 
ensure that this Agreement, its covenants and restrictions, and the intents and purposes 
of the project are being complied with by the Owner, for herself and her heirs and assigns. 


 
6. The Owner, for   and her heirs and assigns, hereby covenant and 
warrant to the NCDEQ, and to its assigns forever, and agree, that no construction, 
alteration, or placement of structures of any kind or nature whatsoever on said land shall 
take place unless the lowest floor thereof to be used for human habitation, commercial or 
business purposes is elevated above [DETERMINED ELEVATION] feet mean sea level, 
and this restriction also prohibits the placement of water damageable material of any kind 
below the stated elevation of [DETERMINED ELEVATION] mean sea level, and any use 
of materials below this elevation must meet the requirement of “Flood Resistant Material” 
as defined in the Federal Emergency Management Agency’s (FEMA) FIA-TB- 
2(4/93)(Technical Bulletin 2-93) this restriction and requirement shall be specifically 
included in every instrument subsequent hereto conveying title to any interest in said land 
or structures thereon. 







 


7. The Owner, for herself and her heirs and assigns, hereby covenant, warrant, and 
agree she will forever hold and save harmless and blameless the Government and the 
NCDEQ, and its assigns, from any damages or injuries resulting either directly or indirectly 
from any floodproofing work and any flooding of said land or of the floodproofed structure. 


 
8. The Owner, for herself and her heirs and assigns, recognize and agree that the 
grant hereby made to the NCDEQ, and the covenants and restrictions herein, in 
connection with the Project, are necessary and appropriate to ensure the purposes of 
said Project, namely, as authorized by Section 202 of the Water Resources and 
Development Act of 1981, Public Law 96-367, as amended, to afford a level of protection 
against flooding at least sufficient to prevent any future losses from the likelihood of 
flooding as [LEVEL OF PROTECTION], whichever is greater; and, that for those purposes 
the NCDEQ, and its assigns, shall forever have the right unchallenged by the Owner, and 
by the Owner’s heirs and assigns, to seek legal enforcement of all of the provisions 
contained herein, it being the intentions of the parties that said provisions shall attach to 
and run with the land forever. 


 
9. It is further provided that the obligations of the Government herein are contingent 
upon the Owner obtaining, as may be acceptable to the Government, the consent of any 
lienholder or tenants to the terms of this Agreement and obtaining from any lienholder or 
tenants waivers, releases, and/or subordinations of her rights in the premises to the extent 
necessary to accomplish the work and covenants and restrictions herein, as may be 
required by the Government. 


IN WITNESS WHEREOF, the parties have executed this Agreement and Deed 
effective as of the date of acceptance hereof by the North Carolina Department of 
Environmental Quality. 


 
 
 
[OWNER NAME] Owner 


 
 
 
 
 


[OWNER NAME], Owner 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







 


ACKNOWLEDGEMENT 
 
 


STATE OF   
 


COUNTY OF   
 


The foregoing instrument was acknowledged before me this   
 , 20 , by [OWNER NAME] and [OWNER NAME]. 


day of 


 
 
 
 


 


         NOTARY PUBLIC 
 
 


My Commission Expires: 
 
 
 
ACCEPTED: 
 


NORTH CAROLINA DEPARTMENT OF ENVIRONMENTAL QUALITY 
 
 
By:   ______  


[TITLE]  DATE 







 


ACKNOWLEDGEMENT 
 
 


STATE OF NORTH CAROLINA 


COUNTY OF   


On this   day of  , [YEAR], the undersigned officer, 
personally appeared  , [TITLE], North Carolina 
Department of Environmental Quality, known to me to be the person described in the 
foregoing Agreement and Deed, and acknowledged that he executed the same in the 
capacity therein stated and for the purposes therein contained. 


 
IN WITNESS WHEREOF, I hereunto set my hand and official seal. 


 
 


(Seal) 
        NOTARY PUBLIC 
 
 


My Commission Expires: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
THIS INSTRUMENT WAS PREPARED BY: 
 
 
 
 
 


[NAME], Attorney 
[ADDRESS 1] 


  [ADDRESS 2] 







 


Exhibit B 
Assessment of Non-Federal Sponsor’s Real Estate 


Acquisition Capability 
 
 


TAR-PAMILCO RIVER 
BASIN FLOOD RISK 


MANAGEMENT 
INTEGRATED FEASIBILITY REPORT 


AND ENVIRONMENTAL ASSESSMENT 
 


Assessment of Non-Federal 
Sponsor’s Real Estate Acquisition 


Capability 
I.   Legal Authority: 


 
a. Does the sponsor have legal authority to acquire and hold title to real property 


for project purposes? (North Carolina Department of Environmental Quality does 
not have independent authority. The Department of Administration, State 
Property Office has this authority and will perform the necessary acquisitions for 
(North Carolina Department of Environmental Quality) 


 
b. Does the sponsor have the power to eminent domain for this project? (na) 


  USACE anticipates a high probably that no acquisition will be necessary due to the nature of the tentatively 
selected plan (100% non-structural and voluntary). However, there may be unusual circumstances in which “friendly 
condemnation” or assistance with title issues may arise in which the NFS can assist. Communication with the NFS has indicated 
possible situations in which the NFS may need to exercise eminent domain or exercise quick take authority.  
 


c. Does the sponsor have “quick-take” authority for this project? (na) 
  USACE anticipates a high probably that no acquisition will be necessary due to the nature of the tentatively 
selected plan (100% non-structural and voluntary). However, there may be unusual circumstances in which “friendly 
condemnation” or assistance with title issues may arise in which the NFS can assist. Communication with the NFS has indicated 
possible situations in which the NFS may need to exercise eminent domain or exercise quick take authority. 


d. Are any of the land/interests in the land required for this project located outside 
the sponsor’s political boundary? (no) 


 
e. Are any of the lands/interests in land required for the project owned by an 


entity whose property the sponsor cannot condemn? (na) 
USACE anticipates a high probably that no acquisition will be necessary due to the nature of the tentatively selected plan 
(100% non-structural and voluntary). However, there may be unusual circumstances in which “friendly condemnation” or 
assistance with title issues may arise in which the NFS can assist. Communication with the NFS has indicated possible situations 
in which the NFS may need to exercise eminent domain or exercise quick take authority. 
 


II.   Human Resource Requirements: 
 


a. Will the sponsor’s in-house staff require training to become familiar with the 
real estate requirements of Federal projects including P. L. 91-646, as amended? 
(yes) 


 
b. If the answer to II.a. is “yes”, has a reasonable plan been developed to 
provide such training? (no, assistance will be needed in providing training) 


 







 


c. Does the sponsor’s in-house staff have sufficient real estate 
acquisition experience to meet its responsibilities for the project? (yes) 


 
d. Is the sponsor’s projected in-house staffing level sufficient considering 
its other workload, if any, and the project schedule? (yes) 


 
III.   Other Project Variables 


 
a. Can the sponsor obtain contractor support, if required in a timely fashion? (yes) 


 
b. Will the sponsor likely request USACE assistance in acquiring real estate? 


(not likely) 
 


c. Will the sponsor’s staff be located within reasonable proximity to the project 
site? (yes) 


 
d. Has the sponsor approved the project/real estate schedule/milestones? (na) 


  NFS and USACE is still currently developing schedule/milestone 
IV.  Overall Assessment: 


 


f. Has the sponsor performed satisfactorily on other USACE projects? (yes) 
 


g. With regard to the project, the sponsor is anticipated to be: highly capable 
 


V.  Coordination: 
 


e. Has this assessment been coordinated with the sponsor? (in-progress) 
 


f. Does the sponsor concur with this assessment? (in-progress) 
 


Prepared by: 
 


 
 


 


Mike Moser 
General Real Estate Manager  
State Property Office 
North Carolina Department 
of Administration 


 
Reviewed and approved by: 


 
 


 


Ken Lieu 
Chief, Real Estate Division 
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Exhibit D 
Map Structure Matrix 


 
 


FID Structure Measure 
1.  COMMERCIAL Dry Floodproof 
2.  COMMERCIAL Dry Floodproof 
3.  COMMERCIAL Dry Floodproof 


4.  INDUSTRIAL Dry Floodproof 
5.  COMMERCIAL Dry Floodproof 


6.  COMMERCIAL Dry Floodproof 
7.  INDUSTRIAL Dry Floodproof 
8.  INDUSTRIAL Dry Floodproof 


9.  INDUSTRIAL Dry Floodproof 


10.  INDUSTRIAL Dry Floodproof 
11.  INDUSTRIAL Dry Floodproof 


12.  RESIDENTIAL Elevate 


13.  COMMERCIAL Dry Floodproof 
14.  COMMERCIAL Dry Floodproof 


15.  COMMERCIAL Dry Floodproof 


16.  INDUSTRIAL Dry Floodproof 
17.  INDUSTRIAL Dry Floodproof 
18.  INDUSTRIAL Dry Floodproof 


19.  RESIDENTIAL Elevate Flood Vent 
20.  COMMERCIAL Dry Floodproof 


21.  COMMERCIAL Dry Floodproof 


22.  INDUSTRIAL Dry Floodproof 
23.  COMMERCIAL Dry Floodproof 


24.  COMMERCIAL Dry Floodproof 


25.  INDUSTRIAL Dry Floodproof 
26.  COMMERCIAL Dry Floodproof 


27.  RESIDENTIAL Elevate Flood Vent 
28.  INDUSTRIAL Dry Floodproof 
29.  COMMERCIAL Dry Floodproof 


30.  COMMERCIAL Dry Floodproof 
31.  RESIDENTIAL Elevate Flood Vent 
32.  INDUSTRIAL Dry Floodproof 
33.  COMMERCIAL Dry Floodproof 


34.  INDUSTRIAL Dry Floodproof 
35.  RESIDENTIAL Elevate 


36.  RESIDENTIAL Elevate Flood Vent 
37.  RESIDENTIAL Elevate 
38.  RESIDENTIAL Elevate 


39.  RESIDENTIAL Elevate 


40.  INDUSTRIAL Dry Floodproof 
41.  INDUSTRIAL Dry Floodproof 


42.  INDUSTRIAL Dry Floodproof 


43.  COMMERCIAL Dry Floodproof 
44.  INDUSTRIAL Dry Floodproof 
45.  RESIDENTIAL Elevate 
46.  COMMERCIAL Dry Floodproof 


47.  COMMERCIAL Dry Floodproof 
48.  COMMERCIAL Dry Floodproof 


49.  COMMERCIAL Dry Floodproof 
50.  INDUSTRIAL Dry Floodproof 
51.  RESIDENTIAL Elevate 


52.  PUBLIC Dry Floodproof 


53.  RESIDENTIAL Elevate 
54.  RESIDENTIAL Elevate Flood Vent 


55.  RESIDENTIAL Elevate 


56.  INDUSTRIAL Dry Floodproof 
57.  INDUSTRIAL Dry Floodproof 


58.  COMMERCIAL Dry Floodproof 


59.  INDUSTRIAL Dry Floodproof 
60.  INDUSTRIAL Dry Floodproof 


61.  COMMERCIAL Dry Floodproof 


62.  RESIDENTIAL Elevate 
63.  COMMERCIAL Dry Floodproof 


64.  INDUSTRIAL Dry Floodproof 


65.  COMMERCIAL Dry Floodproof 
66.  INDUSTRIAL Dry Floodproof 
67.  INDUSTRIAL Dry Floodproof 
68.  RESIDENTIAL Elevate 
69.  RESIDENTIAL Elevate 
70.  RESIDENTIAL Elevate 


71.  RESIDENTIAL Elevate 
72.  RESIDENTIAL Elevate 


73.  RESIDENTIAL Elevate 
74.  RESIDENTIAL Elevate 
75.  RESIDENTIAL Elevate 
76.  RESIDENTIAL Elevate 


77.  RESIDENTIAL Elevate 
78.  RESIDENTIAL Elevate 


79.  RESIDENTIAL Elevate 
80.  RESIDENTIAL Elevate 
81.  RESIDENTIAL Elevate 


82.  RESIDENTIAL Elevate 
83.  RESIDENTIAL Elevate 







 


84.  RESIDENTIAL Elevate 
85.  RESIDENTIAL Elevate 
86.  RESIDENTIAL Elevate 
87.  RESIDENTIAL Elevate 


88.  RESIDENTIAL Elevate 
89.  RESIDENTIAL Elevate 


90.  RESIDENTIAL Elevate 
91.  RESIDENTIAL Flood Vent 
92.  COMMERCIAL Dry Floodproof 
93.  COMMERCIAL Dry Floodproof 


94.  COMMERCIAL Dry Floodproof 
95.  COMMERCIAL Dry Floodproof 


96.  COMMERCIAL Dry Floodproof 
97.  COMMERCIAL Dry Floodproof 
98.  INDUSTRIAL Dry Floodproof 


99.  COMMERCIAL Dry Floodproof 


100.  COMMERCIAL Dry Floodproof 
101.  COMMERCIAL Dry Floodproof 


102.  INDUSTRIAL Dry Floodproof 


103.  RESIDENTIAL Elevate Flood Vent 
104.  INDUSTRIAL Dry Floodproof 


105.  COMMERCIAL Dry Floodproof 
106.  RESIDENTIAL Elevate Flood Vent 
107.  RESIDENTIAL Elevate Flood Vent 


108.  RESIDENTIAL Elevate Flood Vent 


109.  RESIDENTIAL Flood Vent 
110.  COMMERCIAL Dry Floodproof 


111.  RESIDENTIAL Elevate Flood Vent 


112.  RESIDENTIAL Elevate Flood Vent 
113.  RESIDENTIAL Flood Vent 


114.  RESIDENTIAL Flood Vent 


115.  COMMERCIAL Dry Floodproof 
116.  COMMERCIAL Dry Floodproof 
117.  PUBLIC Dry Floodproof 


118.  INDUSTRIAL Dry Floodproof 
119.  COMMERCIAL Dry Floodproof 


120.  COMMERCIAL Dry Floodproof 
121.  COMMERCIAL Dry Floodproof 
122.  COMMERCIAL Dry Floodproof 
123.  COMMERCIAL Dry Floodproof 


124.  COMMERCIAL Dry Floodproof 
125.  INDUSTRIAL Dry Floodproof 


126.  COMMERCIAL Dry Floodproof 
127.  COMMERCIAL Dry Floodproof 
128.  COMMERCIAL Dry Floodproof 
129.  COMMERCIAL Dry Floodproof 


130.  RESIDENTIAL Elevate Flood Vent 
131.  COMMERCIAL Dry Floodproof 


132.  COMMERCIAL Dry Floodproof 
133.  COMMERCIAL Dry Floodproof 
134.  COMMERCIAL Dry Floodproof 


135.  COMMERCIAL Dry Floodproof 


136.  INDUSTRIAL Dry Floodproof 
137.  INDUSTRIAL Dry Floodproof 


138.  RESIDENTIAL Elevate Flood Vent 


139.  RESIDENTIAL Elevate Flood Vent 
140.  RESIDENTIAL Elevate 


141.  RESIDENTIAL Elevate Flood Vent 
142.  RESIDENTIAL Flood Vent 
143.  RESIDENTIAL Elevate Flood Vent 


144.  RESIDENTIAL Flood Vent 


145.  RESIDENTIAL Flood Vent 
146.  COMMERCIAL Dry Floodproof 


147.  RESIDENTIAL Flood Vent 


148.  RESIDENTIAL Elevate Flood Vent 
149.  RESIDENTIAL Elevate Flood Vent 


150.  COMMERCIAL Dry Floodproof 


151.  RESIDENTIAL Elevate 
152.  COMMERCIAL Dry Floodproof 
153.  COMMERCIAL Dry Floodproof 


154.  COMMERCIAL Dry Floodproof 
155.  INDUSTRIAL Dry Floodproof 
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1. Introduction 
 


1.1. Background 
 
Communities along the Tar River have experienced significant flooding impacts due to both 
hurricane [e.g., Hurricane Fran (1996), Floyd (1999), and Matthew (2016)] and non-hurricane-
driven rainfall events. Notably, the Tar River has reached flood stage a total of 18 times at 
Louisburg, 8 times at Rocky Mount, 39 times at Tarboro, and 32 times at Greenville over the 
period of record for each gauge. Riverine flooding associated with these flood events has 
resulted in severe damage to properties and infrastructure, as well as loss of life. The most 
impactful hurricane was Hurricane Matthew. In North Carolina, an estimated 100,000 structures 
incurred damages, 800,000 homes were without power, and at least 25 people lost their lives. 
 
In response to recent flood events, USACE received $3M through the 2019 Additional 
Supplemental Appropriations for Disaster Relief Act (Actions - HR2157 - 116th Congress 
(2019-2020), 2019) for a feasibility study—officially referred to as the Tar-Pamlico River Basin 
Flood Risk Management Feasibility Study and subsequently referred to here as the ‘Feasibility 
Study’—to assess and recommend actions that reduce flood risk and increase resiliency within 
the Tar-Pamlico River Basin. 
 


1.2. USACE Planning Process  
 
The USACE planning process, which was used in this study, follows the six-step process defined 
in the USACE Principles, Requirements, and Guidelines (PR&G) (USACE 2013). This process 
is a structured approach to problem solving which provides a rational framework for sound 
decision making. The six-step process is used for all planning studies conducted by the Corps of 
Engineers. The six steps are:  
 


• Step 1 - Identifying Problems and Opportunities  
• Step 2 - Inventorying and Forecasting Conditions  
• Step 3 - Formulating Alternative Plans 
• Step 4 - Evaluating Alternative Plans  
• Step 5 - Comparing Alternative Plans  
• Step 6 - Selecting Recommended Plan  


 
Corps decision making is generally based on the accomplishment and documentation of all these 
steps. It is important to stress the iterative nature of this process. As more information is acquired 
and developed, it may be necessary to reiterate some of the previous steps. The six steps, though 
presented and discussed in a sequential manner for ease of understanding, usually occur 
iteratively and sometimes concurrently. Iterations of steps are conducted as necessary to 
formulate efficient, effective, complete, and acceptable plans.  
 
This appendix details the civil and structural engineering analyses that informed decisions 
leading to the recommendations made within the main integrated feasibility report and 
environmental assessment. The level of analysis provided is appropriate and commensurate with 
the phase of the planning process, with additional detail being provided for flood risk reduction 
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features included in the array of alternatives and less detail provided for measures that did not 
move past the initial screening phase. 
 


1.1.  Study Area 
 
The current study area comprises the entire Tar River Basin in North Carolina to just above 
Washington, NC. The study originally included the region of the Tar River near Washington, as 
well as the area along the Pamlico River immediately downstream of Washington (Figure 
1).  However, through the course of the study, the region near Washington was determined to be 
affected by coastal flooding and riverine flooding.  As coastal flooding mitigation was beyond 
the scope and authority of the current study, the regions affected by coastal flooding were 
removed from consideration.  The remaining study area includes portions of 13 counties.  


 
Figure 1.  Tar Pamlico study area. 


2. Flood Risk Management Measures 
 


2.1. Measure Development & Screening 
 
A planning charrette was held on May 1 and 4, 2020, during which the study team, local sponsor, 
experts from the Flood Risk Management Planning Center of Expertise, and relevant 
stakeholders, including the North Carolina Department of Transportation, North Carolina 
Department of Recovery and Resiliency, and East Carolina University executed the initial 
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iteration of the planning process. During the charrette, participants defined the problems and 
opportunities related to flood risk within the study area and used this information to develop the 
study objectives. Participants then developed a list of 11 general management measures that 
could potentially address the identified problems and realize identified opportunities (Table 1).  
 
Management measures are classified as either structural, nonstructural, or natural and nature-
based measures. Structural measures reduce or avoid damages by modifying the nature and/or 
extent of the flood hazard. Potential locations for structural measures were identified using two 
separate strategies. Potential storage areas were considered throughout the study area to achieve 
local and downstream benefits, and specific locations for these measures were identified using 
aerial imagery and topography. Potential areas for implementing floodwalls and levees, channel 
improvements, and diversion channels were limited to the five major population centers, as these 
areas were the only areas with concentrated damages to warrant location-specific structural 
measures. Nonstructural measures reduce or avoid damages by modifying the consequences of 
the flood hazard. Potential locations for nonstructural measures were identified using existing 
structure data and inundation grids for standard flood events (i.e., 10%, 4%, 2%, 1%, 0.5%, and 
0.2% annual exceedance probability events). Natural and nature-based measures alter, restore, 
use, or mimic natural landscape features or processes to manage flood risk. Natural measures 
were considered throughout the study area as appropriate.   
 
Table 1. General management measure types evaluated to manage flood risk within the Tar-
Pamlico River study area. 


Measure Description 
Structural Measures 
Floodwater Storage Measures designed to capture and store floodwaters to reduce flood 


stages downstream. Storage measures can either be offline or online. 
Online storage measures are placed along the channel and attenuate 
flooding by ponding water during a flood event. Online storage includes 
reservoirs, which maintain a permanent pool, and online detention areas 
such as dry dams, which store water only during high flow events and 
allow unimpeded flow during normal flows. Offline storage refers to the 
diversion of streamflow to a storage site (e.g., auxiliary channels and 
detention areas) during a flood event. Water is then returned to the 
stream via pumping or gravity once floodwaters recede.  


Floodwall/Earthen 
Levee 


Construction of a concrete wall (floodwall) and/or earthen embankment 
(levee) along the watercourse or around critical infrastructure to 
temporarily exclude flood waters from protected areas. 


Channel 
Improvements 


Channel improvements result in increased channel capacity and/or 
expedited water movement through the system. Channel improvements 
include channel modifications such as widening, deepening, and/or 
straightening, as well as channel lining to maintain the desired geometry 
and decrease roughness.  


Bridge 
Modifications 


Bridge modifications designed to reduce constrictions and associated 
upstream water surface profiles. 
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Diversion Channel Construction of a secondary channel designed to divert flows from an 
upstream location to an engineered channel, lowering the flood stages. 
The engineered channel discharges at a downstream location, bypassing 
potential damage areas. 


Existing Water 
Resource Project 
Modifications 


This measure would involve updating, improving, or removing existing 
water resources infrastructure, including existing flood risk management 
projects or dams and associated reservoirs. This measure could include 
structural modifications to increase storage capacity and modifications 
to operations.   


Debris 
Management 


Implement measures designed to remove debris from the channel, 
prevent debris from entering the channel, and/or prevent debris buildup 
to reduce risk of direct damage and altered hydraulics during high-water 
water events. 


Nonstructural Measures 
Physical Non-
structural Measures  


Physical nonstructural measures include efforts to reduce flood damage 
to individual structures and their contents and include floodproofing, 
elevation, and acquisition and relocation.  
 
Floodproofing limits the potential damage to the structure and its 
contents and includes both wet and dry floodproofing.  Wet 
floodproofing measures allow flood waters to enter the structure to 
equalize hydrostatic forces and reduce the risk of structural damage, 
while vulnerable items and utilities are relocated to higher locations 
and/or waterproofed. Dry floodproofing involves sealing building walls 
and openings to prevent the entry of flood waters and is most applicable 
in areas of shallow, low velocity flooding.  
 
Structure elevation involves raising structures in place so that the 
structure sees a reduction in frequency and/or depth of flooding during 
high-water events. Elevation can be done on fill, foundation walls, piers, 
piles, posts, or columns, depending on flood characteristics. 
 
Structure relocation is the process of physically moving a structure from 
one location to another. 
 
Acquisition and relocation, also called buyouts, includes acquisition and 
demolition of flood prone structures. Residents would be relocated 
outside of the floodplain. Participation in the relocation would be 
mandatory. The floodplain would be planted with native vegetation. The 
local sponsor would retain ownership of the acquired property and must 
ensure no future development or fill would occur. 


Non-physical 
Nonstructural 
Measures  


Non-physical nonstructural measures improve the ability to respond to a 
flood event and prevent future actions that could increase flood risk and 
include flood warning systems, flood preparedness planning, and land 
use regulations to prevent development in flood zones. 


Natural and Nature-Based Measures 
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Watershed 
Restoration and 
Conservation 


Actions taken to protect, preserve, manage, and restore natural resources 
at the watershed scale, such as reforestation, that improve natural 
process and reduce downstream flooding. 


Dispersed Water 
Management 


Dispersed water management is a more natural form of off-channel 
storage. Off-channel areas, which may be part of the floodplain and 
include wetlands, marshes, and agricultural fields, would be used to 
temporarily store water diverted from the river channel. Lands used to 
store water could be public or private. Dispersed water management 
could involve restoration of floodplains (e.g., planting native vegetation) 
and wetlands (i.e., plugging surface drains and regulating storage). When 
agricultural lands are used for off-channel detention, this practice is often 
referred to as ‘water farming’. 


 
The study team identified a total of 81 individual management measures that underwent a 
screening evaluation to determine whether they would be incorporated into the development of 
flood risk management alternatives (Table 2). A summary of these measures is provided in Table 
2 below. A detailed description of each measure that underwent civil and structural design efforts 
is provided in subsequent sections of this appendix. 
 
Table 2.  Type and result of screening assessments for each of the 81 individual management 
measures developed as part of this feasibility study. Measures assessed within this appendix 
(Appendix E) are highlighted, and the location of assessments for measures not included in this 
appendix are also shown. 


Type  Measure  Screening 
Result 


Assessment 


Floodwater Storage Dry Dam – Stony Creek  Retained Appendix E 
Floodwater Storage Dry Dam – Upper Tar River  Retained Appendix E 
Floodwater Storage Dry Dam – Fishing Creek  Screened Appendix E 
Floodwalls / Levees Rocky Mount Levee System  Screened Appendix E 
Floodwalls / Levees Tarboro Wastewater Treatment Plant Screened Appendix E 
Floodwalls / Levees  East Tarboro  Screened Appendix E 
Floodwalls / Levees  Tarboro-Edgecombe Airport  Screened Appendix E 
Floodwalls / Levees  Greenville Levee System  Screened Appendix E 
Floodwalls / Levees  Green Mill Run  Screened Appendix E 


Diversion Channel Nashville Auxiliary Diversion 
Channel – Stony Creek  


Screened Appendix E 


Diversion Channel Logsboro / Hartsboro Auxiliary 
Diversion Channel  


Screened Appendix E 


Diversion Channel Tarboro / Princeville Auxiliary 
Diversion Channel #1  


Screened Appendix E 


Diversion Channel Tarboro / Princeville Auxiliary 
Diversion Channel #2  


Screened Appendix E 


Diversion Channel Tarboro / Princeville Auxiliary 
Diversion Channel #3  


Screened Appendix E 
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Diversion Channel Tarboro / Princeville Auxiliary 
Diversion Channel #4  


Screened Appendix E 


Diversion Channel Rocky Mount Auxiliary Diversion 
Channel #1   


Screened Appendix E 


Diversion Channel  Rocky Mount Auxiliary Diversion 
Channel #2  


Screened Appendix E 


Diversion Channel  Rocky Mount Auxiliary Diversion 
Channel #3  


Screened Appendix E 


Diversion Channel  Rocky Mount Auxiliary Diversion 
Channel #4  


Screened Appendix E 


Diversion Channel  Rocky Mount Auxiliary Diversion 
Channel #5  


Screened Appendix E 


Diversion Channel  Diversion channels – Tar River to 
Cokey Swamp  


Screened Appendix E 


Diversion Channel  Roseneath / Palmyra Fishing Creek Screened Appendix E 
Channel Improvement  Rocky Mount  Screened Appendix A 
Channel Improvement  Green Mill Run    Screened Appendix A 
Transportation modification   Bridge Modification (n=17)  Screened Appendix F 


Debris Management  Modification of existing 
infrastructure (n=24)  


Screened Appendix F 


Existing Water Resource Project 
Modification  Modify Tar River Reservoir  Screened Appendix F 


Existing Water Resource Project 
Modification  Rocky Mount Mill Dam Removal   Screened Appendix F 


Existing Water Resource Project 
Modification  


Green Mill Run Reservoir 
Modification  


Screened Appendix A 


Physical Nonstructural  Acquisition and relocation  Retained Appendix B 
Physical Nonstructural  Structure Elevation  Retained Appendix B 
Physical Nonstructural  Dry Floodproofing  Retained Appendix B 
Physical Nonstructural Relocation  Screened Appendix A 
Non-Physical Nonstructural  Education & communication   Screened Appendix A 
Non-Physical Nonstructural 
Measures  Emergency preparedness / warning  Screened Appendix A 


Non-Physical Nonstructural  Flood ordinance / floodplain 
management  


Screened Appendix A 


Watershed restoration and 
Conservation  Watershed restoration  Screened Appendix A 


Dispersed Water Management  Offline detention / water farming 
(n=5)  


Screened Appendix F 


 
Management measures were screened to determine which measures would be incorporated into 
the formulation of flood risk management alternatives. During the screening process, 
management measures were evaluated based on completeness, effectiveness, efficiency, and 
acceptability, as outlined in the PR&G (USACE, 2013) (Table 3).  Additional considerations for 
screening included environmental effects, environmental justice, and technical feasibility. A 
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detailed description of the screening process can be found in the main integrated feasibility 
report and environmental assessment, as well as Appendix A. Results of the screening process 
are summarized in the following sections for each measure included in this appendix. 
 Table 3.  Criteria used to screen the initial list of management measures.  Description and 
associated metrics used to assess each criterion are provided. 


Criteria  Description Metric(s) 
Efficiency Cost effectiveness.  


Comparison of economic 
benefits and costs 


Quantitative – Comparison of 
preliminary costs and expected 
benefits. 


Effectiveness – 
Damages Reduced 


Damages to buildings, related 
contents, and vehicles 


Semi-Quantitative – Expected 
benefits based on preliminary cost 
benefits analysis and hydrologic and 
hydraulic modeling. 


Effectiveness – 
Industry and 
Commercial 


Degree to which flood risk is 
reduced in commercialized 
reaches 


Qualitative – expected benefits in 
targeted reaches 


Effectiveness – Life 
Safety 


Changes in life safety risk 
expected with alternative 
implementation.  


Qualitative– population at risk, life 
loss, and expected changes in 
flooding characteristics (e.g., depth) 


Acceptability Workability and viability with 
respect to acceptance by NFS, 
local entities, the public, and 
compatibility with existing 
laws, regulations and policies. 


Qualitative – description 
 


Environmental 
Effects  


Effects to aquatic (stream, 
wetland) and terrestrial 
(riparian, upland, critical) 
habitats, water quality, and 
threatened/endangered species. 


Qualitative – low, medium, high 
based on footprint and effect of each 
alternative  


Environmental 
Justice 


Changes in flood risk or 
consequences within areas 
identified as traditionally 
disadvantaged with respect to 
environmental concerns per the 
CEQ’s Climate and Economic 
Justice Screening tool and 
EPA’s EJ Screen tool were 
used to characterize potential 
benefits to socially vulnerable 
communities. 


Qualitative – Qualitative assessment 
of potential benefits in areas 
identified as socially vulnerable 
based on initial hydrologic and 
hydraulic modeling results. 


Engineering 
Feasibility 


Whether the measure is 
engineering feasible and 
constructable 


Best professional judgement based 
on engineering practices and 
standards 
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2.2. Floodwater Storage 
 


2.2.1. Measure Description 
Three locations for dry dams were evaluated (i.e., Stony Creek, Fishing Creek, and Upper Tar 
River, Figure 2). Dry dams along Stony Creek and the Upper Tar River were the only structural 
measures retained following the screening process and included in the initial array of 
alternatives. As a result, this section details the design information required to effectively 
evaluate these measures, including development of costs. Typical design considerations are first 
described, followed by detailed design considerations for each dry dam. 
 


 
Figure 2.  Locations where floodwater storage via dry dams were considered (red polygons).  


Typical Design Considerations: Each dry dam consisted of the following features: an 
uncontrolled spillway, anchored stilling basin and stone protection, non-overflow monoliths, 
training walls, and earthen embankment tying the non-overflow monoliths to high ground. Non-
overflow monoliths were used to abut the spillway monoliths and extended in deeper ravine 
locations since it may be more practical than constructing very large earthen embankment. The 
spillway, non-overflow section, and training walls were analyzed for stability utilizing multi-
wedge method and criteria from EM 1110-2-2100. Stability was analyzed for Unusual and 
Extreme hydraulic events. Driving and resistive soil shear strength was assumed 35 degrees 
without cohesion. Concrete on bedrock interface used shear strength of 40 degrees without 
cohesion. 
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The uncontrolled spillways were reinforced concrete, which included an 18-foot-tall by 18-foot-
wide access gallery. Two six-foot-wide by eight-foot-tall sluiceways were proposed per spillway 
monolith. Each sluiceway would be controlled by two sluice gates (one control gate and one 
emergency gate). Slots for stoplogs were detailed for the upstream face of each spillway 
monolith. The spillway monoliths were typically reinforced with No 9 rebar at 12 inches on 
center each way and each face, with two mats of reinforcement at the base of the monolith. 
Interior monolith lengths were 44 feet and end monoliths were 48 feet long. Waterstops were 
planned at each monolith joint. The width of each monolith was 100 feet. Concrete compressive 
strength was 4,500 psi with three inches max aggregate. Thermal transistors were expected for 
the mass placement quality control requirements. Spillway monoliths were detailed with 
upstream drains that would be drilled 15 feet into bedrock and discharge into gallery. The 
galleries would be drained intermittently downstream through the spillway concrete. A 12-inch 
diameter pipe was detailed downstream of the sluice gates and parallel to the sluiceway for 
ventilation. A cross section of the Upper Tar River Dry Dam spillway is shown in Figure 3. 
Spillway reinforcement for the Upper Tar River Dry Dam is shown in Figure 4. 
 


 
Figure 3.  Upper Tar Dry Dam Spillway Cross Section 
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Figure 4.  Upper Tar Dry Dam Spillway Reinforcement 


An anchored stilling basin apron was designed immediately downstream of the spillway 
structure. The apron would be eight feet thick conventional concrete reinforced with No 9 rebar 
at 12 inches on center each way at each face. The slabs would have a six-foot-deep by six-foot-
wide key at the upstream edge of each slab and contain waterstops along the perimeter of each 
slab. Slabs were proposed with concrete compressive strength equal to 5,000 psi with three 
inches max aggregate. Sixteen drains per slab of three inches diameter tipped 30 feet below the 
base of apron at a 30-degree incline were proposed. Passive No 14 Grade 75 anchors with PTI 
Class II corrosion protection, 37 feet long, were proposed for stability of the slabs during peak 
discharges. A pair of five-foot-high by five-foot-deep by five-foot-wide baffle blocks were 
proposed for each center slab. No 8 rebar at 12 inches on center was detailed for each face of a 
baffle, with 12 additional No 9 bars doweling each baffle block to the slab. A four-foot-thick 
stone protection would be placed for 25 feet downstream of the apron, transitioning to the stream 
bed. See Figure 5 for longitudinal cross section of the stilling basin and Figure 6 for typical 
apron slab reinforcing and drain detail. 
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Figure 5. Typical Dry Dam Stilling Basin Longitudinal Cross Section 


 
Figure 6.  Typical Dry Dam Apron Reinforcing and Drain Detail 
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Non-overflow monoliths would be mass concrete with No 9 rebar at 12 inches on center each 
way at exterior faces. Due to mass placement, thermal transistors were expected for monitoring 
quality of concrete. The top of the monoliths adjacent to the spillway would have galvanized 
grating covering a three-foot by 12-foot access to a 30-foot-wide (and 55-foot high at Upper Tar) 
maintenance room. This room would be necessary for access, installation, and removal of sluice 
gates in the spillway. Embedded rails were proposed at the center of this room and constructed 
throughout the spillway galleries for transporting gates through the galleries. Waterstops were 
detailed at each monolith joint, and upstream waterstops would be embedded five feet into 
grouted 12 inches diameter hole drilled in bedrock. Monoliths adjacent to spillway would require 
a reinforced stem parallel to flow to retain grading and act as hydraulic training walls during 
spillway discharges. 
 
Mass concrete gravity walls were designed for training walls each side of the spillway. The 
training walls would begin at the toe of the non-overflow monoliths and extend approximately 
100 feet beyond the stilling basin end sill. The concrete would have minimum steel reinforcing to 
satisfy EM 1110-2-2104 temperature and shrinkage steel in the amount of No 9 rebar at 12 
inches on center at each face. Monolith joints were constructed with water stops that would be 
grout-socketed into bedrock. Longitudinal drains would be located on landside that intermittently 
discharge through the training walls.  
 
Upper Tar River Dry Dam: The Upper Tar River dry dam would have a larger design head 
compared to Stony Creek and Fishing Creek dry dams. Stoney Creek and Fishing Creek would 
have longer dams. All dry dams would have similar features. To accommodate planning metrics, 
Upper Tar dry dam was used for design and detailing all dry dam features, and then the other dry 
dams were scaled appropriately for quantity estimates. A plan view of Upper Tar spillway and 
stilling basin is shown in Figure 7. The Upper Tar spillway length is 400 feet. 
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Figure 7. Upper Tar Dry Dam Spillway and Stilling Basin Plan View 


To meet stability requirements, the Upper Tar dry dam non-overflow section would require a 95-
foot-wide base. For monoliths adjacent to the spillway, the training wall stem bottom lift would 
require No 11 rebar at six inches on center at the landside face and No 9 rebar at six inches on 
center at the riverside face. The top lift and all horizontal reinforcement proposed No 9 rebar at 
12 inches on center. See Figure 8 for a cross section view of non-overflow monolith adjacent to 
spillway. It is anticipated that non-overflow sections would be required for 780 linear feet (STA 
8+00 to STA 14+00 and STA 18+00 to STA 19+80). 
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Figure 8.  Upper Tar Dry Dam Non-Overflow Monolith Adjacent to Spillway Cross Section and 
Stem Detail 


The Upper Tar training walls would be 40 feet wide to meet stability requirements and 
constructed for 213.33 linear feet each side of the stilling basin. A detail cross section is shown 
in Figure 9. 
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Figure 9.  Upper Tar Dry Dam Stilling Basin Training Wall Cross Section 


A summary of pertinent design data, quantities, and associated cost estimates for the Upper Tar 
River Dry Dam are provided below in Table 4.  
 
Table 4.  Summary of pertinent design data, quantities, and associated cost estimates for the 
Upper Tar River Dry Dam 


Dam Location 
County and State Franklin County, North Carolina 
Location Coordinates Latitude:  


35.953198° 
Longitude:  -78.218756° 


River Tar River 
Closest Downstream Population Center Spring Hope, North Carolina 
Watershed Area Above Dry Dam 553 square miles 


Dam Features 
Dam Type Rolled Earth Embankment with Gravity Spillway 


Monoliths 
Estimated Maximum Flood Storage 344,000 acre-feet 
Normal Pool Elevation Dry Dam, Normal River Stage 
Top of Dam Elevation (NAVD 1929) 227.3 feet 
Top of Dam Length 3,100 feet 
Maximum Dam Height 79.2 feet 
Estimated Embankment Earthfill Quantity 108,100 cubic yards 







18 
 


Estimated Embankment Foundation 
Excavation Quantity 


18,600 cubic yards 


Outlet Works and Spillway 
Spillway Type Uncontrolled Ogee Service Spillway 
Estimated PMF Design Discharge  122,400 cubic feet per second 
Spillway Crest Elevation 200.0 feet 
Spillway Crest Width 400 feet 
Outlet Works Type Eighteen (18) Gated Sluices with Stilling Basin 
Outlet Invert Elevation 149 feet 
Estimated Structural Concrete Quantity 183,000 cubic yards 
Estimated Structural Steel Quantity 3,250 tons 
Estimated Spillway Foundation 
Excavation Quantity 


164,550 cubic yards 


Estimated Preliminary ROM Costs to Build 
PED $55,000,000 
Construction $202,000,000 
S&A $27,000,000 
Environmental Mitigation $10,000,000 
Contingency $71,000,000 
Total $365,000,000 


 
Stony Creek Dry Dam: Based upon H&H data, the Stony Creek overflow structures would be 
very similar (slightly smaller) than Upper Tar overflow structures. Therefore, computed 
quantities for Upper Tar spillway, apron, rock anchors, drains, mechanical equipment, gates, 
water stops, piping, drains, and downstream rip rap were used for Stony Creek structures. 
Stony Creek non-overflow monoliths were analyzed for stability and found the width of the 
structures to be 85 feet. There would be a total of 550 feet of non-overflow monoliths, 350 feet 
on left side and 200 feet on the right side. From stability analysis, the mass concrete constructed 
training walls would be 35 feet wide. There would be 223.33 feet of training wall on each side of 
the stilling basin. The remaining 6,100 ft of dam was assumed to be earthen embankment. 
 
A summary of pertinent design data, quantities, and associated cost estimates for the Stony Creek 
Dry Dam are provided below in Table 5.  
 
Table 5.  Summary of pertinent design data, quantities, and associated cost estimates for the 
Stony Creek Dry Dam 


Dam Location 
County and State Nash County, North Carolina 
Location Coordinates Latitude:  


35.988743° 
Longitude:  -77.997743° 


River Stony Creek  
Closest Downstream Population Center Nashville, North Carolina 
Watershed Area Above Dry Dam 52.3 square miles 


Dam Features 
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Dam Type Rolled Earth Embankment with Gravity Spillway 
Monoliths 


Estimated Maximum Flood Storage 54,000 acre-feet 
Normal Pool Elevation Dry Dam, Normal River Stage 
Top of Dam Elevation (NAVD 1929) 198.8 feet 
Top of Dam Length 8,800 feet 
Maximum Dam Height 57.0 feet 
Estimated Embankment Earthfill Quantity 323,280 cubic yards 
Estimated Embankment Foundation 
Excavation Quantity 


46,630 cubic yards 


Outlet Works and Spillway 
Spillway Type Uncontrolled Ogee Service Spillway 
Estimated PMF Design Discharge  23,400 cubic feet per second 
Spillway Crest Elevation 187.0 feet 
Spillway Crest Width 400 feet 
Outlet Works Type Eighteen (18) Gated Sluices with Stilling Basin 
Outlet Invert Elevation 143 feet 
Estimated Structural Concrete Quantity 122,700 cubic yards 
Estimated Structural Steel Quantity 2,600 tons 
Estimated Spillway Foundation 
Excavation Quantity 


142,660 cubic yards 


Estimated Preliminary ROM Costs to Build 
PED $37,000,000 
Construction $139,000,000 
S&A $19,000,000 
Environmental Mitigation $10,000,000 
Contingency $49,000,000 
Total $254,000,000 


 
Fishing Creek Dry Dam: According to the alignment, grade, and H&H data, the spillway and 
non-overflow monoliths are about 67% the size of Upper Tar. The spillway length of 400 feet 
and apron length of 125 feet are the same as Upper Tar’s structures. Therefore, 90% of the 
concrete and rebar quantities computed for Upper Tar spillway, apron, and training walls are 
used for Fishing Creek quantities. Fishing Creek’s stilling basin are assumed to require 16 
anchors pers slab. Quantities for gates, stoplogs, mechanical equipment, waterstops, piping, 
downstream rip rap, and drains are assumed equivalent to those computed for Upper Tar.  
The cross-sectional quantities per unit length computed for Upper Tar non-overflow monoliths 
are scaled down by 83% to account for smaller structures at Fishing Creek. However, the length 
of non-overflow monoliths increases to 1,600 linear feet due to the alignment crossing the river 
three times at the spillway. The remaining 28,400 feet of dam is assumed earthen embankment. 
 
A summary of pertinent design data, quantities, and associated cost estimates for the Fishing 
Creek Dry Dam are provided below in Table 6.  
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Table 6.  Summary of pertinent design data, quantities, and associated cost estimates for the 
Fishing Creek Dry Dam. 


Main Dam Location 
County and State Halifax County, North Carolina 
Coordinates Latitude:  


36.109141° 
Longitude:  -77.548968° 


River Fishing Creek 
Closest Downstream Population Center Tarboro, North Carolina 
Watershed Area Above Dry Dam 744 square miles 


Main Dam Features 
Dam Type Rolled Earth Embankment with Gravity Spillway 


Monoliths 
Estimated Maximum Flood Storage 754,300 acre-feet 
Normal Pool Elevation Dry Dam, Normal River Stage 
Top of Dam Elevation (NAVD 1929) 103.0 feet 
Top of Dam Length 30,000 feet 
Maximum Dam Height 48.2 feet 
Estimated Embankment Earthfill Quantity 4,236,970 cubic yards 
Estimated Embankment Foundation 
Excavation 


295,370 cubic yards 


Outlet Works and Spillway 
Spillway Type Uncontrolled Ogee Service Spillway 
Estimated PMF Design Discharge  40,400 cubic feet per second 
Spillway Crest Elevation 87.7 feet 
Spillway Crest Width 400 feet 
Outlet Works Type Eighteen (18) Gated Sluices with Stilling Basin 
Outlet Invert Elevation 56 feet 
Estimated Structural Concrete Quantity 260,500 cubic yards 
Estimated Structural Steel Quantity 3,800 tons 
Estimated Spillway Foundation 
Excavation 


417,940 cubic yards 


Marsh Dike Embankment 
County and State Halifax County, North Carolina 
Location Coordinates Latitude:  36.200991° Longitude:  -77.594167° 
Closest Downstream Population Center Tillery, North Carolina 
Maximum Embankment Height 26 feet 
Embankment Length 4,300 feet 
Estimated Embankment Earthfill Quantity 208,760 cubic yards 
Estimated Embankment Foundation 
Excavation 


39,280 cubic yards 


Halifax Dike Embankment 
County and State Halifax County, North Carolina 
Location Coordinates Latitude:  36.305840° Longitude:  -77.600561° 
Closest Downstream Population Center Halifax, North Carolina 
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Maximum Embankment Height 9 feet 
Embankment Length 2,600 feet 
Estimated Embankment Earthfill Quantity 25,570 cubic yards 
Estimated Embankment Foundation 
Excavation 


14,425 cubic yards 


Enfield Dike Embankment 
County and State Halifax County, North Carolina 
Location Coordinates Latitude:  36.185510° Longitude:  -77.657083° 
Closest Downstream Population Center Enfield, North Carolina 
Maximum Embankment Height 5 feet 
Embankment Length 7,100 feet 
Estimated Embankment Earthfill Quantity 46,935 cubic yards 
Estimated Embankment Foundation 
Excavation 


31,865 cubic yards 


Estimated Preliminary ROM Costs to Build Project 
PED $126,000,000 
Construction $460,000,000 
S&A $60,000,000 
Environmental Mitigation $70,000,000 
Contingency $161,000,000 
Total $877,000,000 


 


2.2.2. Measure Screening 
 
This section provides an overview of measure screening. Please refer to Appendix F, Hydraulics 
and Hydrology Report and Appendix B, Economic Analysis for descriptions of the effects of the 
dry dams on downstream flood risk and associated benefits, respectively. 
 
Stony Creek Dry Dam: Hydrologic and hydraulic (H&H) modeling of the Stony Creek Dry Dam 
indicated that it was effective at reducing downstream flood elevations and associated risk. An 
assessment of preliminary costs and benefits associated with the Stony Creek Dry Dam indicated 
that additional analysis and incorporation into the initial array of alternatives was warranted (i.e., 
preliminary benefit cost ratio of 1.6). However, during evaluation of the initial array of 
alternatives with more refined two-dimensional modeling, it became evident that the Stoney 
Creek Dry Dam did not have sufficient benefits to justify the cost. As a result, alternatives 
including this measure were screened from further consideration. The dry dam would have 
significant environmental impacts to critical habitat and associated threatened and endangered 
species that would require mitigation. 
 
Upper Tar River Dry Dam: Initial hydrologic and economic analysis indicated that the Upper Tar 
River Dry Dam would work together with the Stony Creek Dry Dam to reduce flood risk within 
Rocky Mount and that additional design work and screening is warranted. However, during 
evaluation of the initial array of alternatives with more refined two-dimensional modeling, it 
became evident that the Upper Tar River Dry Dam did not have the benefits to justify the cost. 
As a result, alternatives including this measure were screened from further consideration. The 
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dry dam would have significant environmental impacts to critical habitat and associated 
threatened and endangered species that would require mitigation. 
 
Fishing Creek Dry Dam: Hydrologic and hydraulic (H&H) modeling of the Fishing Creek Dry 
Dam indicated that it was effective at reducing downstream flood elevations and associated risk. 
However, an assessment of preliminary costs and benefits determined that the Fishing Creek Dry 
Dam would not be economically justified. Therefore, the Fishing Creek Dry Dam was removed 
from further consideration. The dry dam would have significant environmental impacts to critical 
habitat and associated threatened and endangered species that would require mitigation. 
 


2.3. Floodwalls and Earthen Levees 


2.3.1. Measure Description 
 
Typical Design Considerations and Assumptions: Each levee and floodwall system was 
proposed as a standalone management measure for the purposes of screening and was aligned 
attempt to protect the greatest population density. Each levee and floodwall was generally 
evaluated up to the 1% annual exceedance events. This is based on the existing Princeville 
Levee which, provides protection up to the 1% annual exceedance event. It was assumed that 
the proposed levee geometries (Figure 10), foundation conditions (i.e., moderately pervious 
sands with varying lenses of fine-grained material and intermittent fine-grained blanket 
material) would be similar to the existing Princeville Levee. Levees were assumed to require 
stability berms on both the landside and riverside.  
 


 
Figure 10.  Typical geometries for proposed levees. 


Rocky Mount Levee System: An elevation 100 feet was the assumed design elevation. Five 
different levee segments were proposed, totaling 58,100 feet (Figure 11). The maximum 
embankment height could be as great as thirty (30) feet. Several closure structures will be 
needed along the length of the levee segments, including two railroad closures. A minimum of 
two pump stations will be needed within this levee system. The pump station on levee 2B 
would need to be a major structure capable of handling significant interior ponding. 
Modification to the US 64 Bridge where it crosses the Tar River would be required. 
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Figure 11.  Proposed alignment of the five levee segments for the Rocky Mount Levee System. 


 
Tarboro Wastewater Treatment Plant: Floodwall along the right descending bank of the Tar 
River adjacent to the Tarboro Wastewater Treatment Plant. Minimal design effort was 
undertaken due to anticipated costs and lack of benefits. 
 
East Tarboro: An elevation 50 feet was the assumed design elevation. One levee segment (9,200 
liner feet) and one floodwall segment (2,200 linear feet) separated by a railroad closure were 
proposed, totally approximately 11,400 feet (Figure 12). The floodwall would be a T wall. The 
levee and floodwall heights could be as high as thirty (30) feet. Three closure structures and two 
pump stations would be needed. Modification to the Main Street Bridge and Railroad Bridge 
where it crosses the Tar River.  
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Figure 12.  Proposed alignment of the levee and floodwall and associated features proposed for 
east Tarboro. 


 
Tarboro-Edgecombe Airport: An elevation 50 feet was the assumed design elevation. One levee 
segment totaling 13,200 linear feet was considered around the Tarboro-Edgecombe Airport. 
Minimal design effort was undertaken due to anticipated costs and lack of benefits. 
 
Greenville Levee System: An elevation 25 to 30 feet approximately represents the 1% annual 
exceedance event. Two different levee segments separated by high ground adjacent to US 264 
were proposed for this exercise (Figure 13). Total linear feet of protection would be 
approximately 27,700 feet. An estimate of maximum levee height could be as great as fifteen 
feet. A levee system in this area would include four closure structures and a pump station for 
interior drainage. Foundation seepage will be a major concern and will likely have to be 
mitigated during construction. 
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Figure 13.  Proposed alignment of the two levee segments for the Greenville Levee System. 


Green Mill Run: An elevation of 25 to 30 feet approximately represents the 1% annual 
exceedance event. One levee segment with a pump station and ponding area were proposed 
(Figure 14). Total linear feet of protection would be approximately 800 feet. An estimate of 
maximum levee height could be as great as fifteen feet. The pump house required could cost 
in the range of $20M to $50M. The pump house design can be optimized and construction 
costs potentially reduced if fourteen constrictions (i.e. bridge crossings/culverts) are modified 
to increase channel capacity. Removal of vegetation within channel, channel armoring, and 
channel straightening are recommended, as well, to increase capacity of Green Mill Run. 
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Figure 14.  Proposed location of the levee segment and pump station on Green Mill Run. 


2.3.2. Measure Screening 
Preliminary costs and benefits were assessed for all floodwall and levee systems. None of the 
floodwall and/or levee systems had positive net economic benefits, with benefit cost ratios 
ranging from 0.04 to 0.6. As a result, they do not represent efficient measures and were screened 
from further consideration. 


2.4. Diversion Channels 


2.4.1. Measure Description 


A series of 13 diversion or auxiliary diversion channels were considered by the study team 
(Figure 15). The level of design detail varied for each channel and was based on risk-informed 
decisions that leveraged information gathered from the design and analysis of other measures. 
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Figure 15.  Location of the 13 diversion channels considered for flood risk reduction. 


Nashville Auxiliary Diversion Channel – Stony Creek: Diversion channel that would reroute 
water upstream Nashville north of Highway 64. The channel would be 6,500 linear feet with a 
30-foot channel bottom width and 2.5:1 side slopes. The channel would include two weir 
structures—one upstream and one downstream. Bottom of the channel would be unlined, with 
18-inch-thick riprap on side slopes. 
 
Logsboro / Hartsboro Auxiliary Diversion Channel: This measure consists of a series of seven 
auxiliary channels that connect meanders, increasing storage capacity and hydraulic 
conductivity.  
 
Tarboro / Princeville Auxiliary Diversion Channel #1: This measure consists of redirecting 
Penders Mill Run and creation of an auxiliary channel on the Tar River that would connect 
meanders, increasing storage capacity and hydraulic conductivity. 
 
Tarboro / Princeville Auxiliary Diversion Channel #2: Creation of an auxiliary channel on the 
Tar River that would connect meanders, increasing storage capacity and hydraulic conductivity. 
 
Tarboro / Princeville Auxiliary Diversion Channel #3: Creation of an auxiliary channel on the 
Tar River that would connect meanders, increasing storage capacity and hydraulic conductivity.  
 
Tarboro / Princeville Auxiliary Diversion Channel #4: Diversion channel #4 is located south of 
Tarboro and Princeville, NC and runs roughly parallel to the Tar Pamlico River, increasing 
storage and hydraulic conductivity. The channel would be approximately 19,500 feet with a 160-
foot channel bottom and 2.5:1 side slopes. The channel would include two weir structures—one 
upstream and one downstream. Bottom of the channel would be unlined, with 18-inch-thick 
riprap on side slopes. 
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Rocky Mount Auxiliary Diversion Channel #1: Creation of an auxiliary channel on the Tar River 
that would connect meanders, increasing storage capacity and hydraulic conductivity.  
 
Rocky Mount Auxiliary Diversion Channel #2: Creation of an auxiliary channel on the Tar River 
that would connect meanders, increasing storage capacity and hydraulic conductivity. 
 
Rocky Mount Auxiliary Diversion Channel #3: Creation of an auxiliary channel that runs 
parallel with the Tar River upstream and within Rocky Mount that would increase storage 
capacity and reduce adjacent flooding. The channel would be 6,500 linear feet with a 45-foot 
channel bottom width and 2.5:1 side slopes. The channel would include two weir structures—
one upstream and one downstream. Channel would unlined. 
 
Rocky Mount Auxiliary Diversion Channel #4: Creation of an auxiliary channel on the Tar River 
that would connect meanders, increasing storage capacity and hydraulic conductivity, and divert 
flows around populated areas downstream of Rocky Mount.  
 
Rocky Mount Auxiliary Diversion Channel #5: Creation of an auxiliary channel on the Tar River 
that would connect meanders, increasing storage capacity and hydraulic conductivity.  
 
Tar River to Cokey Swamp: Divert the Tar River into Cokey Swamp upstream of Rocky Mount.  
 
Roseneath / Palmyra Fishing Creek: Divert Fishing Creek into the Roanoke River. Would 
discharge into a separate drainage—the study of which is outside the scope of this feasibility 
effort and study authority.  
 


2.4.2. Measure Screening 


Nashville Auxiliary Diversion Channel – Stony Creek: Preliminary costs and benefits were 
assessed for the Nashville Auxiliary Diversion Channel – Stony Creek. However, it was 
determined that this measure would not result in positive net economic benefits (preliminary 
benefit cost ratio of 0.2). As a result, it was screened from further consideration. This measure 
would also have significant impacts to environmental resources, including critical habitats for 
threatened and endangered species. 
 
Logsboro / Hartsboro Auxiliary Diversion Channel: A risk-informed decision was made to 
screen the Logsboro / Hartsboro Auxiliary Diversion Channel based on the screening of the 
Rocky Mount Auxiliary Diversion Channel #3 (benefit cost ratio of 0.1), which was deemed to 
have a greater likelihood of being economically justified. Thus, this measure was screened due to 
lack of efficiency. This measure would also have significant impacts to environmental resources, 
including critical habitats for threatened and endangered species. 
 
Tarboro / Princeville Auxiliary Diversion Channel #1: A risk-informed decision was made to 
screen the Tarboro / Princeville Auxiliary Diversion Channel #1 based on the screening of the 
Rocky Mount Auxiliary Diversion Channel #3 (benefit cost ratio of 0.1), which was deemed to 
have a greater likelihood of being economically justified. Thus, this measure was screened due to 
lack of efficiency. This measure would also have significant impacts to environmental resources, 
including critical habitats for threatened and endangered species. 
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Tarboro / Princeville Auxiliary Diversion Channel #2: A risk-informed decision was made to 
screen the Tarboro / Princeville Auxiliary Diversion Channel #2 based on the screening of the 
Rocky Mount Auxiliary Diversion Channel #3 (benefit cost ratio of 0.1), which was deemed to 
have a greater likelihood of being economically justified. Thus, this measure was screened due to 
lack of efficiency. This measure would also have significant impacts to environmental resources, 
including critical habitats for threatened and endangered species. 
 
Tarboro / Princeville Auxiliary Diversion Channel #3: A risk-informed decision was made to 
screen the Tarboro / Princeville Auxiliary Diversion Channel #3 based on the screening of the 
Rocky Mount Auxiliary Diversion Channel #3 (benefit cost ratio of 0.1), which was deemed to 
have a greater likelihood of being economically justified. Thus, this measure was screened due to 
lack of efficiency. This measure would also have significant impacts to environmental resources, 
including critical habitats for threatened and endangered species. 
 
Tarboro / Princeville Auxiliary Diversion Channel #4: A risk-informed decision was made to 
screen the Tarboro / Princeville Auxiliary Diversion Channel #4 based on the screening of the 
Rocky Mount Auxiliary Diversion Channel #3 (benefit cost ratio of 0.1), which was deemed to 
have a greater likelihood of being economically justified. Thus, this measure was screened due to 
lack of efficiency. This measure would also have significant impacts to environmental resources, 
including critical habitats for threatened and endangered species. 
 
Rocky Mount Auxiliary Diversion Channel #1: A risk-informed decision was made to screen the 
Rocky Mount Auxiliary Diversion Channel #1 based on the screening of the Rocky Mount 
Auxiliary Diversion Channel #3, which was deemed to have a greater likelihood of being 
economically justified. Thus, this measure was screened due to lack of efficiency. This measure 
would also have significant impacts to environmental resources, including critical habitats for 
threatened and endangered species. 
 
Rocky Mount Auxiliary Diversion Channel #2: A risk-informed decision was made to screen the 
Rocky Mount Auxiliary Diversion Channel #2 based on the screening of the Rocky Mount 
Auxiliary Diversion Channel #3, which was deemed to have a greater likelihood of being 
economically justified. Thus, this measure was screened due to lack of efficiency. This measure 
would also have significant impacts to environmental resources, including critical habitats for 
threatened and endangered species. 
 
Rocky Mount Auxiliary Diversion Channel #3: Initial hydrologic and economic analysis 
indicated that the benefit cost ratio of the Rocky Mount Auxiliary Diversion Channel #3 is 0.1. 
Therefore, this measure was screened due to lack of efficiency. This auxiliary diversion channel 
was expected to provide the greatest economic benefit based on optimistic benefit estimates and 
rough order of magnitude cost estimate for the diversion channel. Therefore, this measure was 
used to screen other similar measures on the Tar River around Rocky Mount and 
Tarboro/Princeville. This measure would also have significant impacts to environmental 
resources, including critical habitats for threatened and endangered species that would require 
mitigation. 
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Rocky Mount Auxiliary Diversion Channel #4: A risk-informed decision was made to screen the 
Rocky Mount Auxiliary Diversion Channel #4 based on the screening of the Rocky Mount 
Auxiliary Diversion Channel #3 (benefit cost ratio of 0.1), which was deemed to have a greater 
likelihood of being economically justified. Thus, this measure was screened due to lack of 
efficiency. This measure would also have significant impacts to environmental resources, 
including critical habitats for threatened and endangered species. 
 
Rocky Mount Auxiliary Diversion Channel #5: A risk-informed decision was made to screen the 
Rocky Mount Auxiliary Diversion Channel #5 based on the screening of the Rocky Mount 
Auxiliary Diversion Channel #3 (benefit cost ratio of 0.1), which was deemed to have a greater 
likelihood of being economically justified. Thus, this measure was screened due to lack of 
efficiency. This measure would also have significant impacts to environmental resources, 
including critical habitats for threatened and endangered species. 
 
Tar River to Cokey Swamp: Topographic limitations would necessitate a pump station for the 
diversion channel to function, which would be expensive to install and operate. Diversion of 
water into Cokey Swamp would also necessitate significant modification to Cokey Swamp to 
prevent transferred risk. This measure would also have significant impacts to environmental 
resources, including critical habitats for threatened and endangered species that would require 
mitigation. 
 
Roseneath / Palmyra Fishing Creek:  The Roseneath / Palmyra Fishing Creek Diversion Channel 
would discharge into a separate drainage—the study of which is outside the scope of this 
feasibility effort and study authority. As a result, this measure was screened due to lack of 
acceptability with respect to USACE planning policy and guidance. 
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1. Introduction 
1.1 Objective of Study 


The Tar-Pamlico Basin has a history of flooding during severe storm and hurricane events. The 


basin was severely impacted by Hurricanes Fran (1996), Floyd (1999), Matthew (2016), and 


Florence (2018) causing widespread flooding and damage to residential and commercial 


buildings. The communities of the Tar-Pamlico Basin have been very active in pursuing flood 


damage reduction measures to reduce future flooding. Due to recurring damages sustained during 


hurricane events, most recently Hurricane Florence, the State of North Carolina has requested 


USACE to pursue a feasibility study to reduce future flood damages in the basin. The project was 


included in the 2019 Additional Supplemental Appropriations for Disaster Relief. The FCSA was 


signed 8 April 2020. The major study risk is identification of implementable alternatives across 


multiple focal areas, as well as basin-wide alternatives that reduce localized flooding or reduce 


overall flood risk in the basin. 


1.2 Watershed Description 
The Tar-Pamlico River basin is the fourth largest river basin in North Carolina and is one of only 


four river basins whose boundaries are located entirely within the state. The Tar River originates 


in north central North Carolina in Person, Granville and Vance counties and flows southeasterly 


until it reaches tidal waters near Washington and becomes the Pamlico River. The river empties 


into the Pamlico Sound. The Pamlico River is a tidal estuary that flows into the Pamlico Sound. 


Major tributaries of the Tar River include Fishing Creek, Swift Creek, Little Fishing Creek, Conetoe 


Creek, Chicod Creek, the entrance to Pamlico Sound. Based on the 2011 National Land Cover 


Data, the Tar-Pamlico River Basin's estimated developed area is ~7%, agriculture ~29%, wetlands 


~23% grassland/scrub ~12% and forest ~27%. Development and population growth centers 


around Greenville, Rocky Mount, Washington, Tarboro and in rural areas within commuting 


distance to Raleigh, NC.  


1.3 Study Area 
The study area is comprised of river reaches along the mainstem of Tar River and its major 


tributaries, beginning just downstream of Greenville, NC. The study originally included the region 


of the Tar River near Washington, as well as portions of the Pamlico River primarily affected by 


coastal flooding.  However, regions affected by coastal flooding were removed from consideration 


(see Section 1.3 of the integrated feasibility report and environmental assessment). 
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3. Flood Frequency Analysis 
3.1 Stream Gage Data 


The Tar-Pamlico Basin has 13 stream gage sites, of which 8 are located along the Tar River 


mainstem. The two critical pieces of data needed from these locations are the gage height and 


discharge observations and/or discharge estimates based on river rating curve approximations. 


Water-year summary reports for each USGS gage were acquired to identify large magnitude 


floods that are outside of the systematic record used to estimate flow frequency curves. Research 


was completed by reviewing USGS historical flood reports and basin wide summaries to find any 


missing events from the USGS gage data to ensure the highest level of accuracy possible when 


performing the Bulletin 17C Analysis. Listed below in Table 1 are the USGS gages that are within 


the Tar-Pamlico Basin.  


Table 1: Summary of Available USGS gages located in the Tar Pamlico Basin 


Location USGS NO. 
USGS 
Drainage 
Area 


Annual Maximum Flow Data: From/To Record Total 


<text> <#> <sq. miles> YYYY-MM-DD YYYY-MM-DD <count> 
TAR RIVER NEAR TAR RIVER, NC 2081500 167.0  1940-05-25 2020-02-07 81 


TAR R AT US 401 AT 
LOUISBURG, NC 2081747 427.0  1934-12 2020-06-18 60 


TAR RIVER AT NC-581 NEAR 
SPRING HOPE, NC 2081942 670.7  2012-09-20 2020-06-20 9 


TAR RIVER NEAR NASHVILLE, 
NC 2082000 701.0  1929 1971 43 


TAR R BL TAR R RESERVOIR NR 
ROCKY MOUNT, NC 2082506 777.0  1973-02-06 2010-10-01 39 


TAR RIVER AT NC 97 AT ROCKY 
MOUNT, NC 2082585 925.0  1977-03-09 2020-06-18 44 


SWIFT CREEK AT 
HILLIARDSTON, NC 2082770 166.0  1924 2020-06-18 58 


LITTLE FISHING CREEK NEAR 
WHITE OAK, NC 2082950 177.0  1960-07-31 2020-02-08 61 


FISHING CREEK NEAR ENFIELD, 
NC 2083000 526.0  1910 2020-06-20 107 


TAR RIVER AT TARBORO, NC 2083500 2,183.0  1897-03-19 2020-06-22 119 


CONETOE CREEK NEAR BETHEL, 
NC 2083800 78.1  1955 2001-06-19 46 


TAR RIVER AT GREENVILLE, NC 2084000 2,660.0  1887-11-07 2016-02-09 91 


CHICOD CR AT SR1760 NEAR 
SIMPSON, NC 2084160 45.0  1976-01-28 2020-02-07 41 


PAMLICO RIVER AT 
WASHINGTON, NC 2084472 3,200.0  1999-10-21 2019-09-06 17 
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TAR RIVER BELOW DAM NEAR 
LANGLEY CROSSROADS, NC 208250410 775.0  2012-04-10 2020-06-18 9 


Footnote 1* The Tar River Below Dam Gage was not used due to its limited record length and 
unsatisfactory uncertainty tolerance 


3. Climate Assessment 
3.1 Climate Assessment Report  
This Tier 1 ECB 2018-14 assessment of climate change impacts is required by U.S. Army Corps 


of Engineers (USACE, “the Corps”) Engineering and Construction Bulletin (ECB) 2018-14, 


“Guidance for Incorporating Climate Change Impacts to Inland Hydrology in Civil Works Studies, 


Designs, and Projects.” This assessment documents the qualitative effects of climate change on 


the hydrology in the region as well as its impacts to the Tentatively Selected Plan (TSP). The ECB 


2018-14 analysis is targeted at identifying potential impacts and risks to the Tar-Pamlico Basin 


Feasibility Analysis Study due to climate change. Appendix A contains the Comprehensive 


Climate Impact Analysis. 


USACE projects, programs, missions, and operations have generally proven to be robust enough 


to accommodate the range of climatic change over their operating life cycle duration. However, 


recent scientific evidence shows that in some places and for some impacts relevant to USACE 


operations, climate change is shifting the baseline naturally occurring and therefore our 


predictions for impact to the Project Tentatively Selected Plan (TSP). This is relevant to USACE 


because the assumptions of stationary climate conditions and a fixed range of natural variability, 


as captured in the historic hydrologic record may no longer apply.  


3.1.1 Observed Trends in Current Climate and Climate Change 
 


3.1.1.1 Literature Review Summary 


The consensus in the recent literature points toward mild increases in annual temperature in the 


South Atlantic-Gulf Region over the past century, particularly over the past 40 years. While much 


of the area is located within the so-called “warming hole” identified by various researchers 


(including Carter et al., 2014), recent studies have demonstrated significant warming for other 


parts of the area (particularly northern portions) since the 1970s. Annual precipitation totals have 


become more variable in recent years compared to earlier in the 20th century. Evidence has also 


been presented, but with limited consensus, of mildly increasing trends in the magnitude of annual 


and seasonal precipitation for parts of the study area. These results are seemingly contradicted by 


several studies that have shown decreasing trends in streamflow throughout the area, particularly 
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since the 1970s. This paradox is discussed by Small et al. (2006), who attribute it largely to 


seasonal differences in the timing of the changes in precipitation vs. streamflow. The study 


authors evaluated watersheds that experienced minimal water withdrawals and/or transfers. 


Results presented here also suggest that increasing temperatures may also play a role in 


decreasing streamflows, despite the lack of corresponding precipitation decline. 


3.1.1.2 Climate Hydrology Assessment Tool 


The Climate Hydrology Assessment Tool (CHAT) developed by USACE and was utilized to 


examine trends in observed annual peak streamflow for the various gage locations. The CHAT 


tool is used to fit a linear regression to the peak streamflow data in addition to providing a p-value 


indicating the statistical significance of a given trend. 


A summary of the regression trends and their statistical significance is shown in the results tab 


below. Individual graphical output for all gages and period of record data analyzed is shown in the 


Climate Assessment Report Appendix. Every gage that was analyzed via CHAT did not have a 


statistically significant linear trend. A few of the gages were not within the CHAT and the Tar River 


at Greenville, NC gage did not have the 30-year period of record needed to perform the analysis, 


so it was not analyzed either. There were no statistically significant trends detected in either gage 


that would indicate significant changes in observed streamflow due to climate change, long-term 


natural climate trends, or land use/land cover changes. A summary of the resulting trends are 


shown in Table 2. 
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3.1.1.3 Climate Hydrology Assessment Tool Results 


 


Table 2: Summary of Observed Streamflow Trends in Annual Peak Streamflow using CHAT 
Gage Number Gage Name and 


Location 
POR for 
CHAT 


POR for NSD POR Note Regression 
Slope 


P-Value Trend 
Direction 


Significance 


02081500 Tar River near Tar 
River, NC 


1940-2014 1940-2014 Complete 8.477 0.645 Upward Insignificant 


02081747 Tar R at US 401 at 
Louisburg, NC 


1964-2014 1964-2014 Complete 42.442 0.314 Upward Insignificant 


02082000 Tar River near 
Nashville, NC 


N/A N/A Not in CHAT or 
NSD 


N/A N/A N/A N/A 


02082506 Tar River below Tar 
R Reservoir near 
Rocky Mount, NC 


N/A N/A Not in CHAT or 
NSD 


N/A N/A N/A N/A 


02082585 Tar River at NC 97 
at Rocky Mount, NC 


1977-2014 1977-2014 Complete -5.974 0.939 Downward Insignificant 


02082770 Swift Creek at 
Hilliardston, NC 


1964-2014 1964-2014 Complete 25.847 0.409 Upward Insignificant 


02082950 Little Fishing Creek 
near White Oak, NC 


1960-2014 1960-2014 Complete 9.582 0.807 Upward Insignificant 


02083000 Fishing Creek near 
Enfield, NC 


1915-2014 1915-2014 Complete -8.263 0.556 Downward Insignificant 


02083500 Tar River at Tarboro, 
NC 


1895-2014 1906-2014 Complete -15.017 0.564 Downward Insignificant 


02083800 Conetoe Creek near 
Bethel, NC 


N/A N/A Not in CHAT or 
NSD 


N/A N/A N/A N/A 


02084000 Tar River at 
Greenville, NC 


1997-2014 1997-2014 Length not 
sufficient 


N/A N/A N/A N/A 


02084160 Chicod Creek at 
SR1760 near 
Simpson, NC 


1976-2014 1976-2014 Complete, minus 
gap (1988-91) 


39.246 0.07 Upward Insignificant 


02084472 Pamlico River at 
Washington, NC 


N/A N/A Not in CHAT or 
NSD 


N/A N/A N/A N/A 
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3.1.1.4 Nonstationarity Detection Tool 


The USACE Nonstationarity Detection (NSD) Tool was used to assess whether the assumption of 


stationarity, which is the assumption that the statistical characteristics of a time-series dataset are 


constant over the period of record, is valid for a given hydrologic time-series dataset. 


Nonstationarity are detected using 12 different statistical tests which examine how the statistical 


characteristics of the dataset change with time (Engineering Technical Letter (ETL) 1100-2-3, 


Guidance for Detection of Nonstationarities in Annual Maximum Discharges; Nonstationarity 


Detection Tool User Manual, version 1.2). 


A Nonstationarity can be considered “strong” when it exhibits consensus among multiple 


Nonstationarity detection methods, robustness in detection of changes in statistical properties, 


and a relatively large change in the magnitude of a dataset’s statistical properties. Many of the 


statistical tests used to detect Nonstationarities rely on statistical change points, these are points 


within the time series data where there is a break in the statistical properties of the data, such that 


data before and after the change point cannot be described by the same statistical characteristics. 


Similar to Nonstationarities, change points must also exhibit consensus, robustness, and 


significant magnitude of change. 


Only one stream gage produced a Nonstationarity and it is the 020817747 Tar R at US 401 at 


Louisburg, NC gage. The NSD calculated that a consensus of distribution occurred in 1971 by the 


CVM and KS methods, but the calculations presented no robustness. All other gages either did 


not have enough data to perform an analysis or the data that was found on USGS was not recent 


enough to be feasible for the analysis. The results table can be found in section 2.1.1.5 below and 


the individual results for each gage can be found in the Climate Assessment Report Appendix.  
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3.1.1.5 Nonstationarity Detection Tool Results 


Table 3: Summary of Observed Streamflow Trends in Annual Peak Streamflow using NSD 
Gage 


Number 
Gage Name and 


Location 
POR for 
CHAT 


POR for NSD POR Note Cons
ensu


s 


Robustness Conclusion 


02081500 Tar River near Tar River, 
NC 


1940-2014 1940-2014 Complete No No None 


02081747 Tar R at US 401 at 
Louisburg, NC 


1964-2014 1964-2014 Complete Yes No CVM & KS 
in 1971 


02082000 Tar River near Nashville, 
NC 


N/A N/A Not in CHAT or 
NSD (ended in 


1970) 


N/A N/A N/A 


02082506 Tar River below Tar R 
Reservoir near Rocky 


Mount, NC 


N/A N/A Not in CHAT or 
NSD (ended in 


2010) 


N/A N/A N/A 


02082585 Tar River at NC 97 at 
Rocky Mount, NC 


1977-2014 1977-2014 Complete No No None 


02082770 Swift Creek at Hilliardston, 
NC 


1964-2014 1964-2014 Complete No No None 


02082950 Little Fishing Creek near 
White Oak, NC 


1960-2014 1960-2014 Complete No No None 


02083000 Fishing Creek near 
Enfield, NC 


1915-2014 1915-2014 Complete No No None 


02083500 Tar River at Tarboro, NC 1895-2014 1906-2014 Complete No No None 


02083800 Conetoe Creek near 
Bethel, NC 


N/A N/A Not in CHAT or 
NSD (ended in 


2001) 


N/A N/A N/A 


02084000 Tar River at Greenville, 
NC 


1997-2014 1997-2014 Length not 
sufficient 


N/A N/A N/A 


02084160 Chicod Creek at SR1760 
near Simpson, NC 


1976-2014 1976-2014 Complete, 
minus gap 
(1988-91) 


No No None 


02084472 Pamlico River at 
Washington, NC 


N/A N/A Not in CHAT or 
NSD (length 
not sufficient) 


N/A N/A N/A 







14 


3.1.2 Projected Trends in Current Climate and Climate Change 
 


3.1.2.1 Literature Review Summary 


There is strong consensus in the literature that air temperatures will increase in the study area, and 


throughout the country, over the next century. The studies reviewed here generally agree on an 


increase in mean annual air temperature of approximately 2 to 4 ºC by the latter half of the 21st 


century for the South Atlantic-Gulf Region. The largest increases are projected for the summer 


months. Reasonable consensus is also seen in the literature with respect to projected increases in 


extreme temperature events, including more frequent, longer, and more intense summer heat waves 


in the long-term future compared to the recent past. Projections of precipitation in the study area are 


less certain than those associated with air temperature. Results of the studies reviewed here are 


roughly evenly split with respect to projected increases vs. decreases in future annual precipitation. 


This is not unexpected as, according to the recently released NCA (Carter et al., 2014); the southeast 


region of the country (inclusive of the South Atlantic-Gulf Region) appears to be located in a 


“transition zone” between the projected wetter conditions to the north and dryer conditions to the 


west. There is, however, moderate consensus among the reviewed studies that future storm events in 


the region will be more intense and more frequent compared to the recent past. Similarly, clear 


consensus is lacking in the hydrologic projection literature. Projections generated by coupling GCMs 


with macro-scale hydrologic models in some cases indicate a reduction in future streamflows but in 


other cases indicate a potential increase in streamflows in the study region. Of the limited number of 


studies reviewed here, results are approximately evenly split between the two. 


3.1.2.2 Climate Hydrology Assessment Tool 


The USACE Climate Hydrology Assessment Tool (CHAT) was used to assess projected, future 


trends within the Neuse-Pamlico watershed, HUC-0302. The tool displays the range of projected 


annual maximum monthly streamflows from 1950 - 2099, with the projections from 1950 – 1999 


representing hindcast projections and 2000 – 2099 representing forecasted projections. 


Upon examination of the range of model results, there is a clear increasing trend in the higher 


projections, whereas the lower projections appear to be relatively stable and unchanging through 


time. The spread of the model results also increases with time, which is to be expected as uncertainty 


in future projection increases as time moves away from the model initiation point. Sources of variation 


and the significant uncertainty associated with these models include the boundary conditions applied 


to the GCMs, as well as variation between GCMs and selection of RCPs applied. Each GCM and 


RCP independently incorporate significant assumptions regarding future conditions, thus introducing 
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more uncertainty into the climate changed projected hydrology. Climate model downscaling and a 


limited temporal resolution further contribute to the uncertainty associated with CHAT results. There is 


also uncertainty associated with the hydrologic models. The large spread of results highlights current 


climatic and hydrologic modeling limitations and associated uncertainty. The results for this tool are 


shown in Appendix A. 


3.1.2.3 Vulnerability Assessment 


The USACE Watershed Climate Vulnerability Assessment Tool (VA Tool) facilitates a screening level, 


comparative assessment of how vulnerable a given HUC-4 watershed is to the impacts of climate 


change relative to the other 202 HUC-4 watersheds within the continental United States (CONUS). 


The tool can be used to assess the vulnerability of a specific USACE business line such as “Flood 


Risk Reduction” or “Navigation” to projected climate change impacts. Assessments using this tool 


help to identify and characterize specific climate threats and particular sensitivities or vulnerabilities, 


at least in a relative sense, across regions and business lines. The tool uses the Weighted Ordered 


Weighted Average (WOWA) method to represent a composite index of how vulnerable a given HUC-


4 watershed (Vulnerability Score) is to climate change specific to a given business line. The HUC-4 


watersheds with the top 20% of WOWA scores are flagged as being vulnerable. 


Flood risk reduction is the most relevant business line for the Tar Pamlico River Basin Feasibility 


Study and is the primary business line analyzed with the USACE Climate Vulnerability Assessment 


Tool. Other business lines included in the VA Tool are ecosystem restoration, emergency 


management, hydropower, navigation, recreation, regulatory, and water supply. While the flood risk 


reduction is the main business line discussed in detail, all other business lines were analyzed as well. 


For the Flood Risk Management business line, the HUC 0302 Neuse-Pamlico Basin is not within the 


top 20% of vulnerable watersheds within the CONUS for any of the four scenarios, which is not to say 


that vulnerability to future climate change does not exist within the basin. Table 4 displays the overall 


vulnerability scores for the business line relevant to this study under both wet and dry scenarios and 


under both time epochs. The rest of the result figures and data can be found in Appendix A. 


Table 4: Overall Vulnerability Score for Epochs and Selected Scenarios 
Business Line Flood Risk 


Reduction 
Epoch 2050 2085 


Dry 45.13 47.59 
Wet 48.16 51.99 
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3.1.2.4 Sea Level Change Assessment 


Using the USACE Sea-Level Change Curve Calculator (Version 2019.21) historical rates and future 


rates are calculated for the Beaufort, NC Gage 8656483. According to ER 1100-2-8162 these rates 


are then used by the calculator to produce three curves which are the USACE Low Curve, USACE 


Intermediate Curve, and the USACE High Curve. The USACE Low Curve is calculated using the 


historic rate of sea-level change for each given location. The USACE Intermediate Curve is computed 


from the modified National Research Council (NRC) Curve I considering both the most recent 


Intergovernmental Panel on Climate Change (IPCC) projections and modified NRC projections with 


the local rate of vertical movement added. The USACE High Curve is computed from the modified 


NRC Curve III considering both the most recent IPCC projections and modified NRC projections with 


the local rate of vertical land movement added. The results for Beaufort, NC gage can be found in 


Figure 1. The results of the calculator for the year 2024 (start year) & 2100 (end year) are as follows: 


Low Curve is 0.91ft, Intermediate Curve is 1.95ft, and High Curve is 5.24ft with base level year 


established at 2024. A table of the curves can be found in Appendix A. The PDT removed areas from 


analysis below Greenville that were primarily impacted by tidal process.  The PDT included Greenville 


because the risk is riverine. The RSLR estimates were applied to the downstream boundary condition 


to reflect relative sea level change impacts. A new section is being added to the H&H appendix to 


summarize the coincident frequency analysis (riverine + coastal storm surge) that supported this 


decision to remove areas that were inundated by coastal flooding.  The decision to exclude coastal-


influenced areas from the study was informed by the study authority, which only authorized the 


examination of riverine flooding, and coordinated with the vertical team. See the  
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Figure 1: Estimated Relative Sea Level Change Projection Curves Beaufort, NC Gage 8656483 


 


 
Figure 2: Water surface elevations analyzed for sensitivity due to relative sea level change impact Alt 
264 Bypass Bridge (on red line in profile); sensitivity results. 


3.1.3 Current Climate and Climate Change Conclusion 
Based on the results of this analysis there is no significant trends that have been observed over time 


for the Tentatively Selected Plan (TSP), a summary of all risks as related to Sea Level Rise and 


Climate Change have been quantified in Table 5: Climatic Residual Risks Related to the Project. 


There will be a slight increase in temperature in the future with some uncertainty regarding 


precipitation and hydrology. The Climate Hydrology Assessment Tool for projected trends indicates 


Estimated Relative Sea Level Change Projections - Gauge: 8656483, Beaufort, NC 
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that the trend is considered statistically significant, however the Tentatively Selected Plan (TSP) will 


not be impacted by increased temperature due to the measures having non-structural elements only. 


The Vulnerability Assessment Tool was analyzed for the project area and the results stated that the 


project was not vulnerable compared to all other HUCs nationally. This does not mean that there are 


zero vulnerabilities regarding climate change. The tool recognizes that the change in flood runoff, 


combined with the acres of urban area within the 500-year floodplain, are the driving flood risk 


reduction vulnerability. Based on the USACE Sea-Level Change Curve Calculator for the Beaufort, 


NC Gage the Tar-Pamlico River Basin will be affected by sea-level rise over the next century. The 


results of the calculator for the year 2100 are as follows: Low Curve is 0.91ft, Intermediate Curve is 


1.95ft, and High Curve is 5.24ft. These results can be found in Appendix A. The results and findings 


the climate impact change analysis should be used to inform the downstream hydraulic model 


boundary conditions as well as gain an understanding behind the degree of climatic changes that 


could influence the effectiveness of measures and flood risk in future years. Due to the conclusions 


and trends observed no additional consideration has been provided to future increases in 


precipitation depths, precipitation intensities, and stream gage flow observations. 


Table 5: Climatic Residual Risks Related to the Project 


 


Project Feature Trigger Hazard Harm
Qualitative 


Likelihood Rating
Justification for Rating


Alternative 3A: Maximum Net 
Economic Benefits/NED Plan


Storm event 
magnitude that 
initiates flood 
damages


Future knowledge of large 
floods could increase the 
frequency of flow


Future flood risk may be 
characterized by floods that 
have not occurred yet, floods 
will continue to occur 
however protected from 
damages


Unlikely The industry best practices in statistical hydrology were used to 
compute confidence bounds and uncertainty was provided to the 
Flood Damage Analysis through standard deviation of error


Alternative 3B: Comprehensive 
Benefits Plan


Storm event 
magnitude that 
initiates flood 
damages


Future knowledge of large 
floods could change the flow 
frequencies experienced


Future flood risk may be 
characterized by floods that 
have not occurred yet, floods 
will continue to occur 
however protected from 
damages


Unlikely Trends noted during the climate impact analysis does not conclude 
that increasing precipitation or stream flow records indicate a rise in 
flood magnitudes, nor is larger floods i.e. Hurricane Matthew 
expected to be more frequent


Dry Flood Proofing Relative sea level 
rise increases to the 
extent that impact 
the riverine water 
surface profiles


Higher downstream stages in 
Pamlico Sound would 
increase the impact of 
backwater up the Tar River 
Mainstem


Dry flood proofing would not 
be sufficent to deliver flood 
damage reduction


Unlikely The recommended plan includes dry floodproofing to the 1% AEP 
plus 2 feet, or a max height of 4 feet whichever was greater. Results 
of a sensitivity analysis indicate that relative sea level change, the 
high RSLC curve expects 2.2 feet and 1.3 feet which corresponds to 
2100 and 2075 respectively. The additional 2 feet provides resiliency 
for the future project under both loading conditions. However, the 4-
foot maximum height would result in higher residual risk at higher 
rates of RSLC, if water surface elevations exceed 4 feet. This 
uncertainty impacts only two reaches in the recommended plan. 
Under the intermediate RSLC scenario, no  reaches within the study 
area  upstream from US264 bypass bridge are effected by sea level 
rise for 50 year planning horizon.


Install dwelling vents Relative sea level 
rise increases to the 
extent that impact 
the riverine water 
surface profiles


Higher downstream stages in 
Pamlico Sound would 
increase the impact of 
backwater up the Tar River 
Mainstem


Dry flood proofing would not 
be sufficent to deliver flood 
damage reduction


Unlikely The recommended plan includes elevating to the 1% AEP plus 2 feet. 
Results of a sensitivity analysis indicate that relative sea level 
change, the high RSLC curve expects 2.2 feet and 1.3 feet which 
corresponds to 2100 and 2075 respectively. The additional 2 feet 
provides resiliency for the future project under both loading 
conditions. This uncertainty impacts only two reaches in the 
recommended plan. Under the intermediate RSLC scenario, no  
reaches within the study area  upstream from US264 bypass bridge 
are effected by sea level rise for 50 year planning horizon.


Residual Risks
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3.2 Bulletin 17C Analysis 
The Bulletin 17C Analysis was performed using the Hydrologic Engineering Center’s Statistical 


Software Package (HEC-SSP) Version 2.1.1. This analysis is used to develop the flood frequency 


curves for each gage within the basin as well as defining confidence bounds based on expected 


moments. The first step in this analysis is to import the annual maxima series data as well as collect 


historical information regarding the magnitude or evidence of historic storms and evaluate the 


appropriateness of applying Bulletin 17C Frequency Analysis. Nearly all gages in the basin satisfy the 


15-year minimum record length to complete this analysis other gages are available within the 


watershed boundary, however they either collect coastally influenced stage conditions, collect water 


quality chemistry, or have less than 15 years of annual maxima data. The Tar River below dam near 


Langley Crossroads, NC was not used due to its unsatisfactory record length, however this record 


would not provide reliable estimates at remote frequencies due to the nature of extrapolating flow 


frequency from a limited Period of Record < 15 years. Stream records located downstream from the 


Tar River Reservoir are impacted by regulation, however due to the minimal regulated versus 


unregulated flow comparison. The Tar River Reservoir operates reservoir based on 


INFLOW=OUTFLOW and flood control purposes are not authorized project benefits.  


Along with the gage data there were error codes imported for each gage to inform confidence by 


things like debris, regulation, or gage inaccuracy. Before beginning the analysis on each gage 


historical events, regional events, and any other events outside of the period of record were 


researched to ensure the highest level of accuracy. When setting up the analysis the general inputs 


were as shown in Figure 3. All general inputs and options inputs were the same for every gage, 


including but not limited to user defined frequency ordinates and confidence bounds for the 5%, 25%, 


50%, and 95% estimates. 
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Figure 3: Bulletin 17C Analysis General Input Settings 


 


The options chosen are shown in Figure 4 as well as user defined annual exceedance probabilities 


required for feasibility study.  


1 Ga Bullet in 17 Editor - Tar River @Greenville I fa-ii- i.:.' 


Name· I Tar River@ Greenville 


Description: I DI 
Flow Data Set Tar Parm Ii co Annual Peak Data-GREENVILLE, NC-FLOW-ANNUAL PEAK V 


DSS File Name: D:\Tar Pamlico Basin Study\Tar_Pam_Study\Tar_Parm_Study.dss _Dj 
Report File D:\T ar Pam I ico Basin Study\T ar _Pam_ Stu dy'Bu 11 etin 17Re s u lts\T ar _River_ Greenvil I e\T ar _River_ Gree nvil I e _rpt 0 
General Options EMA Data Tabular Results 


Method for Computing Statistics and Confidence Limits Low Outlier Test Confidence Limits 


@ 17CEMA @ Multiple Grubbs-Beck @ Defaults (0.05, 0.95) 


0 17B Methods Single Grubbs-Beck Q User Entered Values 


Generalized Skew Plotting Position Upper limit: 


@ Use Station Skew Weibull (A and B = 0) Lower limit" 


0 Use Weighted Skew 
Median (A and B = 0.3) 


Hazen {A and B = 0.5) Time Window Modification 


0 Use Regional Skew 
HirschJStedinger 


' 
DSS Range is 07NOV1887 03MAR2019 


Regional Skew 
Other (Specify A. B) l I Start Date 


Reg. Skew MSE 
Plotting position computed using formula l End Date 


(m-A)/(n+1 -A-B) 
Expected Probablity Curve Where: 


Compute Expected Prob. Curve 
m=Rank, 1=Largest 
N=Number ofYears 


Do Not Compute Expected Prob. Curve A,B=Con slants 


A l 
B: l 
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Figure 4: Bulletin 17C Analysis Options Inputs 


 


The next step in the analysis uses a combination of systematic, historic, and perception thresholds to 


inform the Expected Moments Algorithm (EMA). This data is then completed using perception 


thresholds with incomplete or missing records as well as for the accuracy of each value as estimated 


using data collection accuracy and measurement error estimation. An example of the final EMA data 


tab before computing is shown below in Figure 5 for the Greenville, NC gage. The EMA data tab for 


each gage is attached in Appendix A.  


llJ Bulletin 17 Editor - Tar River@ Greenville 


Name 


Description: 


~ River @Greenville 


Flow Data Set: Tar Parmlico Annual Peak Data-GREENVlLLE, NC-FLOW-A/\INUAL PEAK 


DSS File Name D:\Tar Pamlico Basin Study\Tar_Pam_Study\Tar_Parm_Study.dss 


Report Fite D:\T ar Pam I ico Ba sin Study\T ar _Pam_ Study\Bul leti n 17Re su lts\T a r _River_ Gre envill e\T ar _River_ Gre envil I e .rl)I 


General Options EMA Data Tabular Results 


Low Outlier Threshold 


0 Override Low Outlier Threshold 


Value 


Historic Period Data 


Use Historic Data 


Historic Period 


Start Year: 


End Year: 


Override High Outlier Threshold: 


Water Year 


Historic Events 


Peak 


User Specified Frequency Ordinates 


~ Use Values from Table Below 


Frequency in Percent 


_J 


~ 


0.1 
0.2 
0.5 
1.0 
2.0 
5.0 


10.0 
200 
500 
80.0 
90.0 
95.0 
99.0 


, l 
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Figure 5: Bulletin 17C Analysis EMA Data 


 


Gages that had missing or incomplete data were provided perception thresholds estimated using the 


evidence of historic floods. As shown in Figure 5 above, the green, red, and grey blocks in the right 


schematic plot are instances of filling the gaps through the perception that the shaded regions were 


the largest flood possible or would have been discovered through documentation research. 


Perception thresholds were used to add these blocks represented in the graph by defining a start 


year, end year and discharge magnitude.  


Once the perception thresholds were complete the USGS code peak flow errors were used to 


determine the accuracy of each historic flood peak. The points that were assigned a code for a lower 


level of accuracy were given a +/- 30% range above and below the point to assume it was potentially 


skewed by things like debris. This was input into the chart by assigning that given point a new low 


value and high value in the flow ranges list. The low value was 70% of the given value and the high 


value was 130% of the given value. The original given value was then moved to the peak location in 


the flow ranges list. The result of this action is what created the vertical black lines in the chart in 


Figure 6.  


The output plot for each gage was generated and with an example flow frequency plot and the tabular 


results are shown in Figure 6 and Table 6 for the Greenville, NC gage.  


Gel Bullet in 17 Editor - Tar River @ Greenville ~~ 
Name· (§.iver @ Greenville ---=i 
Description C- ~ I 
Flow Data Set Tar Parmlico Annual Peak Data-GREENVILLE, NC-FLOW-ANNUAL PEAK V 


DSS File Name: D\Tar Pamlico Basin Stucft\Tar_Pam_Slucft\Tar_Parm_Study.dss I 
Report File: O:\Tar Pamlico Basin Slucft\Tar_Pam_Stu~ulletin17Results\Tar_River_ Greenvil!e\Tar_River_ Greenvil!e.rpt I 
General Options EMA Data Tabular Results 


First Row in Table Defines the Absolute Time Window for EMA Analysis (start and end dates) oo= 


Perception Thresholds 


Start Year I End Year I Low Threshold I High Threshold I Comments 0 


1 2011 o.o OIIT- ~= +-


;:~~L ::~;L ::;:~L inf_L_ -
inf 


1941 1996 730000 inf 
oo= 2010 2010 12800.0 .. 


I I I I 


oo= -- 0 


Apply Thresholds ~= 


Flow Ranges 
0 


Year Peak Low Value High Value Data Type 


1905 0.0 46500.0 Censored V r, ~= 
1906 0 0 46500.0 Censored V 0 
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Figure 6: Bulletin 17C Analysis Resultant Flow Frequency Plot 


 


Table 6: Bulletin 17C Analysis Flow Frequency Tabular Results 


 


This procedure was completed for every gage in the basin with sufficient record length. All EMA data 


charts, flow frequency tabular results are presented in Tables 6 through 17.
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Table 7: Tar River at Greenville, NC USGS NO. 02084000 


 


Footnote 2: All discharges shown in this table are in cubic feet per second 
Table 8: Tar River near Tar River, NC USGS NO. 02081500 


 


Footnote 3: All discharges shown in this table are in cubic feet per second 
 


Greenville
Return Period Percent Chance Exceedance Computed 5% 25% 75% 95% Statistic Value


1000 0.1 115109 399179 159031 92246 73462 Mean 4.168
500 0.2 96237 258075 126436 79188 64287 Standard Deviation 0.228
250 0.4 79976 170751 100207 67474 55719 Station Skew 0.576
200 0.5 75238 150263 92913 63967 53090 Regional Skew  
100 1.0 61901 102937 73305 53826 45314 Weighted Skew  


50 2.0 50426 72831 57631 44732 38127 Adopted Skew 0.576
20 5.0 37666 48528 41655 34109 29503
10 10.0 29523 36576 32237 26974 23486


5 20.0 22409 27311 24343 20525 17824 Histric Events 0
2 50.0 13997 16904 15137 12908 11399 High Outliers  


1.25 80.0 9388 11299 10092 8729 7774 Low Outliers and Zero Flows 0
1.111111111 90.0 7826 9256 8417 7193 6128 Missing Flows 91
1.052631579 95 6823 8276 7440 6159 5085 Systematic Events 23


1.01010101 99 5439 7638 6286 4643 3560 Historic Period 114


Statistic Summary


Period of Record Event Details


Confidence Limits


Tar River
Return Period Percent Chance Exceedance Computed 5% 25% 75% 95% Statistic Value


1000 0.1 25183 42344 30063 21809 18479 Mean 3.71
500 0.2 22984 36252 26857 20246 17482 Standard Deviation 0.257
250 0.4 20800 30841 23804 18628 16386 Station Skew -0.286
200 0.5 20099 29230 22852 18095 16010 Regional Skew  
100 1.0 17931 24591 19988 16397 14759 Weighted Skew  


50 2.0 15770 20449 17257 14628 13367 Adopted Skew -0.286
20 5.0 12914 15632 13830 12164 11273
10 10.0 10733 12447 11353 10189 9492


5 20.0 8499 9616 8928 8099 7561 Histric Events 0
2 50.0 5279 5943 5540 5029 4684 High Outliers  


1.25 80.0 3151 3584 3329 2967 2685 Low Outliers and Zero Flows 2
1.111111111 90.0 2367 2746 2531 2184 1874 Missing Flows 0
1.052631579 95 1853 2214 2014 1666 1332 Systematic Events 80


1.01010101 99 1146 1501 1306 959 638 Historic Period 80


Confidence Limits Statistic Summary


Period of Record Event Details
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Table 9: Tar River at US 401 at Louisburg, NC USGS NO. 02081747 


 


Footnote 4 All discharges shown in this table are in cubic feet per second 
Table 10: Tar River below Tar River Reservoir near Rocky Mount, NC USGS NO. 02082585 


 


Footnote 5 All discharges shown in this table are in cubic feet per second 
 


Louisburg
Return Period Percent Chance Exceedance Computed 5% 25% 75% 95% Statistic Value


1000 0.1 36234 81036 46322 30199 24878 Mean 3.795
500 0.2 31921 64536 39640 27149 22817 Standard Deviation 0.237
250 0.4 27912 51133 33691 24212 20745 Station Skew 0.094
200 0.5 26682 47379 31919 23289 20075 Regional Skew  
100 1.0 23040 37212 26823 20491 17982 Weighted Skew  


50 2.0 19652 28978 22292 17787 15867 Adopted Skew 0.094
20 5.0 15518 20483 17062 14337 13022
10 10.0 12611 15522 13596 11799 10826


5 20.0 9840 11536 10461 9289 8580 Histric Events 0
2 50.0 6179 7044 6516 5860 5423 High Outliers  


1.25 80.0 3928 4484 4150 3707 3387 Low Outliers and Zero Flows 0
1.111111111 90.0 3114 3594 3313 2907 2582 Missing Flows 0
1.052631579 95 2577 3029 2770 2367 2018 Systematic Events 56


1.01010101 99 1818 2285 2022 1592 1220 Historic Period 56


Confidence Limits Statistic Summary


Period of Record Event Details


Rocky Mount BL RES
Return Period Percent Chance Exceedance Computed 5% 25% 75% 95% Statistic Value


1000 0.1 31354 66697 39769 26173 21515 Mean 3.838
500 0.2 28410 55308 35066 24197 20312 Standard Deviation 0.223
250 0.4 25555 45647 30715 22196 19014 Station Skew -0.096
200 0.5 24654 42857 29384 21545 18574 Regional Skew  
100 1.0 21907 35058 25456 19502 17130 Weighted Skew  


50 2.0 19233 28403 21814 17417 15551 Adopted Skew -0.096
20 5.0 15787 21056 17390 14574 13223
10 10.0 13216 16448 14292 12335 11270


5 20.0 10627 12598 11345 9989 9158 Histric Events 0
2 50.0 6942 8047 7369 6539 5985 High Outliers  


1.25 80.0 4482 5227 4782 4181 3730 Low Outliers and Zero Flows 0
1.111111111 90.0 3550 4205 3823 3258 2783 Missing Flows 0
1.052631579 95 2921 3540 3188 2622 2104 Systematic Events 39


1.01010101 99 2014 2628 2288 1695 1136 Historic Period 39


Confidence Limits Statistic Summary


Period of Record Event Details
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Table 11: Tar River at NC 97 at Rocky Mount, NC USGS NO. 02082585 


 


Footnote 6 All discharges shown in this table are in cubic feet per second 
Table 12: Swift Creek at Hilliardston, NC USGS NO. 02082770 


 


Footnote 7 All discharges shown in this table are in cubic feet per second 
 


Rocky Mount
Return Period Percent Chance Exceedance Computed 5% 25% 75% 95% Statistic Value


1000 0.1 38900 91117 49985 32449 26863 Mean 3.901
500 0.2 34745 73135 43349 29566 24949 Standard Deviation 0.216
250 0.4 30821 58459 37363 26741 22984 Station Skew 0.073
200 0.5 29604 54335 35564 25842 22340 Regional Skew  
100 1.0 25963 43115 30341 23084 20298 Weighted Skew  


50 2.0 22513 33962 25628 20364 18184 Adopted Skew 0.073
20 5.0 18210 24427 20083 16806 15258
10 10.0 15107 18806 16331 14114 12929


5 20.0 12075 14264 12867 11379 10484 Histric Events 0
2 50.0 7918 9075 8367 7494 6911 High Outliers  


1.25 80.0 5236 6010 5546 4928 4474 Low Outliers and Zero Flows 0
1.111111111 90.0 4233 4911 4514 3936 3458 Missing Flows 0
1.052631579 95 3557 4199 3833 3250 2726 Systematic Events 43


1.01010101 99 2577 3248 2874 2239 1664 Historic Period 43


Confidence Limits Statistic Summary


Period of Record Event Details


Hilliardston
Return Period Percent Chance Exceedance Computed 5% 25% 75% 95% Statistic Value


1000 0.1 37639 351697 67247 25956 18225 Mean 3.275
500 0.2 28486 200789 46998 20549 14983 Standard Deviation 0.306
250 0.4 21406 112190 32693 16136 12207 Station Skew 0.803
200 0.5 19491 90967 29055 14898 11401 Regional Skew  
100 1.0 14475 48056 20059 11538 9146 Weighted Skew  


50 2.0 10625 25997 13750 8815 7224 Adopted Skew 0.803
20 5.0 6889 12090 8230 5997 5117
10 10.0 4832 7065 5500 4335 3794


5 20.0 3263 4239 3592 2989 2654 Histric Events 0
2 50.0 1715 2051 1844 1595 1429 High Outliers  


1.25 80.0 1030 1197 1092 972 894 Low Outliers and Zero Flows 0
1.111111111 90.0 828 950 878 778 700 Missing Flows 0
1.052631579 95 708 844 762 655 578 Systematic Events 56


1.01010101 99 556 774 634 488 404 Historic Period 56


Confidence Limits Statistic Summary


Period of Record Event Details
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Table 13: Little Fishing Creek near White Oak, NC USGS NO. 02082850 


 


Footnote 8 All discharges shown in this table are in cubic feet per second 
Table 14: Fishing Creek near Enfield, NC USGS NO. 02083000 


 


Footnote 9 All discharges shown in this table are in cubic feet per second 
 


White Oak
Return Period Percent Chance Exceedance Computed 5% 25% 75% 95% Statistic Value


1000 0.1 69960 773161 137917 43390 26654 Mean 3.418
500 0.2 49846 376477 89106 32958 21515 Standard Deviation 0.293
250 0.4 35354 185659 57495 24875 17230 Station Skew 1.244
200 0.5 31617 148349 49917 22686 16009 Regional Skew  
100 1.0 22254 74814 32149 16939 12649 Weighted Skew  


50 2.0 15546 38617 20676 12510 9857 Adopted Skew 1.244
20 5.0 9522 16930 11515 8182 6873
10 10.0 6457 9531 7387 5769 5031


5 20.0 4272 5579 4713 3906 3461 Histric Events 0
2 50.0 2285 2733 2454 2130 1920 High Outliers  


1.25 80.0 1485 1670 1554 1421 1333 Low Outliers and Zero Flows 0
1.111111111 90.0 1268 1437 1334 1204 1112 Missing Flows 0
1.052631579 95 1146 1383 1235 1064 954 Systematic Events 60


1.01010101 99 1006 1379 1146 878 711 Historic Period 60


Period of Record Event Details


Confidence Limits Statistic Summary


Enfield
Return Period Percent Chance Exceedance Computed 5% 25% 75% 95% Statistic Value


1000 0.1 40682 95706 52606 33684 27594 Mean 3.673
500 0.2 33942 70887 42479 28731 24043 Standard Deviation 0.249
250 0.4 28124 52332 34092 24325 20782 Station Skew 0.47
200 0.5 26427 47424 31714 23014 19790 Regional Skew  
100 1.0 21646 34830 25197 19244 16878 Weighted Skew  


50 2.0 17530 25463 19824 15894 14202 Adopted Skew 0.47
20 5.0 12953 16693 14149 12025 10988
10 10.0 10036 12036 10728 9458 8766


5 20.0 7493 8558 7888 7140 6686 Histric Events 0
2 50.0 4506 4987 4696 4323 4069 High Outliers  


1.25 80.0 2887 3172 3000 2777 2624 Low Outliers and Zero Flows 0
1.111111111 90.0 2343 2578 2440 2244 2095 Missing Flows 0
1.052631579 95 1996 2225 2092 1895 1737 Systematic Events 105


1.01010101 99 1520 1818 1641 1400 1229 Historic Period 105


Confidence Limits Statistic Summary


Period of Record Event Details
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Table 15: Tar River at Tarboro, NC USGS NO. 02083500 


 


Footnote 10 All discharges shown in this table are in cubic feet per second 
 


Table 16: Conetoe Creek near Bethel, NC USGS NO. 0203800 


 


Footnote 11 All discharges shown in this table are in cubic feet per second 
 


Tarboro
Return Period Percent Chance Exceedance Computed 5% 25% 75% 95% Statistic Value


1000 0.1 75697 128109 89833 66224 57067 Mean 4.141
500 0.2 66211 104582 76935 58825 51506 Standard Deviation 0.21
250 0.4 57553 84998 65511 51909 46161 Station Skew 0.299
200 0.5 54929 79424 62120 49780 44484 Regional Skew  
100 1.0 47252 64086 52395 43444 39399 Weighted Skew  


50 2.0 40233 51359 43785 37500 34485 Adopted Skew 0.299
20 5.0 31838 37822 33880 30164 28199
10 10.0 26046 29603 27330 24932 23547


5 20.0 20605 22713 21407 19870 18902 Histric Events 0
2 50.0 13516 14621 13957 13089 12491 High Outliers  


1.25 80.0 9173 9905 9469 8880 8460 Low Outliers and Zero Flows 0
1.111111111 90.0 7590 8234 7857 7313 6891 Missing Flows 5
1.052631579 95 6534 7169 6804 6245 5788 Systematic Events 118


1.01010101 99 5013 5779 5337 4672 4151 Historic Period 123


Confidence Limits Statistic Summary


Period of Record Event Details


Bethel
Return Period Percent Chance Exceedance Computed 5% 25% 75% 95% Statistic Value


1000 0.1 31912 407186 69313 17952 9729 Mean 2.947
500 0.2 21303 182036 41255 12993 7643 Standard Deviation 0.28
250 0.4 14198 82781 24622 9363 5964 Station Skew 1.736
200 0.5 12454 64516 20868 8417 5497 Regional Skew  
100 1.0 8278 30247 12519 6020 4240 Weighted Skew  


50 2.0 5487 14640 7553 4273 3230 Adopted Skew 1.736
20 5.0 3168 6000 3924 2667 2188
10 10.0 2077 3258 2426 1826 1565


5 20.0 1350 1862 1518 1216 1059 Histric Events 0
2 50.0 743 918 805 689 622 High Outliers  


1.25 80.0 527 594 552 504 472 Low Outliers and Zero Flows 0
1.111111111 90.0 477 550 505 449 411 Missing Flows 0
1.052631579 95 452 544 489 415 362 Systematic Events 44


1.01010101 99 430 544 482 373 278 Historic Period 44


Confidence Limits Statistic Summary


Period of Record Event Details
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Table 17: Chicod Creek at SR1760 near Simpson, NC USGS NO. 02084160 


 


Footnote 12 All discharges shown in this table are in cubic feet per second 
 


Table 18: Tar River near Nashville, NC USGS NO. 02082000 


 


Footnote 13 All discharges shown in this table are in cubic feet per second 
 


Simpson
Return Period Percent Chance Exceedance Computed 5% 25% 75% 95% Statistic Value


1000 0.1 20069 131186 32429 14638 10774 Mean 3.155
500 0.2 16203 82832 24643 12243 9288 Standard Deviation 0.317
250 0.4 12961 50596 18584 10138 7919 Station Skew 0.368
200 0.5 12035 43193 16938 9517 7502 Regional Skew  
100 1.0 9481 26474 12614 7748 6278 Weighted Skew  


50 2.0 7357 16291 9281 6203 5156 Adopted Skew 0.368
20 5.0 5097 8659 6035 4461 3820
10 10.0 3729 5426 4244 3341 2913


5 20.0 2597 3404 2872 2367 2087 Histric Events 0
2 50.0 1366 1671 1482 1258 1114 High Outliers  


1.25 80.0 765 929 829 705 620 Low Outliers and Zero Flows 0
1.111111111 90.0 579 706 631 527 445 Missing Flows 4
1.052631579 95 466 580 514 415 333 Systematic Events 40


1.01010101 99 319 444 371 267 192 Historic Period 44


Confidence Limits Statistic Summary


Period of Record Event Details


Nashville
Return Period Percent Chance Exceedance Computed 5% 25% 75% 95% Statistic Value


1000 0.1 38111 139843 53367 30736 25029 Mean 3.832
500 0.2 32716 102460 43771 27052 22479 Standard Deviation 0.188
250 0.4 27950 73486 35780 23680 20067 Station Skew 0.627
200 0.5 26537 65132 33504 22656 19318 Regional Skew
100 1.0 22489 45164 27237 19651 17070 Weighted Skew  


50 2.0 18908 31803 22027 16890 14932 Adopted Skew 0.627
20 5.0 14786 20596 16468 13562 12247
10 10.0 12053 15192 13071 11241 10291


5 20.0 9575 11335 10198 9034 8340 Histric Events 0
2 50.0 6489 7339 6819 6173 5728 High Outliers  


1.25 80.0 4687 5234 4896 4489 4209 Low Outliers and Zero Flows 0
1.111111111 90.0 4049 4487 4230 3859 3549 Missing Flows 9
1.052631579 95 3631 4085 3824 3424 3091 Systematic Events 43


1.01010101 99 3040 3745 3318 2771 2392 Historic Period 52


Confidence Limits Statistic Summary


Period of Record Event Details
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3.3 Sensitivity Analysis 
A sensitivity analysis was performed on each gage using the results from the Bulletin 17C analysis. 


This was achieved by taking the tabular results for each gage and exporting them into excel. Located 


in the tabular results there are computed flows and their percent chance exceedance which is what 


was compared in the sensitivity analysis to predict just how sensitive the perception threshold was in 


the Bulletin 17C. A second Bulletin 17C analysis was ran for each gage with identical inputs except 


for the changes in the EMA data tab. Each perception threshold that was added to each gage was 


increased by 30%. An example of the EMA data tab with increased perception thresholds is shown 


below in Figure 7.  


Figure 7: Sensitivity Analysis EMA Data with 30% Test to Threshold Entry 


 


The computed results of this new EMA data was imported into excel. Both sets of results are 


represented side by side, so that the difference in percent can be found for each percent chance 


exceedance. Using excel the difference was calculated and converted to a percent as shown is Table 


19 below. The significant cells are highlighted, and a graph was made as a visual aid to represent the 


difference. 
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Table 19: Sensitivity Analysis Results Example for Greenville, NC Gage 


 


Footnote 14: Green Mill Run has a total drainage area of 13.33 sq. miles at its mouth 
 


The results from this analysis show that the smaller watersheds within the basin are the most 
sensitive to this change. These findings were used to inform uncertainty the flow frequency estimates 
using gage records throughout the study area of interest.  


3.4 Ungauged Hydrologic Methods 
Various instances required the estimation of discharge located at an ungauged location, therefore 
preliminary estimates for discharge were based on the simplist approach and best available data at 
the time. One location in the basin requiring ungauged hydrologic methods for estimating flow 
frequency for the Green Mill-Run tributary (Southeast of Greenville, NC). The USGS Flood-Frequency 
applications tool, version 1.3 (2011) for use on streams in Georgia, South Carolina, and North 
Carolina was used to estimate discharges that were ungagged. The excel spreadsheet tool is 
designed for the purpose of computing flood-frequencies as well as prediction intervals depicting 
upper and lower uncertainties. The Tar Pamlico Watershed falls within the Region 4 to use the tool; 
this determination must be made. 


 


AEP Computed Lower 95%, Discharge, CFS Upper 95%, Discharge, CFS
0.5 324 168 624
0.2 624 327 1190
0.1 859 441 1670


0.04 1180 581 2400
0.02 1460 692 3080
0.01 1770 806 3890


0.005 2050 895 4690
0.002 2490 1030 6040
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Figure 8: Equation used to estimate ungagged hydrologic locations, Project in Region 4 
 


Figure 9: Hydrologic Region Map for Estimating ungauged flow frequency estimates. 


 
Footnote 15: Tar Pamlico Watershed is indicated by the red boundary line. 
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Table 20: Discharge frequency estimate based on USGS regression for Green Mill Run Tributary 


 
Footnote 16: Green Mill Run has a total drainage area of 13.33 sq. miles at its mouth 


AEP Computed Lower 95%, Discharge, CFS Upper 95%, Discharge, CFS
0.5 324 168 624
0.2 624 327 1190
0.1 859 441 1670


0.04 1180 581 2400
0.02 1460 692 3080
0.01 1770 806 3890


0.005 2050 895 4690
0.002 2490 1030 6040
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4. Hydrologic Model 
Hydrologic Engineering Center HEC-HMS software version 4.8 was used to perform hydrologic 
analysis on the basin wide scale. Specific needs during the study, specifically structurally based 
detention measures required the use of rainfall runoff predictions that simulate and predict 
hydrograph runoff timing and duration. The numerical modeling methods chosen were selected based 
on data availability, the physical characteristics for the watershed, develop an understanding of the 
hydrologic uncertainty and their ability to reach satisfactory calibration leading to defensible model 
predictions. 


Given the nature of study, the periods of record are relatively large equating to an average of   and 
given that discharge probability is adequately defined through gage-based statistical methods, a 
second cross validation to compare frequency-based rainfall runoff was pursued. The following 
section describe the approaches used to complete the hydrologic model analysis. 


4.1 Model Formulation 
The hydrologic model was created by first identifying the specific targeted events selected based upon 
discharge magnitude and data availability. The Wilmington District provided gridded rainfall that 
encompassed the watershed for four of the largest events since 2016. Hurricane Matthew was chosen 
as the calibration event as it was identified as a representative base event at which initial 
parameterization and similitude could be established.  
Flood events experienced by the watershed range in peak discharge magnitude from small to 
extreme, however events that satisfied the requirements for consideration in calibration/validation 
were chosen with a basin wide calibration effort in mind. All records for the watershed were 
downloaded and inspected for completeness and error. Figure 9 was created to summarize the 
selection of calibration and validation events. The events labeled in red were considered for 
calibration/validation for the following reasons: 


• Events had sufficient flow observations covering the study reaches. 
• Hurricane Matthew was an event that caused substantial damage and life loss. 
• Events chosen were the largest on record since 2016. 
• Events had gridded precipitation available from the national weather service from 2016 to 


present as provided by the Wilmington District (USACE 2021). 


The following sections describe the individual selections required to determine the methods to 
complete the numerical modeling. 


 


Hurricane Matthew 
This flood event caused widespread flooding throughout the Tar Pamlico watershed. This flood event 
was chosen as the calibration events due to its size, coverage, and typical basin response. The 
Hurricane Matthew Flood event was an event that was chosen as calibration event because it was 
the best candidate for simulating a design storm event needed to determine measure effectiveness 
and flood magnitude and eventual hydraulic model calibration. 


Widespread media coverage of this event produces drone footage during the flood event to best gain 
an understanding of the existing hydrology. 







35 


 


Ql(Vill, 


.. 
i .".,,. 


• ~ l)Jad<ti0nville 


G.11na-,,1t, 
0 0 







36 


 Figure 10: Calibration and Validation Events 


 
Footnote 17: The RED labels indicate the event was chosen for Calibration and/or Validation 


4.2 Model Development 
Initial parameterization was achieved through first principle hydrologic characterization. Subbasin 
elements, routing reaches, and baseflow predictions were achieved through direct physically based 
properties by using the HMS model functionality which produces explanatory variables as 
summarized in the following table. 
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Table 21: Physically based subbasin properties for initial parameterization 


 


4.2.1 Baseflow Method 
Recession constant and ratio to peak was chosen as the method for estimating baseflow. These 
baseflow parameters were computed by plotting observed hydrographs on a logarithmic scale and 
computing the average slope of the log form on the receding limb of the hydrographs. The resultant 
recession constant was then lumped using gage proximity to subbasins in the vicinity. The ratio to 
peak was computed as the proportion of the maximum discharge of the hydrograph divided by first 
inflection of the falling hydrograph limb. 


Table 22: Baseflow estimate sample calculation. 


 
 


Full Name Longest Flowpath
Longest Flowpath 


Slope
Centroidal 


Flowpath Length
Centroidal 


Flowpath Slope
10-85 Flowpath 


Length
10-85 Flowpath 


Slope
Basin Slope Basin Relief Relief Ratio Elongation Ratio


(TEXT) (MILES) - (MILES) - (MILES) - - (FEET) - -


Subbasin-4 33.7 0.008 16.2 0.001 25.3 0.002 0.137 1455.6 0.008 0.432
Subbasin-10 45.4 0.006 19.3 0.000 34.1 0.007 0.170 1463.9 0.006 0.407
Subbasin-14 46.5 0.006 22.9 0.009 34.9 0.006 0.143 1437.4 0.006 0.380
Subbasin-17 23.9 0.010 13.6 0.001 18.0 0.001 0.286 1206.7 0.010 0.477
Subbasin-19 2.3 0.088 1.1 0.001 1.8 0.113 0.486 1090.2 0.088 0.639
Subbasin-7 35.1 0.007 21.1 0.001 26.3 0.008 0.127 1327.4 0.007 0.348
Subbasin-20 10.2 0.021 6.1 0.033 7.6 0.027 0.131 1155.8 0.021 0.557
Subbasin-21 3.2 0.064 1.3 0.151 2.4 0.003 0.386 1092.4 0.065 0.514
Subbasin-5 53.6 0.005 29.6 0.007 40.2 0.006 0.127 1403.0 0.005 0.271
Subbasin-12 45.7 0.005 21.8 0.000 34.3 0.000 0.199 1282.3 0.005 0.255
Subbasin-22 33.2 0.007 19.5 0.000 24.9 0.008 0.136 1184.8 0.007 0.331
Subbasin-1 42.1 0.006 20.7 0.010 31.5 0.007 0.208 1355.8 0.006 0.358
Subbasin-2 55.5 0.005 32.1 0.001 41.6 0.001 0.210 1417.8 0.005 0.322
Subbasin-11 9.7 0.023 5.0 0.039 7.2 0.028 0.250 1163.8 0.023 0.365
Subbasin-13 29.1 0.008 11.3 0.018 21.8 0.010 0.111 1290.7 0.008 0.371
Subbasin-3 46.1 0.003 21.1 0.005 34.6 0.001 0.027 330.4 0.001 0.324
Subbasin-15 23.8 0.009 14.1 0.000 17.8 0.011 0.255 1108.8 0.009 0.293
Subbasin-6 32.5 0.007 15.2 0.001 24.4 0.008 0.143 1122.0 0.007 0.352
Subbasin-16 20.8 0.010 10.1 0.000 15.6 0.013 0.175 1113.3 0.010 0.372
Subbasin-23 9.6 0.022 5.3 0.000 7.2 0.027 0.458 1104.2 0.022 0.313
Subbasin-18 0.4 0.435 0.2 1.116 0.3 0.577 1.918 1020.0 0.436 0.686
Subbasin-24 16.7 0.012 4.1 0.048 12.5 0.016 0.108 1091.1 0.012 0.392
Subbasin-8 39.3 0.006 20.4 0.000 29.5 0.007 0.105 1176.8 0.006 0.406
Subbasin-25 13.4 0.016 5.9 0.000 10.1 0.020 0.131 1123.6 0.016 0.460
Subbasin-26 38.7 0.005 18.2 0.000 29.0 0.000 0.098 1159.1 0.006 0.449
Subbasin-9 51.5 0.004 26.9 0.000 38.6 0.005 0.079 1097.7 0.004 0.344
Subbasin-27 44.9 0.005 14.3 0.014 33.6 0.006 0.100 1123.6 0.005 0.374
Subbasin-28 5.0 0.040 1.0 0.183 3.7 0.053 0.212 1047.1 0.040 0.421


T1 388 Q1 1980
T2 588 Q2 747
Recession Constant
Ratio to Peak


0.89
0.04
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Figure 11: Graphical selections for estimating baseflow at the Greenville location 


 


4.2.2 Loss Method and Transform 
The curve number method was chosen to model rainfall loss in the basin. National land use grids as 
well as soil survey polygons shapefiles were used to generate a weighted average for each subbasin. 
For each subbasin a runoff curve grid was created then zonal statistics were used to compute 
average curve numbers for each subbasin.  


The Modified Clark Transform method was chosen to model subbasin hydrologic response. Two 
methods were used to initialize time of concentration and storage coefficient. The first method uses 
an empirically based trend selected based on land use classification as shown in Figure 12 (Sabol, 
1987 and 1993). A majority of the subbasins within the basis were determined to fall within the 
“Agricultural” definition for land use. The second method was referenced in the HEC-HMS user 
manual as shown in Figure 13. 
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Figure 12: Empirical equations chosen to estimate time of concentration 


 


Agricu ltural 


T = 7.2 A i L 2; L 2; 5 - 2 
c. ca 


Urban 


where Tc = t ime of concentration, in hours 


A = 


s = 


L = 


Lea = 


RTIMP = 


area, in square miles 


watercourse slope, in ft/ mile 


length of the watercourse to the hydraulically most 


distant point, in miles 


length measured from the concentration point along L 


to a point on L that is perpendicular to the watershed 


centroid, in miles, and 


effective impervious area, in percent. (Note: RTIMP 


must be greater than 1 percent.) 


Storage Coefficient: The storage coefficient relates the effects of direct runoff storage in the 


watershed to unit hydrograph shape. The equation for estimating the storage coefficient (R) is: 


where R is in hours and the variables are as defined for the T, equations. 
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Figure 13: HEC-HMS Reference Manual empirical equations for Tc and R 


 


Tc = 2.2 * ( L * Le )o.3 
✓ Slopeio- 85 


where Tc = time of concentration (hrs); L = longest flow path (mi); Le = 
Centroidal flow path (mi); Slope10_ 85 = average slope of the flow path 
represented by 10 to 85 percent of the longest flow path (fVmi). 


Once the time of concentration is estimated, the storage coefficient will be 
estimated using the following relationship from nearby watersheds: 


R = 0.65 
Tc + R 
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Figure 14: Cover variability by subbasin of the runoff potential 


 
 


4.2.3 Routing Reach Properties 
Eight-point cross sections were generated using the digital elevation model developed in HEC – RAS 
for the master hydraulic manual as well as the following parameters computed using the DEM in the 
HMS model. 
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Figure 15: Routing reach parameters estimated using HEC-HMS GIS features 


 


4.3 Rainfall Runoff Calibration/Validation Procedure 
After the initial best estimates are computed for the hydrologic model, the basin model was provided 
instantaneous observation discharges at known gage locations identified as having legitimate and 
reasonable data. Several iterations were pursued that sought to accurately produce the best model 
performance as described in 4.4.1 Model Evaluation Metrics section. Each computational node and 
subsequent parameter i.e. runoff curve numbers, time of concentration/storage coefficient, reach 
routing variables within the basin were adjusted to achieve satisfactory model performance while 
simultaneously falling within acceptable ranges of physical bounds of reality. 


The following sections describes the targeted calibration/validation performance metrics used to 
determine model performance. 


4.4 Calibration and Validation 
4.4.1 Model Evaluation Metrics 
A “weight-of-evidence approach, where both statistical tests and graphical comparisons were 
employed, were used for evaluating model performance. The following statistical methods describe 
the nature of explanatory metrics as well as performance rankings used to evaluate the model 
calibration and validation. 


4.4.1.1 Coefficient of Determination (R2) 


The coefficient of determination (R2) describes the degree of collinearity between simulated 
(prediction/model) and observed data. R2 describes the proportion of the variance in measured data 
explained by the model prediction. R2 is oversensitive to outliers and insensitive to additive 


Reach Name Length, miles Length, feet Slope Relief (FT) Sinuosity
Reach-5 24.75169 130700 0.00018 23 2.17
Reach-9 7.48183 39500 0.00023 9 2.18
Reach-11 6.2862 33200 0.00033 11 1.26
Reach-12 1.80645 9500 0.00262 25 1.31
Reach-13 18.7902 99200 0.00038 38 1.65
Reach-14 1.87593 9900 0.00081 8 1.68
Reach-15 21.20613 112000 0.00033 37 2.00
Reach-7 41.30593 218100 0.00047 103 1.88
Reach-2 4.79077 25300 0.00036 9 1.82
Reach-6 29.98821 158300 0.00028 44 1.61
Reach-8 16.17382 85400 0.0004 34 1.60
Reach-10 0.33809 1800 0 0 1.59
Reach-4 7.19117 38000 0.00032 12 2.02
Reach-3 26.4465 139600 0.0009 125 1.52
Reach-16 17.15473 90600 0.00021 19 1.91
Reach-17 1.65538 8700 0 0 1.10
Reach-18 20.38327 107600 0.00007 7 1.23
Reach-19 7.81632 41300 0.0001 4 1.10
Reach-1 20.17913 106500 0.00002 2 1.28
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proportional differences between model predictions and measured data. It is properly demonstrated in 
equation form by the following: 


Equation 1:  Coefficient of Determination (R2) 


 
Where Yiobs is the ith observation for the constituent being evaluated, Yisim is the ith simulated value 
for the constituent being evaluated, Yiobs is the mean of observed data for the constituent being 
evaluated, Yisim is the mean of simulated data for the constituent being evaluated, and n is the total 
number of observations. It is the square of the Pearson correlation coefficient between the simulated 
and observed data. 


4.4.1.2 Nash Sutcliffe Efficiency (NSE) 


The Nash Sutcliffe Efficiency (NSE) measures the relative magnitude of the residual variance 
compared to the measured data variance. NSE ranges between negative infinity and 1.0 (1 inclusive), 
where NSE = 1 is optimal. Values of NSE less than or equal to 0.0 indicate the mean observed value 
is a better predictor than the simulated value, meaning that the performance is acceptable. Nash 
Sutcliffe Efficiency is computed by the following equation: 


Equation 2:  Nash Sutcliffe Efficiency 


 
4.4.1.3 Root Mean Square Error (RMSE) – Observed Standard Deviation Ratio (RSR) 


The root mean square error (RMSE) is valuable because it indicates the error in the units of the 
constituent of interest, where the lower the RMSE the better the model performance. The RMSE- 
Observed Standard Deviation Ratio (RSR) normalizes the root mean square error by using the 
standard devaiation of the observations, incorporating the benefits of error index statistics so that the 
resulting statistic can be applied to various constituents. RSR is computed by the following equation: 


Equation 3: Observed Standard Deviation Ratio (RSR) 


 
4.4.1.4 Percent Bias (PBIAS) 


Percent bias (PBIAS) measures the average tendency of the simulated data to be larger or smaller 
than the observed data. The optimal value for PBIAS is 0.0, with low absolute percent bias indicating 
accurate model simulation. Positive values mean the model underestimates bias when compared to 
the observed, whereas negative values indicate the model overestimation bias. PBIAS was computed 
for peak inflows and cumulative inflows. Percent Bias (PBIAS) is computed by the following equation: 


._,.~ ( y;obs _ y;sim)2 
~1-=1 I I 
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Equation 4: Percent Bias (PBIAS) 


 
4.4.1.4 Performance Rating for Model Evaluation Metrics 


Model performance statistics were evaluated on an hourly time step for the model calibration and 
validation. For the purposes of accessing model performance, hourly performance statistics are 
evaluated using the performance ratings as shown in Table 23. The selected performance ratings 
shown below, and the are consistent with standard industry best practices. 


Table 23: Performance Ratings for Hydrologic Model Calibration/Validation 


 


4.4.2 Model Calibration Results 
 
Table 24: Hurricane Matthew Rainfall Runoff Calibration Results 


 


Calibration: Hurricane Matthew R2 NSE RSR PBIAS-V PBIAS-P
Tar River, USGS 02081500 0.99 0.95 0.23 -13.46 -17.57
Louisburg, USGS 02081747 0.95 0.91 0.30 -27.50 -7.13
Spring Hope, USGS 02081942 0.90 0.89 0.33 -13.54 7.74
Tar Reservoir BL, USGS 02082506 0.82 0.81 0.43 -9.79 11.42
Rocky Mount, USGS 02082585 0.91 0.91 0.30 -3.49 -12.87
Hilliardston, USGS 02082770 0.95 0.94 0.24 0.75 24.13
White Oak, USGS 02082950 0.97 0.97 0.17 1.25 8.21
Enfield, USGS 02083000 0.96 0.96 0.21 -1.74 16.23
Tarboro, USGS 02083500 0.96 0.96 0.21 -1.74 16.23
Greenville, USGS 02084000 0.96 0.95 0.22 -6.07 0.44


0.55 < R2 :5 0.65 
0.40 < R2 :5 0.55 


R2 :, 0.40 


0.55 < NSE s; 0.65 
0.40 < NSE s; 0.55 


NSE s; 0.40 


0.60 < RSR s; 0.70 
0.70 < RSR s; 0.80 


RSR > 0.80 


±15 < PB/AS < ± 20 
±20 S PBIAS < ±30 


P8IAS::: ±30 
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Figure 16: Hurricane Matthew Calibration Results Greenville, NC 


 
Figure 17: Hurricane Matthew Calibration Results Rocky Mount, NC 


 
Figure 18: Hurricane Matthew Calibration Results for Tarboro, NC 
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4.4.3 Model Validation Results 
Table 25: Model Validation Overall Performance (November 2020, April 2017, June 2020) 


 
 


Table 26: Model Validation Results; November 2020 Event 


 


 
Figure 19: November 2020 Validation Event for Tar Mainstem near Greenville, NC 
 


Average Validation Performance R2 NSE RSR PBIAS-V PBIAS-P
Tar River, USGS 02081500 0.91 0.25 0.67 40.01 29.36
Louisburg, USGS 02081747 0.88 0.78 0.47 -17.25 7.90
Spring Hope, USGS 02081942 0.83 0.58 0.64 -6.90 57.28
Tar Reservoir BL, USGS 02082506 0.76 0.64 0.60 -15.63 23.98
Rocky Mount, USGS 02082585 0.87 0.75 0.50 -11.41 -3.45
Hilliardston, USGS 02082770 0.80 0.65 0.57 -17.52 26.55
White Oak, USGS 02082950 0.83 0.38 0.76 34.30 66.47
Enfield, USGS 02083000 0.83 0.80 0.44 -6.30 -2.80
Tarboro, USGS 02083500 0.94 0.80 0.43 2.61 19.56
Greenville, USGS 02084000 0.94 0.88 0.33 3.54 9.57


November 2020: Validation R2 NSE RSR PBIAS-V PBIAS-P
Tar River, USGS 02081500 0.98 0.97 0.18 -8.70 -3.39
Louisburg, USGS 02081747 0.91 0.75 0.50 -46.51 -15.82
Spring Hope, USGS 02081942 0.85 0.70 0.55 -41.67 4.29
Tar Reservoir BL, USGS 02082506 0.73 0.58 0.65 -42.96 -12.10
Rocky Mount, USGS 02082585 0.92 0.70 0.55 -38.84 -38.05
Hilliardston, USGS 02082770 0.87 0.81 0.44 -30.17 -8.82
White Oak, USGS 02082950 0.89 0.80 0.45 9.44 39.70
Enfield, USGS 02083000 0.89 0.86 0.38 -22.60 -7.35
Tarboro, USGS 02083500 0.97 0.90 0.31 -18.87 -17.18
Greenville, USGS 02084000 0.98 0.96 0.20 -9.44 -7.39


~ 
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Table 27: Model Validation Results; April 2017 Event 
 


 


 
Figure 20: April 2017 Validation Event for Greenville, NC 


 


April 2017: Validation R2 NSE RSR PBIAS-V PBIAS-P
Tar River, USGS 02081500 0.86 0.86 0.38 -18.18 -0.65
Louisburg, USGS 02081747 0.82 0.77 0.48 -28.78 7.54
Spring Hope, USGS 02081942 0.83 0.60 0.64 -10.83 66.10
Tar Reservoir BL, USGS 02082506 0.79 0.71 0.54 -19.36 45.02
Rocky Mount, USGS 02082585 0.86 0.76 0.49 -15.16 28.10
Hilliardston, USGS 02082770 0.69 0.40 0.78 -7.22 60.36
White Oak, USGS 02082950 0.86 0.26 0.86 24.72 99.88
Enfield, USGS 02083000 0.84 0.80 0.45 -11.41 22.80
Tarboro, USGS 02083500 0.91 0.66 0.59 0.91 54.06
Greenville, USGS 02084000 0.94 0.86 0.37 -2.15 20.75
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Figure 21: April 2017 Validation Event for Tarboro, NC 
 


Table 28: Model Validation Results; June 2020 Event 


 


June 2020: Validation R2 NSE RSR PBIAS-V PBIAS-P
Tar River, USGS 02081500 0.88 -1.07 1.44 146.90 92.11
Louisburg, USGS 02081747 0.90 0.82 0.42 23.54 31.99
Spring Hope, USGS 02081942 0.80 0.46 0.73 31.81 101.44
Tar Reservoir BL, USGS 02082506 0.75 0.64 0.60 15.42 39.02
Rocky Mount, USGS 02082585 0.82 0.78 0.47 19.77 -0.38
Hilliardston, USGS 02082770 0.86 0.76 0.49 -15.16 28.10
White Oak, USGS 02082950 0.73 0.09 0.95 68.74 59.81
Enfield, USGS 02083000 0.75 0.75 0.50 15.11 -23.84
Tarboro, USGS 02083500 0.93 0.84 0.39 25.77 21.80
Greenville, USGS 02084000 0.91 0.82 0.43 22.21 15.37


35,000 


30,000 


25,000 


~ 20,000 


!:. 
~ 
i! 15,000 


10,000 


5,000 


0 
4/1/2017 


r 1, 
4/6/ 2017 4/ 11/2017 4/16/ 2017 4/21/2017 


/' 
I \ 
/~ "\ 
I/ i 


'\ 
) \ '-- - / '\ -I 


4/ 26/ 2017 5/ 1/ 2017 5/ 6/2017 5/ 11/ 2017 5/ 16/2017 5/21/ 2017 5/ 26/2017 


--Observed Flow - HEC-HMS 







49 


 
Figure 22: June 2020 Validation Event for Greenville, NC 


 
Figure 23: June 2020 Validation Event for Rocky Mount, NC 


 
Figure 24: June 2020 Validation Event for Tarboro, NC 
 


The validation results were conservative regarding peak discharges, due to the antecedent conditions 
present prior to storm events such as Hurricane Matthew and April 2017 events. These events 
received precipitation that saturated the hydrologic soils present. Given this assumption conservative 
validation results are consistent for use in determining potential flood damage reduction benefits. 
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4.5 Calibrated Hydrologic Parameter Sets 
4.5.1 Calibrated Loss and Transform Parameters 
 


Table 29: Calibrated Loss and Transform Parameters based on Hurricane Matthew Event 


 


4.5.2 Adopted Baseflow Parameters 
 


Subbasin Area (sq.miles) Curve Number % Impervious Time of Concentration (hr) Storage Coefficient (hr)
Subbasin-4 166.69 79 0.89 20.0 12.5
Subbasin-10 267.83 65 0.47 20.0 20.0
Subbasin-14 245.28 62 0.00 30.0 25.0
Subbasin-17 102.37 62 0.21 20.0 80.0
Subbasin-19 1.7652 62 0.36 4.1 7.6
Subbasin-7 117.31 74 0.29 17.1 31.7
Subbasin-20 25.312 75 0.09 6.8 12.6
Subbasin-21 2.1302 77 0.00 7.9 14.7
Subbasin-5 165.41 70 0.22 20.0 35.0
Subbasin-12 106.5 82 0.36 55.5 102.9
Subbasin-22 94.373 83 0.25 31.5 58.5
Subbasin-1 177.89 83 0.11 37.5 21.8
Subbasin-2 250.64 50 0.07 61.2 113.6
Subbasin-11 9.7732 75 0.10 12.0 22.3
Subbasin-13 91.497 98 0.61 20.2 37.7
Subbasin-3 175.87 85 0.98 53.6 99.5
Subbasin-15 38.201 85 0.20 12.6 12.6
Subbasin-6 103.32 84 0.24 16.2 20.0
Subbasin-16 46.836 82 0.14 10.7 10.7
Subbasin-23 7.0521 68 0.09 3.0 3.0
Subbasin-18 0.0725 90 0.00 1.1 1.1
Subbasin-24 33.516 67 0.12 3.0 3.0
Subbasin-8 199.94 88 0.19 34.4 63.8
Subbasin-25 29.942 89 0.06 14.6 27.1
Subbasin-26 237.09 88 0.12 51.9 96.3
Subbasin-9 247.29 75 0.07 51.0 94.6
Subbasin-27 220.68 78 0.12 39.6 73.4
Subbasin-28 3.4291 83 0.00 6.7 12.5
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Table 30: Adopted Baseflow Parameters 


 
  


Full Name
Baseflow Recession 


Constant
Baseflow Ratio to 


Peak
Associated Baseflow 


Gage Site


(TEXT) (UNITLESS) (UNITLESS) (TEXT)
Subbasin-4 0.77 0.04 Tar River
Subbasin-10 0.82 0.06 Louisburg
Subbasin-14 0.87 0.06 Spring Hope
Subbasin-17 0.87 0.06 Spring Hope
Subbasin-19 0.87 0.06 Spring Hope
Subbasin-7 0.81 0.05 Hilliardston
Subbasin-20 0.87 0.06 Spring Hope
Subbasin-21 0.87 0.06 Spring Hope
Subbasin-5 0.81 0.05 Hilliardston
Subbasin-12 0.81 0.05 Hilliardston
Subbasin-22 0.87 0.06 Spring Hope
Subbasin-1 0.79 0.03 WhiteOak
Subbasin-2 0.79 0.03 WhiteOak
Subbasin-11 0.79 0.03 WhiteOak
Subbasin-13 0.88 0.04 Enfield
Subbasin-3 0.88 0.04 Enfield
Subbasin-15 0.88 0.04 Enfield
Subbasin-6 0.88 0.04 Enfield
Subbasin-16 0.88 0.04 Enfield
Subbasin-23 0.88 0.04 Enfield
Subbasin-18 0.88 0.05 Tarboro
Subbasin-24 0.88 0.05 Tarboro
Subbasin-8 0.88 0.05 Tarboro
Subbasin-25 0.88 0.05 Tarboro
Subbasin-26 0.89 0.04 Greenville
Subbasin-9 0.89 0.04 Greenville
Subbasin-27 0.89 0.04 Greenville
Subbasin-28 0.89 0.04 Greenville
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4.5.3 Calibrated Routing Method Parameters 
 


Table 31: Calibrated Routing Reach Parameters (1 of 2) 


 
Table 32: Calibrated Routing Reach Parameters (2 of 2) 


 


4.6 Recommended Synthetic Events for Hydrograph 
Needs 


The Hydrologic parameters developed in calibration and validation procedure are used to inform the 
hydrologic model for defining the synthetic frequency-based events used to simulate the conditions 
present for flow hydrographs. Various instances require the study need to evaluate hydrograph 
storage and the timing of excess rainfall in a large size basin such as the Tar/Pamlico Sound. 
Synthetic Frequency Storm was used in HEC HMS to simulate flow hydrographs. These results are 
necessary for any time dependent measure requiring an estimate of storage reduction potential.  


4.6.1 Hypothetical Rainfall 
Frequency based depth-duration rainfall depths were provided to the frequency storm meteorological 
model to simulate excess rainfall using the simulation runs for each of the frequencies necessary for 
study. Extraction detail regarding rainfall depths used in the study can be found in Table 33. 


Reach Routing Method Lag Time (mins) Lag Time (hours) K Constant (hours) Length (ft) Slope (FT/FT) Manning's (CH)
Reach-5 Lag Time 1550 N/A N/A N/A N/A
Reach-9 Lag Time 2200 N/A N/A N/A N/A


Reach-15 Lag & K N/A 8 28 N/A N/A N/A
Reach-7 Lag & K N/A 14 49 N/A N/A N/A
Reach-2 Lag & K N/A 2 7 N/A N/A N/A


Reach-10 Lag & K N/A 7 24.5 N/A N/A N/A
Reach-4 Lag & K N/A 6 21 N/A N/A N/A
Reach-3 Lag & K N/A 0 0 N/A N/A N/A


Reach-16 Lag & K N/A 3 10.5 N/A N/A N/A
Reach-17 Lag & K N/A 3.58 12.77 N/A N/A N/A
Reach-18 Lag & K N/A 9.05 28.68 N/A N/A N/A
Reach-19 Lag & K N/A 9 30.2 N/A N/A N/A
Reach-1 Lag & K N/A 0.7 2.2 N/A N/A N/A


Reach-11 Muskingum-Cunge N/A N/A N/A 33200 0.00036 0.035
Reach-12 Muskingum-Cunge N/A N/A N/A 9500 0.00066 0.04
Reach-13 Muskingum-Cunge N/A N/A N/A 99200 0.00026 0.04
Reach-14 Muskingum-Cunge N/A N/A N/A 9500 0.00256 0.06
Reach-6 Muskingum-Cunge N/A N/A N/A 158300 0.00043 0.04
Reach-8 Muskingum-Cunge N/A N/A N/A 85400 0.00037 0.045


Reach Routing Method Space-Time Method Subreaches Index Flow (CFS) Manning's LT Manning's RT Shape
Reach-5 Lag Time N/A N/A N/A N/A N/A N/A
Reach-9 Lag Time N/A N/A N/A N/A N/A N/A
Reach-15 Lag & K N/A N/A N/A N/A N/A N/A
Reach-7 Lag & K N/A N/A N/A N/A N/A N/A
Reach-2 Lag & K N/A N/A N/A N/A N/A N/A
Reach-10 Lag & K N/A N/A N/A N/A N/A N/A
Reach-4 Lag & K N/A N/A N/A N/A N/A N/A
Reach-3 Lag & K N/A N/A N/A N/A N/A N/A
Reach-16 Lag & K N/A N/A N/A N/A N/A N/A
Reach-17 Lag & K N/A N/A N/A N/A N/A N/A
Reach-18 Lag & K N/A N/A N/A N/A N/A N/A
Reach-19 Lag & K N/A N/A N/A N/A N/A N/A
Reach-1 Lag & K N/A N/A N/A N/A N/A N/A
Reach-11 Muskingum-Cunge Auto DX Auto DT 8680 0.06 0.06 Eight Point
Reach-12 Muskingum-Cunge Auto DX Auto DT 11207 0.1 0.1 Eight Point
Reach-13 Muskingum-Cunge Specified DX Auto DT 3 11321 0.1 0.1 Eight Point
Reach-14 Muskingum-Cunge Specified DX Auto DT 3 13067 0.08 0.08 Eight Point
Reach-6 Muskingum-Cunge Specified DX Auto DT 8 2907 0.1 0.1 Eight Point
Reach-8 Muskingum-Cunge Specified DX Auto DT 8 4674 0.08 0.08 Eight Point
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Table 33: Pertinent Rainfall Frequency Depth Details 
Data Source Name: Point precipitation frequency estimates (inches)
Data Source Region/Version: NOAA Atlas 14 Volume 2 Version 3
Data Type: Precipitation depth
Data Format: Annual maximum
Location Name (ESRI Maps): Battleboro, North Carolina
Accessed: 15-Oct-21
Latitude: 36.0320°
Longitude:  -77.8613°
Elevation (USGS): Elevation (USGS): 188.44 ft
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4.7 Adopted Peak Discharge Frequencies for Hydrograph Estimates 


 
Footnote 18* Red triangles were taken from FEMA FIS Study 
Figure 25: Peak Flow Frequency Results for Greenville, NC of the Tar River 
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Footnote 19* Red triangles were taken from FEMA FIS Study 
Figure 26: Peak Flow Frequency Results for Louisburg, NC of the Tar River 
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Footnote 20* Red triangles were taken from FEMA FIS Study 
Figure 27: Peak Flow Frequency Results for most upstream Tar River USGS gage 
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Figure 28: Peak flow frequency results for Rocky Mount, NC of the Tar River Reservoir Outflow 
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Footnote 21* Red triangles were taken from FEMA FIS Study 
Figure 29: Peak Flow Frequency Results for Rocky Mount, NC of the Tar River 
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Footnote 22* Red triangles were taken from FEMA FIS Study 
Figure 30: Peak Flow Frequency Results for Hilliardston, NC of Swift Creek 
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Footnote 23* Red triangles were taken from FEMA FIS Study 
Figure 31: Peak Flow Frequency Results for White Oak, NC of Little Fishing Creek 
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Footnote 24* Red triangles were taken from FEMA FIS Study 
Figure 32: Peak Flow Frequency Results for Enfield, NC of Fishing Creek 
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Footnote 25* Red triangles were taken from FEMA FIS Study 
Figure 33: Peak Flow Frequency Results for Tarboro, NC of the Tar River 
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4.8 Limitations and Uncertainty 
Hurricane Matthew impact were primarily due to the historical rainfall depth observed over the 
affected areas. It’s estimated that between 12 and 18 inches of cumulative rainfall following an 
intense climatic wet period. The rainfall intensity for the storm event ranged to 1 to 2 inches which 
held constant for most of the event. A complete summary of the appropriate uncertainty can be found 
in Table 34. 


Methods for conveying hydrologic uncertainty was primarily based on frequency analysis based on in 
stream observations at gage locations which support the TSP were only used. Few locations required 
additional flow estimates as the tributary was too small for similitude of characteristics shared among 
other gaged subbasins sites, but ultimately were used as order of magnitude estimates for alternative 
screening. 
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Table 34: Comprehensive summary of the basis for adopted flow frequency uncertainty 
RAS Reach TSP_Name Discharge Uncertainty Basis Period of Record Mean Standard Deviation Skew
Tar_Pamlico1 TarPam2 Greenville Gage Analysis 114 4.168 0.228 0.576
Stony_Ck StonyCk Ungaged Hydrologic Approach: Rainfall Runoff
Tar_Pamlico5 TarPam10 Tar River Gage Below Reservoir 39 3.838 0.223 -0.096
Tar_Pamlico5 TarPam12 Louisburg Gage Analysis 56 3.795 0.237 0.094
Swift_Ck SwiftCk Swift Creek Hilliardston Gage 56 3.275 0.306 0.803
Tar_Pamlico4 TarPam9 Rocky Mount Gage Analysis 43 3.901 0.216 0.073
Tar_Pamlico3 TarPam8 Nearest Gages are Rocky Mount and Tarboro
Fishing_Ck FishingCk Fishing Creek Enfield Gage 105 3.673 0.249 0.47
Tar_Pamlico2 TarPam7 Nearest Gage is Louisburg
Tar_Pamlico2 TarPam4 Tarboro Gage Analysis 123 4.141 0.21 0.299
Conetoe_Ck ContoeCk Conetoe Gage Analysis 44 2.947 0.28 1.736
Tar_Pamlico1 TarPam1 Greenville Gage Analysis 114 4.168 0.228 0.576
Tar_Pamlico2 TarPam6R N/A, this area Tarboro Overbank
Tar_Pamlico2 TarPam5L N/A, this area is Princeville Levee
Tar_Pamlico1 TarPam3 Greenville Gage Analysis 114 4.168 0.228 0.576
Tar_Pamlico5 TarPam11 Nearest Gage is Louisburg
Tar_Pamlico5 TarPam14 Tar River Gage Analysis 80 3.71 0.257 -0.286
Tar_Pamlico1 GreenMill Ungaged Hydrology; Regional Regression Equations
Tar_Pamlico5 TarPam13 Louisburg Gage Analysis 56 3.795 0.237 0.094


Equivalent Record Length should be 15 years according to Table 4-5: EM 1619.


See Table "USGS Regression Estimates" for the Green Mill Run Lower and Upper 95% 


This may not require a confidence estimate.
This may not require a confidence estimate.


Equivalent Record Length should be 15 years according to Table 4-5: EM 1619.


Equivalent Record Length should be 15 years according to Table 4-5: EM 1619.


Equivalent Record Length should be 15 years according to Table 4-5: EM 1619.
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5. Hydraulic Analysis 
5.1 Model Geometry  


The final comprehensive model, (basin-wide inundation coverage), developed for the Tar River River 
Watershed was developed in HEC-RAS 6.3.1. The model geometry contains seventeen reaches, 
2,686 cross sections, 189 storage areas and 382 hydraulic structures i.e., lateral structures, levees, 
or inline structures. River and reach naming associations with corresponding damage reaches can be 
found in Table 35 and shown in Figure 35. 


Table 35: Rivers and reaches defined in model geometry 


 


 


Figure 34: HEC-RAS Hydraulic Model (Steady State) 
 


River Reach TSP Damage Reach Association
Conetoe_Ck Conetoe_Ck ContoeCk
Fishing_Ck Fishing_Ck FishingCk
Green Mill Run Reach-1 GreenMill
jack_Creek jack_Creek3A N/A, occurs in Coastal Hazard Zone
jack_Creek jack_Creek2A N/A, occurs in Coastal Hazard Zone
jack_Creek jack_Creek3B N/A, occurs in Coastal Hazard Zone
jack_Creek jack_Creek2B N/A, occurs in Coastal Hazard Zone
jack_Creek jack_Creek1 N/A, occurs in Coastal Hazard Zone
Stony_Ck Stony_Ck StonyCk
Swift_Ck Swift_Ck SwiftCk
Tar_Pamlico Tar_Pamlico5 TarPam13
Tar_Pamlico Tar_Pamlico4 TarPam9
Tar_Pamlico Tar_Pamlico3 TarPam8
Tar_Pamlico Tar_Pamlico2 TarPam7 & TarPam5L
Tar_Pamlico Tar_Pamlico1 N/A, occurs in Coastal Hazard Zone
Tar_Pamlico Tar_Pamlico1A N/A, occurs in Coastal Hazard Zone
Tar_Pamlico Tar_Pamlico1B N/A, occurs in Coastal Hazard Zone
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5.2 Boundary Conditions 
Peak flows developed in HEC-SSP Version 2.2 Bulletin 17C Frequency Analysis were used as 
inflows to the river watershed HEC-RAS model at the upstream end of reaches and at lateral inflows 
from contributing sub-basins. Table 8-1 provides a summary of the unsteady boundary conditions, file 
names, and file paths. 


The most downstream extents of the hydraulic model were chosen to be approximately 2 miles 
downstream of the Runyon Creek confluence near Washington, NC. This distance was chosen based 
three classes based on magnitude (stream length), prior experience (institutional knowledge), and the 
considerations for the study extent (riverine flood risks). Known WSEL was chosen for both 
calibrations run as well as the synthetic frequency profiles i.e. 0.01 AEP. 


Sensitivity analysis was used to quantify the uncertainty in the water surface profiles as well as better 
understand the tidal boundary influences propagated upstream. See the Uncertainties section of the 
hydraulic water surface profiles for a more detailed description of specifying uncertainty in the lower 
Tar Pamlico sound region of the water surface profiles. 
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Table 36: Boundary conditions for the Tar River Mainstem and Tributaries (Steady Flow) 


 


HMS Element Name Drainage Area Flow Source Hydraulic Model Reach River Reach XS
<TEXT> <Sq. Miles> <TEXT> <TEXT> <TEXT> <TEXT> River Station
tarRiver 166.7 Tar River Gage, B17C/HMS US Boundary For Tar_Pamlico5 Reach Tar_Pamlico Tar_Pamlico5 933557.3
louisburg 434.5 Louisburg Gage, B17C/HMS Internal Flow For Tar_Pamlico5 Reach Tar_Pamlico Tar_Pamlico5 797057.1
tarReservoir 782.2 Tar_Pamlico Tar_Pamlico5 556938.7
tarReservoirOutflow 783.9 Tar River BL Res Gage, B17C/HMS Internal Flow For Tar_Pamlico5 Reach Tar_Pamlico Tar_Pamlico5 548873.5
Junction-6 926.6 Tar/Stoney Confluence, HMS Only US Boundary For Tar_Pamlico4 Reach Tar_Pamlico Tar_Pamlico4 507822.7
rockyMount 928.7 Rocky Mount Gage, B17C/HMS Internal Flow For Tar_Pamlico4 Reach Tar_Pamlico Tar_Pamlico4 499025
Junction-2 1295.0 Tar_Pamlico Tar_Pamlico3 371057
Junction-17 2029.4 Confluence of Tar/Fishing Creek US Boundary For Tar_Pamlico2 Tar_Pamlico Tar_Pamlico2 333044.2
Junction-3 894.0 Fishing_Ck Fishing_Ck 2522.707
Junction-4 743.9 Fishing_Ck Fishing_Ck 94814.6
fishingEnfield 529.8 Enfield Gage, B17C/HMS Internal Flow For Fishing Creek Reach Fishing_Ck Fishing_Ck 212783
Junction-7 438.3 Fishing_Ck Fishing_Ck 294894.3
littleFishingWhiteOak 177.9 White Oak Gage, B17C/HMS Internal Flow For Fishing Creek Reach Fishing_Ck Fishing_Ck 318920.2
tarboro 2062.9 Tarboro Gage, B17C/HMS Tar_Pamlico Tar_Pamlico2 294888
Junction-5 2292.8 Tar_Pamlico Tar_Pamlico2 258765
greenville 2529.9 Greenville Gage, B17C/HMS Internal Flow For Tar_Pamlico_1 Reach Tar_Pamlico Tar_Pamlico1 153790
Junction-1 2997.9 Tar_Pamlico Tar_Pamlico1A 66576
hilliardston 165.4 Hilliardston Gage, B17C/HMS US Boundary For Swift Creek Reach Swift_Ck Swift_Ck 236656.6
Sink-1 3168.0 Tar_Pamlico Tar_Pamlico1A 49475.84
springHope 679.8 Spring Hope Junction, HMS Only Tar_Pamlico Tar_Pamlico5 649363.4
Stony2 103.9 Stony Creek, HMS Only Internal Flow for Stony Reach Stony_Ck Stony_Ck 45818.84
Swift2 190.893 Swift_Ck Swift_Ck 191844.2
Fishing2 452.5602 Fishing Creek, HMS Only Internal Flow Between White Oak/Enfield Fishing_Ck Fishing_Ck 272835.7
Tar2 679.81 Upper Tar Node, HMS Only Internal Flow Between Louisburg/Spring Hope Tar_Pamlico Tar_Pamlico5 716101.4
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5.3 Model Parameters 
Terrain model was developed from high resolution digital elevation models sourced from Lidar for 
areas of identified flood problems as well as locations that appeared to require additional detail 
required for hydraulic modeling. The detailed 1-meter resolution terrain was provided by the State of 
North Carolina sufficiently covering the entire basin; however, the dataset was impractically large to 
be processed by GIS software for the 3,200 sq. mile basin. Given the challenge regarding the 
limitations of the dataset size, the extents falling outside the aforementioned areas were added 
having 10-meter terrain resolution accessed by the USGS. 


Numerous hydraulic models provided by the State of North Carolina were used to extract hydraulic 
structures which all fall in the following categories: bridges, culverts, railway, roadway, and pedestrian 
transportation stream crossings. 


Upstream of bridges, ineffective flow areas were set to the minimum elevation of the road (high 
chord). Downstream of bridges, ineffective flow areas were set to the minimum elevation of the bridge 
opening (low chord). During calibration, adjustments were made to the bridge structures that 
appeared to have debris concerns either from aerial photographs or choke points along the centerline 
of conveyance.  


Ineffective areas were also used in the overbanks where floodwaters are stagnant. The Fishing Creek 
watershed is an example of a reach that has low depressed storage within the floodplain, therefore 
ineffective area placement was completed to represent these areas along each reach. The Princeville 
Levee is a location that was treated as a levee point which prevents flows from entering the floodplain 
until which time overtopping occurs. This method was chosen as most appropriate to model the 
existing levee. 


Manning’s “n” values along each reach were initially assigned values for reasonableness regarding 
acceptable ranges of left, channel, and overbank roughness values. All were provided a visual 
assignment of manning’s roughness value based on an approximate 1000-foot scale. Justifications 
for manning’s roughness selection as explanatory variable used for calibration are described in the 
Model Calibration Section. 


5.4 Model Calibration 
The gage locations used for calibrations are shown in . Hurricane Matthew was chosen as a 
representative flood peak of which could easily be referred to as a design flood. High water marks 
were extracted from the USGS gages that provided stage data. Additionally, high water marks were 
searched for within the USGS database repository. High water mark data was recovered for the 
Hurricane Matthew event however were not located within the study area boundary, therefore, the 
calibration stages used were taken only from riverine gage locations.
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Figure 35: Low, best estimate, and high bounds depicting the stage variability due to roughness bounds 
  


TAR_PAMLICO_STUOY Plan· 1) MATTHEW 3/ 1/2022 2) MATTHEW LOW 3/1/2022 3) MATTHEW HIGH 3/1/2022 


120 


40 


I I 
i l 
~ ! :1l 
&i ~ 
~ a 


:;) 
:, 


I 
J 
;e 


~ ~ 
£ 


~ i 
~ 


.,; 


~ 
~ ill 


420000 440000 460000 480000 500000 520000 


~ 


! 
" j 0 


§ 
~ :'l 


21 
540000 560000 


Legend 


WS Hurricane tdatthe - MATTHEW 


WS Hurricane tdatthe - MATTHEW LOW 


WS Hurricane 1+1atthe - MATTHEW HIGH 


Ground 


OWS Hurricane ~ tthe - MATTHEW 


OWS Hurricane Mafte - MATTHEW LOW 


OWS Hurricane Matthe - MATTHEW HIGH 







71 


 
Figure 36: Tar river reservoir tailwater and NC581 USGS gauge of the Tar River 4 reach variance 
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Figure 37: Fishing Creek stage uncertainty and variance 
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Table 38: Hurricane Matthew event model comparison for WSEL 
Location Name Observed WSEL Modeled WSEL Difference (ft-Variance) Difference (in-Variance 
Tar River upstream of Louisburg, NC 304.02 303.90 -0.1 -1 
Tar River near Louisburg, NC 198.96 197.66 -1.3 -16 
Tar River near NC-581 Spring Hope, NC 152.50 151.84 -0.7 -8 
Tar River Langley Crossroads, NC 111.96 112.42 0.5 6 
Tar River at NC-97 Rocky Mount, NC 81.54 79.01 -2.5 -30 
Tar River at Tarboro, NC 45.61 42.40 -3.2 -39 
Tar River at Greenville, NC 20.92 18.76 -2.2 -26 
Tar River at Washington, NC OBSERVED WSEL NO CHANGE NO CHANGE 


Footnote 27: All elevations are shown in feet - NAVD88 
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5.5 Uncertainty Analysis 
Calibration results informed the hydraulic uncertainty of the water surface profiles by taking High and 
Low manning’s roughness estimates as upper and lower bounds. The water surface elevation 
differences between the Low and High were then used to compute average standard deviation of 
error between reaches that share uncertainty related to each gage location. Various reaches in the 
hydraulic model were ungauged in which case the selection of as specified by (EM 1619). Each 
justification regarding the selections of standard deviation computed/adopted for study. 


 


 
  


River Reach Standard Deviation Adopted Rationale and Estimate Basis
Conetoe_Ck Conetoe_Ck 1.60 Computed based on High/Low Water Surface Elevation Standard Deviation
Fishing_Ck Fishing_Ck 2.89 Computed based on High/Low Water Surface Elevation Standard Deviation
Green Mill Run Reach-1 1.50 Default Minimum Standard Deviation of Error in Stage, due to no high water mark data
jack_Creek jack_Creek3A 1.50 Default Minimum Standard Deviation of Error in Stage, due to no high water mark data
jack_Creek jack_Creek1 1.50 Default Minimum Standard Deviation of Error in Stage, due to no high water mark data
Stony_Ck Stony_Ck 1.50 Default Minimum Standard Deviation of Error in Stage, due to no high water mark data
Swift_Ck Swift_Ck 1.68 Computed based on High/Low Water Surface Elevation Standard Deviation
Tar_Pamlico Tar_Pamlico5 1.50 Default Minimum Standard Deviation of Error in Stage, due to no high water mark data
Tar_Pamlico Tar_Pamlico4 2.06 Computed based on High/Low Water Surface Elevation Standard Deviation
Tar_Pamlico Tar_Pamlico3 3.58 Computed based on High/Low Water Surface Elevation Standard Deviation
Tar_Pamlico Tar_Pamlico2 3.08 Computed based on High/Low Water Surface Elevation Standard Deviation
Tar_Pamlico Tar_Pamlico1 2.35 Computed based on High/Low Water Surface Elevation Standard Deviation
Tar_Pamlico Tar_Pamlico1A 1.50 Default Minimum Standard Deviation of Error in Stage, due to no high water mark data
Tar_Pamlico Tar_Pamlico1B 1.50 Default Minimum Standard Deviation of Error in Stage, due to no high water mark data
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5.6 Additional 2D Hydraulic Modeling for Inundation 
Refinement 


Needs for refining a complex spread of flow through the Tar River 4 reach and the lowest portions of 
both the Stoney Creek Reach and Tar River 5 Reach were established by the PDT. The flow paths 
vary significantly within the limits that a 2-dimensional hydraulic model would provide a better water 
surface elevation for each structure within the vicinity of the complex flow region as shown in Figure 
40. 


The 2D hydraulic model consisted of approximately 408,000 cells with nominal cell spacing of 100 
feet and average cell size of 4,500 square feet with an average cell face length of 70 feet. The mesh 
refinement included culvert and bridge information provided by an online GIS portal. Culverts over 54” 
and under 54” were considered, however many culverts within the inventory were not required due to 
a lack of influence to flood inundation results. Approximately 26 culverts were added to the 2D 
hydraulic model added to nearly 22 Internal 2D connections. 


 


Figure 38: Peak Water Surface Elevation comparison to existing water surface elevations 
 


The refinements associated with the 2D hydraulic model area were improved minimally for the high 
water mark elevation located at the USGS gage which included a calibration zone downstream on the 
Tar Pamlico Reach 4. The 1D hydraulic model underpredicted Hurricane Matthew’s peak which 
corresponded to 2.06 standard deviation of error which was computed using variance. During the 
calibration of 1D model manning’s roughness values were elevation in a manner that would 1) 
promote water surface elevation increases while also not exceeding physical maximums for the cover 
types observed in the reach.  


The largest refinement improvement in the 2D hydraulic model is that bi-directional flow was present 
and the 1D cross section in the hydraulic model was assigning flow depth values in areas that were 
disconnected. The 2D hydraulic model was better capable of modeling these remote areas by 
inserting culverts and other conveyance structures that were contributing to the flooding in the area. 


~ 
TAR_PAMUCO_STUOY Plan: t )MATTHEW 3/112022 2) MA111iEW LOW 3/112022 3) MATTHEW HIGH 31112022 


Legend 


WS Hurricane Melthe . IU,.TIHf W 


WS Humc,n.tllltlM•MATTllEWl OW 


ws Hutl'ieene Metl:fle . MATTHEW HIGH 


C Ground 90 0 
V> OWS tfttrl'bnc t:nc + MATTHEW 


-~ OWS HuMCeneMelihe• MATT11EWLOW 
a. ows HurriceneMe!!he- MATn1f WHIGti 
E 


ao 


' u . 
.. t 
i ..c .., 
~ 10 


.., 
"' 


I ~ ~ ., 
C 


"' 60 .g 
= . . '11 I ..... - -


~ -.:; i J~ so 


" I 2 0 i " ::iE ~ I ;i 
0 .. i !1 . ., "' ! ! ~ : " 


I !1 ! i ~1 
""'° 


...,,, 
''""' mooo ,,,coo .,.,,. '71000 '80000 


11,in Chenntl 0.1,no. (ft) 







76 


Given these findings, it is recommended that the uncertainty remains consistent for the Tar Mainstem, 
however significant improvement to overbank areas were significantly improved. See Figure 42 for a 
comparison of the inundation results. Furthermore, inundation grids were generated using the 
calibrated Hurricane Matthew flows, with frequency simulation runs informed by the DSS connections 
from the final synthetic frequency hydrographs. 
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Figure 39: Schematic demonstrating the complex flow paths and integrated transportation network 


 
Figure 40: 2D Hydraulic model representative example of mesh 
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Figure 41: Inundation maps showing improvements to areas in floodplain areas (Green – 2D Results & Blue – 1D Results) 
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Figure 42: Fishing creek reach FWoP flowpaths 
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Figure 43: Typical flowpath patterns for the lower Tar Pamlico 5 reach 
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Figure 44: Typical flowpath patterns observed during Hurricane Matthew for the Tar Pamlico 4 reach 
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Figure 45: Tar Pamlico 4 reach typical flow patterns just upstream of the Swift Creek confluence 
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6. Feasibility Alternative Analysis 
Listing of alternatives that received hydraulic or hydrologic modeling. The level of detail remained 
consistent for comparisons of impact in the immediate locality of the remediation but also systematic 
influences resulting in alternative implementation Future Without Project Conditions FWoP. This study 
resulted in having no structural features moving forward therefore the TSP includes a combination of 
non-structural improvements only. The following sections are meant to describe the screening 
techniques pursued by the Hydraulics and Hydrology to rule out measures from economics benefits. 
The Tentatively Selected Plan (TSP) is the alternative that includes flood dry proofing, elevating, and 
flood venting. 


Screened 
Alternative ID Overarching Alternative Name 


S26 Transportation Modification and Debris Management at Major Constrictions 
S25 Transportation Modifications 
S28 Rocky Mount Run of River Modification 
S11 Channel Modification #4 (Tarboro) 


Screened Potential Channel Modifications Pending Task 5 Results 
S12 to S15 Braided Channels Above Tarboro 


S10 Nashville Auxiliary Channel (Stony Creek) 
S10 Nashville West Washington Street Bridge Modification 


NNB2 Offline Detention (Water Farming) 
S1 to S3 Dry Dams 


Footnote 28: This table is a summary of the alternatives modeled with detail; for a comprehensive listing 
of measures screened see the Planning Appendix A 


6.1 Transportation Modifications and Debris Impacts (S26) 
The goal of this alternative is assessing the effects of implementing a debris management plan to 
several bridges throughout the watershed. The intention of this assessment is to determine if 
preventing debris buildup at crossings could potentially alleviate flooding and determine the 
effectiveness of a debris management plan providing the benefit of decreased infrastructure damage.  
USACE’s Tar-Pamlico & Neuse River Basins, NC – Geomorphic Summary report (USACE, 2021) 
indicates that there are concentrated sites of debris accumulation in the meander bends of the rivers 
surrounding urban areas and at bridge crossings throughout the watershed.  


Large woody debris is common along the main stem of the Tar River Mainstem, the Feasibility Study 
team feels that debris accumulations would occur on the rising limb of flood hydrographs. Debris 
management and removal operations would likely not be completed during flood events and would be 
best performed post flood conditions. See Figure 47 for a picture of typical large woody debris along 
the mainstem of the Tar River. 
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Figure 46: Large pile of Large Woody Debris in The Tar River near Tarboro, NC 
  


Approach & Methodology 
The first step was to identify certain bridge(s) that could potentially yield lower flood elevations under 
a debris management plan.  To accomplish this a first pass assessment was conducted by 
eliminating all debris blockages on all bridge crossing piers in the existing conditions HEC-RAS 
model.  This essentially allowed for a best-case flooding scenario to ascertain two key factors.  One 
factor being how much flood reduction, if any all, occurs with debris removed from bridges.  The 
second factor also being if any reductions occur in urban and/or residential areas where flood 
damage reduction is more greatly realized.  For the first pass assessment only the 100-year.   


After running the model with all debris removed the results were analyzed to determine a smaller 
subset of bridges that would be further analyzed.  This subset of bridges was limited to 
urban/residential areas, and where flood reductions were around 0.5 feet or more.  Two additional 
HEC-RAS model runs were created with this smaller subset of bridges.  One model was run with the 
subset of bridges completely clear of debris.  This was done to see if the results differed from when 
all bridges in the model were cleared of debris.  The second model run was conducted with the 
subset of bridges having 50% of debris removed from their piers. 


Results 
Results from the HEC-RAS model where all bridges were removed of debris show that there was 
zero change in flood elevations for Conetoe Creek, Fishing Creek, Green Mill Run, and Jack Creek. 


Results showed that there were areas of reduced flood stage within urban/residential areas of Stony 
Creek, Swift Creek, and the Tar Pamlico River.  The Tar Pamlico River especially showed areas a 
large flood reduction.  Unfortunately, most of these large reductions were in rural areas and/or 
towards the upstream end of the river.  Full results for this analysis can be found in Appendix X.  
Using the provided results from the model run a handful of bridges on Stony Creek, Swift Creek, and 
the Tar Pamlico River mainstem were selected for further analysis.  Table 39 shows which bridges 
were chosen for debris removal. 
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Table 39: Bridge Crossings for Debris Removal 


River HEC-RAS 
STA Road Name 


Tar 
Pamlico 


741019.0 SR 1001, Ferrells Bridge Road 


797947.2 U.S. 401, S. Bickett Boulevard 


799733.6 SR 1229, S. Main Street 


840453.5 SR 1003, Simms Bridge Road 


Swift 
Creek 


176467.3 NC4, NC48 


178277.1 I-95 (SB) 


200780.6 SR 1003, Red Oak Road 


Stony 
Creek 


3823.341 US 301 Bypass, Wesleyan 
Boulevard 


4105.634 Tarrytown Center 


7031.708 SR 1616, Country Club Road 


8852.217 US 64 BUS 


14220.71 Jones Road 


16428.41 SR 1613, Winstead Ave 


23767.63 US 64 Bypass 


29307.08 SR1544, Halifax Road 


45240.22 SR 1603, Od Carriage Road 


59886.89 SR 1003, Red Oak Road 


66587.48 SR 1670, 1st Street 


73736.27 SR 1435, Wonble Road 


74974.13 US 64 (WB) 


75061.1 US 64 (EB) 


78094.67 NC 58, W. Washington St 


85124.11 US 64 Bypass (WB) 


101416.7 SR 1320, Vick Road 


 


Figure 48 through Figure 50 show the locations of each of the bridges analyzed for debris removal. 
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Figure 47: Tar Pamlico Bridge Crossings for Debris Removal 
 


 


Figure 48: Swift Creek Bridge Crossings for Debris Removal 
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Figure 49: Tar Pamlico Bridge Crossings for Debris Removal 
 


 


Figure 50: Tar Pamlico Bridge Crossings for Debris Removal 
 


Table 40 shows the resulting decrease (negative number) in water surface elevation from 100% 
removal of debris when compared to the existing calibrated model.  Full model results can be found in 
HEC – RAS Model. 
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 Table 40: WSEL Differences with 100% Debris Removal 


River HEC-RAS 
STA 


Effected 
Population 
Center 


Return 
Period 


Max. Δ WSEL 


(ft) 


 


Avg. Δ WSEL (ft) 


 


Tar 
Pamlico 


840620.8 


To 


739026.9 


Louisburg, 
NC 


2-YR -1.59  -0.44 


5-YR -1.69 -0.35 


10-YR -2.09 -0.37 


20-YR -2.43 -0.40 


50-YR -2.68 -0.45 


100-YR -2.88 -0.49 


250-YR -3.13 -0.54 


500-YR -3.33 -0.58 


Swift 
Creek 


201074.0 


To 


175708.5 


Battleboro, 
NC 


2-YR -0.11 -0.02 


5-YR -0.18 -0.03 


10-YR -0.36 -0.06 


25-YR -0.60 -0.10 


50-YR -0.65 -0.14 


100-YR -1.23 -0.10 


250-YR -0.51 -0.15 


500-YR -0.68 -0.06 


Stony 
Creek 


101575.3 


To 


3702.674 


Rocky 
Mount & 
Nashville, 
NC 


2-YR -0.09 -0.01 


5-YR -0.20 -0.02 


10-YR -0.37 -0.03 


25-YR -0.71 -0.05 


50-YR -1.44 -0.09 


100-YR -1.95 -0.14 


250-YR -2.12 -0.24 


500-YR -1.88 -0.12 
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Table 41 shows the resulting decrease (negative number) in water surface elevation from 50% 
removal of debris when compared to the existing calibrated model.  Full model results can be found in 
HEC-RAS Model. 


Table 41: WSEL Difference with 50% Debris Removal 


River HEC-RAS 
STA 


Effected 
Population 
Center 


Return 
Period 


Max. Δ WSEL 


(ft) 


 


Avg. Δ WSEL (ft) 


 


Tar 
Pamlico 


840620.8 


To 


739026.9 


Louisburg, 
NC 


2-YR -1.54 -0.42 


5-YR -1.61 -0.33 


10-YR -1.99 -0.34 


25-YR -2.31 -0.37 


50-YR -2.54 -0.41 


100-YR -2.72 -0.44 


250-YR -2.94 -0.48 


500-YR -3.09 -0.52 


Swift 
Creek 


201074.0 


To 


175708.5 


Battleboro, 
NC 


2-YR -0.09 -0.01 


5-YR -0.16 -0.02 


10-YR -0.32 -0.05 


25-YR -0.55 -0.09 


50-YR -0.61 -0.13 


100-YR -1.22 -0.09 


250-YR -0.52 -0.15 


500-YR -0.55 -0.05 


Stony 
Creek 


101575.3 


To 


3702.674 


Rocky 
Mount & 
Nashville, 
NC 


2-YR -0.06 -0.01 


5-YR -0.13 -0.01 


10-YR -0.26 -0.02 


25-YR -0.55 -0.04 


50-YR -1.22 -0.07 


100-YR -1.06 -0.11 


250-YR -2.02 -0.19 


500-YR -1.75 -0.10 
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6.2 Alternative 5A- Channel Diversions (S11 & Other Screened Locations) 
The goal of this alternative was to evaluate the water surface profile changes due to a constructed 
diversion channel, Diversion Channel #4 while not inducing flood damage or transferred flood risk to 
the surrounding public at large.  Diversion Channel #4 is located south of Tarboro and Princeville, NC 
and runs roughly parallel to the Tar Pamlico River for approximately 3.6 miles, see Figure 52. 


 


Figure 51: Diversion Channel #4 Location Map 
 


Approach & Methodology 
 


The scope of this assessment called for evaluating the water profile drop for the construction of a 
diversion channel that has roughly the same channel capacity of the existing Tar River.  The existing 
conditions terrain used to calibrate the model show the Tar River in this area to be roughly 160 feet 
wide with side slopes approximately at 1V:5H, see Figure 53. 
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Figure 52: Tar River Existing Cross Section 
 


Given the geometry of the existing channel, a Diversion Channel #4 having a trapezoid cross section 
with a width of 160 feet and 1V:5H side slopes was entered in to HEC-RAS cross sections 289972.2 
through 272426.  The channel was then assigned a Manning’s n value of 0.05, matching that of the 
existing conditions model for the Tar River, see Figure 54.  It should be noted that the channel 
geometry and Manning’s n value was selected only based on replicating the existing Tar River.  This 
diversion channel does not in any way reflect a stable channel design and/or reflect a Manning’s n 
representative of a constructed channel material.       


 


Figure 53: Tar River with Diversion Channel #4 Cross Section 
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The diversion channel was not modeled to receive high water over a levee or modeled separately as 
its own reach within HEC-RAS.  It was simplistically modeled to be serve as extra conveyance for the 
main Tar River.  HEC-RAS’ levee feature was added to the high ground between the main Tar River 
and the diversion channel to simulate flow in the diversion channel only when flood waters are high 
enough. 


Results 
 


Figure 55 shows the resulting water surface profiles for the evaluation of Diversion Channel #4.  The 
diversion channels are shown against the existing conditions model.  The profiles shown are for the 
5-year and 100-year events.  These two events were shown to provide examples of the flood water 
reductions due to Diversion Channel #4.  One can see that there is larger difference in water surface 
elevations for larger (less common) events compared to smaller (more frequent events). Complete 
model results can be found in HEC-RAS Model. 


 


Figure 54: Example Water Surface Profile Reductions 
 


Table 42: WSEL Difference with 50% Debris Removal 


River HEC-RAS 
STA 


Effected 
Population 
Center Return 


Period 
Max. Δ WSEL 


(ft) 


 


Avg. Δ WSEL 
(ft) 


 


Tar 
Pamlico 


362338.4 


To 


272426 


Princeville/Rocky 
Mount, NC 


2-YR -1.29 -0.37 


5-YR -1.33 -0.41 


10-YR -1.67 -0.65 


25-YR -1.60 -0.71 


50-YR -1.66 -0.88 


TarRiverSteady Plan: 1) EX 9/3/2021 2) T_SA 9/14/2021 
T•r_ParrlcoT•r_Parrlco2 


Mai'IChannel Di$tanee(lt) 


WS 100YfAR -EX 


WS 100YE.AA.- T_SA 


WS 5YfAR-EX 


WS 5YfAR -T_S.O.. 


73651.27, 4.3'1 







93 


River HEC-RAS 
STA 


Effected 
Population 
Center Return 


Period 
Max. Δ WSEL 


(ft) 


 


Avg. Δ WSEL 
(ft) 


 


100-YR -1.66 -0.88 


250-YR -1.57 -0.88 


500-YR -1.45 -0.76 


 


6.3 Transportation Modification Increase in Structure Conveyance (S25 & S10) 
The transportation modification alternative seeks to identify major hydraulic structures that have the 
most opportunity for increased conveyance by consideration of additional culverts, bridge removal, 
and/or modification to bridge span/culvert.  The predominant goal is to maximize water surface 
elevation reduction around urbanized areas where inundation from flooding is likely to have negative 
impacts.  


Selection of hydraulic structures locations that would give the most benefit to reduction of flood 
inundation were determined through a collection of several different strategies. The first being a visual 
inspection of each modeled bridge using different frequency profiles to determine which structures 
significantly increase water surface elevation Figure 56. 
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Figure 55: Water Surface Elevation Profile Inspection near Hydraulic Structures 
 


Noted locations of interest were then compared with structure/municipal data to make final 
determinations of which hydraulic structures would be best suited for modification.  An example 
location shown in Figure 2 shows a potential restriction from two bridges on Stoney Creek.  Red 
points signify structures that could be negatively impacted by this restriction and therefore was 
analyzed in task 2N and 2O (See Table 1).  


The same approach was used throughout the entire model which identified a total of seventeen 
bridge locations where increased water surface elevation in urbanized areas are susceptible to flood 
inundation (see Table 1).  To verify the magnitude of impact that each hydraulic structure on areas of 
interest, a steady state hydraulic model was created using HEC-RAS. 
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Table 43: Identified Hydraulic Structure Locations – Task 2 (S25) Sub-Alternatives 
ALT 
ID  


Geometry Name Reach River Station Description 


2A TarPam5_799733.6(SR 1229, S. Main St.) Tar_Pamlico5 799733.6 SR 1229, S. Main St. 
2B TarPam5_797947.2(US401 NC39, S.Bickett) Tar_Pamlico5 797947.2 US401, NC 39, S Bickett 


Blvd. 
2C TarPam5_705499.8(AbandonedRailroad) Tar_Pamlico5 705499.8 Railroad 
 
2D 


TarPam5_593213.3(SR 1981, TarRiverChrRd) Tar_Pamlico5 593213.3 SR 1981, Tar River 
Church Rd. 


2E TarPam5_518785.2(US644BUS,SunsetAve) 
 


Tar_Pamlico5 518785.2 US64BUS, Sunset Ave. 


2F TarPam4_505350.2(PeachtreeSt,Benvenue) Tar_Pamlico4 505350.8 Peachtree St, Benvenue 
Rd, NC48 


2G TarPam4_505110.2(NC43BUS,NC48,FallsRd) Tar_Pamlico4 505110.2 NC43 BUS, NC48, Falls 
Rd. 


2H TarPam4_495459.8(US64E) Tar_Pamlico4 495459.8 US64E 
2I TarPam2_29176.2(Hwy64BYP) Tar_Pamlico2 291762.5 Hwy. 64 BYP 
2J TarPam1_180732.2(US264,WBL) Tar_Pamlico1 180732.2 US264 WBL 
2K TarPam1A_88182(SR1565,GrimeslandBrRd) Tar_Pamlico1A 88182 SR 1565, Grimesland 


Bridge Rd. 
2L StonyCr_78094.67(NC58,W.WashingtonSt) Stony_Ck 78094.67 NC58, W. Washington 


Street 
2M StonyCr_59886.89(SR1003) Stony_Ck 59886.89 SR 1003 
2N StonyCr_4105.634(LoopRd,TarryTn,Gotham) Stony_Ck 4105.634 Loop Rd. Tarrytown 


Center, Gotham Ln. 
2O StonyCr_3823.341(US30ISBYP,WesleyanBlv) Stony_Ck 3823.341 US301SBYP, Wesleyan 


Blvd. 
2P Fishing_214506.3(Railroad) Fishing_Ck 214506.3 Railroad 
2Q Fishing_212720.6(US301) Fishing_Ck 212720.6 US301 
 


To fully maximize conveyance a HEC-RAS geometry file was created for each location of interest to 
first analyze the effect of bridge removal. Each of the geometry simulations removed only one bridge, 


Figure 56: Area of interest example 
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and results compared to an existing condition water surface profile for frequency events ranging from 
20 year to 250 year.  The figure below shows task 2K (Figure 3).  In this scenario the green 
inundation is shown to be slightly less than the existing condition model for the 100-year frequency 


 
 


 


 


 


 


 


 


 


 


 


 


 


 


 


Figure 57: Changes in water surface elevation compared to FWOP inundation (Task 2K) 
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Each bridge removal scenario, like the one shown in Figure c, when compared against the existing 
condition scenario were found to be negligible in all cases.  Only three bridges were found to have 
any improvement to inundation around structure data. Those three bridges are listed in Table 44 
below. 


 


Table 44: Identified hydraulic structure locations for Task 2 evaluation 
 


 


 


 


 


 


 


 


 


For each of the locations mentioned in Table 43, a comparison of water surface profile differences to 
the existing condition were analyzed. 


An example of this is the Grimesland Bridge, located approximately 7 miles west of Washington, NC.  
A water surface elevation comparison for the 100-year frequency gives a -1.64 ft difference if the 
bridge were totally removed.  It should also be noted that the effects of bridge removal are noticed 
approximately 10 miles upstream, the biggest difference (-1.64 ft) being at the bridge location. This 
can be seen in Figure 48 and 49 below.  A list of all water surface elevation comparisons can be 
found in Table 44.   


Removal of the bridge causes a reduction upstream of the bridge, but a 0.76 ft increase in water 
surface downstream, which would ultimately transfer flood risks, therefore this alternative has been 
screened for 1) effectiveness, and 2) transference of flood risk.  As for the other two scenarios the 
water surface difference was present upstream but did not seem to affect the water surface 
downstream. 


Task 


Identifier  


Geometry Name Reach River 
Station 


Description 


 


2D 


TarPam5_593213.3(
SR 1981, 
TarRiverChrRd) 


Tar_Pamlico5 593213.3 SR 1981, Tar River 
Church Rd. 


2J TarPam1_180732.2(
US264,WBL) 


Tar_Pamlico1 180732.2 US264 WBL 


2K TarPam1A_88182(S
R1565,GrimeslandBr
Rd) 


Tar_Pamlico1A 88182 SR 1565, 
Grimesland Bridge 
Rd. 
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Figure 58: Changes in WSEL compared to FWoP (Task 2K) 
 


 
 


 
Figure 59: Cross section US of Bridge WSEL Comparison (Task 2K) 
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Table 45: Water surface elevation comparisons 
Location 
Reference 


Cross Section 
Reference 


Recurrence 
Interval 


WSEL 
Comparison 
(feet) 


Distance from 
Bridge 
(miles) 


10 miles 
southwest of 
Rocky Mount 


Tar_Pamlico5 
593213.3 


25-year 
 


-5.45 US – 1.13 
DS – 1.28 
 50-year 


 
-5.21 


100-year 
 


-5.02 


250-year -5.11 
500-year -5.02 


3 miles west of 
Greenville 


Tar_Pamlico1 
180732.2 


25-year 
 


-0.278 US – 5.66  
DS – 3.68  
 50-year 


 
-0.366 


100-year 
 


-0.422 


250-year -0.563 
500-year -1.07 


7 miles west of 
Washington 


Tar_Pamlico1A 
88182 


25-year 
 


-0.456 US – 9.55  
DS – 4.45 
 50-year 


 
-1.07 


100-year 
 


-1.64 


250-year -2.79 
500-year -1.07 


 


Although improvement did occur for some structures throughout the model domain, the overall benefit 
is negligible and does not address solutions to basin wide flooding that effects residential and 
commercial structures. Because total removal of hydraulic structures did not address a feasible 
solution, assessment of structure improvements to enhance conveyance was not analyzed. 


 


6.4 Rocky Mount Run of River Removal (S28) 
The Rocky Mount run of river modification alternative seeks to estimate water surface elevation 
reductions for each annual chance exceedance probability by removing the low head hydraulic 
structure. The Rocky Mount Mill Dam is a low head dam located just downstream of Falls Road (see 
Figure 1 below). 
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Figure 60: Location of Rocky Mount Mill Dam 
 


A similar assessment was performed in a 2018 Tar River Basin Food Analysis and Mitigation 
Strategies Study conducted by North Carolina Emergency Management and the North Carolina 
Department of Transportation (NCDOT).  In mitigation scenario 10 named Rocky Mount Mill Dam 
Removal, it was noted removal of the dam can decrease flooding in the Tar Pamlico River for various 
frequency profiles.  This seemed to be especially true for lower magnitude events.   


Impacts of dam removal were also considered as part of the 2018 study.  It was found that removal of 
the dam would cause lower water levels necessary for the City of Rocky Mount water intake and 
water treatment plant on Sunset Avenue. Finding show that during low flow periods the plant would 
not be able to extract sufficient water volume at the plant intake. As a result, the existing water 
treatment plant would have to be relocated to a new site, although cost and location were not 
estimated. Pertinent data associated with the structure was received by the municipality shown in 
Table 46. 
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Table 46: Rocky Mount Low Head Dam pertinent data 
Dam Type Stone Masonry 


Dam Height (Max Section) 15 ft 


Dam Hydraulic Height (Max Section) 15 ft 


Dam Crest Length 740 ft (including abutments) 
600 ft per NC Dam Inventory 


Dam Crest Width 4 ft 


Dam Crest Elevation (1981 Phase 1 Report) 
Dam Crest Elevation 2015 Mack Gay Survey 


EL 84.1 (assumed NGVD29 datum) 
EL 83.2 (NAVD88) 


Dam Upstream Slope Assumed Vertical 


Dam Downstream Slope Vertical 


Normal – August Mean2 EL 83.5 


Normal – March Mean2 EL 84.4 


Spillway Type Straight Drop with Max Drop of 15 ft 


Bottom Drain 2 Sluice Gates, Electro-Mechanically Operated, 10 ft 
wide by 10 ft tall 


Storage Capacity at Top of Dam 224 acre-ft 


 


The existing model used as part of the existing conditions steady state model was found to not have 
the Rocky Mount Mill low head dam modeled as part of the geometry.  Because of this, this 
alternative steady state HEC-RAS model compared an existing condition geometry, that excluded the 
weir, to a modified geometry that includes the weir.   


Modeling results show that maximum water surface elevations for frequencies ranging from 20-year 
to 250-year have a negligible impact between the two scenarios. The largest difference occurs at 
lower frequencies, which in the case shown in Figure 2 is a 20-year event with a 0.3 ft difference. This 
difference in water surface elevation spans from the Falls Road Bridge to the Rocky Mount low head 
dam, which is about 300 ft.  Peak discharge profiles upstream and downstream of these two locations 
converge and appear to be the same. 


 


6.5 Offline Detention, Water Farming (NNB2) 
The offline detention alternative seeks to identify potential sites for increased storage in the 
overbanks with the primary objective of estimating required storage to reduce water surface elevation 
for the 100-year frequency event.  


Before any offline storage was estimated, site locations were first established where detention basins 
are thought to be most effective for reduces water surface elevations. These locations include Fishing 
Creek, Stony Creek, Swift Creek, and the Tar Pamlico River from Rocky Mount to Conetoe Creek. 
Other considerations within these locations include areas were there would be limited impacts to 
existing structures, bridges, and major highway systems.  Once each site had been identified, all 
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locations were presented to the Project Delivery Team (PDT) for further discussion. Using this 
approach, a total of ten locations were selected and listed in Table 46 below. 


Table 47: Identified detention basin locations 
Task Location Reach Near 


River 
Station 


Proposed 
Basin Area 
(sq. mi.) 


10A Swift Creek (Wake Stone Corps) Swift_Ck 186822.8 0.43 
10B Fishing Creek (Downstream of 


Franklington) 
Fishing_Ck 179771.7 7.36 


10C TarPam4 (Adjacent to Pittman Grove) Tar_Pamlico4 467337 1.87 
10D TarPam3 (Adjacent to Belvedere) 


 
Tar_Pamlico4 380939 2.77 


10E TarPam2 (Adjacent to West Tarboro) Tar_Pamlico2 311392.6 17.65 
10G Upstream of the US301 Bridge Fishing_Ck 234058.8 0.33 
10F Downstream of the SR 1343, White 


Oak Rd Bridge 
Fishing_Ck 300526.2 0.29 


10H Hanson Aggregates near Rock Mount Tar_Pamlico4 48120 0.12 
10I Hanson Aggregates near Rock Mount Tar_Pamlico4 480345 0.08 
10J Upstream/Downstream of the SR 


1243, Leggett Road Bridge 
Tar_Pamlico4 477500 1.49 


 


Out of the ten locations mentioned in Table 1, only five were selected for further analysis as 
conceivable sites for detention basin storage.  Most excluded locations (Task 10G to 10I) had a 
negligible reduction in total inflow volume, which was estimated to be five percent or less of the total 
volume. Only one of the excluded locations (Task 10J) was ruled out specifically for the exceptional 
number of impacted structures, roads, and bridges.  A location near that of Task 10J was selected 
because of this (see Task 10C). Locations selected for further analysis (Task 10A to 10E) based on 
reduction in total volume and a potential for lesser number of economic impacts are shown in Table 2 
below.   


Table 48: Detention basin locations for further analysis 
Task Location Reach Near River 


Station 
Proposed 
Basin Area 
(sq. mi.) 


10A Swift Creek (Wake Stone Corps) Swift_Ck 186822.8 0.43 


10B Fishing Creek (Downstream of 
Franklington) 


Fishing_Ck 179771.7 7.36 


10C TarPam4 (Adjacent to Pittman 
Grove) 


Tar_Pamlico4 467337 1.87 


10D TarPam3 (Adjacent to Belvedere) 


 


Tar_Pamlico4 380939 2.77 


10E TarPam2 (Adjacent to West Tarboro) Tar_Pamlico2 311392.6 17.65 


 


For each identified location, shown in Table 2, detention basin dimensions were estimated purposely 
to determine peak storage volumes primarily for the 100-year frequency. Estimates were made with a 
few necessary assumptions, particularly that each detention basin is thirty foot in depth with a 3:1 
side slope.   This was the assumption for all Tasks in Table 2, except for Task 10A, Swift Creek.  For 
Task 10A the area in and around the Wake Stone Corporation was assumed to be excavated to 
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elevation forty feet above sea level, which on average is about eighty foot below the existing ground 
surface in most locations.   


Using these assumptions, along with a detention basin calculator from the Federal Highways 
Administration, an elevation-storage-discharge was developed individually for each site.  An example 
of the resulting storage curve can be seen in Figure A below, which shows calculated storage for 
Task 10A, Swift Creek.   


Total storage for each task was constructed using similar methods as those described for Task 10A 
above, with results displayed in Table 3 below.  With each storage curve, a simplified HEC-HMS 
model was created with the aim of diverting flow exclusively to maximize total detention basin 
storage, thus reducing the peak water surface elevation for the 100-year frequency event in 
downstream locations.  A diversion in the HEC-HMS modeling software is an element with two 
outflows, main and diverted, and one or more inflows.  


Inflow hydrographs used in the simplified model analysis came from an already existing basin wide 
HEC-HMS model described in previous sections. The synthetic hydrographs were developed using 
precipitation-based methods for various frequency-based events  To resolve this, inflow hydrograph 
peaks in the existing HEC-HMS were scaled to be like that of those peaks in HEC-RAS.  This 
ensures that when the diversion is maximized in simplified HEC-HMS, the reduction in peak flow is 
then used to compare water surface elevations in the HEC-RAS steady state model. 


Table 49: Detention basin total storage used in HEC-HMS diversion 
Task Location Reach Total 


Estimated 
Storage 
(Acre-ft) 


Assumed 
Detention 
Basin Depth 
(feet) 


Proposed 
Basin Area 
(sq. mi.) 


Inflow volume 
reduction 
(Percent) 


10A Swift Creek (Wake 
Stone Corps) 


Swift_Ck 22,605 80 0.43 38% 


10B Fishing Creek 
(Downstream of 
Franklington) 


Fishing_Ck 26,000 10 7.36 17% 


10C TarPam4 (Adjacent to 
Pittman Grove) 


Tar_Pamlico4 35,921 30 1.87 16% 


10D TarPam3 (Adjacent to 
Belvedere) 


 


Tar_Pamlico4 37,368 30 2.77 16% 


10E TarPam2 (Adjacent to 
West Tarboro) 


Tar_Pamlico2 339,125 30 17.65 51% 
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Figure 61: Task 10A reduced peak from diverted inflow 
 


In the example of Task 10A shown in Figure 2, peak inflow was reduced because of diverted storage 
from 14,475 cfs to approximately 5,000 cfs. Maximum benefit to reduce the peak inflow was detected 
through an iterative process that was dependent on when detention storage was initiated.  For 
instance, in the example of Task 10A, the maximum reduction was achieved when flow was diverted 
beginning at 5,000 cfs.  It was observed that diverted flow was not as efficient in peak reduction of the 
inflow hydrograph if initiation began before or after 5,000 cfs. Each task was done similarly to achieve 
maximum inflow reductions that would eventually be incorporated in the HEC-RAS steady state 
model.   
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Figure 62: WSEL Comparison of Task 10 to FWoP 
 


In HEC-RAS the steady flow editor was updated with the new peak inflow from the simplified HEC-
HMS model.  The updated water surface elevation profiles were then compared to an existing future 
without project condition scenario.  The water surface differences can be seen in Figure 3 below for 
Task 10A. Some areas in Swift Creek have water surface elevation reductions as much as 6.5 foot, 
and 3.25 feet on average.  The difference in water surface elevation steadily goes to zero near the 
confluence of Swift Creek and the Tar Pamlico River as shown in the profile in Figure 3.  Differences 
in water surface elevation for each scenario, along with potential impacts to structures, bridges, and 
highways due to detention basin installment are given in Table 4 below.   


Table 50: Detention basin impacts 
Task Location Average 


WSEL 
Difference 


(Feet) 


Estimated 
Excavation 
Volume  
(Acre-ft) 


Estimated Impacted Structures, Bridges, and 
Highways from Installation of Detention Basin 


10A Swift Creek 
(Aggregate and 
Agricultural 
Company) 


-3.25 13,500 Wake Stone Corporation – Aggregate and Agricultural 
Company 


10B Fishing Creek 
(Downstream of 
Franklington) 


-1.71 26,000 Various Farms/Farmland 
Roads - Islands Road, Douglas Hill Farm Road, and Bam 
Hill Road  


Setecled. 'ekrtltion' 


WSEL Comparison to FWOP for 100-year Frequency 


----\ 


.. - . . 
• 
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Bridges - SR 1109, Islands/Etheridge Rd, and SR 1429, 
Draughan/Grammon Rd  


10C TarPam4 
(Adjacent to 
Pittman Grove) 


-0.85 35,921 Various Farms/Farmland 
Roads- There does not appear to be any official roads, 
only dirt roads throughout farmland.   


10D TarPam3 
(Adjacent to 
Belvedere) 


 


-1.91 37,368 Various Farms/Farmland 
Roads – Penders Mill Run  


10E TarPam2 
(Adjacent to West 
Tarboro) 


-0.14 339,125 Various Farms, Farmland, and Bussiness – Dail 
Strawberries, Dickens Funeral Services, Weeping Mary 
Church, Thee Thicket, Church of God Seventh Day 
Roads – US Hwy 64, S Shiloh Farm Road, Chinquapin 
Road, Burnette Farm Road, Tripple Jones Lane,  


 


Although improvement did occur in water surface elevation for some structures downstream of 
detention locations, the overall benefit does not appear to address solutions to basin wide flooding 
that effect residential and commercial structures. If an area is determined acceptable for offline 
detention, then a much more precise analysis would be required to properly size an inflow/outflow 
weir.  


This analysis assumes that maximization of weir dimensions has been designed and offline detention 
is operating at maximum efficiency.  Rough estimates were made to size an inflow/outflow weir based 
on peak inflow.  This was done by using the weir equation in formula (Equation 1), with adjustment in 
weir length as the variable for optimization of peak flows. 


Equation:1  Weir Equation 
 


𝑄𝑄 = 𝐶𝐶𝐶𝐶𝐻𝐻
3
2 


𝑄𝑄 − 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 (𝑐𝑐𝑐𝑐𝑐𝑐) 


𝐶𝐶 −𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 𝐶𝐶𝑊𝑊𝐿𝐿𝐿𝐿𝐿𝐿ℎ 


𝐻𝐻 − 𝐻𝐻𝑊𝑊𝐻𝐻𝐻𝐻 


 


Table 51: Estimated weir length 
Task Location Peak Flow 


(cfs) 
Flow at Invert 
(cfs) 


Weir Length 
(feet) 


10A Swift Creek 
(Aggregate and 


Agricultural 
Company) 


10,000 5000 414 
10B Fishing Creek 


(Downstream of 
Franklington) 


7,380 11000 2676 
10C TarPam4 


(Adjacent to 
Pittman Grove) 


13,852 20000 7175 
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10D TarPam3 
(Adjacent to 
Belvedere) 


 
9,107 14000 279 


10E TarPam2 
(Adjacent to West 


Tarboro) 
24,168 25000 636 
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6.6 Dry Dams (S1 to S3) 
PDT discussions occurred to reduce the full 22 reservoir sites into a number of specified reservoirs 
that would have appreciable effect to the reduction of flood stages. This was preliminary achieved by 
taking the Hydrologic Modeling System and “disconnecting” entire tributaries. Pursuing this approach 
improved the overall efficiency for developing an understanding of the systematic impacts to 
contributing areas. This narrowed the teams focus to three primary reservoir locations the Upper Tar 
River Reservoir, Stony Creek, and Fishing Creek Site No. 2. Reservoir locations shown overlaid to 
subbasin layout from HMS model is shown in Figure 64. 


 
Figure 63: Map with HEC -RAS Reaches and dry dam/reservoir locations. 
 


Each of the three reservoir sites were identified as potentially viable from high level reach screening 
perspective, therefore a sample design was chosen as representative for weighing the benefits of 
reservoir attenuation. Assumptions for the reservoir style design was based on the layout of Dover 
Reservoir located in the Huntington District Corps of Engineers. The notion that a significant number 
of reservoirs within the national inventory have spillway plotting frequencies of approximately 1/250 
year or 0.004 AEP was carried forward to estimate the reduction potential storage up to the 250 year 
level of event magnitude. This assumption was established with the secondary notion that if 
reservoirs do not provide benefits at the 250 year level the design costs would likely outweigh the 
benefits. 


The other parameter as identified as cost sensitive is top of dam elevation. Each top of dam elevation 
was set to not allow an preliminary estimate of probable maximum inflow at each site. Each of the 
three reservoir sites received an abbreviated estimate for the routing volume into the watershed using 
the calibrated hydrologic model. Storm orientation parameters were varied to achieve peak inflows at 
the reservoir. The top of dam elevation was then established as elevation not allowing overtopping. A 
summary of the pertinent data can be found in the following tables. After the conceptual design was 
drafted, HEC-HMS reservoir elements were added at junction locations for each of the sites. The 
entire HMS model DSS file output records were then used to process the reduction potential at each 
node which provided discharge time series. HMS RAS Calculator tool was used that identified 
functions such as VLookup, HLookup to post-process the hydrologic modeling results. The HEC RAS 
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flow file was then modified to include the discharge reduction points through all impact of the 
watershed. Water surface profiles associated with each alternative upstream of each reservoir site 
had a peak reservoir frequency elevation observed in the hydraulic model. The only purpose for 
including the reservoir elevations was to gain an understanding of the environmental impacts as well 
as a provisional look at reservoir pool footprints.
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Table 52: Alternative 14B – Fishing Creek Site No. 2 


 
 


 


 


 


 


General Items
River


County and State


Dam Location Latitude:  36.109141° Longitude:  -77.548968°


Closest Downstream Population Center


Watershed Area Above Dam


Main Dam
Type
Maximum Dam Height
Estimated Maximum Flood Storage
Top of Dam Elevation (NAVD 1929)
Top of Dam Length
Estimated Normal Pool Elevation


Spillway


Type


Spillway Crest Elevation
Spillway Crest Width
Estimated PMF Design Discharge 


Outlet Works


Type


Invert Elevation


Marsh Dike Embankment
Maximum Height
Length


Halifax Dike Embankment
Maximum Height
Length


Enfield Dike Embankment
Maximum Height
Length


9 feet
2,600 feet


5 feet
7,100 feet


26 feet
4,300 feet


400 feet
40,400 cubic feet per second


Gated Sluices with Stilling Basin


56 feet


30,000 feet
Dry Dam


Uncontrolled Ogee Service Spillway


87.7 feet


Rolled Earth Embankment with Gravity Spillway Monoliths
48.2 feet
754,300 acre-feet
103.0 feet


Fishing Creek Dry Dam - Pertinent Design Data


Fishing Creek


Edgecombe and Halifax, North Carolina


Tarboro, North Carolina


744 square miles


Figure 65: HMR 51/52 Simulated Storm Pattern Distribution for Fishing Site No. 2 


Figure 64: Water surface profile comparisons for the Fishing Creek flood reductions 
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Figure 66: Routing Chart for the Fishing 2 Reservoir Site (above), 100 YEAR Routing With and Without Project at Tarboro, NC 


 
Footnote 29: Red Line Reflects With Project Conditions and Green is Future Without Project Conditions 
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Table 53: Alternative 14F Stony Creek Site 


 
 


 


 


 


 


 


 


 


 


 


 


General Items
River
County and State
Dam Location Latitude:  35.988743° Longitude:  -77.997743°


Closest Downstream Population Center


Watershed Area Above Dam


Main Dam


Type


Maximum Dam Height
Estimated Maximum Flood Storage
Top of Dam Elevation (NAVD 1929)
Top of Dam Length
Estimated Normal Pool Elevation


Spillway


Type


Spillway Crest Elevation
Spillway Crest Width
Estimated PMF Design Discharge


Outlet Works


Type


Invert Elevation 143 feet


195.8 feet
400 feet
23,400 cubic feet per second


Gated Sluices with Stilling Basin


198.8 feet
8,800 feet
Dry Dam


Uncontrolled Ogee Service Spillway


52.3 square miles


Rolled Earth Embankment with Gravity Spillway Monoliths


57 feet
54,000 acre-feet


Stony Creek Dry Dam - Pertinent Design Data


Stony Creek
Nash, North Carolina


Nashville, North Carolina


Figure 67: Water surface profile comparison for the Stony Creek Reservoir 
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Figure 68: Routing Chart for the Fishing 2 Reservoir Site (above), 100 YEAR Routing With and Without Project measured at Rocky Mount PAR 


 
Footnote 30: Red Line Reflects With Project Conditions and Green is Future Without Project Conditions 
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Table 54: Alternative 14E – Upper Tar River Reservoir 


 
 


 


 


 


 


 


 


 


 


 


 


 


 


 


General Items
River
County and State
Dam Location Latitude:  35.953198° Longitude:  -78.218756°


Closest Downstream Population Center


Watershed Area Above Dam


Main Dam
Type
Maximum Dam Height
Estimated Maximum Flood Storage
Top of Dam Elevation (NAVD 1929)
Top of Dam Length
Estimated Normal Pool Elevation


Spillway
Type
Spillway Crest Elevation
Spillway Crest Width
Estimated PMF Design Discharge


Outlet Works
Type
Invert Elevation


Gated Sluices with Stilling Basin
149 feet


Uncontrolled Ogee Service Spillway
200.0 feet
400 feet 
122,400 cubic feet per second


79.2 feet
344,000 acre-feet
227.3 feet
3,100 feet
Dry Dam


Franklin, North Carolina


Spring Hope, North Carolina


553 square miles


Rolled Earth Embankment with Gravity Spillway Monoliths


Upper Tar River Dry Dam - Pertinent Design Data


Tar River


Figure 69: Storm orientation for HMR 51/52 for Probable Maximum Flood Estimate 
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Figure 70: Routing Chart for the Fishing 2 Reservoir Site (above), 100 YEAR Routing With and Without Project measured at Rocky Mount PAR 
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Introduction and Background 
This qualitative assessment of climate change impacts is required by U.S. Army Corps of Engineers 


(USACE, “the Corps”) Engineering and Construction Bulletin (ECB) 2018-14, “Guidance for 


Incorporating Climate Change Impacts to Inland Hydrology in Civil Works Studies, Designs, and 


Projects.” This assessment documents the qualitative effects of climate change on the hydrology in 


the region. The ECB 2018-14 analysis is targeted at identifying potential impacts and risks to the Tar-


Pamlico Basin Feasibility Analysis Study due to climate change. 


USACE projects, programs, missions, and operations have generally proven to be robust enough to 


accommodate the range of natural climate variability over their operating life spans. However, recent 


scientific evidence shows that in some places and for some impacts relevant to USACE operations, 


climate change is shifting the baseline about which that natural climate variability occurs and may be 


changing the range of that variability as well. This is relevant to USACE because the assumptions of 


stationary climate conditions and a fixed range of natural variability, as captured in the historic 


hydrologic record may no longer apply. Consequently, historic hydrologic records may no longer be 


appropriately applied to carry out hydrologic assessments for flood risk management in watersheds 


such as the Tar-Pamlico Basin. 


Tar-Pamlico River Basin Description 
The Tar-Pamlico River basin is the fourth largest river basin in North Carolina and is one of only four 


river basins whose boundaries are located entirely within the state. The Tar River originates in north 


central North Carolina in Person, Granville and Vance counties and flows southeasterly until it 


reaches tidal waters near Washington and becomes the Pamlico River. The river empties into the 


Pamlico Sound. The Pamlico River is a tidal estuary that flows into the Pamlico Sound. Major 


tributaries of the Tar River include Fishing Creek, Swift Creek, Little Fishing Creek, Town Creek, 


Conetoe Creek, Chicod Creek, Tranters Creek and the Pungo River. Based on the 2011 National 


Land Cover Data, the Tar-Pamlico River Basin's estimated developed area is ~7%, agriculture ~29%, 


wetlands ~23% grassland/scrub ~12% and forest ~27%. Development and population growth centers 


around Greenville, Rocky Mount, Washington and in rural areas within commuting distance to 


Raleigh.  


The Tar River Basin begins in the Piedmont of North Carolina and extends 215 miles southeast 


through the Coastal Plan and flows to the Pamlico Sound estuary. The basin covers about 6,100 


square miles. The basin encompasses all or part of 18 counties. Major population centers in the study 


area include the cities of Louisburg, Rocky Mount, Greenville, Tarboro, and Princeville, NC. 
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Tar-Pamlico Basin Gage Data 


The Tar-Pamlico Basin has 13 stream gage sites, of which 8 are located along the Tar River 


mainstem. Listed below in Table 1 are the USGS gages that are within the Tar-Pamlico Basin. 


Table 1: Summary of Available USGS gages located in the Tar-Pamlico Basin 


USGS 
NO. 


Gage Name and Location DA, 
mi2 


Latitude Longitude Water 
Quality 


Data 


Start of 
Record 


Latest 
Record 


02081500 Tar River near Tar River, NC 165 36.1942 -78.5831 Yes 1939 2020 


02081747 Tar R at Us 401 At 
Louisburg, NC 


435 36.0931 -78.2961 Yes 1934 2020 


02082000 Tar River near Nashville, NC 708 35.8493 -77.9305 Yes 1929 1970 


02082506 Tar R Bl Tar R Reservoir 
near Rocky Mount, NC 


784 35.9006 -77.8656 Yes 1971 2012 


02082585 Tar River at Nc 97 At Rocky 
Mount, NC 


933 35.9547 -77.7872 No 1977 2020 


02082770 Swift Creek at Hilliardston, 
NC 


173 36.1122 -77.9200 Yes 1924 2020 


02082950 Little Fishing Creek near 
White Oak, NC 


178 36.1833 -77.8761 Yes 1960 2020 


02083000 Fishing Creek near Enfield, 
NC 


530 36.1506 -77.6931 Yes 1910 2020 


02083500 Tar River at Tarboro, NC 2,222 35.8944 -77.5331 Yes 1897 2020 


02083800 Conetoe Creek near Bethel, 
NC 


72 35.7760 -77.4622 Yes 1955 2002 


02084000 Tar River at Greenville, NC 2,697 35.6167 -77.3728 Yes 1887 2020 


02084160 Chicod Cr at SR1760 Near 
Simpson, NC 


42 35.5617 -77.2308 Yes 1976 2020 


02084472 Pamlico River at 
Washington, NC 


3,200 N/A N/A Yes 1999 2020 


 
Observed Trends in Current Climate and Climate Change 
 


Literature Review of Observed Climate Changes 
The Tar Pamlico River Basin is located in Water Resource Region (i.e. HUC-2 watershed) number 


03, the South Atlantic-Gulf Region.  A January 2015 report conducted by the USACE Institute for 


Water Resources (USACE 2015b) summarizes the available climate change literature for this region, 


covering both observed and projected changes. This summary is represented in Figure 1 below. 


The results presented in this review indicate a mild upward trending in temperature and a mild 


downward trending in streamflow in the South Atlantic-Gulf Region, particularly since the 1970s. 


However, clear consensus does not exist for either. Studies on precipitation show mixed results but 


with more findings showing an upward, rather than downward, pattern over the past 50 to 100 years. 
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Figure 1: Summary matrix of observed and projected climate trends 


Temperature 
Several studies focusing on observed trends in historical temperatures were reviewed for this report. 


These include both national scale studies inclusive of results relevant to Water Resources Region 03 


and regional studies focusing more specifically and exclusively on the area. Results from both types 


of studies are discussed below.  


A 2009 study by Wang et al. examined historical climate trends across the continental United States. 


Gridded (0.5 degrees x 0.5 degrees) mean monthly climate data for the period 1950 – 2000 were 


used. The focus of this work was on the link between observed seasonality and regionality of trends 


and sea surface temperature variability. The authors identified positive statistically significant trends 


in recent observed mean air temperature for most of the U.S. (Figure 2). For the South Atlantic-Gulf 


Region, mixed results are presented. A positive, but mild, warming trend is identified for most of the 


area in the spring and summer. For the fall months, the southern portion of the area is shown to be 


warming while mild cooling is shown in the northern portion of the area. For the winter months, the 


divide appears to be more east-west, with warming in the east and cooling in the western portion of 
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the area. A later study by Westby et al. (2013), using data from the period 1949 – 2011, moderately 


contradicted these findings, presenting a general winter cooling trend for the entire region for this time 


period. The third NCA report (Carter et al., 2014) presents historical annual average temperatures for 


the southeast region. Their southeast study region is larger than, but inclusive of the South Atlantic-


Gulf Region. For this area, historical data generally shows mild warming of average annual 


temperatures in the early part of the 20th century, followed by a few decades of cooling, and is now 


showing indications of warming. However, though a seasonal breakdown is not presented, the NCA 


report cites an overall lack of trend in mean annual temperature in the region for the past century. 


Details on statistical significance are not provided. 


 


Figure 2: Trends in surface air temperature (a) and precipitation (b) over the United States, 1950 – 2000. The 
South Atlantic-Gulf Region is within the black oval (Wang et al., 2009) 


A 2012 study by Patterson et al. focused exclusively on historical climate and streamflow trends in the 


South Atlantic region. Monthly and annual trends were analyzed for several stations distributed 


throughout the South Atlantic-Gulf Region for the period 1934 – 2005. Results (Figure 3) identified a 
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largely cooling trend for the first half of the historical period and the period as a whole. However, the 


second half of the study period (1970 – 2005) exhibits a clear warming trend with nearly half of the 


stations showing statistically significant warming over the period (average increase of 0.7 ºC). The 


circa 1970 “transition” point for climate and streamflow in the U.S. has been noted elsewhere, 


including Carter et al. (2014). Trends in overnight minimum temperatures (Tmin) and daily maximum 


(Tmax) temperatures for the southeast U.S. were the subject of a study by Misra et al. (2012). Their 


study region encompasses nearly the full extent of the South Atlantic-Gulf Region and used data from 


1948 to 2010. Results of this study show increasing trends in both Tmin and Tmax throughout most of 


the study region. The authors attribute at least a portion of these changes to the impacts of 


urbanization and irrigation. 


 
Figure 3: Historical annual temperature trends for the South Atlantic Region, 1934 – 2005. Triangles point in 
the direction of the trend, size reflects the magnitude of the change. Blue indicates a decreasing temperature 


trend. Red indicates an increasing temperature trend (Patterson et al., 2012) 


Precipitation 
Palecki et al. (2005) examined historical precipitation data from across the continental United States. 


They quantified trends in precipitation for the period 1972 – 2002 using NCDC 15- minute rainfall 
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data. For the South Atlantic-Gulf Region, statistically significant increases in winter storm intensity 


(mm per hour) and fall storm totals were identified for the southernmost portion of South Atlantic-Gulf 


Region. Additionally, a statistically significant decrease in summer storm intensity was identified for 


the northern portion of the area. 


A 2011 study by McRoberts and Nielsen-Gammon used a new continuous and homogenous data set 


to perform precipitation trend analyses for sub-basins across the United States. The extended data 


period used for the analysis was 1895 – 2009. Linear positive trends in annual precipitation were 


identified for most of the U.S (Figure 4). For the South Atlantic-Gulf Region, results were mixed with 


some areas showing mild decreases in precipitation and others showing mild increases. No clear 


trend for the area is evident from these results. 


 
Figure 4: Gulf Region is within the red oval (McRoberts and Nielsen-Gammon, 2011). 


 


Changes in extreme precipitation events observed in recent historical data have been the focus of a 


number of studies. Studies of extreme events have focused on intensity, frequency, and/or duration of 


such events. Wang and Zhang (2008) used recent historical data and downscaled Global Climate 


Models (GCMs) to investigate changes in extreme precipitation across North America. They focused 


specifically on the changes in the frequency of the 20-year maximum daily precipitation event. The 


authors looked at both historical trends in observed data and trends in future projections. Statistically 
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significant increases in the frequency of the 20-year storm event were quantified across the southern 


and central U.S., in both the recent historical data and the long-term future projections (described 


below). For the South Atlantic-Gulf Region, significant changes in the recurrence of this storm were 


identified for the period 1977 – 1999 compared to the period 1949 – 1976. An increase in frequency 


of approximately 25 to 50% was quantified. 


In North Carolina (at the Coweeta Laboratory), changes in precipitation variability have been 


observed (Laseter et al., 2012) (Figure 5). These changes include wetter wet years and dryer dry 


years compared to the middle of the 20th century. As an example, the wettest year on record 


occurred in 2009 at Coweeta, and only two years earlier (2007) the driest year on record was 


observed. This pattern of change is supported by the NCA report (Carter et al., 2014), which states 


that, “summers have been either increasingly dry or extremely wet” in the southeast region. This 


assessment is based on analysis of data dating back to the turn of the 20th century. 


 
Figure 5: Total annual precipitation at Coweeta Laboratory (North Carolina). Lines show modeled 10th and 


90th quantiles as a function of time, 1940 – 2010. (Laseter et al., 2012). 


A 2012 study by Patterson et al. focused exclusively on the South Atlantic Region, investigating 


historical climate and streamflow trends. Monthly and annual trends were analyzed for several 


stations distributed throughout the South Atlantic-Gul Region for the period 1934 – 2005. Results 


identified little, if any, patterns of precipitation change in the area over this period. Some sites showed 


increasing trends, others showed decreasing trends. Overall, and for the full period of record, more 


sites exhibited mild increases in precipitation than decreases. 


Hydrology 


(a) 2600 ~-----------~ 
Annual 


2400 
0 0 


2200 0 0 
" 0 


0 
0 


2000 


1800 


0 0 
Oo 


_$9ol0°~o'o--oo--'-".,...."'=~; o 
- 0 d> 0 


o 0 n..o o 
CDouvOO 


1600 ,-..,__ 


0 


1400 


1200 


0 
0 


0 0 


-----n o O 


0 


0 


0 


cP 


0 O o 
0 


10th 
HIOO "'---,--..-~.---,---,--..--.--,, 


1940 1950 1960 1970 1980 1990 2000 2010 







127 


Kalra et al. (2008) found statistically negative trends in annual and seasonal streamflow for a large 


number of stream gages in the South Atlantic-Gulf Region, analyzed in aggregate, for the historical 


period 1952 – 2001. This study also identified a statistically significant stepwise change occurring in 


the mid-1970s, concurrent with the warming climate “transition” period previously noted in Section 


2.1, Temperature. These findings are supported by a regional study by Small et al. (2006). This study, 


using HCDN data for the period 1948 – 1997, identified statistically significant negative trends in 


annual low flow for multiple stations distributed throughout the South Atlantic-Gulf Region (but even 


more stations exhibited no significant trend at all). 


The Patterson et al. (2012) study also observed a “transition” period occurring around 1970, as well 


as identified significant decreasing trends in streamflow in the South Atlantic-Gulf Region for the 


period 1970 – 2005 (Figure 6). Results were mixed for an earlier time period (1934 – 1969), with 


some decreasing and some increasing trends. These results again highlight the noted transition 


period of the 1970s. 


 
Figure 6: Observed changes in annual streamflow, South Atlantic Region, 1934 – 2005. Triangles point in the 
direction of the trend, size reflects the magnitude of the change. Blue indicates a decreasing streamflow trend. 


Red indicates and increasing streamflow trend. (Patterson et al., 2012). 
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Summary of Observed Climate Findings 


The consensus in the recent literature points toward mild increases in annual temperature in the 


South Atlantic-Gulf Region over the past century, particularly over the past 40 years. While much of 


the area is located within the so-called “warming hole” identified by various researchers (including 


Carter et al., 2014), recent studies have demonstrated significant warming for other parts of the area 


(particularly northern portions) since the 1970s. Annual precipitation totals have become more 


variable in recent years compared to earlier in the 20th century. Evidence has also been presented, 


but with limited consensus, of mildly increasing trends in the magnitude of annual and seasonal 


precipitation for parts of the study area. These results are seemingly contradicted by a number of 


studies that have shown decreasing trends in streamflow throughout the area, particularly since the 


1970s. This paradox is discussed by Small et al. (2006), who attribute it largely to seasonal 


differences in the timing of the changes in precipitation vs. streamflow. The study authors evaluated 


watersheds that experienced minimal water withdrawals and/or transfers. Results presented here 


also suggest that increasing temperatures may also play a role in decreasing streamflows, despite 


the lack of corresponding precipitation decline. 


Climate Hydrology Assessment Tool 
The Climate Hydrology Assessment Tool (CHAT) developed by USACE and was utilized to examine 


trends in observed annual peak streamflow for the various gage locations shown in Table 1. The 


CHAT tool is used to fit a linear regression to the peak streamflow data in addition to providing a p-


value indicating the statistical significance of a given trend. 


A summary of the regression trends and their statistical significance is shown in Table 2 below. 


Individual graphical output for all gages and period of record data analyzed is shown in Figures 7-14. 


Every gage that was analyzed via CHAT did not have a statistically significant linear trend. A few of 


the gages were not within the CHAT and the Tar River at Greenville, NC gage did not have the 30-


year period of record needed to perform the analysis, so it was not analyzed either. There were no 


statistically significant trends detected in either gage that would indicate significant changes in 


observed streamflow due to climate change, long-term natural climate trends, or land use/land cover 


changes. These results will be further analyzed and checked with the nonstationairity detection tool in 


the next section.  


Climate Hydrology Assessment Tool Results 
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Figure 7: CHAT Results for Gage 02081500 Tar River near Tar River, NC  


 


 
Figure 8: CHAT Results for Gage 02081747 Tar River at US 401 at Louisburg, NC  
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Figure 9: CHAT Results for Gage 02082585 Tar River at NC 97 at Rocky Mount, NC 


 


 
Figure 10: CHAT Results for Gage 02082770 Swift Creek at Hilliardston, NC 


Annual Peak Instantaneous Streamflow, TAR RIVER AT NC 97 AT ROCKY MOUNT, NC Selected 
(Hov,r Ov,r Trtnd LIM For S/gnlf/conc• (p} Volu,} 
Cll'n.ate H~Olof>' AUf,Uf'l'lel'II Tod 'I 1 0 


lSK 


AMlyStt 2/llll2021 I 47 PM 


30K 


251( 


SK 


OK 


Value = -5.97 44"Water Year + 20688.2 
R-Squared: 0.0001633 
P-value: 0.939304 


• • • 
• • • 


• • • • • • 
• • 


• • 


• 


• • • • •• • 
• • • • • • •• 


• • • 
• 


1176 1178 1980 1992 1964 1981 1988 1MO 1992 1t94 1m Itta lOOO 2002 200,c 2006 2001 2010 2012 2014 2016 
w-o,.ve,i, 


Annual Peak Instantaneous Streamflow, SWIFT CREEK AT HILLIARDSTON, NC Selected 
(Hov,r Ov,r Tr,nd Lin• For S/gn,f/conu /p} Volu,) 


"' 
Value = 25.84 73'Water Year+ -48848.1 
R-Squared: 0 0139417 
P-value· 0.409251 


• • • 


~ 2,'1&~21201PM 


• 


• 
• 


• • • 
• •• e • • •••••• •••••• • • • •• • • • • •• • • •• ••••••• "' • • 


191S - IMS '"° INS - 2010 20,s 
w..·, .. 







131 


 
Figure 11: CHAT Results for Gage 02082950 Little Fishing Creek near White Oak, NC 


 


 
Figure 12: CHAT Results for Gage 02083000 Fishing Creek near Enfield, NC 
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Figure 13: CHAT Results for Gage 02083500 Tar River at Tarboro, NC 


 
Figure 14: CHAT Results for Gage 02084160 Chicod Creek at SR1760 near Simpson, NC 


 


 


 


 


 


Annual Peak Instant aneous Streamflow, TAR RIVER AT TARBORO, NC Selected 
(Hovor Ovor Tr,nd Lin• For Sfgn,frconc, (p} Volw) 
Clm• ttyOrol09J A~ TOOi v, o 


"" 
... 
... 


;,; 
g .. l 
i 
.Ii ... 


-


Value= -15.0166-WaterYear + 45100.6 
R-Squared: 0.0030118 
P-value: 0 563714 


• 


• 


• • 
• 


• • • • ·,· • • • • • 


• 


• ·.. . ., .· .. • .· . - . . .. . 
- •~ • • • e • • • 


"'" •• 
• •• • • • • -·· .. ,. .. . .. ... ·-· . . .... ...• . . .~ . .. .. ··-,. . .. . . . . . 


"' • 
ta90 1900 1910 """ '"" 1950 19&0 1970 ,,.. , ... 


-v ... 


Annual Peak Inst antaneous Streamflow, CHICOD CR AT SR1760 NEAR SIMPSON, NC Selected 
/Hov,r Qv,r Tr,nd Lin• For Significanc• (p) Volu•) 
C6male HydrOfotW ASSe:5-1tlletll Tootv.1 0 


"' 
A.nat,s&s 21191'2021 621 AM 


71( 


"' 


31( 


"' 
1K 


OK 


Value = 39.2458.Water Year + -76454.4 
R-Squared: 0.0988753 
P-value: 0.0701127 


• • 
• • • 8 I 


• • •• • • • 


• 
• 


• 


• • 
• 


• • 
• • • • •• • • • 


• • • 


• ,.,. 


1974 1976 1978 , ... , .. , 1984 1986 1983 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 
W,tc:rVC¥ 







133 


 


Table 2: Summary of Observed Streamflow Trends in Annual Peak Streamflow using CHAT 


Gage 
Number 


Gage Name 
and Location 


POR for 
CHAT 


POR for 
NSD 


POR Note Regression 
Slope 


P-Value Trend 
Direction 


Significance 


02081500 Tar River near 
Tar River, NC 


1940-
2014 


1940-
2014 


Complete 8.477 0.645 Upward Insignificant 


02081747 Tar R at US 
401 at 


Louisburg, NC 


1964-
2014 


1964-
2014 


Complete 42.442 0.314 Upward Insignificant 


02082000 Tar River near 
Nashville, NC 


N/A N/A Not in 
CHAT or 


NSD 


N/A N/A N/A N/A 


02082506 Tar River 
below Tar R 


Reservoir near 
Rocky Mount, 


NC 


N/A N/A Not in 
CHAT or 


NSD 


N/A N/A N/A N/A 


02082585 Tar River at 
NC 97 at 


Rocky Mount, 
NC 


1977-
2014 


1977-
2014 


Complete -5.974 0.939 Downward Insignificant 


02082770 Swift Creek at 
Hilliardston, 


NC 


1964-
2014 


1964-
2014 


Complete 25.847 0.409 Upward Insignificant 


02082950 Little Fishing 
Creek near 


White Oak, NC 


1960-
2014 


1960-
2014 


Complete 9.582 0.807 Upward Insignificant 


02083000 Fishing Creek 
near Enfield, 


NC 


1915-
2014 


1915-
2014 


Complete -8.263 0.556 Downward Insignificant 
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02083500 Tar River at 
Tarboro, NC 


1895-
2014 


1906-
2014 


Complete -15.017 0.564 Downward Insignificant 


02083800 Conetoe Creek 
near Bethel, 


NC 


N/A N/A Not in 
CHAT or 


NSD 


N/A N/A N/A N/A 


02084000 Tar River at 
Greenville, NC 


1997-
2014 


1997-
2014 


Length not 
sufficient 


N/A N/A N/A N/A 


02084160 Chicod Creek 
at SR1760 


near Simpson, 
NC 


1976-
2014 


1976-
2014 


Complete, 
minus gap 
(1988-91) 


39.246 0.07 Upward Insignificant 


02084472 Pamlico River 
at Washington, 


NC 


N/A N/A Not in 
CHAT or 


NSD 


N/A N/A N/A N/A 
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Nonstationairity Detection Tool 
The USACE Nonstationarity Detection (NSD) Tool was used to assess whether the 


assumption of stationarity, which is the assumption that the statistical characteristics of 


a time-series dataset are constant over the period of record, is valid for a given 


hydrologic time-series dataset. The nonstationarity detection tool (NSD) was used to 


assess stationarity in annual instantaneous peak stream flow & gage height data series.   


At the time this study began, the NSD was the standard tool used to assess climate 


nonstationarity by the USACE.  This tool has been superseded by the Time Series Tool 


(TST) in later studies.  The use of the NSD tool here was maintained through the study. 


The PDT does not feel that improved estimates regarding sea level would otherwise 


impact the water surface elevations for the TSP chosen because the sensitivities did not 


produce any differences in water surface elevations far enough upstream to make 


impact regardless. Nonstationarities are detected through the use of 12 different 


statistical tests which examine how the statistical characteristics of the dataset change 


with time (Engineering Technical Letter (ETL) 1100-2-3, Guidance for Detection of 


Nonstationarities in Annual Maximum Discharges; Nonstationarity Detection Tool User 


Manual, version 1.2). Abbreviations of the 12 statistical tests are shown in Table 3 


below.  


Table 3: NSD Statistical Test Abbreviations 


 


Nonstationa1ity 
Detection Method 


Abbre,iation 
CVM 


KS 


LP 
END 
LW 
PT 


MW 
BAY 
LM 
MD 
SLW 
SLM 


Statistical Test Name 


Cramer-Von-Mises (CPM) 
Kolmogorov-Smirnov 
(CPM) 
LePage (CPM) 
Energy Divisive Method 
Lon1bard Wilcoxon 
Pettitt 
Mann-Whitney (CPM) 
Bayesian 
Lon1bard Mood 
Mood (CPM) 
Smooth Lombard Wilcoxon 
Smooth Lombard Mood 
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A nonstationarity can be considered “strong” when it exhibits consensus among multiple 


nonstationarity detection methods, robustness in detection of changes in statistical 


properties, and a relatively large change in the magnitude of a dataset’s statistical 


properties. Many of the statistical tests used to detect nonstationarities rely on statistical 


change points, these are points within the time series data where there is a break in the 


statistical properties of the data, such that data before and after the change point cannot 


be described by the same statistical characteristics. Similar to nonstationarities, change 


points must also exhibit consensus, robustness, and significant magnitude of change. 


A summary of the NSD results can be found in Table 4 below. Only one stream gage 


produced a nonstationairity and it is the 020817747 Tar R at US 401 at Louisburg, NC 


gage. The NSD calculated that a consensus of distribution occurred in 1971 by the CVM 


and KS methods, but the calculations presented no robustness. All other gages either 


did not have enough data to perform an analysis or the data that was found on USGS 


was not recent enough to be feasible for the analysis. 
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Non-stationarity Detection Tool Results 


 
Figure 15: Nonstationairity Detection Results for Gage 02081500 Tar River near Tar River, NC 
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Figure 16: Nonstationairity Detection Results for Gage 02081747 Tar River at US 401 at 


Louisburg, NC 
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In general, a minimum of 30 years of continuous streamflow measurements must be available before this application should be used to detect 
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Figure 17: Nonstationairity Detection Results for Gage 02082585 Tar River at NC 97 at Rocky 


Mount, NC 
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Figure 18: Nonstationairity Detection Results for Gage 02082770 Swift Creek at Hilliardston, 


NC 
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Figure 19: Nonstationairity Detection Results for Gage 02082950 Little Fishing Creek near 


White Oak, NC 
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analysis where there are stgnificant data gaps. 


In general, a minimum of 30 years of continuous streamflow measurements must be available before this application should be used to detect 
nonstationarities in flow records. 
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Figure 20: Nonstationairity Detection Results for Gage 02083000 Fishing Creek near Enfield, 


NC 
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In general, a minimum of 30 years of continuous streamflow measurements must be available before this application should be used to detect 
nonstationarities in flow records. 
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Figure 21: Nonstationairity Detection Results for Gage 02083500 Tar River at Tarboro, NC 
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Figure 22: Nonstationairity Detection Results for Gage 02084160 Chicod Creek at SR 1760 


near Simpson, NC
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Table 4: Summary of Observed Streamflow Trends in Annual Peak Streamflow using NSD 


Gage 
Number 


Gage Name 
and Location 


POR for 
CHAT 


POR for 
NSD 


POR Note Consensus Robustness Conclusion 


02081500 Tar River near 
Tar River, NC 


1940-
2014 


1940-
2014 


Complete No No None 


02081747 Tar R at US 
401 at 


Louisburg, NC 


1964-
2014 


1964-
2014 


Complete Yes No CVM & KS 
in 1971 


02082000 Tar River near 
Nashville, NC 


N/A N/A Not in 
CHAT or 


NSD 
(ended in 


1970) 


N/A N/A N/A 


02082506 Tar River 
below Tar R 


Reservoir 
near Rocky 
Mount, NC 


N/A N/A Not in 
CHAT or 


NSD 
(ended in 


2010) 


N/A N/A N/A 


02082585 Tar River at 
NC 97 at 


Rocky Mount, 
NC 


1977-
2014 


1977-
2014 


Complete No No None 


02082770 Swift Creek at 
Hilliardston, 


NC 


1964-
2014 


1964-
2014 


Complete No No None 


02082950 Little Fishing 
Creek near 
White Oak, 


NC 


1960-
2014 


1960-
2014 


Complete No No None 


02083000 Fishing Creek 
near Enfield, 


NC 


1915-
2014 


1915-
2014 


Complete No No None 
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02083500 Tar River at 
Tarboro, NC 


1895-
2014 


1906-
2014 


Complete No No None 


02083800 Conetoe 
Creek near 
Bethel, NC 


N/A N/A Not in 
CHAT or 


NSD 
(ended in 


2001) 


N/A N/A N/A 


02084000 Tar River at 
Greenville, 


NC 


1997-
2014 


1997-
2014 


Length not 
sufficient 


N/A N/A N/A 


02084160 Chicod Creek 
at SR1760 


near 
Simpson, NC 


1976-
2014 


1976-
2014 


Complete, 
minus gap 
(1988-91) 


No No None 


02084472 Pamlico River 
at 


Washington, 
NC 


N/A N/A Not in 
CHAT or 


NSD 
(length not 
sufficient) 


N/A N/A N/A 
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Projected Trends in Future Climate and Climate Change 
Literature Review of Projected Climate Changes 
While historical data is essential to understanding current and future climate, non-stationarity in 


the data (i.e., a changing climate) dictates the use of supplemental information in long-term 


planning studies. In other words, the past may no longer be a good predictor of the future (Milly 


et al., 2008). Consequently, the scientific and engineering communities are actively using 


computer models of the Earth’s atmosphere and associated thermodynamics to project future 


climate trends for use in water resources planning efforts. Although significant uncertainties are 


inherent in these model projections, the models, termed global climate models (GCMs), are 


widely accepted as representing the best available science on the subject, and have proven 


highly useful in planning as a supplement to historical data. A wealth of literature now exists on 


the use of GCMs across the globe.  


Temperature 


Maximum air temperature projections were investigated by Liu et al. (2013) using a 


single GCM and assuming an A2 greenhouse gas emissions scenario (worst case). The 


results of their study, specific to the South Atlantic-Gulf Region, show a projected 


increase in winter and spring maximum air temperature of about 2 ºC for a 2055 


planning horizon compared to a baseline period of 1971 – 2000 (Figure 23). They show 


projected increases of up to 3.5 ºC for summer and fall temperatures. 
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Figure 23: Projected changes in seasonal maximum air temperature, ºC, 2041-2070 vs. 1971-


2000. The South Atlantic-Gulf Region is within the red oval (Liu et al., 2013). 


Elguindi and Grundstein (2013) present results of regional climate modeling of the U.S. 


focused on the Thornthwaite climate type – a measure of the combination of relative 


temperature and precipitation projections. For the South Atlantic-Gulf Region, results 


show a shift from primarily warm wet or warm moist climate type in the latter decades of 


the 20th century to a much larger proportion of hot moist or hot dry climate type areas 


by the period 2041 – 2070 (Figure 24).  
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Figure 24: Revised Thornthwaite climate types projected by regional climate models. The South 


Atlantic-Gulf Region is within the red oval (Elguindi and Grundstein, 2013). 


Projections of changes in temperature extremes have been the subject of many recent 


studies performed at a national scale. A 2006 study by Tebaldi et al. applied nine GCMs 


at a global scale focused on extreme precipitation and temperature projections. Model 


projections of climate at the end of the century (2080 – 2099) were compared to 


historical data for the period 1980 – 1999. For the general southeastern U.S., inclusive 


of the South Atlantic-Gulf Region, the authors identified small increases in the projected 


extreme temperature range (annual high minus annual low temperature), a moderate 


increase in a heat wave duration index (increase of 3 to 4 days per year that 


temperatures continuously exceeds the historical norm by at least 5 ºC), and a 


moderate increase in the number of warm nights (6 to 7% increase in the percentage of 


times in the year when minimum temperature is above the 90th percentile of the 


climatological distribution for the given calendar year), compared to the baseline period. 


At a regional scale, Qi et al. (2009) used two GCMs (CGC1 and HadCMSul2) in 


combination with hydrologic modeling to project streamflow changes in the Trent River 


a) Historical observed ( I 97 I - 2000) 


b) GCM projections (2041 - 2070) 
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(North Carolina). Temperature projections from these two climate models (Figure 25) 


show increases of approximately 2 to 4 ºC by the end of the 21st century for their study 


area. 


 
Figure 25: Projected annual average air temperature, Trent River basin, North Carolina, 1995–


2100. (Qi et al., 2009). 


Precipitation 
Qi et al. (2009) present two differing GCM projections for their coastal North Carolina 


watershed (Figure 26). One projects an approximate 15% increase in precipitation by 


the end of the 21st century, while the other projects an approximate 20% decrease.  


 
Figure 26: Projected changes in annual precipitation, North Carolina, 1995 – 2100. (Qi et al., 


2009). 
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Future projections of extreme events, including storm events and droughts, are the 


subject of studies by Tebaldi et al. (2006), Wang and Zhang (2008), Gao et al. (2012), 


and Wang et al. (2013a). The first authors, as part of a global study, compared an 


ensemble of GCM projections for the southeast U.S. and a 2090 planning horizon with 


historical baseline data (1980 – 1999). They report small increases in the number of 


high (> 10 mm) precipitation days for the region, the number of storm events greater 


than the 95th percentile of the historical record, and the daily precipitation intensity 


index (annual total precipitation divided by number of wet days). In other words, the 


projections forecast small increases in the occurrence and intensity of storm events by 


the end of the 21st century for the general study region. In addition to the historical data 


trend analyses by Wang and Zhang (2008) described above, these authors also used 


downscaled GCMs to look at potential future changes in precipitation events across 


North America. They used an ensemble of GCMs and a single high emissions scenario 


(A2) to quantify a significant increase (c. 30 to 50%) in the recurrence of the current 20-


year 24-hour storm event for their future planning horizon (2075) and the general South 


Atlantic-Gulf Region (Figure 27). The projected increases in storm frequency presented 


by Wang and Zhang appear to be more significant than those projected by Tebaldi et al. 


(2006), but there is agreement on the general trend. 
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Figure 27: Projected risk of current 20-year 24-hour precipitation event occurring in 2070 
compared to historical (1974). A value of 2 indicates this storm will be twice as likely in the 


future compared to the past. Black dots show the locations of stations. The South Atlantic Gulf 
Region is within the red oval (Wang and Zhang, 2008). 


Hydrology 


A number of global and national scale studies have attempted to project future changes 


in hydrology, relying primarily on a combination of GCMs and macro-scale hydrologic 


models. These studies include projections of potential hydrologic changes in the South 


Atlantic-Gulf Region. Thomson et al. (2005) applied two GCMs, across a range of 


varying input assumptions, in combination with the macro-scale Hydrologic Unit Model 


to quantify potential changes in water yield across the United States. Results are 


presented for both continuous spatial profiles across the country (Figure 28) and for 
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individual HUCs. For the South Atlantic-Gulf Region, contradictory results are generated 


by the two GCMs. For the same set of input assumptions, one model predicts significant 


decreases in water yield, the other projects significant increases in water yield. 


 
Figure 28: Projected change in water yield (from historical baseline), under various climate 


change scenarios based on 2 GCM projections. The South Atlantic-Gulf Region is within the red 
oval (Thomson et al., 2005). 


The results presented by Thomson et al. (2005), described above, highlight the significant 


uncertainties associated with global climate modeling, particularly with respect to hydrologic 


parameters. Additional uncertainty is generated when these climate models are combined with 


hydrologic models that carry their own uncertainty. This comparison and quantification of 


uncertainty is the subject of a 2013 study by Hagemann et al. In this study, the authors apply 


three GCMs, across two emission scenarios to seed eight different hydrologic models for 


projecting precipitation, ET, and runoff on a global scale. Their findings, in agreement with CDM 


Smith (2012), indicate that the uncertainty associated with macro-scale hydrologic modeling is 


as great, or greater, than that associated with the selection of climate models. Study projections 
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from Hagemann et al. (2013) for the general South Atlantic-Gulf Region show an overall 


decrease in runoff by approximately 200 mm per year for their future planning horizon (2071 – 


2100) compared to the recent historical baseline (1971 – 2000) (Figure 29), assuming an A2 


emissions scenario. 


 
Figure 29: Ensemble mean runoff projections (mm/year) for A2 greenhouse gas emissions 


scenario, changes in annual runoff, 2085 vs. 1985. The South Atlantic-Gulf Region is within the 
red oval (Hagemann et al., 2013). 


No clear consensus was found in projected streamflow changes in the South Atlantic-Gulf 


Region. Some studies point toward mild increases in flow, others point toward mild decreases in 


flow. 


Summary of Future Climate Projection Findings 
There is strong consensus in the literature that air temperatures will increase in the study area, 


and throughout the country, over the next century. The studies reviewed here generally agree 


on an increase in mean annual air temperature of approximately 2 to 4 ºC by the latter half of 


the 21st century for the South Atlantic-Gulf Region. The largest increases are projected for the 


summer months. Reasonable consensus is also seen in the literature with respect to projected 


increases in extreme temperature events, including more frequent, longer, and more intense 


summer heat waves in the long-term future compared to the recent past. Projections of 


precipitation in the study area are less certain than those associated with air temperature. 


Results of the studies reviewed here are roughly evenly split with respect to projected increases 


vs. decreases in future annual precipitation. This is not unexpected as, according to the recently 


released NCA (Carter et al., 2014); the southeast region of the country (inclusive of the South 


Atlantic-Gulf Region) appears to be located in a “transition zone” between the projected wetter 
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conditions to the north and dryer conditions to the west. There is, however, moderate 


consensus among the reviewed studies that future storm events in the region will be more 


intense and more frequent compared to the recent past. Similarly, clear consensus is lacking in 


the hydrologic projection literature. Projections generated by coupling GCMs with macro-scale 


hydrologic models in some cases indicate a reduction in future streamflows but in other cases 


indicate a potential increase in streamflows in the study region. Of the limited number of studies 


reviewed here, results are approximately evenly split between the two. 


Climate Hydrology Assessment Tool 
 


The USACE Climate Hydrology Assessment Tool (CHAT) was used to assess 


projected, future trends within the Neuse-Pamlico watershed, HUC-0302. The tool 


displays the range of projected annual maximum monthly streamflows from 1950 - 


2099, with the projections from 1950 – 1999 representing hindcast projections and 2000 


– 2099 representing forecasted projections. 


Figure 30 displays the range of projections for 93 combinations of CMIP5 GCMs and 


RCPs produced using BCSD statistical downscaling. These flows are simulated using 


an unregulated VIC hydrologic model at the outlet of HUC 0302 Neuse-Pamlico. It 


should be noted that the hindcast projections do not replicate historically observed 


precipitation or streamflow and should therefore not be compared directly with historical 


observations. This is in part because observed streamflows are impacted by regulation, 


while the VIC model used to produce the results displayed in Figure 30 is 


representative of the unregulated condition.  


Upon examination of the range of model results, there is a clear increasing trend in the 


higher projections, whereas the lower projections appear to be relatively stable and 


unchanging through time. The spread of the model results also increases with time, 


which is to be expected as uncertainty in future projection increases as time moves 


away from the model initiation point. Sources of variation and the significant uncertainty 


associated with these models include the boundary conditions applied to the GCMs, as 


well as variation between GCMs and selection of RCPs applied. Each GCM and RCP 


independently incorporate significant assumptions regarding future conditions, thus 
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Figure 31: Mean of GCM/RCP Projections for the HUC-0302 Nuese-Pamlico. 


Vulnerability Assessment 
The USACE Watershed Climate Vulnerability Assessment Tool (VA Tool) facilitates a 


screening level, comparative assessment of how vulnerable a given HUC-4 watershed 


is to the impacts of climate change relative to the other 202 HUC-4 watersheds within 


the continental United States (CONUS). The tool can be used to assess the vulnerability 


of a specific USACE business line such as “Flood Risk Reduction” or “Navigation” to 


projected climate change impacts. Assessments using this tool help to identify and 


characterize specific climate threats and particular sensitivities or vulnerabilities, at least 


in a relative sense, across regions and business lines. The tool uses the Weighted 


Ordered Weighted Average (WOWA) method to represent a composite index of how 


vulnerable a given HUC-4 watershed (Vulnerability Score) is to climate change specific 


to a given business line. The HUC-4 watersheds with the top 20% of WOWA scores are 


flagged as being vulnerable. 
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Flood risk reduction is the most relevant business line for the Tar Pamlico River Basin 


Feasibility Study and is the primary business line analyzed with the USACE Climate 


Vulnerability Assessment Tool. Other business lines included in the VA Tool are 


ecosystem restoration, emergency management, hydropower, navigation, recreation, 


regulatory, and water supply. While the flood risk reduction is the main business line 


discussed in detail, all other business lines were analyzed as well.  


When assessing future risk projected by climate change, the USACE Climate 


Vulnerability Assessment Tool makes an assessment for two 30-year epochs of 


analysis centered at 2050 and 2085. These two periods were selected to be consistent 


with many of the other national and international analyses. The Vulnerability tool 


assesses how vulnerable a given HUC-4 watershed is to the impacts of climate change 


for a given business line using climate hydrology based on a combination of projected 


climate outputs from the general circulation models (GCMs) and representative 


concentration pathway (RCPs) resulting in 100 traces per watershed per time period. 


The top 50% of the traces is called “wet” and the bottom 50% of the traces is called 


“dry.” Meteorological data projected by the GCMs is translated into runoff using the 


Variable Infiltration Capacity (VIC) macro-scale hydrologic model. For this assessment, 


the default National Standards Settings are used to carry out the vulnerability 


assessment. 


For the Flood Risk Management business line, the HUC 0302 Neuse-Pamlico Basin is 


not within the top 20% of vulnerable watersheds within the CONUS for any of the four 


scenarios, which is not to say that vulnerability to future climate change does not exist 


within the basin. Table 5 displays the overall vulnerability scores for the business line 


relevant to this study under both wet and dry scenarios and under both time epochs. 


The indicators driving the residual vulnerability for the flood risk management business 


line is shown in Figure 32. Table 5 and Table 6 display the indicators contributing to 


vulnerability within the Neuse-Pamlico Basin for the flood risk reduction business line; 


the tables are generally sorted from largest to smallest average indicator contribution to 


vulnerability. Additionally, the tables display the indicator code, name, and a brief 


description of the indicator’s meaning. 
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Regarding the Flood Risk Reduction business line, the primary indicators driving 


vulnerability within the watershed are the flood magnification factor (indicator 568C), 


and the large elasticity between rainfall and runoff (indicator 277). The flood 


magnification factor represents how the monthly flow exceeded 10% of the time is 


predicted to change in the future; a value greater than 1 indicates flood flow is predicted 


to increase, which is true for the Neuse-Pamlico Basin. The rainfall/runoff elasticity 


(indicator 277) measures the tendency for small changes in precipitation to result in 


large changes in runoff.  


Note that some of the indicators contain a suffix of “L” (local) or “C” (cumulative). 


Indicators with an “L” suffix reflect flow generated within only one HUC-4 watershed, 


whereas indicators with a “C” suffix reflect flow generated within a HUC-4 watershed 


and any upstream watersheds.  


It is important to note the variability displayed in the VA tool’s results (Table 5, Table 6) 


highlights some of the uncertainty associated with the projected climate change data 


used as an input to the VA tool. Because the wet and dry scenarios each represent an 


average of 50% of the GCM outputs, the variability between the wet and dry scenarios 


underestimates the larger variability between all the underlying projected climate 


changed hydrology estimates. This variability can also be seen between the 2050 and 


2085 epochs, as well as various other analysis within this report, such as output from 


the CHAT (Figure 30). 


Table 5: Overall Vulnerability Score for Epochs and Selected Scenarios 
Business Line Flood Risk Reduction 


Epoch 2050 2085 
Dry 45.13 47.59 
Wet 48.16 51.99 
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 Figure 32: VA Tool Summary of HUC Results for Flood Risk Reduction Business Line 
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Table 6: Vulnerability Indicators for Flood Risk Reduction Business Line 
Flood Risk Reduction 2050 2050 2085 2085 


Indicator 
Code 


Indicator Name Description Dry     Wet    Dry     Wet       


568C Cumulative Flood 
Magnification Factor 


Change in flood runoff: ratio of indicator 571C 
(monthly runoff exceeded 10% of the time, 


including upstream freshwater inputs) to 571C in 
base period. 


45.15% 46.92% 28.07% 47.18% 


277 Percent Change in Runoff 
Divided by the Percent 
Change in Precipitation 


Median of: deviation of runoff from monthly mean 
times average monthly runoff divided by 


deviation of precipitation from monthly mean 
times average monthly precipitation. 


8.84% 8.45% 8.94% 7.66% 


568L Local Food Magnification 
Factor 


Change in flood runoff: Ratio of indicator 571L 
(monthly runoff exceeded 10% of the time, 


excluding upstream freshwater inputs) to 571L in 
base period. 


14.82% 15.40% 14.18% 15.49% 


175C Cumulative Annual 
Covariance of 


Unregulated Runoff 


Long-term variability in hydrology: ratio of the 
standard deviation of annual runoff to the annual 


runoff mean. Includes upstream freshwater 
inputs (cumulative). 


3.18% 2.97% 3.28% 2.72% 


590 Acres of Urban Area 
Within 500-Year 


Floodplain 


Acres of urban area within the 500-year 
floodplain. 


28.01% 26.25% 45.54% 26.96% 
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Sea Level Change Assessment 
Using the USACE Sea-Level Change Curve Calculator (Version 2019.21) historical rates and 


future rates are calculated for the Beaufort, NC Gage 8656483, location shown in Figure 33. 


According to ER 1100-2-8162 these rates are then used by the calculator to produce three curves 


which are the USACE Low Curve, USACE Intermediate Curve, and the USACE High Curve. The 


USACE Low Curve is calculated using the historic rate of sea-level change for each given 


location. The USACE Intermediate Curve is computed from the modified National Research 


Council (NRC) Curve I considering both the most recent Intergovernmental Panel on Climate 


Change (IPCC) projections and modified NRC projections with the local rate of vertical movement 


added. The USACE High Curve is computed from the modified NRC Curve III considering both 


the most recent IPCC projections and modified NRC projections with the local rate of vertical land 


movement added. The results for Beaufort, NC gage can be found in Figure 34 and Table 7 in 


both graphical and tabular form for each curve. The results of the calculator for the year 2100 are 


as follows: Low Curve is 0.91ft, Intermediate Curve is 1.95ft, and High Curve is 5.24ft. 


 
Figure 33: Location of Beaufort, NC Gage 8656483 
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Figure 34: Estimated Relative Sea Level Change Projection Curves Beaufort, NC Gage 8656483 
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Table 7: Estimated Relative Sea Level Change Projection Tabular Data Beaufort, NC Gage 8656483 


 
 


Summary and Conclusions 
Based on the observed literature review, there is a consistent consensus that points toward mild 


increases in annual temperature in the South Atlantic-Gulf Region over the past century, 


particularly over the past 40 years. Annual precipitation totals have become more variable in 


recent years compared to earlier in the 20th century. Evidence has also been presented, but with 


limited consensus, of mildly increasing trends in the magnitude of annual and seasonal 


precipitation for parts of the study area. These results are seemingly contradicted by several 


studies that have shown decreasing trends in streamflow throughout the area, particularly since 


the 1970s. The study authors evaluated watersheds that experienced minimal water withdrawals 


and/or transfers. Results presented here also suggest that increasing temperatures may also play 


a role in decreasing streamflows, despite the lack of corresponding precipitation decline.  


8656483. Beaufort, NC 
NOAA's 2006 Published Rate: 0.00843 feeVyr 


AU values are expressed in feet relative to LMSL 


Year USACE USACE USACE 
Low Int High 


1992 0.00 0.00 0.00 
1995 0.03 0.03 0.03 
2000 0.07 0.07 0.09 
2005 0.11 0.13 0.17 
2010 0.15 0.18 0.27 
2015 0.19 0.24 0.39 
2020 0.24 0.31 0.53 
2025 0.28 0.38 0.68 
2030 0.32 0.45 0.86 
2035 0.36 0.53 1.05 
2040 0.41 0.61 1.26 
2045 0.45 0.70 1.49 


2050 0.49 0.79 1.74 


2055 0.53 0.88 2.00 
2060 0.57 0.98 2.29 
2065 0.62 1.09 2.59 
2070 0.66 1.20 2.91 
2075 0.70 1.31 3.25 
2080 0.74 1.43 3.61 
2085 0.78 1.55 3.99 
2090 0.83 1.68 4.39 


2095 0.87 1.81 4.80 


2100 0.91 1.95 5.24 
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Every gage that was analyzed via Climate Hydrology Assessment Tool did not have a statistically 


significant linear trend. A few of the gages were not within the CHAT and the Tar River at 


Greenville, NC gage did not have the 30-year period of record needed to perform the analysis, so 


it was not analyzed either. There were no statistically significant trends detected in either gage 


that would indicate significant changes in observed streamflow due to climate change, long-term 


natural climate trends, or land use/land cover changes.  


Using the Nonstationairity Detection Tool only one stream gage produced a nonstationairity and it 


is the 020817747 Tar R at US 401 at Louisburg, NC gage. The NSD calculated that a consensus 


of distribution occurred in 1971 by the CVM and KS methods, but the calculations presented no 


robustness. All other gages either did not have enough data to perform an analysis or the data 


that was found on USGS was not recent enough to be feasible for the analysis. 


Projected Trends Summary and Conclusions 
Based on the projected literature review, there is strong consensus in the literature that air 


temperatures will increase in the study area, and throughout the country, over the next century. 


The studies reviewed here generally agree on an increase in mean annual air temperature of 


approximately 2 to 4 ºC by the latter half of the 21st century for the South Atlantic-Gulf Region. 


Projections of precipitation in the study area are less certain than those associated with air 


temperature. Results of the studies reviewed here are roughly evenly split with respect to 


projected increases vs. decreases in future annual precipitation. Projections generated by 


coupling GCMs with macro-scale hydrologic models in some cases indicate a reduction in future 


streamflows but in other cases indicate a potential increase in streamflows in the study region. Of 


the limited number of studies reviewed here, results are approximately evenly split between the 


two.  


Upon examination of the range of model results from the Climate Hydrology Assessment Tool, 


there is a clear increasing trend in the higher projections, whereas the lower projections appear to 


be relatively stable and unchanging through time. The spread of the model results also increases 


with time, which is to be expected as uncertainty in future projection increases as time moves 


away from the model initiation point. Sources of variation and the significant uncertainty 


associated with these models include the boundary conditions applied to the GCMs, as well as 


variation between GCMs and selection of RCPs applied. Climate model downscaling and a limited 


temporal resolution further contribute to the uncertainty associated with CHAT results. There is 


also uncertainty associated with the hydrologic models. The large spread of results shown in 
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Figure 30 highlights current climatic and hydrologic modeling limitations and associated 


uncertainty. Figure 31 displays only the mean result of the range of the 93 projections of future, 


climate changed hydrology which are shown in Figure 30. A linear regression line was fit to this 


mean and displays an increasing trend with a slope of approximately 28.5 cfs/yr. It should be 


noted that the p-value associated with this trend is less than 0.0001, indicating that the trend 


should be considered as statistically significant. 


Results from the USACE Vulnerability Assessment tool were analyzed for the project area and 


found no outstanding vulnerabilities compared with other HUCs across the continental United 


States. While the project area is not within the top 20% of vulnerable HUCs nationally, that does 


not imply that vulnerability to climate change does not exist. The VA tool indicates that the change 


in flood runoff (cumulative), combined with the acres of urban area within 500-year floodplain, are 


driving flood risk reduction vulnerability. 


Based on the USACE Sea-Level Change Curve Calculator for the Beaufort, NC Gage the Tar-


Pamlico River Basin will be affected by sea-level rise over the next century. The results of the 


calculator for the year 2100 are as follows: Low Curve is 0.91ft, Intermediate Curve is 1.95ft, and 


High Curve is 5.24ft. These results can be found in Table 7. 


 


Residual Risks 


Project Feature Trigger Hazard Harm 
Qua8tative 


Justification for Rating 
Likelihood Rating 


Alt ernative 3A: Maximum Net Storm event magnit ude Future knowledge of large Fut ure flood risk may be Unlikely The industry best practices in st atist ical 
Economic Benefits/ NED Plan t hat init iat es flood floods could increase t he characterized by floods t hat hydrology were used to compute confidence 


damages frequ ency of flow have not occurred yet, floods bounds and uncertainty was provided to t he 


will cont inue to occur Flood Damage Analysis t hrough st andard 


how ever protected from deviation of error 


damages 


Alt ernative 3B: Comprehensive Storm event magnit ude Future knowledge of large Fut ure flood risk may be Unlikely Trends noted during the climat e impact 


Benefits Plan t hat init iat es flood floods could change th e flow characterized by floods t hat analysis does not conclud e that increasing 


damages frequ encies experi enced have not occurred yet, floods precipit ation or stream f low records indicate a 


will cont inue to occur rise in flood magnit udes, nor is larger floods 
how ever protected from i.e. Hurricane Matthew expected to be more 


damages frequent 


Dry Flood Proofing Relative sea I eve I rise Higher dow nst ream st ages in Dry flood proofing would not Unlikely Through in dept h sensitivity analysis using 


increases to t he extent Pamlico Sound would be sufficent to deliverflood known wsel, normal depth, RSLR applied, it 


t hat impactthe riverin e increase the impact of damage redu ction w as det ermined that no combination of 


w atersurface profil es backwat er up the Tar River loading given th e t ide frequen cy impactwould 


Main stem go fu rther upstream t han the US264Bypass 


Bridge 


Install dwellingvents Relat ive sea I eve I rise Higher downst ream st ages in Dry flood proofing would not Unlikely Through in d epth sensitivity analysis using 


increases to t he extent Pamlico Sound would be sufficent to deliverflood known wsel, normal depth, RSLR appli ed, it 


t hat impact t he riverine increase the impact of damage reduction w as det ermin ed that no combinat ion of 


watersurface profil es backwat er up t he Tar River loading given th e t ide frequency impactwould 


Malnstem go fu rther upstream t han th e US264 Bypass 


Bridge 
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1.0 Introduction 
The purpose of this appendix is to summarize the assumptions and basis of the cost estimate 
for the Tar Pamlico River Basin FRM. This includes the costs of the construction as well as the 
risk-based contingency resulting from the CSRA facilitated by Brandon Scott. 


 
2.0 Cost Methodology 
The preparation of the cost estimate is in accordance with guidelines and policies included in: 
“ER 1110‐1‐1300 ‐ Cost Engineering Policy and General Requirements, (26 March 1993)”; 
“ER 1110‐2‐1302 ‐ Civil Works Cost Engineering, (30 June 2016)”; “EI 01D010, 
Construction Cost Estimates (1 Sept 1997)”; “EM 1110‐1‐8, Construction Equipment 
Ownership and Operating Expense Schedule, Region 11, (November 2016)”; and “EM 1110‐
2‐1304, Civil Works Construction Cost Index System (CWCCIS), (30 March 2023).”  
 
Templates for pricing the scope of work and performing quantity take-offs using the structure 
data on the individually identified homes and commercial buildings was provided by USACE 
National Non-structural Committee (NNC). The MII templates were updated to 2024Q1 
pricing and used to price the effort. 
 
2.1 Basis of Design 
A CLASS 3 Estimate is required for pricing the recommended plan for cost certification based on 
ER 1110‐2‐1302.  Design of the work is based upon data provided by the economist for each 
residential structure identified within each floodplain reach.  Data provided is as follows:   
1. current building elevations,  
2. foundation wall height required to protect to the 1% AEP flood elevation plus 2 feet, and  
3. perimeter of foundation wall (all structures have crawl space foundations).  
4. The MII templates created by National Non-structural Committee (NNC) provided the 
major features of work for elevating crawl space structures. 
 


 Cost was established for 8 structures identified as requiring flood vents added to the existing 
foundation walls, 18 structures identified as requiring construction of elevated foundation walls 
with flood vents installed for every 100-SF of foundation wall, and 35 structures identified as 
requiring extension of an existing vented foundation wall. To capture the cost of the identified 
structures the following calculations were made:  


 
EQ1. Square Foot of Required Foundation Wall per Individual Structure 


EQ2. Sum of Foundation Wall Square Footage 


EQ3. Sum of Perimeters 


EQ4. Divide Sum of Wall SF by Sum of Perimeters = Elevation Height (weighted 
average) 


EQ5.  Using a rounded Elevation Height: Divide the Sum of Foundation Wall Square 
Footages by the Calculated Elevation Height and Divided by  the number of 
Structures yields the Calculated Weighted Average Perimeter. 


EQ6. The Calculated Elevation Height X The Calculated Perimeter X The Number of 
Structures = The Sum of Foundation Wall Square Footage calculated. 
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Dry Floodproofing of identified commercial structures require protected to the 1% AEP 
floodplain plus 2 feet with a limited maximum height of 4 feet.  To price the major features of 
work to dry floodproof the identified structures, data on each structure provided by the 
economist was inputted into a Quantity Take Off spread sheet template provided by NNC.  The 
data was used in the MII pricing template also provided by NNC to determine a final cost for 94 
structures. 
 
Total Project Costs includes the cost of construction of the project items CWWBS 19, 
Buildings, Grounds, & Utilities; CWWBS 30, Planning, Engineering, and Design (PED); and 
CWWBS 31,  Construction Management (CM); and CWWBS 01, Lands and Damages.  
 
PED – 30 Account estimated cost is based on  29.5% of construction and CM – 31 Account 
estimated cost is based on 14.5% of construction. Lands and Damages – 01,  Real Estate cost 
is provided by the Real Estate PDT. 
 
All items in this cost estimate are presented in 2024-Q1 dollars. 


 
2.2 Basis of Quantities 
Data on the identified structures receiving flood proofing efforts and provided by the 
economists and MII and Quantity Take Off templates provided by NNC established the design 
and quantities for pricing the major features of work. 
 
Bare Costs and Mark Ups 
• MII 2023 Q1 English Cost Book was used for general cost data. 
• Equipment rates are based on the Department of the Army EP 1110‐1‐8 “Construction 


Equipment MII 2022 Q4 Library 
• Fuel costs were checked against “My-Gas-Buddy” website and DOE averages. 
• Prime contractor markups include 24.36% Job Office Overhead, 10% Home 


Office Overhead, 8% profit, 1% performance and payment bond. 
• Subcontractor markup is 26.57%. 
• It is assumed that all of the work is subcontracted. 
• Sales tax of 7.25% is included. 
• Labor rates were based on North Carolina Bureau of Labor and Statistics data and 


checked against Davis-Bacon Rates for the region.  BLS May 2023 Rates were escalated 
11% for holidays and vacation and sick leave; 10% for COLA; 25% for fringe; and 5% 
for PLA.  Rates were checked to assure the minimum rate of $17.20 per Davis-Bacon 
was met. 


3.0 Construction Schedule 
For the tentatively selected alternative a 36 - month period is assumed for design, solicitation 
and award. Construction is anticipated to take approximately 8-years based on the assumption 
that dry floodproofing will be the critical path work, there will be up to 3 crews working 
concurrently, and duration is approximately 97 months.  Holidays, weather, and job 
coordination time are included. 
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4.0 Acquisition Plan 
It is assumed that all work will be subcontracted. 


 
5.0 Operation and Maintenance Cost 
O&M costs is assumed to be none considering that construction involves personal residents 
and buildings. 
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MII Estimate 
  







   Estimated by  Debra A Hunter     
   Designed by  NNC Templates; EconReport - FRM;     
   Prepared by  Debra A Hunter     
   Preparation Date  3/28/2024     
   Effective Date of Pricing  3/28/2024     
   Estimated Construction Time  2,920 Days     
        
         
Labor ID: NC Labor   EQ ID: EP22R03  Currency in US dollars  TRACES MII Version 4.4.4  


Print Date Mon 10 June 2024  U.S. Army Corps of Engineers  Time 08:18:12  
Eff. Date 3/28/2024  Project 3B.1PLA: Tar-Pam-FRM, TSP-3B Estimates ---for ATR CH-1PLA  


   
   New Report  Title Page  


   RESPONSE: PLA WAGES:  Rates = BLS escalated for hol, sl, vac, cola, union avg labor  
   


        
   TSP Alternative;  


   
   1.) 3B:  Comprehensive Benefits Plan: which reasonably maximized benefits across all categories.   


   
   2.) To estimate the cost of the recommended plan.   MII Templates from the USACE National Nonstructural Committee (NNC) and the Economist's field data on the included structures was the estimated design.  A 


BOE workbook titled, "BOE for Dry FP_QTY Take-Off - TSP-3B" for determining estimate quantities is also included in the package.       


   3.)  It is assumed that a contract will be awarded to a Prime Contractor who will subcontract the work to specialty contractors.     
   4.)  Prime Markups: JOOH = 24.36%;  HOOH = 10%;  Profit = 8%;  Bond = 1%.     
   5.)  Sub Contractor Overhead:  JOOH = 5%; HOOH = 10%;  Profit = 10%     
   6.)  Project Markups: 95% Productivity; 7.25% Sales Tax; 3.38 Inflation for EQ; 1.34% Inflation on Material (CB)     
        







Print Date Mon 10 June 2024  U.S. Army Corps of Engineers  Time 08:18:12  
Eff. Date 3/28/2024  Project 3B.1PLA: Tar-Pam-FRM, TSP-3B Estimates ---for ATR CH-1PLA  


   
   New Report  New Section Page 1  


         
Description   ProjectCost   


         
Labor ID: NC Labor   EQ ID: EP22R03  Currency in US dollars  TRACES MII Version 4.4.4  


 New Section   44,951,217.74   


 ALTERNATIVE 3B - - NON-STRUCTURAL FLOODPROOFING 155 Structures   44,951,217.74   


 19 BUILDINGS, GROUNDS, AND UTILITIES - Flood Vents  - 8 structures   115,877.81   


 19 BUILDINGS, GROUNDS, AND UTILITIES - Elevate18 Structures with Flood Vents   4,397,253.64   


 19 BUILDINGS, GROUNDS, AND UTILITIES - Elevate 35 Structures _wall height extended   5,979,634.00   


 19 BUILDINGS, GROUNDS, AND UTILITIES DRY FP 94 Structures.   34,458,452.29   
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Project Schedule 
  







SCHEDULE - 3B
J F M A M J J A S O N D J F M A M J
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18


PED


ELEVATIONS 3B


DRY FLOODPROOFING 3B


CLOSE OUT 3B
P1


The schedule assumes the 
following:


3-4 Dry Floodproofing Crews
2-3 Elevation Crews
40-hour, 5-days/week
43 weeks/year (acct for hol & 
usw)
Elevations & Dry FP occur 
concurrently
There is a staggering of work 
among structures


2026 20







SCHEDULE - 3B


PED


ELEVATIONS 3B


DRY FLOODPROOFING 3B


CLOSE OUT 3B


The schedule assumes the 
following:


3-4 Dry Floodproofing Crews
2-3 Elevation Crews
40-hour, 5-days/week
43 weeks/year (acct for hol & 
usw)
Elevations & Dry FP occur 
concurrently
There is a staggering of work 
among structures


J A S O N D J F M A M J J A S O N D
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36


P2


27 2028                           2028







SCHEDULE - 3B


PED


ELEVATIONS 3B


DRY FLOODPROOFING 3B


CLOSE OUT 3B


The schedule assumes the 
following:


3-4 Dry Floodproofing Crews
2-3 Elevation Crews
40-hour, 5-days/week
43 weeks/year (acct for hol & 
usw)
Elevations & Dry FP occur 
concurrently
There is a staggering of work 
among structures


J F M A M J J A S O N D J F M A M J
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54


P3


2029 2030                                                               







SCHEDULE - 3B


PED


ELEVATIONS 3B


DRY FLOODPROOFING 3B


CLOSE OUT 3B


The schedule assumes the 
following:


3-4 Dry Floodproofing Crews
2-3 Elevation Crews
40-hour, 5-days/week
43 weeks/year (acct for hol & 
usw)
Elevations & Dry FP occur 
concurrently
There is a staggering of work 
among structures


J A S O N D J F M A M J J A S O N D
55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72


P4


                                                               2030 2031







SCHEDULE - 3B


PED


ELEVATIONS 3B


DRY FLOODPROOFING 3B


CLOSE OUT 3B


The schedule assumes the 
following:


3-4 Dry Floodproofing Crews
2-3 Elevation Crews
40-hour, 5-days/week
43 weeks/year (acct for hol & 
usw)
Elevations & Dry FP occur 
concurrently
There is a staggering of work 
among structures


J F M A M J J A S O N D J F M A M J
73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90
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2032 2033            2033







SCHEDULE - 3B


PED


ELEVATIONS 3B


DRY FLOODPROOFING 3B


CLOSE OUT 3B


The schedule assumes the 
following:


3-4 Dry Floodproofing Crews
2-3 Elevation Crews
40-hour, 5-days/week
43 weeks/year (acct for hol & 
usw)
Elevations & Dry FP occur 
concurrently
There is a staggering of work 
among structures


J A S O N D J F M A M J J A S O
91 92 93 94 95 96 97 98 99 100 101 102 103 104 105 106


P6


            2034







SCHEDULE - 3B


PED


ELEVATIONS 3B


DRY FLOODPROOFING 3B


CLOSE OUT 3B


The schedule assumes the 
following:


3-4 Dry Floodproofing Crews
2-3 Elevation Crews
40-hour, 5-days/week
43 weeks/year (acct for hol & 
usw)
Elevations & Dry FP occur 
concurrently
There is a staggering of work 
among structures


N D J F M A M J J A S O N D
107 108 109 110 111 112 113 114 115 116 117 118 119 120
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2035                            2035







SCHEDULE - 3B


PED


ELEVATIONS 3B


DRY FLOODPROOFING 3B


CLOSE OUT 3B


The schedule assumes the 
following:


3-4 Dry Floodproofing Crews
2-3 Elevation Crews
40-hour, 5-days/week
43 weeks/year (acct for hol & 
usw)
Elevations & Dry FP occur 
concurrently
There is a staggering of work 
among structures


J F M A M J J A S O N D J F
121 122 123 124 125 126 127 128 129 130 131 132 133 134


P8


2037         22036







SCHEDULE - 3B


PED


ELEVATIONS 3B


DRY FLOODPROOFING 3B


CLOSE OUT 3B


The schedule assumes the 
following:


3-4 Dry Floodproofing Crews
2-3 Elevation Crews
40-hour, 5-days/week
43 weeks/year (acct for hol & 
usw)
Elevations & Dry FP occur 
concurrently
There is a staggering of work 
among structures


M A M J J A S O N
135 136 137 138 139 140 141 142 143


P9


         2037
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1. Purpose 
The U.S. Army Corps of Engineers (USACE), Pittsburgh District, presents this Cost and Schedule Risk 
Analysis (CSRA) report regarding the risk findings and recommended contingencies for the Tar-Pamlico 
River Basin – Flood Risk Management (FRM) Alternative 3B – Tentatively Selected Plan (TSP).  A Monte-
Carlo based risk analysis was conducted by the Project Development Team (PDT) on remaining costs in 
compliance with ER 1110-2-1302, Construction Cost Estimating.  The purpose of this risk analysis study is 
to present the cost and schedule risks considered and respective project contingencies at a recommended 
80% confidence level of successful execution to project completion. This CSRA Report is reflective of the 
June 2024 agency technical review (ATR) comments which resulted in a change to the deterministic cost 
estimate and schedule.  


2. Project Scope 
The Tar-Pamlico River Basin Flood Risk Management Feasibility Study is a U.S. Army Corps of Engineers 
(USACE) feasibility study focused on evaluating potential flood risk management (FRM) alternatives to 
reduce flood and life safety risks in the Tar-Pamlico River Basin. The State of North Carolina Department 
of Environmental Quality is the non-federal sponsor for the subject study.  


The study area is subject to severe flooding, particularly during the Atlantic hurricane season, which runs 
from June to November.  In recent years, hurricanes caused severe flooding and federally recognized 
natural disasters were declared.  Particularly severe impacts from Hurricane Florence (2018) and Hurricane 
Matthew (2016) were witnessed in North Carolina in the past decade. In addition, Hurricane Floyd (1999) 
and Fran (1996) caused significant flooding within the past 30 years. In addition, large rain events in June 
2019, June 2020, and July 2023 caused significant flooding in the specific communities within the 
watershed. 


The Alternative 3B – Tentatively Selected Plan (TSP) scope includes the following: 


• Residential Elevate with Flood Vents – 18 Structures 
• Residential Elevate without Flood Vents – 35 Structures 
• Residential Addition of Flood Vents Only – 8 Structures  
• Commercial Dry Flood Proofing – 94 Structures  


3. Key Assumptions 
Below are some key assumptions regarding the analysis. 


• This CSRA assumes 100% participation, no opportunities have been modeled as savings for 
reduced homeowner/business owner participation or non-participation in the risk analysis model. 


• TSP Alternative 3B serves as the basis of cost and schedule. 
• 1-D/Steady State Hydraulic modeling was utilized for most structures. Associated risks have been 


included to account for design uncertainty.  
• The National Economic Development (NED) waiver was granted.  
• Assume October 2025 for authorization in the Water Resources Development Act (WRDA) 2026, 


funding appropriated.  
• The assumed construction period of performance is November 2029 - May 2037. 


4. Cost & Schedule Risk Analysis Process 
Refer to the ‘Civil Works Cost Engineering’ - ER 1110-2-1302, which details out the overview, 
responsibilities, documentation, process, review, market analysis, risk register, modeling, and deliverables 
required in developing the CSRA. 







 


 


    


 Tar-Pamlico River Basin – Flood Risk 
Management (FRM) 


Alternative 3B – Tentatively Selected Plan 
(TSP) 


 


 June 2024 Page 2 
 


 


5. Base Estimate 
See Appendix A for a summary of the base cost estimate from which this CSRA was conducted.   


6. Base Schedule 
See Appendix B for a summary of the base schedule from which this CSRA was conducted. 


7. Cost & Schedule Risk Analysis 
The CSRA results are provided in the following sections.  In addition to contingency calculation results, the 
top cost and schedule risks were identified, and sensitivity analyses are presented to provide decision 
makers with: 


• An understanding of variability and the key contributors, 
• Contingency information for scheduling, budgeting, and project control purposes, and 
• Provide tools to support decision making and risk management as projects progress through 


planning and implementation.   


Additional information and details can be found in various Appendix C subsections which are described 
below. 


• Appendix C-1: Risk Dashboard.  Summary of the top cost & schedule risk items, confidence 
levels, and suggested risk reduction measures.  


• Appendix C-2:  Risk Register.  Summary of the risk register documenting risk type, risk details, 
likelihood, impact ratings, responsibility, suggested risk reduction measures, etc. 


• Appendix C-3: CSRA Assumptions.  Summary of the risk matrix, likelihood of occurrence 
definition, impact or consequence definitions for cost / schedule, and cost / schedule impact ranges 
as they relate to this project. 


• Appendix C-4: Risk Register Attendance.  Summary of the participants of the risk register 
meeting which was conducted on 2/28/2024. 


• Appendix C-5: Risk Details (if applicable).  Some projects and their risk items could require more 
complex calculations to determine their risk impact ranges.  This is not a mandatory requirement, 
but risk detail sheets are sometimes developed to help document these assumptions and 
calculations.  These risk detail sheets are typically not included by default but can be available 
upon request. 


7.1. Summary of Results 
The current remaining construction cost with escalation is approximately $65.2M excluding contingency 
and expressed in FY2024 dollars.  Based on the results of the analysis, the CSRA recommends a 
contingency value of $28M, or approximately 43% of base project cost at an 80% confidence level of 
successful execution.  The current project base construction schedule is approximately 109 months 
excluding contingency.  Based on the results of the analysis, the CSRA recommends a contingency value 
of nearly 39 months, or approximately 36% of base project schedule at an 80% confidence level of 
successful execution.  See Table 1 below for a more detailed summary and Appendix C for additional 
details regarding risk-based contingency development. 


Table 1.  Summary of CSRA Results 
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7.2. Cost Risk Analysis 


7.2.1. Cost Confidence Levels 
The result of risk or uncertainty analysis is quantification of the cumulative impact of all analyzed risks or 
uncertainties as compared to probability of occurrence.  These results, as applied to the analysis herein, 
depict the overall project cost at intervals of confidence (probability).  Table 2 provides the cost 
contingencies calculated for the various confidence levels with the 80% confidence level highlighted.  
Contingencies are rounded up to the nearest whole percentage. 


Table 2.  Cost Confidence Levels 


 


 
Figure 1.  Cost Contingency Levels 
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7.2.2. Top Cost Risks 
The risks/opportunities considered as key or primary cost drivers are ranked in order of potential impact 
(positive or negative) in Figure 2 at various confidence levels (50%, 80%, and 90%).  Opportunities that 
have a potential to reduce project cost and are shown with a negative sign to reflect the potential to 
decrease project cost; risks are shown with a positive sign to reflect the potential to increase project cost.  
These key cost drivers can be used to support development of a risk management plan that will facilitate 
control of risk factors and their potential impacts throughout the project lifecycle.  Together with the risk 
register, these results can also be used to support development of strategies to eliminate, mitigate, accept, 
or transfer key risks.  See Appendix C for additional details for these risks and further information regarding 
CSRA development. 


 
Figure 2.  Top Cost Risks 


• Risk 35:  Technical Design Maturity.  Current level of technical/design maturity could result in 
future changes or modifications to the approach as the design matures.  


• Risk 31:  Contract Modifications/REAs.  Potential for contract modifications. Particularly with the 
number of structures and locations, there is potential for numerous contract modifications. 


• Risk 30:  Subcontractor Performance.  Poor/inefficient subcontractor performance could lead to 
extend project schedule and cost associated to schedule extension.  


• Risk 33:  Variation in Escalation.  Given the length of the project’s construction duration, the 
currently forecasted escalation rates could vary.  


• Risk 36:  Project Funding.  Adequacy of project funding (incremental funding vs. fully funding). 
• Risk 27:  Numerous Separate Construction Contracts.  The number of structures to be raised 


and the estimated construction schedule likely prohibits one, single contract. 
• Risk 37:  Variation in Contractor Markups.  Common risk related to Subcontractor markups or 


indirect rates such as JOOH, HOOH, profit, bond, etc. 
• Risk 17: 1-D/Steady State Hydraulic Model Uncertainty.  Overestimation of flood risk and 


associated damages could result in development of tentatively selected plan that does not reflect 
the optimal plan and requires significant revision during feasibility level design or PED. 


• Risk 21: Environmental Assessment (EA) Exceeds One (1) Year. Current planning process and 
schedule will maintain more than a year between TSP and the signed Chief’s Report. If the EA 
process takes longer than a year, or is forced due to project scheduling, than an EA waiver may be 
required. 


• Risk 6: Potential Impacts to Tribal Lands/Historical Structures. Work limits contained to 
previously developed areas/property. Possibility of encountering structures identified on the 
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historical registry. This would include additional coordination with the State Historic Preservation 
Office (SHPO) and additional measures for floodproofing (i.e., aesthetic accommodations which 
differ from the standard materials). Number of possible structures has not been identified. 


7.3. Schedule Risk Analysis 


7.3.1. Schedule Confidence Levels 
The result of risk or uncertainty analysis is quantification of the cumulative impact of all analyzed risks or 
uncertainties as compared to probability of occurrence.  These results, as applied to the analysis herein, 
depict the overall project duration at intervals of confidence (probability).  Table 3 provides the schedule 
duration contingencies calculated for the various confidence levels with the 80% confidence level 
highlighted.  Contingencies are rounded up to the nearest whole percentage. 


Table 3.  Schedule Confidence Levels 


 


 


Figure 3.  Schedule Contingency Levels 


These contingencies were also used to calculate the projected residual fixed cost impact of project delays 
that are included in the Table 2 presentation of total cost contingency.  The schedule contingencies were 
calculated by applying the high-level schedule risks identified in the risk register for each option to the 
durations of critical path and near critical path tasks. 


The schedule was not resource loaded and was limited to only summary level type durations that limit the 
overall utility of the schedule risk analysis.  These issues should be considered as limitations in the utility 
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of the schedule contingency data presented.  Schedule contingency impacts presented in this analysis are 
based solely on projected residual fixed costs.   


7.3.2. Top Schedule Risks 
The risks/opportunities considered as key or primary schedule drivers are ranked in order of potential 
impact (positive or negative) in Figure 4 at various confidence levels (50%, 80%, and 90%).  Opportunities 
that have a potential to reduce project schedule and are shown with a negative sign to reflect the potential 
to decrease project duration; risks are shown with a positive sign to reflect the potential to increase project 
duration.  These key schedule drivers can be used to support development of a risk management plan that 
will facilitate control of risk factors and their potential impacts throughout the project lifecycle.  Together 
with the risk register, sensitivity analysis results can also be used to support development of strategies to 
eliminate, mitigate, accept, or transfer key risks.  See Appendix C for additional details for these risks and 
further information regarding CSRA development. 


 
Figure 4.  Top Schedule Risks 


• Risk 28:  Construction Schedule Uncertainty.  The existing construction schedule is at a Class 
5 level. Changes in construction sequencing or phasing could impact the scheduled duration. 


• Risk 31:  Construction Modifications/REAs.  Potential for contract modifications. Particularly 
with the number of structures and locations, there is potential for numerous modifications.  


• Risk 36:  Project Funding.  Adequacy of project funding (incremental funding vs. fully funded). 
The schedule is currently technically driven, thus a shift to a funding constrained schedule could 
impact the overall duration of the project. 


• Risk 27:  Numerous Separate Construction Contracts.  The number of structures to be raised 
and the estimated construction schedule likely prohibits one, single contract. 


• Risk 22:  Review Periods Extend Beyond Baseline Schedule.  The study timeline has extended 
past the original planned timeline. Delays in District Quality Control (DQC) and Agency Technical 
Review (ATR) could impact the incorporation into the 2024 WRDA. 


• Risk 6: Potential Impacts to Tribal Lands/Historical Structures.  Possibility of encountering 
structures identified on the historical registry. This would include additional coordination with the 
State Historic Preservation Office (SHPO) and additional measures for floodproofing, thus 
extending the project schedule for the affected structures. The number of structures potential 
affected are not yet determined.   
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• Risk 17: 1-D/Steady State Hydraulic Model Uncertainty.  Overestimation of flood risk and 
associated damages could result in development of tentatively selected plan that does not reflect 
the optimal plan and requires significant revision during feasibility level design or PED. 


• Risk 21: Environmental Assessment (EA) Exceeds One (1) Year.  Current planning process 
and schedule will maintain more than a year between TSP and the signed Chief’s Report. If the EA 
process takes longer than a year, or is forced due to project scheduling, than an EA waiver may be 
required. 


• Risk 11: Environmental Coordination Requirements.  Unique permitting and environmental 
regulations could potentially pose schedule delays. 


• Risk 25: Inaccurate Characterization of Structures.  The use of publicly available data (i.e. 
Google Earth) could pose inaccurate assumptions or characteristics needed for nonstructural 
measures. Inaccurate assumptions could affect the number and location of structures within the 
TSP. 


See Appendix C for additional details for these risks and further information regarding CSRA development. 


8. Recommendations, Risk Management, & Updates 
8.1. Recommendations 
Risk Management is an all-encompassing, iterative, and life-cycle process of project management.  The 
Project Management Institute’s (PMI) A Guide to the Project Management Body of Knowledge (PMBOK® 
Guide), Sixth Edition, states that “project risk management includes the processes of conducting risk 
management planning, identification, analysis, response planning, response implementation, and 
monitoring risk on a project.”  Risk identification and analysis are processes within the knowledge area of 
risk management.  Its outputs pertinent to this effort include the risk register, risk quantification (risk analysis 
model), contingency report, and the sensitivity analysis.   


The intended use of these outputs is implementation by the project leadership with respect to risk responses 
(such as mitigation) and risk monitoring and control.  In short, the effectiveness of the project risk 
management effort requires that the proactive management of risks not conclude with the study completed 
in this report.   


The CSRA produced by the PDT identifies issues that require the development of subsequent risk response 
and mitigation plans.  This section provides a list of recommendations for continued management of the 
risks identified and analyzed in this study.  Note that this list is not all inclusive and should not substitute a 
formal risk management and response plan.  


The CSRA study serves as a “road map” towards project improvements and reduced risks over time.  The 
PDT should include the recommended cost and schedule contingencies and incorporate risk monitoring 
and mitigation on those identified risks.  Further iterative study and update of the risk analysis throughout 
the project life cycle is important in support of remaining within an approved budget and appropriation.   


8.2. Risk Management 
Project leadership should use of the outputs created during the risk analysis effort as tools in future risk 
management processes.  The risk register should be updated at each major project milestone.  The results 
of the sensitivity analysis may also be used for response planning strategy and development.  These tools 
should be used in conjunction with regular risk review meetings.   


8.3. Risk Analysis Updates 
Project leadership should review risk items identified in the original risk register and add others, as required, 
throughout the project life cycle.  Risks should be reviewed for status and reevaluation (using qualitative 
measure, at a minimum) and placed on risk management watch lists if any risk’s likelihood or impact 
significantly increases.  Project leadership should also be mindful of the potential for secondary (new risks 
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created specifically by the response to an original risk) and residual risks (risks that remain and have 
unintended impact following response).    
 







Tar-Pamlico River Basin  - Feasibility (TSP) - For Milestone #2    


REF Risk Type Risk/Opportunity Event Risk Event Description Team Discussions on Impact and Likelihood Likelihood Impact (C) Risk Level 
(C)


Impact (S) Risk Level 
(S)


Cost 
Variance 


Distribution


Schedule 
Variance 


Distribution


Correlation 
to Other(s)


Responsibility/ 
POC


Affected 
Project 


Component
Low Variance (C) Likely (C) High Variance  (C) Low Variance (S) Likely (S) High Variance (S) Low Variance (CS) Likely (CS) High Variance (CS)


TWO STEP 
(Cost & 


Schedule)


Event 
Prob 
(PCS)


Low Variance (TC) Likely (TC) High Variance (TC) Cost Risk Simulated Cost
Cost Risk x PCS


Schedule Risk


Simulated 
Schedule


Schedule Risk x 
PCS


Risk Quantification Discussions Suggested Risk Reduction Measures
(Avoid, Escalate, Exploit, Transfer/Share, Mitigate/Enhance, or Accept)


1


1 - Project & Program 
Management (PM)


Performing USACE District LRP 
outside of USACE SAW AOR


Unfamiliarity with local conditions could delay analyses and 
engineering, or result in designs that don't appropriately account 
for local conditions.


Study team is working closely with SAW--who is conducting a study on the neighboring Neuse 
River. The PDT has also been regionalized, leveraging appropriate expertise within LRD.
MAR 2024 Update: Identified as a study level risk. Construction will be implemented by 
USACE SAW. No impact on the current stage of the project or moving forward into 
implementation.  


Unlikely Moderate Low Moderate Low N/A -Not 
Modeled


N/A -Not 
Modeled


Project 
Management


N/A -Not 
Modeled


$0 $0 $0 0.00 MO 0.00 MO 0.00 MO $0 $0 $0 100% 1 $0 $0 $0 $0 $0 0.00 MO 0.00 MO


N/A - Not modeled


1. Regionalize PDT to include technical members familiar with NC.
2. Coordinate with local agency offices and subject area experts (e.g., universities) as 
appropriate.
3. Conduct site visits to verify existing data and assumptions.


2


1 - Project & Program 
Management (PM)


Future travel restrictions due 
to COVID-19


Study could require considerable travel to conduct necessary 
surveys (e.g., HTRW, wetland, etc.) and collect information (e.g., 
real estate information). Travel Restrictions could cause study 
delays or reliance on imperfect existing data.


Decreased public involvement and/or support for the study and/or study delays due to travel 
restrictions. Travel restrictions removed with development of vaccines and decline of COVID-
19 pandemic. 
MAR 2024 Update: Possible. Lessons learned from the COVID-19 pandemic can be used to 
mitigate potential impacts. Public/homeowner meetings could be switched to virtual. 
Schedule impacts could delay PED schedule.


Possible Significant Medium Marginal Low Single Event 
(2 Step)


Single Event 
(2 Step)


Project 
Management


Project 
Schedule


$0 $0 $0 0.00 MO 0.25 MO 1.00 MO $0 $415,730 $1,247,191 30% 1 $0 $415,730 $1,247,191 $0 $0 0.00 MO 0.00 MO


The base schedule assumes 1 year outreach and application period.  
(Outreach and education to homeowners:  door-to-door discussions, 
meetings, Letter campaign, applications / assistance with applications)


LV (Best Case): No impact to the base schedule
ML (Most Likely): 1 month delay to schedule. Extension of PED costs.
HV (Worst Case): 3 month delay to schedule. Extension of PED costs.


1. Identify potential travel requirements early and make contingency plans.
2. include contingency plans and discussions related to COVID-19 when conducting 
environmental coordination.


3


1 - Project & Program 
Management (PM)


Study area designation and 
plan formulation process 
requires additional waiver


Complex H&H engineering necessitated obtaining a 3x3x3 
framework waiver for the project, with additional time and 
resources requested. 


Large study area will require substantial analysis to be completed within the 3x3x3 
framework. For example, development of FDA models to include >20,000 structures; 
potential real estate surveys/appraisals on a large number of structures). New hydraulic 
model was required, significantly delaying schedule (included in base schedule). Coincidental 
probability analysis also dramatically increased flood extents, increasing structure inventory 
and required economic and engineering work.
MAR 2024 Update: Realized risk. The impacts have been included in the base cost estimate 
($200k) and schedule (11 months). Unlikely to exceed current waiver limit or incur additional 
schedule/cost.


Unlikely Marginal Low Marginal Low
N/A -Not 
Modeled


N/A -Not 
Modeled


Project 
Management


N/A -Not 
Modeled $0 $0 $0 0.00 MO 0.00 MO 0.00 MO $0 $0 $0 100% 1 $0 $0 $0 $0 $0 0.00 MO 0.00 MO


N/A - Not modeled


1. Work with the PDT to develop a realistic budget estimate early with contingency that covers all 
likely resource need scenarios. 
2. Coordinate with the state of NC to identify and obtain all existing models, data, and 
information.


4


6 - Planning-Site (PS)
Alternative Formulation and 
Evaluation - Relocation 
Program 


The extent and  location of ongoing relocation programs will affect 
the costs, benefits, and viability of various alternatives.


Significant historic buyout programs have reduced risk in many key population centers. These 
previous efforts could reduce benefits and potential justification for projects that reduce 
remaining risks. Discussions with state agencies in charge of buyout programs.
MAR 2024 Update: PDT engages in on-going communication with the State and Counties 
regarding house raising/buy-outs. Particularly area of NC is historically active in engaging non-
structural actions. 


Unlikely Negligible Low Negligible Low N/A -Not 
Modeled


N/A -Not 
Modeled


Planning N/A -Not 
Modeled


$0 $0 $0 0.00 MO 0.00 MO 0.00 MO $0 $0 $0 100% 1 $0 $0 $0 $0 $0 0.00 MO 0.00 MO


N/A - Not modeled


The study team will work with the appropriate stakeholders to obtain and incorporate these 
data into analyses as early as possible. 


5


6 - Planning-Site (PS)
Plan formulation strategy 
limited to Tar River and major 
tributaries only


Size of watershed and extensive analytical requirements required 
limiting the plan formulation process to the Tar River and its major 
tributaries in order to be completed within the 3x3x3 framework. 
Study scope and plan formulation leaves residual risk in upper 
portion of the watershed.


Potential for unhappy local sponsor and/or general public. Not meeting the local sponsor's 
and/or communities needs could jeopardize project implementation. Ongoing status updates 
with the State of NC have indicated that the study is meeting their needs. No pushback to 
plan formulation strategy and assessed measures during public meetings.
MAR 2024 Update: Resolved. Did not receive comments from the public during the formal 
comment period. TSP will not change based on an additional public comment period. 


Unlikely Negligible Low Negligible Low
N/A -Not 
Modeled


N/A -Not 
Modeled Planning


N/A -Not 
Modeled $0 $0 $0 0.00 MO 0.00 MO 0.00 MO $0 $0 $0 100% 1 $0 $0 $0 $0 $0 0.00 MO 0.00 MO


N/A - Not modeled


1. Communicate risks associated with not assessing structural measures for all communities to 
local sponsor.
2. Consider non-structural risk reduction opportunities across rural areas.


6


6 - Planning-Site (PS) Potential impacts to Tribal 
Lands/Historical Structures


Alternatives were formulated that intersect tribal lands and 
potentially affect historical structures. Selection of one of these 
alternatives could require significant coordination.


Significant coordination could delay schedule and increase study cost. Dry dams that intersect 
tribal lands represent a potentially viable solution due to the diffuse nature of 
development/damages throughout much of the watershed. Dry dams have been screened.
MAR 2024 Update: Work limits contained to previously developed areas/property. Possibility 
of encountering structures identified on the historical registry. This would include additional 
coordination with the State Historic Preservation Office (SHPO) and additional measures for 
floodproofing (i.e. aesthetic accommodations which differ from the standard materials). 
Number of possible structures has not been identified.


Likely Moderate Medium Moderate Medium
Triangular 
(LV, ML, 


80%)


Triangular 
(LV, ML, 


80%)
Planning Project Cost & 


Schedule
$0 $0 $244,292 0.00 MO 0.00 MO 2.50 MO $0 $0 $484,939 100% 1 $0 $0 $729,231 $0 $0 0.00 MO 0.00 MO


The base cost estimate and schedule does not include considerations for 
historical structure which would require coordination with SHPO.


LV: Base estimate. No structures require SHPO considerations.
ML: Base estimate. No structures require SHPO considerations. 
HV: Assume five (5) structures at an additional 20% each and 2 week 
schedule extension.


See Risk Backup Sheet


1. Conduct early outreach with all tribal entities; 2. Focus siting for management measures to not 
intersect tribal lands.


7


18 - Hydraulics / Hydrology 
(HH)


Alternative formulation and 
evaluation - Transferred Risk


Incorporation of certain measures (e.g., levees, channel 
modifications) may transfer risk to surrounding or downstream 
areas. Could affect overall project viability (i.e., increased project 
and study costs due to chasing water and requiring additional 
measures downstream) and/or public support.


Several large-scale solutions that could transfer risk are being considered.
Structural measures have been screened from further consideration. Risk largely 
reduced/eliminated. 
MAR 2024 Update: Unlikely for the structures identified.


Unlikely Negligible Low Negligible Low
N/A -Not 
Modeled


N/A -Not 
Modeled


Hydrology/Hydrau
lic Design


N/A -Not 
Modeled $0 $0 $0 0.00 MO 0.00 MO 0.00 MO $0 $0 $0 100% 1 $0 $0 $0 $0 $0 0.00 MO 0.00 MO


N/A - Not modeled


Conduct extensive hydraulic modeling with all proposed structures and determine a final levee 
height required and what impacts are possible in surrounding areas.


8


1 - Project & Program 
Management (PM)


Triggering Independent 
External Peer Review (IEPR) 
and/or Risk Assessment


Inclusion of large-scale structural measures and/or extensive and 
complex recommendations could trigger IEPR and/or risk 
assessment. Triggering an IEPR risk assessment could further 
increase the study cost and delay the study schedule.


Costs and time required for IEPR and risk assessment could likely be covered by existing 
contingency. All structural measures have screened, so the risk if triggering an IEPR and risk 
assessment is much lower. 
MAR 2024 Update: No triggers for an IEPR are met or forecasted to be met at this time. 
Trigger being project cost >$200M. Changes due to subsequent policy reviews (DQC/ATR) 
unlikely to result in cost/schedule impacts. However, climate policy data changes, resulting in 
potentially higher structure elevation is possible. 


Possible Significant Medium Moderate Medium
Single Event 


(2 Step)
Single Event 


(2 Step)
Project 


Management
Project Cost & 


Schedule $0 $250,000 $600,000 0.00 MO 1.00 MO 3.00 MO $0 $415,730 $1,247,191 30% 1 $0 $665,730 $1,847,191 $0 $0 0.00 MO 0.00 MO


The base estimate and schedule reflects the current design and execution 
strategy. Changes in guidance/policy is not included.


LV: Base Estimate & Schedule
ML: $250k cost impacts related to implementation changes. Assume 1 
month PED schedule delay 
HV: $600k cost impacts related to implementation changes. Assume 3 
month PED schedule delay


1.  Set aside contingency to cover IEPR between TSP and ADM.


9


21 - Environmental & 
Cultural/Historical Resources 


(EC)


Alternative Formulation - 
Discovery of HTRW


Encountering contaminated soil or sediment within the area of the 
selected alternative due to agricultural or other industrial activities. 
Encountering contaminated soils/HTRW within the area of 
recommended plan could increase project cost and affect overall 
viability and implementability. 


Significant historic industrial and agricultural industry activities within the watershed increase 
likelihood of encountering contaminated soils/HTRW.
All structural measures have screened, decreasing the likelihood of contaminated soils/HTRW 
affecting implementation. Potential impacts to nonstructural measures are low. 
MAR 2024 Update: Complete survey of all properties has not performed. Currently only 1-2 
properties identified as possible concern for HTRW near airport/industrial area. The 
Contractor would have to put the structure in a safe/structural sound position until further 
investigation is performed. 


Possible Negligible Low Negligible Low
Triangular 
(LV, ML, 


80%)


Triangular 
(LV, ML, 


80%)


Environmental 
Compliance


Project Cost & 
Schedule $0 $10,000 $97,717 0.00 0.25 0.50 $0 $55,773 $55,773 30% 1 $0 $65,773 $153,490 $0 $0 0.00 MO 0.00 MO


The base cost estimate and schedule does not include considerations for 
the discovery of HTRW.


LV: Base estimate. No HTRW is discovered. 
ML: HTRW is discovered during a pre-implementation survey. Results in an 
additional $10k plus 1 week schedule extension.
HV: Assume HTRW discovered at multiple structures during 
implementation resulting in a Contractor work stoppage and placing the 
structure in a sound/structural safe position. Assume two (2) structures at 
an additional 20% each and 2 week schedule extension.


See Risk Backup Sheet


1. Conduct a Phase 1 ESA. 
2. Coordinate with NCDEQ to gather information on their state cleanup response programs and 
ongoing sites. 
3. Coordinate with EPA Region 4 regarding Superfund site in Washington.


10


21 - Environmental & 
Cultural/Historical Resources 


(EC)


EA/Mitigated EA identified as 
the NEPA compliance path


Inclusion of structural measures could trigger the need for an EIS 
due to extensive environmental resources, including numerous 
threatened and endangered species and associated critical 
habitats. Presence of cultural resources could also trigger EIS.


Presence of extensive environmental resources, including T&E species and associated critical 
habitats, would likely necessitate result in significant impacts should structural measure be 
implemented. All structural measures have been screened. Low risk of converting to EIS due 
to environmental or cultural impacts. 
MAR 2024 Update: Environmental impact of Non-Structural project less significant than 
other alternatives (i.e. levees, dams, etc.). Unlikely to trigger any environmental coordination 
at this stage of the project and beyond.


Unlikely Negligible Low Moderate Low N/A -Not 
Modeled


N/A -Not 
Modeled


Environmental 
Compliance


N/A -Not 
Modeled


$0 $0 $0 0.00 MO 0.00 MO 0.00 MO $0 $0 $0 100% 1 $0 $0 $0 $0 $0 0.00 MO 0.00 MO


N/A - Not modeled


1. Coordinate early and often with USFWS and other environmental/cultural resource (SHPO) 
agencies.
2. Choose to mitigate impacts.
3. Conduct field/site visits early to identify potentially vulnerable resources.
4. Seek out available data and information on HTRW issues.


11


21 - Environmental & 
Cultural/Historical Resources 


(EC)


Environmental Coordination 
Requirements 


Permitting and Environmental regulations are different than the 
team is used to increasing the potential to miss some unique 
requirement to NC.


Delays to schedule would likely be minimal due to similar environmental requirements 
among NC and other states within LRD's AOR.
MAR 2024 Update: Coordination is required with the state of NC during implementation. No 
environmental permits are anticipated to be needed. The current baseline schedule includes 
anticipated coordination efforts with NC during PED & Construction phases. However, it is 
possible additional coordination could be required. 


Possible Moderate Medium Moderate Medium
Single Event 


(2 Step)
Single Event 


(2 Step)
Environmental 


Compliance
Project 


Schedule $0 $0 $0 0.00 MO 0.00 MO 3.00 MO $0 $0 $849,555 30% 1 $0 $0 $849,555 $0 $0 0.00 MO 0.00 MO


The base schedule assumes acquisition of all required state environmental 
coordination. However, it is possible additional coordination will be 
required during PED and/or Construction which could lead to delays.


LV: No schedule delay.
ML: No schedule delay.
HV: Three (3) month schedule delay. Assume 50% PED & 50% Construction 
cost of schedule delay.


1. Identify all required permits early in the process.
2.Coordinate with local agencies via NEPA scoping outreach and ongoing coordination.
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18 - Hydraulics / Hydrology 
(HH)


Uncertainty in tidal data that 
underpin the coincidental 
probability analysis (i.e., South 
Atlantic Coastal Study and 
Coastal Hazard Study data)


Uncertainty within the SACS/CHS inundation depths and extents 
may result in a recommendation that is not reflective of true risk 
within tidally-influenced areas, including the City of Washington.


Original measures identified to reduce risk in these areas are no longer viable, requiring 
reformulation for tidally-influenced areas. Reformulation will require additional engineering 
and economic work and re-work, delaying schedule and increasing cost to TSP. Reformulation 
will require a delay in the TSP. However, additional analyses can likely be executed within 
existing funding stream. 
Initial analyses indicate the originally-developed measures and alternatives are no longer 
effective at reducing risk giving updated coincidental probability analysis.
Vertically-aligned decision to remove tidally-influenced areas from the current study. SAW 
coordinating with the state on potential for incorporation of these areas in separate study. 
MAR 2024 Update: The PDT has removed areas from the study that would be included in 
tidally influenced areas (i.e. storm surge flooding). No potential for this to be reincorporated 
into the study. Resolved risk. 


Unlikely Marginal Low Moderate Low
N/A -Not 
Modeled


N/A -Not 
Modeled


Hydrology/Hydrau
lic Design


N/A -Not 
Modeled $0 $0 $0 0.00 MO 0.00 MO 0.00 MO $0 $0 $0 100% 1 $0 $0 $0 $0 $0 0.00 MO 0.00 MO N/A - Not modeled


1. Coordinate with the vertical team regarding whether tidally-influenced areas should be 
included in current study.
2. Coordinate with the SACS/CHS teams to better understand underlying uncertainties in existing 
data.
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6 - Planning-Site (PS)


Coastal Storm Tidal and Surge 
Interaction with Riverine 
Flooding  (coincidental 
frequency analysis)


Original measures identified to reduce risk in these areas are no 
longer viable, requiring reformulation for tidally-influenced areas. 
Reformulation will require additional engineering and economic 
work and re-work, delaying schedule and increasing cost to TSP. 


Reformulation will require a delay in the TSP. However, additional analyses can likely be 
executed within existing funding stream. Realized Risk.
Initial analyses indicate the originally-developed measures and alternatives are no longer 
effective at reducing risk giving updated coincidental probability analysis.
Vertically-aligned decision to remove tidally-influenced areas from the current study. SAW 
coordinating with the state on potential for incorporation of these areas in separate study. 
MAR 2024 Update: Based on the number of sensitivity analyses performed, unlikely any 
changes to the plan would be made due to tidal and surge interaction with riverine flooding. 
Affected areas have been removed from the study.


Unlikely Marginal Low Moderate Low
N/A -Not 
Modeled


N/A -Not 
Modeled Planning


N/A -Not 
Modeled $0 $0 $0 0.00 MO 0.00 MO 0.00 MO $0 $0 $0 100% 1 $0 $0 $0 $0 $0 0.00 MO 0.00 MO


N/A - Not modeled


1. Develop coincidental frequency model to understand water elevation changes and extant of 
the changes on flood-impacted areas.  
2. Utilize technical experts, who understand local coastal and riverine systems, to review and 
provide oversight on analysis.
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6 - Planning-Site (PS)


Current study area may be 
insufficient to adequately 
account for complex and 
tidally-dominated coincidental 
flood risk.


Extent of updated flood risk following coincidental probability 
analysis could necessitate expansion of the study area to 
effectively reduce risk and ensure identified measures function as 
intended.


Expanding scope to include additional tidally-influenced areas would have significant impacts 
on study schedule and budget due to additional H&H modeling, plan formulation, and 
associated engineering required. 
Study will already require a 3x3x3 waiver to extend beyond 3 year study period. Vertical team 
concurred that incorporating tidal areas would be a massive increase in scope, requiring 
extensive resources.
Measures identified to reduce risk in Washington, NC, including a large-scale floodwall, will 
affect flood risk downstream--an area not currently incorporated into the current study area 
or existing model. 
Vertically-aligned decision to remove tidally-influenced areas from the current study. SAW 
coordinating with the state on potential for incorporation of these areas in separate study.
MAR 2024 Update: Unlikely, as affected areas have been removed from the study. 


Unlikely Marginal Low Marginal Low N/A -Not 
Modeled


N/A -Not 
Modeled


Planning Project Cost & 
Schedule


$0 $0 $0 0.00 MO 0.00 MO 0.00 MO $0 $0 $0 100% 1 $0 $0 $0 $0 $0 0.00 MO 0.00 MO


N/A - Not modeled


1. Coordinate with the vertical team regarding whether tidally-influenced areas should be 
included in current study.
2. Coordinate with SAW to ensure consistency between the Tar Pamlico and Neuse River studies, 
with respect to incorporation of tidally-influenced areas
3. Coordinate with the State of NC regarding potential interest in separate study for tidally-
influenced areas.
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1 - Project & Program 
Management (PM)


Inclusion of tidal areas within 
the study scope may not be 
within study authority.


Moving forward with tidal areas in the study scope could result in a 
significant waste of resources if it is determined that these areas 
are not within the study authority and must be removed from the 
final report and recommended plan.


Cannot recommend a feature or alternative that is not within the study/project authorization. 
If study is expanded or continues to include tidal areas, significant resources could be wasted. 
Initial OC analysis of the authorization indicates that substantial effort would be needed to 
determine if tidal areas are covered by the study authorization. Thus, there is some 
uncertainty in whether these areas could be included.
MAR 2024 Update: Unlikely, as affected areas have been removed from the study.


Unlikely Marginal Low Moderate Low
N/A -Not 
Modeled


N/A -Not 
Modeled


Project 
Management


N/A -Not 
Modeled $0 $0 $0 0.00 MO 0.00 MO 0.00 MO $0 $0 $0 100% 1 $0 $0 $0 $0 $0 0.00 MO 0.00 MO


N/A - Not modeled
1. Coordinate with district, division, and HQ OC and planning and policy groups.
2. Coordinate with SAW and state of NC on potential for including these areas in a subsequent 
study.
3. Consider this risk within the context of other risks related to inclusion of tidally-influenced 
areas to inform path forward.
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18 - Hydraulics / Hydrology 
(HH)


Tributary Flooding


Tributaries do not have discharge or depth gage data to use to 
calibrate H&H models.  Lack of calibration/validation data could 
impact model accuracy in areas without gauges. This could affect 
the appropriateness of measure/alternative formulation.


Could affect overall viability and effectiveness of recommended plan. Sound engineering 
techniques exist to address lack of gauge data. Therefore, the likelihood of the lack of gauge 
data affecting the recommended plan is low.
MAR 2024 Update: The PDT utilized industry best practices where lack of gauge data was of 
concern. Based on the sample data used and the frequency of floods defined by the record 
length study, it is unlikely the lack of gauge date in certain areas will impact the 
recommended plan.


Unlikely Negligible Low Marginal Low N/A -Not 
Modeled


N/A -Not 
Modeled


Hydrology/Hydrau
lic Design


N/A -Not 
Modeled


$0 $0 $0 0.00 MO 0.00 MO 0.00 MO $0 $0 $0 50% 1 $0 $0 $0 $0 $0 0.00 MO 0.00 MO


N/A - Not modeled


1.  Utilize rainfall runoff relationship to model un-gaged tributaries.   
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18 - Hydraulics / Hydrology 
(HH)


1D/steady state hydraulic 
model has high degree of 
uncertainty in certain areas.


Overestimation of flood risk and associated damages could result 
in development of a tentatively selected plan that does not reflect 
the optimal plan and requires significant revision during feasibility 
level design or PED.


Initial nonstructural analysis indicates that approximately 65% of potentially viable 
nonstructural measures occur in areas with a high-degree of uncertainty. Therefore, this 
uncertainty stands to have a large impact on the final recommendation.
MAR 2024 Update: Likely to impact structures in the study area; upwards of 4-5 structures.


Likely Moderate Medium Marginal Medium
Triangular 
(LV, ML, 


80%)


Triangular 
(LV, ML, 


80%)


Hydrology/Hydrau
lic Design


Project Cost & 
Schedule


$0 $0 $610,730 0.00 MO 0.00 MO 2.00 MO $0 $0 $301,280 100% 1 $0 $0 $912,009 $0 $0 0.00 MO 0.00 MO


The base cost estimate and schedule do not currently account for design 
changes to structures based on uncertainties founded upon 1D modeling.


LV: No change to the structures as currently scheduled/estimated.
ML: No change to the structures as currently scheduled/estimated. 
HV: Five (5) structure are affected resulting in 50% cost increase and 
additional 8 weeks of schedule.


See risk backup for additional detail.


1. Coordinate with regional and national H&H experts on potential solutions to model 
uncertainty, including revisions to the 1D model and development of a 2D model.
2. Coordinate recommended path forward with the VT.
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18 - Hydraulics / Hydrology 
(HH) Delays in 2D modeling 


Delays in 2D modeling could impact the revised schedule and cost 
estimate


Additional time and funding requests would be needed. Additional model development was 
conducted to address this uncertainty in Rocky Mount. Study will require a 3x3x3 waiver. 
Need to execute the study within the revised schedule and funding stream.
MAR 2024 Update: No additional 2D modeling is anticipated. Cost & Schedule impacts 
associated with that lack of 2D modeling in areas is captured in Risk 17.


Unlikely Marginal Low Marginal Low
N/A -Not 
Modeled


N/A -Not 
Modeled 17


Hydrology/Hydrau
lic Design


N/A -Not 
Modeled $0 $0 $0 0.00 MO 0.00 MO 0.00 MO $0 $0 $0 100% 1 $0 $0 $0 $0 $0 0.00 MO 0.00 MO


N/A - Not modeled


1. Coordinate with regional and national H&H experts early and often.
2. Set aside additional month of time contingency to address any remaining H&H issues.
3. Pull additional contingency up from ADM and CR milestones to the TSP milestone.
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1 - Project & Program 
Management (PM)


Potentially large-scale 
nonstructural 
recommendation


National Nonstructural Committee could require a large-scale gross 
appraisal that could take significant resources. Uncertainty in 
nonstructural RE requirements.


Delayed study schedule depending on resource availability and extent of effort. Study will 
require a 3x3x3 waiver. Need to execute the study within the revised schedule/funding 
stream.
MAR 2024 Update: The project has progressed past the study execution phase where a large-
scale gross appraisal could be implemented. 


Unlikely Marginal Low Moderate Low
N/A -Not 
Modeled


N/A -Not 
Modeled


Project 
Management


N/A -Not 
Modeled $0 $0 $0 0.00 MO 0.00 MO 0.00 MO $0 $0 $0 100% 1 $0 $0 $0 $0 $0 0.00 MO 0.00 MO


N/A - Not modeled


1. Start coordinating with RE experts early.
2. Set aside additional schedule contingency between ADM and CR to accommodate effort, as 
needed.
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1 - Project & Program 
Management (PM)


Potential to recommend plan 
other than NED plan based on 
comprehensive benefits.


Presence of socially-vulnerable and EJ communities throughout the 
watershed could result in recommendation of a plan other than the 
NED plan that maximizes comprehensive benefits.


Recommending a plan other than the NED plan would require an NED waiver. The waiver 
approval process can take time, increasing overall study schedule. 


MAR 2024 Update: NED waiver granted, PDT will move forward with the Comprehensive 
Benefits plan. Implementing a non-NED plan resulting in the current plan.


Unlikely Marginal Low Marginal Low
N/A -Not 
Modeled


N/A -Not 
Modeled


Project 
Management


N/A -Not 
Modeled $0 $0 $0 0.00 MO 0.00 MO 0.00 MO $0 $0 $0 100% 1 $0 $0 $0 $0 $0 0.00 MO 0.00 MO


N/A - Not modeled


1. Set aside additional schedule contingency between to accommodate the waiver approval 
process.


Cost ImpactsProject ScheduleProject Cost Schedule Risk ModelingSchedule Impacts Cost from Schedule Impacts Cost Risk ModelingEvent Risk Info Additional DocumentationOther InformationFebruary 2024


Page 1 of 2







Tar-Pamlico River Basin  - Feasibility (TSP) - For Milestone #2    


REF Risk Type Risk/Opportunity Event Risk Event Description Team Discussions on Impact and Likelihood Likelihood Impact (C) Risk Level 
(C)


Impact (S) Risk Level 
(S)


Cost 
Variance 


Distribution


Schedule 
Variance 


Distribution


Correlation 
to Other(s)


Responsibility/ 
POC


Affected 
Project 


Component
Low Variance (C) Likely (C) High Variance  (C) Low Variance (S) Likely (S) High Variance (S) Low Variance (CS) Likely (CS) High Variance (CS)


TWO STEP 
(Cost & 


Schedule)


Event 
Prob 
(PCS)


Low Variance (TC) Likely (TC) High Variance (TC) Cost Risk Simulated Cost
Cost Risk x PCS


Schedule Risk


Simulated 
Schedule


Schedule Risk x 
PCS


Risk Quantification Discussions Suggested Risk Reduction Measures
(Avoid, Escalate, Exploit, Transfer/Share, Mitigate/Enhance, or Accept)


Cost ImpactsProject ScheduleProject Cost Schedule Risk ModelingSchedule Impacts Cost from Schedule Impacts Cost Risk ModelingEvent Risk Info Additional DocumentationOther InformationFebruary 2024
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21 - Environmental & 
Cultural/Historical Resources 


(EC)


Environmental Assessment 
(EA) takes longer than one (1) 
year to complete


Current planning process and schedule will maintain more than a 
year between TSP and the signed Chief's Report. If the EA process 
takes longer than a year, or is forced to due to project scheduling , 
then an EA waiver may be required.  


Study schedule is slipped currently and study will require a 3x3x3 waiver. Uncertainties 
surrounding the current schedule and likelihood of the recommendations that will develop 
from an EA.  
MAR 2024 Update: The EA has currently taken over 1 year. Currently does not pose any 
impact on execution/implementation. However, additional extension could impact the 
project.


Possible Significant Medium Moderate Medium Single Event 
(2 Step)


Single Event 
(2 Step)


Environmental 
Compliance


Project Cost & 
Schedule


$0 $0 $0 0.00 MO 0.00 MO 4.00 MO $0 $0 $1,662,922 30% 1 $0 $0 $1,662,922 $0 $0 0.00 MO 0.00 MO


Current status of the EA does not impact the base estimate or schedule. 
However, further delay could cause schedule delay and associated PED 
costs due to schedule extension.


LV: No cost or schedule impact.
ML: No cost or schedule impact.
HV: Assume 4 month schedule impact with associated PED extension.


1. Monitor project progress and timeline.  
2.  If necessary, request an EA extension waiver.  
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1 - Project & Program 
Management (PM)


Review Periods Extend Beyond 
Baseline Schedule


The study timeline has extended past the original planned timeline.  
The PDT recommends shortening review timelines between these 
milestones.  Shortening the review time from TSP to ADM and 
ADM to Final Report Submittal


NED waiver granted, the PDT will move forward with the Comprehensive Benefits Plan.
MAR 2024 Update: The project is seeking incorporation into the 2024 WRDA Authorization 
Act. Historically May 31 deadline for inclusion. Delays in DQC & ATR reviews could cause the 
project to miss the May 31st deadline. 


Unlikely Critical Medium Critical Medium Single Event 
(2 Step)


Single Event 
(2 Step)


Project 
Management


Project Cost & 
Schedule


$0 $0 $6,284,639 0.00 MO 0.00 MO 24.00 MO $0 $0 $0 5% 1 $0 $0 $6,284,639 $0 $0 0.00 MO 0.00 MO


The base cost estimate and schedule assume project inclusion in the 2024 
WRDA Authorization Act. The following assumptions are based on a delay 
in meeting the deadline date:
LV: Base schedule, no delay.
ML: Base schedule, no delay.
HV: 2 Year delay for inclusion in 2026 WRDA Authorization Act. Assume 
project mid-point pushes 2 years. 


1.  Incorporate two months of contingency prior to submittal of the final report to address RE 
uncertainties. 
2.  Monitor project progress and timeline
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6 - Planning-Site (PS)
NED Waiver does not get 
approved


Select the comprehensive benefits plan as the TSP and seek an NED 
waiver. NED waiver request does not get approved by the Assistant 
Secretary of the Army (Civil Works). 


Considerable changes in the plan could necessitate re-review by the public, impacting study 
schedule and project viability. If the NED waiver does not get approved, the plan that 
ultimately gets recommended in the final report will be different than the plan included in the 
draft report. 
MAR 2024 Update: The NED waiver has been approved. Risk is retired. 


Unrated Negligible Unrated Negligible Unrated
N/A -Not 
Modeled


N/A -Not 
Modeled Planning


N/A -Not 
Modeled $0 $0 $0 0.00 MO 0.00 MO 0.00 MO $0 $0 $0 100% 1 $0 $0 $0 $0 $0 0.00 MO 0.00 MO


N/A - Not modeled


Submit draft NED waiver request at the TSP and coordinate early with the vertical team.
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6 - Planning-Site (PS)


Selection of the TSP without 
conducting a sensitivity 
analysis on nonstructural 
participation rates.


The PDT has not yet conducted a sensitivity analysis to determine if 
the BCR of the TSP would be affected by landowners who decline to 
participate in the TSP


 Lack of participation in the TSP, particularly by larger commercial facilities, could result in 
negative net economic benefits and a benefit cost ratio below unity for the TSP.
MAR 2024 Update: Initial study performed. The NED waiver has been approved thus no 
impacts related to the lack of participation affects the sensitivity analysis. Risk is retired.


Unrated Negligible Unrated Negligible Unrated N/A -Not 
Modeled


N/A -Not 
Modeled


Planning N/A -Not 
Modeled


$0 $0 $0 0.00 MO 0.00 MO 0.00 MO $0 $0 $0 100% 1 $0 $0 $0 $0 $0 0.00 MO 0.00 MO


N/A - Not modeled


Complete sensitivity analysis as soon as possible to clearly document the extent to which 
participation rates could affect net economic benefits. Document risk within the NED waiver 
request.
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7 - General Technical Risk (TR) Inaccurate Characterization of 
Structures 


For this feasibility study, the PDT utilized online publicly available 
street view maps in order to determine the flood-proof level of 
structures. Use of Google Earth © and existing data to characterize 
need for nonstructural measures. Inaccurate 
assumptions/characterization of current risk could affect the 
number and location of structures within the TSP/recommended 
plan, affecting the benefits calculation for one or more reaches.


Could result in changes to the recommended plan between the draft and final reports.
MAR 2024 Update: Commercially available software used (i.e. Google Earth). Commercial 
structures harder to determine based on Google Earth imagery based on imagery definition 
and potential improved due to an outdated timestamp. Potential for unnecessarily including 
previously floodproofed structures. Potential to decrease number of structures based on 
actual surveys (assessor database) vs Google Earth.


Likely Moderate Medium Marginal Medium
Triangular 
(LV, ML, 


80%)


Triangular 
(LV, ML, 


80%)
Planning Project Cost & 


Schedule
-$733,159 $0 $763,518 -0.50 MO 0.00 MO 1.50 MO -$75,320 $0 $225,960 100% 1 -$808,479 $0 $989,478 $0 $0 0.00 MO 0.00 MO


The base estimate and schedule includes a total of 61 residential and 94 
commercial structures. 
LV: Upon on-ground assessments, assume discovery of two (2) commercial 
structures having flood proofing measures meeting USACE standards 
previously performed. Resulting in the reduction of 2 commercial 
structures and a 2 week reduction in schedule.
ML: No change in base estimate or schedule.
HV: Upon on-ground assessments, assume discovery of three (3) 
commercial structures needing additional flood proof measures and the 
addition of two (2) residential structures and an increase of 1.5 months of 
schedule.


Work with the State of NC to ensure the study team is utilizing the most up-to-date mitigation 
database. Collect additional data/survey information during feasibility-level design.
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9 - Lands and Damages Risk 
(RE)


Updated/changing USACE 
guidance for nonstructural 
recommendations.


The National Nonstructural Committee (NNC) and HQUSACE are 
currently working to update implementation guidance for non-
structural flood risk management plans.  An ER will be released in 
~Oct / Nov.  The new guidance may affect the implementation of 
the Tar Pamlico plan, particularly with regards to potential real 
estate acquisitions.  


Changing guidance for nonstructural recommendations, including requirement for a detailed 
implementation plan and non-federal sponsor acquisition responsibilities, could affect study 
schedule and budget.
MAR 2024 Update: Incorporating guidance with the NNC. Easement would not be required 
but still being discussed, correlates with Risk #19. If Easement required - during PED phase - 
easement granted to Non-Federal sponsor.


Unlikely Marginal Low Marginal Low
N/A -Not 
Modeled


N/A -Not 
Modeled Civil/Site Design


N/A -Not 
Modeled $0 $0 $0 0.00 MO 0.00 MO 0.00 MO $0 $0 $0 100% 1 $0 $0 $0 $0 $0 0.00 MO 0.00 MO


N/A - Not modeled


Coordinate with the vertical team regarding interim and updated guidance. Bring questions and 
challenges the study team faces to the vertical team as soon as they arise.
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5 - Contract Acquisition Risks 
(CA)


Numerous Separate 
Construction Contracts


The number of structure to be raised and the estimated 
construction schedule likely prohibits one, single contract.


MAR 2024 Update: The acquisition strategy is currently unknown at this time. Likely multiple 
contracts grouped by specific structure type or geographic location or utilizing a phased 
approached. 


Likely Significant High Significant High
Triangular 
(LV, ML, 


80%)


Triangular 
(LV, ML, 


80%)
Planning Project Cost & 


Schedule
$0 $0 $500,000 -4.00 MO 0.00 MO 6.00 MO -$892,372 $0 $1,338,558 100% 1 -$892,372 $0 $1,838,558 $0 $0 0.00 MO 0.00 MO


The base estimate and schedule assume one (1) Prime contractor with 
multiple subcontractors performing under a single contract award. 
Additional contracts could reduce the overall schedule if awards and 
execution is done concurrently. If awarded to the same contractor and 
performed sequentially the schedule could extend. 


LV: Base estimate and assume awards to different contractors resulting in 
a 4 month schedule reduction.
ML: Base estimate and schedule. 
HV: Total of three (3) contracts will be awarded (Two (2) additional 
contract from the current base assumption). Results in additional 
mobilization/demobilization and procurement costs at $225k/EA. Assume 
awards to the same contractor resulting in an 6 month schedule extension.


1) A sources sought and more market research will help to identify and substantiate the 
assumptions made by the PDT and the cost engineer.
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13 - Construction (CO) Construction Schedule 
Uncertainty 


The existing construction schedule is at a Class 5 level. Changes in 
construction sequencing or phasing could impact the scheduled 
duration. 


MAR 2024 Update: The base schedule for implementation is currently based on a 7.5 year 
execution schedule. 155 structures / 9 working months/year / ~2.3 structures/month = 7.5 
years


Likely Significant High Critical High
Triangular 
(LV, ML, 


80%)


Triangular 
(LV, ML, 


80%)
Construction Project Cost & 


Schedule
$0 $0 $0 -21.00 MO 0.00 MO 13.20 MO -$1,521,515 $0 $956,381 100% 1 -$1,521,515 $0 $956,381 $0 $0 0.00 MO 0.00 MO


The base schedule for implementation is currently based on a 7.5 year 
execution schedule. 155 structures / 9 working months/year / ~2.3 
structures/month = 7.5 years
LV: 155 structures / 9 working months/year / 3 structures/month = 5.7 
years or a reduction of 1.75 years off the base schedule
HV: 155 structures / 9 working months/year / 2 structures/month = 8.6 
years or an increase of 1.1 years to the base schedule
Assume cost of 31 Account only as one contractor is assumed. Risk #27 
accounts for the cost of contractor extension.  


1) Developing a more detailed schedule will help to mitigate this risk.  Additionally, knowing the 
number of contracts/contractors will help to build a more accurate and useful schedule.
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13 - Construction (CO) Subcontractor Availability
General Contractor relying heavily on specialty subcontractors for 
the lifting and utility work for the structure raisings. 


MAR 2024 Update: Based on estimator research, potential for 1 or 2 subcontractors 
identified in the area that is specializes in the subject scope. Possible outside subcontractors 
could be needed resulting in per diem for craft labor. Possible Significant Medium Negligible Low


Single Event 
(2 Step)


N/A -Not 
Modeled Construction Project Cost $0 $678,424 $1,356,856 0.00 MO 0.00 MO 0.00 MO $0 $0 $0 30% 1 $0 $716,724 $1,433,448 $0 $0 0.00 MO 0.00 MO


The base estimate includes per diem allowance for the Prime Contractor 
field support oversight staff/ field non-manual labor, across a total of 
229,354 hours. The Subcontractor hours total 179,181 labor hours for 
field/craft labor. 
LV: No change to base estimate. Assume local subcontractors with no per 
diem allowance. 
ML: Assume 50% craft labor is out of the working region thus requiring per 
diem. 179,181 hrs * 0.5 = 89,590 hrs * $8.00/hr = $716,724
HV: Assume 100% craft labor is out of the working region thus requiring 
per diem. 179,181 hrs * $8.00/hr = $1,433,448


1) Utilize a sources sought and market research can help to flush out this issue.
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13 - Construction (CO) Subcontractor Performance 
Poor/inefficient subcontractor performance could lead to extended 
project schedule & cost associated to schedule delay.


MAR 2024 Update: Estimated Contractor productivity rates could vary which impact cost and 
schedule. The base estimate assumes a productivity of 90%. Schedule consideration are 
accounted for in Risk #28.


Likely Critical High Negligible Low
Triangular 
(LV, ML, 


80%)


N/A -Not 
Modeled Construction Project Cost $0 $0 $4,679,696 0.00 MO 0.00 MO 0.00 MO $0 $0 $0 100% 1 $0 $0 $4,679,696 $0 $0 0.00 MO 0.00 MO


The base estimate assumes a productivity factor of 95% across all 
workfronts. 
LV: No change to base estimate. Assume 90% productivity across all 
workfronts.
ML: No change to base estimate. Assume 90% productivity across all 
workfronts.
HV: Assume reduction in productivity from the base estimate to 80% 
across all workfronts.


See Risk Backup sheet for additional detail. 


1) Develop detailed constrcution schedule and execution strategy to help mitigate standby time. 
Front-end planning to get homeowner location prepared for efficient contractor performance.
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13 - Construction (CO) Contract Modifications/REAs
Potential for contract modifications. Particularly with the number 
of structures and locations, there is a potential for numerous 
contract modifications.


MAR 2024 Update: Construction modifications are likely given the number of structures and 
locations. Likely Critical High Significant High


Triangular 
(LV, ML, 


80%)


Triangular 
(LV, ML, 


80%)
Construction Project Cost & 


Schedule
$1,348,537 $2,247,561 $6,742,683 3.28 MO 5.46 MO 10.92 MO $237,333 $395,556 $791,111 100% 1 $1,585,870 $2,643,117 $7,533,794 $0 $0 0.00 MO 0.00 MO


Given the number of structures, contract modifications are likely. Assume 
to following variances for both cost & schedule:


LV: 3% cost & schedule impact.
ML: 5% cost and schedule impact
HV: 15% cost and schedule impact
Assume only 31-Account cost of schedule extension as Contractor costs 
are covered as part of the REA.


1) A thorough design and review process can help to mitigate the risk of contract modifications.  
There are some issues, such as unforeseen site conditions, that may be unavoidable as this work 
progresses.
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13 - Construction (CO)


Inadequate Staging/Lay-Down 
Areas Adequate staging area for the subcontractors is required. 


MAR 2024 Update: The current strategy is to utilize the landowner's property for staging and 
material/equipment lay-down. Based on previous execution of USACE scope by other 
districts. Negligible cost or schedule impacts.


Unlikely Negligible Low Negligible Low
N/A -Not 
Modeled


N/A -Not 
Modeled Construction


N/A -Not 
Modeled $0 $0 $0 0.00 MO 0.00 MO 0.00 MO $0 $0 $0 100% 1 $0 $0 $0 $0 $0 0.00 MO 0.00 MO


N/A - Not modeled
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14 - Estimate and Schedule 
Risks (ES) Variation in Escalation


Given the project's construction duration, the currently forecasted 
escalation rates could vary. 


MAR 2024 Update: Due to the project's ~90 month schedule duration, escalation rates used 
in the out-years of the project will likely vary. Likely Critical High Negligible Low


Triangular 
(LV, ML, 


80%)


N/A -Not 
Modeled Cost Engineering Project Cost $0 $0 $4,045,495 0.00 MO 0.00 MO 0.00 MO $0 $0 $0 100% 1 $0 $0 $4,045,495 $0 $0 0.00 MO 0.00 MO


Assume the following inflationary rates:


LV: Base estimate, no change.
ML: Base estimate, no change.
HV: Annual 4.75% for the out-years.
See Risk backup sheet for additional detail.


1) Continual updating of the TPCS with the latest edition of CWCCIS can help to mitigate this risk.  
Confirming that escalation factor with outside sources can help corroborate the CWCCIS.
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13 - Construction (CO) Delay in Permitting The contractor(s) will be required to obtain building permits prior 
to work on the structures.


MAR 2024 Update: Based on the number of structures, the project has the potential to 
experience delays due to delays in local/state permitting. Ideally, permits will be obtained 
prior to construction. However, there is potential for delay which could impact construction 
execution. 


Possible Moderate Medium Moderate Medium Single Event 
(2 Step)


Single Event 
(2 Step)


Construction Project Cost $0 $0 $0 0.00 MO 1.00 MO 4.00 MO $0 $150,640 $602,560 30% 1 $0 $150,640 $602,560 $0 $0 0.00 MO 0.00 MO


Based on the number of structures that require raising, it is likely the 
contractor(s) will have options as to which structures to raise and when.  If 
one structure is held up by a building permit, it is likely they will other 
nearby options.  Assume the following variances:
LV: Base estimate. No delays in structure permitting.
ML: 1 month schedule delay.
HV: 4 month schedule delay.


1) This risk can be mitigated by ensuring the contractor(s) know of this requirement and 
encourage them to apply for the permits as soon as possible to avoid any potential delays.
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7 - General Technical Risk (TR) Technical Design Maturity Current level of technical/design maturity could result in future 
changes or modifications to the approach as the design matures. 


MAR 2024 Update: The cost estimate is based on the current design elevation. Design 
elevation unlikely to change based on the modeling performed. However, there is potential 
for the individual cost of each structure to vary rather than a standard unit rate for each. 


Likely Critical High Negligible Low
Triangular 
(LV, ML, 


80%)


N/A -Not 
Modeled


Cost Engineering Project Cost -$2,247,561 $0 $8,990,244 0.00 MO 0.00 MO 0.00 MO $0 $0 $0 100% 1 -$2,247,561 $0 $8,990,244 $0 $0 0.00 MO 0.00 MO


The cost estimate is based on a standard design per structure and 
modification type. Assume the following variances: 
LV: -5% cost reduction based on structures costing less than the standard 
estimated.
ML: Base estimate, no variance.
HV: +20% cost increase based on structures costing more than the 
standard estimated.


1) Progress design and conduct field studies to verify assumptions used in the model.
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4 - External Risks (EX) Project Funding Adequacy of project funding (incremental funding vs. fully funded)
MAR 2024 Update: The current project funding is unknown at this time. There is potential for 
incremental funding; however, the project will likely be fully funded. Non-Federal funding is 
35%. There is potential for delay in Non-Federal funds


Possible Critical High Critical High
Single Event 


(2 Step)
Single Event 


(2 Step) Customer
Project Cost & 


Schedule $0 $0 $4,097,038 0.00 MO 0.00 MO 12.00 MO $0 $0 $0 30% 1 $0 $0 $4,097,038 $0 $0 0.00 MO 0.00 MO


A delay in funding could result in schedule extension. 
LV: Assume base schedule (fully funded)
ML: Assume base schedule (fully funded)
HV: Assume one (1) year schedule delay due to inadequate 
funding/delayed funding w/ associated cost of schedule extension.


Accept
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14 - Estimate and Schedule 


Risks (ES)
Variation in Contractor 
Markups


Common risk related to Subcontractor markups or indirect rates 
such as JOOH, HOOH,profit, bond, etc.


MAR 2024 Update: The base estimate includes the following Subcontractor markups: JOOH: 
5% , HOOH: 10%, and Profit: 10%. It is likely the Subcontractor rates will vary from the base 
estimate.


Likely Critical High Negligible Low
Triangular 
(LV, ML, 


80%)


N/A -Not 
Modeled


Cost Engineering Contract Cost $0 $0 $1,797,630 0.00 MO 0.00 MO 0.00 MO $0 $0 $0 100% 1 $0 $0 $1,797,630 $0 $0 0.00 MO 0.00 MO


Variation in Subcontractor Markups:
LV: No change from base estimate (5% JOOH, 10% HOOH, 10% Profit).
ML: No change from base estimate (5% JOOH, 10% HOOH, 10% Profit).
HV: 7% JOOH, 10% HOOH, 2% Bond, 10% Profit


Accept. Base estimate assumes likely contractor markups.
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**** TOTAL PROJECT COST SUMMARY **** Printed:6/10/2024 
Page 1 of 11


PROJECT: DISTRICT: SAW District PREPARED: 5/30/2024
PROJECT  NO: P2 487786 POC:   CHIEF, COST ENGINEERING, xxx
LOCATION: Pitt County North Carolina


This Estimate reflects the scope and schedule in report; FRM Feasibility Study
                            


Program Year (Budget EC): 2026
Effective Price Level Date: 1  OCT 25


 Spent Thru:
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL 1-Oct-23 INFLATED COST CNTG FULL


NUMBER Feature & Sub-Feature Description   ($K)    ($K)    (%)    ($K)    (%)    ($K)    ($K)    ($K)    ($K)    ($K)    (%)    ($K)    ($K)    ($K)  
A B C D E F G H I J K L M N O


19 BUILDINGS, GROUNDS & UTILITIES $10,493 $4,512 43.0% $15,005 5.3% $11,050 $4,751 $15,801 $0 $15,801 21.3% $13,398 $5,761 $19,159
19 BUILDINGS, GROUNDS & UTILITIES $34,458 $14,817 43.0% $49,276 5.3% $36,287 $15,604 $51,891 $0 $51,891 21.3% $44,000 $18,920 $62,920


#N/A $0 $0 - $0 - $0 $0 $0 $0 $0 - $0 $0 $0
#N/A $0 $0 - $0 - $0 $0 $0 $0 $0 - $0 $0 $0
#N/A $0 $0 - $0 - $0 $0 $0 $0 $0 - $0 $0 $0
#N/A $0 $0 - $0 - $0 $0 $0 $0 $0 - $0 $0 $0
#N/A $0 $0 - $0 - $0 $0 $0 $0 $0 - $0 $0 $0
#N/A $0 $0 - $0 - $0 $0 $0 $0 $0 - $0 $0 $0


__________ __________                   ____________ _________ _________ __________ ___________  _________ _________ ________________
CONSTRUCTION ESTIMATE TOTALS: $44,951 $19,329 $64,280 5.3% $47,337 $20,355 $67,692 $0 $67,692 21.3% $57,398 $24,681 $82,079


01 LANDS AND DAMAGES $4,396 $1,099 25.0% $5,495 5.3% $4,629 $1,157 $5,787 $0 $5,787 4.6% $4,843 $1,211 $6,054


30 PLANNING, ENGINEERING & DESIGN $13,710 $5,895 43.0% $19,605 6.8% $14,641 $6,296 $20,937 $0 $20,937 11.0% $16,257 $6,990 $23,247
  


31 CONSTRUCTION MANAGEMENT $6,518 $2,803 43.0% $9,321 6.8% $6,961 $2,993 $9,954 $0 $9,954 27.3% $8,863 $3,811 $12,673


PROJECT COST TOTALS: $69,575 $29,126 41.9% $98,701  $73,568 $30,801 $104,369 $0 $104,369 18.9% $87,361 $36,693 $124,054


   CHIEF, COST ENGINEERING, xxx
ESTIMATED TOTAL PROJECT COST: $124,054


  PROJECT MANAGER, xxx  
  


  CHIEF, REAL ESTATE, xxx  
 


  CHIEF, PLANNING, xxx


  CHIEF, ENGINEERING, xxx  


  CHIEF, OPERATIONS, xxx  


  CHIEF, CONSTRUCTION, xxx


  CHIEF, CONTRACTING,xxx


  CHIEF,  PM-PB, xxxx


  CHIEF, DPM, xxx


TOTAL PROJECT COST     
(FULLY FUNDED)


TOTAL 
FIRST 
COST


PROJECT FIRST COST       
(Constant Dollar Basis)


Tar Pamlico Basin FRM Feasibility Study


Civil Works Work Breakdown Structure ESTIMATED COST


 


 


Filename: 2024_0610_Tar-Pam FRM TSP TPCS 31Mar2023.xlsx
TPCS







**** TOTAL PROJECT COST SUMMARY **** Printed:6/10/2024 
Page 2 of 11


**** CONTRACT COST SUMMARY ****


PROJECT: DISTRICT: SAW District PREPARED: 5/30/2024
LOCATION: Pitt County North Carolina POC:   CHIEF, COST ENGINEERING, xxx
This Estimate reflects the scope and schedule in report; FRM Feasibility Study


1-Oct-23 2026
 1-Oct-23 1  OCT 25


RISK BASED  
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point INFLATED COST CNTG FULL


NUMBER Feature & Sub-Feature Description   ($K)    ($K)    (%)    ($K)    (%)    ($K)    ($K)    ($K)  Date   (%)    ($K)    ($K)    ($K)  
A B C D E F G H I J P L M N O


PHASE 1 or CONTRACT 1


19
BUILDINGS, GROUNDS & UTILITIES 
ELEVATIONS $10,493 $4,512 43.0% $15,005 5.3% $11,050 $4,751 $15,801 2033Q3 21.3% $13,398 $5,761 $19,159


19
BUILDINGS, GROUNDS & UTILITIES 
DRY FLOODPROOFING $34,458 $14,817 43.0% $49,276 5.3% $36,287 $15,604 $51,891 2033Q3 21.3% $44,000 $18,920 $62,920


#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0


__________ __________ _________ ____________ _________ _________ __________ _________ _________ ________________
CONSTRUCTION ESTIMATE TOTALS: $44,951 $19,329 43.0% $64,280 $47,337 $20,355 $67,692 $57,398 $24,681 $82,079


01 LANDS AND DAMAGES $4,396 $1,099 25.0% $5,495 5.3% $4,629 $1,157 $5,787 2027Q4 4.6% $4,843 $1,211 $6,054


30 PLANNING, ENGINEERING & DESIGN
2.5%     Project Management $1,124 $483 43.0% $1,607 6.8% $1,200 $516 $1,716 2027Q4 5.5% $1,266 $544 $1,810
1.0%     Planning & Environmental Compliance $450 $193 43.0% $643 6.8% $480 $206 $686 2027Q4 5.5% $506 $218 $724


15.0%     Engineering & Design $6,743 $2,899 43.0% $9,642 6.8% $7,201 $3,096 $10,297 2027Q4 5.5% $7,596 $3,266 $10,862
1.0%     Reviews, ATRs, IEPRs, VE $450 $193 43.0% $643 6.8% $480 $206 $686 2027Q4 5.5% $506 $218 $724
1.0%     Life Cycle Updates (cost, schedule, risks) $450 $193 43.0% $643 6.8% $480 $206 $686 2027Q4 5.5% $506 $218 $724
1.0%     Contracting & Reprographics $450 $193 43.0% $643 6.8% $480 $206 $686 2027Q4 5.5% $506 $218 $724
3.0%     Engineering During Construction $1,349 $580 43.0% $1,928 6.8% $1,440 $619 $2,059 2034Q1 27.3% $1,834 $788 $2,622
2.0%     Planning During Construction $899 $387 43.0% $1,286 6.8% $960 $413 $1,373 2034Q1 27.3% $1,222 $526 $1,748
3.0%     Adaptive Management & Monitoring $1,349 $580 43.0% $1,928 6.8% $1,440 $619 $2,059 2033Q3 25.5% $1,807 $777 $2,584
1.0%     Project Operations $450 $193 43.0% $643 6.8% $480 $206 $686 2027Q4 5.5% $506 $218 $724


31 CONSTRUCTION MANAGEMENT
10.0%     Construction Management $4,495 $1,933 43.0% $6,428 6.8% $4,800 $2,064 $6,865 2034Q1 27.3% $6,112 $2,628 $8,740
2.0%     Project Operation: $899 $387 43.0% $1,286 6.8% $960 $413 $1,373 2034Q1 27.3% $1,222 $526 $1,748
2.5%     Project Management $1,124 $483 43.0% $1,607 6.8% $1,200 $516 $1,716 2034Q1 27.3% $1,528 $657 $2,185


CONTRACT COST TOTALS: $69,575 $29,126 $98,701 $73,568 $30,801 $104,369 $87,361 $36,693 $124,054


Civil Works Work Breakdown Structure PROJECT FIRST COST
(Constant Dollar Basis)


Estimate Prepared:
Effective Price Level:


Program Year (Budget EC):
Effective Price Level Date:


ESTIMATED COST


Tar Pamlico Basin FRM Feasibility Study


TOTAL PROJECT COST (FULLY FUNDED)


Filename: 2024_0610_Tar-Pam FRM TSP TPCS 31Mar2023.xlsx
TPCS
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1. Introduction 
This Nonstructural Implementation Plan outlines resources and describes general 
procedures for the implementation of nonstructural measures.  Nonstructural measures 
work to reduce the consequences, and therefore the economic and life-safety impacts, 
of riverine flooding. The recommended plan for the Tar-Pamlico River Basin was 
developed with the intention of reducing flood damages through the implementation of 
nonstructural measures as described in this document. 


1.1. Leveraging National Assets for Success 


The U.S. Army Corps of Engineers (USACE) recognizes that there are unique 
challenges related to implementing a relatively large nonstructural plan. Because of 
this, USACE has proactively leveraged national experts in the planning, design, and 
construction of nonstructural measures. Within the enterprise, these groups include the 
USACE National Nonstructural Committee and Flood Risk Management Center of 
Expertise. The non-Federal sponsor (NFS), the North Carolina Department of 
Environmental Quality (NCDEQ), has also provided valuable information pertinent to 
the project. The USACE places a priority on continuing this coordination during 
Preconstruction Engineering and Design (PED) and construction, and sharing lessons 
learned with other USACE teams. 


1.2. Historic Properties 


Each of the nonstructural measures has the potential to cause adverse effects to 
historic properties. A Section 106 Programmatic Agreement will be executed for this 
plan and identify the process by which USACE will determine which of the participating 
structures are historic properties (see Appendix C). This process also includes 
conducting archaeological investigations associated with structures determined to be 
historic properties. The investigations, coordination and consultation required by the 
Section 106 Programmatic Agreement and any resulting mitigation will be conducted 
after participating structures are identified but before any of the nonstructural measures 
identified below are carried out. Where possible, the Secretary of the Interior’s 
Guidelines on Flood Adaptation for Rehabilitating Historic Buildings, Standards for 
Rehabilitation, and other appropriate historic resources guidelines or standards will be 
taken into consideration. Implementation of this PA, and completion of all needed 
identification (i.e., surveys), avoidance and minimization efforts of historic properties will 
be completed during PED and covered by funds allocated in the 30 account for 
Planning and Environmental Compliance. It is expected that implementation of the PA 
will require most of the funds within this account. If adverse effects on historic 
properties cannot be avoided or minimize, then mitigation efforts will be covered by 
contingency. 


2. Recommended Plan 


The recommended plan for the Tar-Pamlico River Basin Flood Risk Management 
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Feasibility Study, as shown in Chapter 5.2 of the integrated feasibility 
report/environmental assessment (EA), includes the following: 


• Elevation and Flood Venting: 


o Structure Elevation – 35 structures 


o Structure Flood Venting – 8 structures 


o Elevation and Flood Venting - 18 structures 


• Dry Floodproofing: 


o Structure Dry Floodproofing – 94 structures 


Per USACE Planning Bulletin (PB) 2016-01 “Clarification of Existing Policy for USACE 
Participation in Nonstructural Flood Risk Management and Coastal Storm Damage 
Reduction Measures,” dated 22 December 2015, and PB 2019-03 “Further Clarification 
of Existing Policy for USACE Participation in Nonstructural Flood Risk Management and 
Coastal Storm Damage Reduction Measures,” dated 13 December 2018, structure 
elevation and floodproofing will be implemented on a voluntary basis, allowing property 
owners to choose whether or not to participate in this plan. 


The specific nonstructural measures to be implemented at each structure/property will 
be reviewed and refined in the PED phase to ensure that the proposed measures, and 
the potential participants are appropriately identified. Property owners included in the 
final recommendation arising from the Tar-Pamlico River Basin Flood Risk 
Management Study will be informed of the details of project implementation, including 
eligibility criteria, the eligibility process, and the related duties and obligations of 
USACE, the NFS and the property owner. 


If the structure owner does not want to participate in this plan, USACE and the NFS 
would defer any further action on that structure until such time as the structure owner 
elects to participate or until the period of construction ends for the Project, which is 
expected to end 10 years after the period of construction begins. The Government 
reserves, at its sole discretion, the right to determine whether or not a structure may be 
included in the recommended plan after a structure owner has declined participation, 
and if allowed to participate, the timing and scheduling of such participation in the plan. 


3. Project Implementation 
3.1. Acquisition Strategy 


The implementation of this plan will utilize a federal procurement process to obtain design 
and construction contractors for the various nonstructural measures. The Government will 
procure contracts that will allow a contractor to perform nonstructural measures on 
multiple structures through a series of one or more design-build task orders. The 
Contractor will also be responsible for eligible work associated with the elevation including 
the final design of the nonstructural measure, obtaining the required local, state, and 
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federal permits, and all necessary elements to complete construction to desired intent. 


3.2. Determining Eligibility 


As of the date of this Implementation Plan, an initial inventory has been compiled which 
identifies 61 residential structures in the study area that have been deemed preliminarily 
eligible for elevation and/or flood venting and 94 non-residential structures for dry 
floodproofing. The USACE and NFS will require additional structure-specific analysis 
during PED to determine final eligibility, which could result in structures being removed 
prior to implementation. 


Eligibility: Owners of eligible structures may voluntarily participate in having their 
residential structure elevated or non-residential structure floodproofed. Individual 
structure inspections will occur on each potentially eligible structure for which the owner 
has made application to participate. The inspection team will be comprised of USACE 
specialists, the non-Federal Sponsor, and a design/construction contractor of the 
USACE.  A property owner may elect not to participate at any time prior to execution of 
an agreement for the implementation of the nonstructural measure upon the property. 
Refusal to grant temporary right-of-entry will constitute the property owner not electing 
to participate. 


Site Investigations: The following is a general overview of the site investigations that will 
be required for those structures deemed eligible. Additional details concerning the 
process, eligibility criteria, and related requirements will be developed during PED and 
provided prior to project implementation. 


• The property owner will be required to grant a temporary right-of-entry to USACE, 
their contractor, and the non-Federal Sponsor to enter the property to conduct 
investigations necessary to determine final eligibility for participation in the project. 
The inspection may include activities such as structural wall and foundation integrity 
assessments, mechanical equipment assessment, surveys, limited environmental 
testing for hazardous and toxic materials or wastes, utility inspections, and a site 
investigation verifying existing elevations, and conducting such other activities 
deemed necessary by USACE and the non- Federal Sponsor to make a final 
determination of eligibility for implementation of nonstructural measures. 


• The property owner shall submit all requested documentation to the NFS, which 
may include: 


o Proof of ownership:  Legal description of the property, deed, or a tax 
assessor’s receipt.  This should identify the names of all owners of the 
property and provide information regarding the names and addresses of all 
third-party interest holders and any holders of a lien or encumbrance against 
the property. 


o Signatory authority:  In instances involving the representation of a person or 
persons whose signature is required for any document, subordination, or 
release that may be required to be executed, either through a trust, agency, 
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succession, partnership, business, or corporation or any other form of 
representation under law or contract, documentation will be provided along 
with the title evidence that documents the identity, powers, and authorities 
of the person or persons authorized to act on behalf of the required 
signatory. 


• The NFS shall conduct title research to confirm the property has clear title and 
appraisals that may be necessary. 


• An ASTM Phase I Environmental Site Assessment (ESA) and asbestos 
investigation may be conducted to confirm the absence of HTRW and damaged or 
friable asbestos or asbestos-containing materials. Asbestos, if found, will be dealt 
with by the contractor on a case-by-case basis in accordance with applicable state 
and local laws, including handling and proper disposal. HTRW and CERCLA 
concerns, if discovered during PED, must be dealt with by the property owner 
before nonstructural flood risk mitigation measures are implemented. The property 
owner shall be obligated, at their sole cost and expense, to conduct all necessary 
response and remedial activities in full compliance with applicable local, state, and 
federal laws and regulations and provide proof of same before the structure can be 
deemed to have met the eligibility requirements. 


• The property will be evaluated by USACE to ensure that each of the following 
criteria are satisfied: 


o If a structure is proposed for elevation, that the structure can be elevated to 
meet the target design elevation. 


o If a structure is proposed for elevation, that the structure is in a condition that is 
suitable for elevation without the need for repair or rehabilitation as determined 
by a professional registered structural engineer. Any repair or rehabilitation 
necessary to achieve that condition will be at the sole cost and expense of the 
property owner (see 3.5 “Eligible Project Costs” below). 


o Implementation of nonstructural measures will not impact threatened or 
endangered species. 


o Implementing nonstructural measures on the property does not require fill in 
the waters of the United States and would not result in any impact to 
wetlands. 


o The property has not previously received any disaster assistance for the 
elevation of the structure. Situations where the property owner received 
assistance for a flood-related repair to their structure that was not elevation 
or floodproofing will be examined on a case-by-case basis. Confirmation of 
previous assistance should be coordinated by the USACE, NFS, and FEMA. 


3.3. Execution and Recordation of Agreement 


A floodproofing agreement shall be executed between the NFS and the property owner. 
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The agreement will be binding upon the owners, their heirs, assigns, transferees, and 
any other successors in interest. This agreement will be developed during the PED 
phase; however, it is anticipated that the agreement will include the following 
provisions: 


• Permission to determine if a historic property is present and an assessment of 
effect and mitigation of adverse effects in accordance with the Section 106 
Programmatic Agreement. 


• The agreement will obligate the structure owner to expend any and all costs that 
may be necessary in connection with the elevation of the structure which are not 
deemed “eligible costs” (as described in Section 3.5). 


• The agreement will release and hold USACE and the NFS harmless for any and all 
loss, cost, damage, or expense arising out of any claims, including third party 
claims that arise directly or indirectly from any project-related activity. 


• The agreement will include language to prohibit the conversion of any part of the 
structure located below the lowest habitable finished floor for purposes of human 
habitation, the alteration of the structure in any way that would impede the 
movement of flood waters under the structure and would prohibit the construction of 
any new habitable structures on the property that do not meet the requirements of 
the project. 


• The agreement will contain restrictive covenants that run with the land in perpetuity. 


• The agreement will include the right for the NFS and federal government to inspect 
the property during structure elevation and after construction is completed to ensure 
correct implementation. 


The agreement, as well as any required curative documents, subordination 
agreements, or release agreements, shall be recorded by the NFS in the Clerk of Court 
in the county in which the property is located prior to commencement of the 
nonstructural improvements on the property. 


3.4. Commencement of Construction 
3.4.1. Structure Elevation and Floodproofing 


Several phases of geotechnical investigation will be required for structure elevation. An 
office investigation will be performed to review available soil maps, as-built drawings, and 
any other available site-specific subsurface information. The information gathered during 
the office investigation will be used to evaluate existing foundation depths and types, as 
well as the soil bearing strata condition and material properties. A site-specific subsurface 
investigation will be designed to supplement the information gathered during the office 
investigation and fill any data gaps. The subsurface investigation may consist of test pits, 
test borings, or a combination of both. The location and number of proposed test pits and 
test borings will depend on the locations of the eligible structures relative to one another. 
The data gathered from the office and subsurface investigations will be utilized to assess 
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new foundation types and bearing stratum properties for the structures to be elevated. 
Foundation designs will be performed based on the site-specific data collected during the 
office and subsurface investigations. 


The entire foundation of the structure will be lifted and placed on a new foundation (i.e., 
columns, piers, posted or raised foundation walls) so that the lowest habitable finished 
floor is at or above the target design elevation. All utilities and mechanical equipment, 
including air conditioners and hot water heaters, will also be raised to the required 
elevation. Flood vents will be installed, as appropriate, on elevated structures, as well 
as structures for which the first floor is already above the target design elevation but 
lack appropriate flood venting. Structure owners may choose to raise the structure, 
utilities, and/or mechanical equipment in excess of the target design elevation; 
however, costs attributable to elevation in excess of the minimum requirements set 
forth herein are not deemed eligible costs (described below in Section 3.5) and would 
be performed at the sole cost, risk and expense of the property owner. For applicable 
properties determined to be listed on the National Register of Historic Places, or 
eligible for listing, conditions described in the Section 106 Programmatic Agreement 
would be satisfied prior to commencement of nonstructural improvements. 


3.4.2. Structure Floodproofing 


Dry floodproofing makes the structure watertight by sealing all areas from the ground 
level up to approximately 4 feet of a structure by making walls, doors, windows, and other 
openings resistant to infiltration by floodwaters. Dry floodproofing may include the use 
of one or more of the following methods: waterproof membranes or sealants to reduce 
seepage of floodwater through walls; watertight shields for doors and windows; and/or 
installing measures to prevent sewer backup. Common floodproofing measures include: 


• Backflow valves. 


• Temporary or permanent closures on doors, windows, stairwells, and/or vents. 


• Rearranging or protecting damageable property, including relocating or raising 
utilities. 


• Sump pumps, sub-drains, and floor drains. 


• Water resistant material, including waterproof adhesives and sealants. 


While each eligible structure will be evaluated for the most cost-effective nonstructural 
measure, the federal government reserves the right to determine which measures shall 
be implemented for each structure. 


3.4.3. Target Design Elevation 


In accordance with North Carolina Building Codes, the target design elevation for 
structure elevation is the 1% annual exceedance probability (AEP) flood elevation plus 
two feet. The target design elevation for dry floodproofing is the 1% AEP flood elevation 
plus two feet up to a maximum of 4 feet. 
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3.5. Notice of Construction Complete (NCC) 


Upon completion of the improvements, an inspection will be performed by USACE, and 
upon final approval by the USACE District Engineer or identified designee, a NCC will 
be issued to the NFS and the individual structure elevation will be closed out as 
complete. 


3.6. Eligible Project Costs: 


All structure elevations will require local permits prior to any onsite construction. Only 
the costs of elevation and foundation retrofitting are eligible costs. No Federal funds will 
be used to restore, replace, or repair the structure. No additions to the habitable spaces 
of the structure will be permitted in the performance of the elevation work. 


3.6.1. Structure elevation 


Elements of structure elevation work that are deemed to be potentially eligible project 
costs include: historic property investigations, including mitigation in accordance with 
the Section 106 Programmatic Agreement, design costs; costs of obtaining all required 
permits (i.e., zoning or land use approvals, environmental permits or required 
certifications, historic preservation approvals, and building permits), except as identified 
to be an ineligible item of project cost; costs of title searches (in review of title 
information submitted by the property owner), surveys, and costs for the following tasks: 


• Elevating the structure. 


• Raising the roof and extending the walls of a side structure attached to the main 
structure (i.e., garage). 


• Raising mechanical equipment (i.e., air conditioner, furnace, water heater, electrical 
panel, fuel storage, valves, or meters). 


• Connecting, disconnecting, and extending utility connections for electrical power, 
fuel, incoming potable water, wastewater discharge. 


• Installation of flood vents. 


• Filling in of existing basements. 


• Meeting access requirements of applicable building codes (i.e., stairs with landings, 
guardrails). 


• In instances where special access improvements (i.e., elevators, lifts, ramps, etc.). 
may be required (i.e., in the case of physically handicapped or elderly homeowners 
or occupants), special handicapped access can be considered an eligible 
improvement cost when documented by the medical certificate of a licensed 
physician. Multiple special access points may also be eligible for funding where 
necessary to meet state or local building code compliance. 


• Removal of any trees which restrict the elevation of a structure. 
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• Site grading and site restoration including restoring landscaping to its 
preconstruction condition. 


• For historic properties, costs associated with the investigations, coordination, 
consultation and mitigation undertaken in accordance with the Section 106 
Programmatic Agreement, including costs to complete any necessary 
archaeological investigations, preserve the historic façade and character of the 
building whether through exterior structural modifications, landscaping, lighting, 
paint, disguising and/or blending of the nonstructural measure with the building, 
etc.). 


• Temporary site protection measures during site work. 


• Allowable relocation assistance funds for displaced tenants in accordance with 
Uniform Relocation Assistance (URA) and Real Property Acquisition Policies for 
Federal and Federally Assisted Programs of 1970, Public Law 91-646, 84 Stat. 
1894 (42 U.S.C. 4601), as amended by the Surface Transportation and Uniform 
Relocation Assistance Act of 1987, Title IV of Public Law 100-17, 101 Stat. 246-
256. Relocation assistance for tenants may include, among other things, advisory 
services, differential housing payments, and reimbursement of costs of moving 
personal property, rental assistance to supplement the costs of leasing a 
comparable replacement dwelling, or down payment assistance to purchase a 
replacement dwelling (See Appendix D, Real Estate Plan for more detailed 
information). Property owners whose properties are voluntarily elevated will not be 
eligible for benefits in accordance with URA. 
3.6.2. Structure Floodproofing 


Cost specific to dry floodproofing include: 


• Water resistant sealant and masonry veneer 


• Water resistant materials 


• Certified closure panels 


• CMU wall if needed, including footing and foundation 


• Sewer backflow values and skimmer pumps 


• Raising electrical and relocating utilities 


3.6.3. Historic Structures 


For historic structures that are listed or eligible for listing on the National Register of 
Historic Places, costs associated with maintaining the historic designation as determined 
by the State Historic Preservation Office (including such costs so as to preserve the 
historic façade and character of the structure) and temporary site protection measures 
during implementation activities. 
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3.7. Ineligible Project Costs 


The costs that exceed those deemed as necessary to safely elevate an eligible 
structure are deemed ineligible costs and any such costs remain the sole responsibility 
of the property owner. These costs may include, among others, costs associated with: 


• Any structural and system repair due to existing deficiencies. 


• Modifications or improvements to a septic system, except for extension of lines from 
the raised structure to the existing system. 


• Cost for elevation above the identified target design elevation or 12 ft. Elevation 
greater than 12 feet above the adjacent ground elevation is not permitted due to 
potential cost increases as a result of wind factors, and the associated risk with 
occupancy evacuation. There are no elevations foreseen at this time to be greater 
than 12 feet in the study area. 


• Modifications to structures that are not attached to the eligible structure, such as 
garages or outbuildings. 


• Modifications to tubs, pools, spas, hot tubs, and related structures or accessories. 


• Modifications to decks and patios not connected to or immediately adjacent to the 
structure, except for modifications that are expressly required by building codes 
(i.e., stairways and landing modifications). 


• The proper remediation, removal, and disposal of environmental contaminants 
including but not limited to HTRW, asbestos, and asbestos-containing materials in 
damaged or friable form. 


• Bringing a non-conforming structure into compliance with current building code, 
housing code, and/or other applicable codes. 


• Special access improvements (i.e., elevators, lifts, ramps, etc.) that are not deemed 
eligible. 


• Improvements to structures not considered the primary residence (i.e., detached 
garage, shed and/or barns. 


4. Federal Procurement Implementation Method 
The traditional method of implementation is generally described in publications of the 
USACE National Nonstructural Committee and Flood Risk Management Planning 
Center of Expertise. This method of implementation utilizes a federal procurement to 
obtain design and construction contractors for the various structure elevation and 
floodproofing measures. The government will procure contracts that will allow a 
contractor to perform floodproofing work on multiple structures through a series of one 
or more task orders. The contractor will also be responsible for all work associated with 
the structure elevation or floodproofing action for each structure to final inspection. 
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5. Prioritization Strategy for Nonstructural Measures 
Structures that have been identified as preliminarily eligible as part of the recommended 
plan are located across the study area. In order to effectively implement the recommended 
plan, a defined process to rank and prioritize eligible structures should be developed and 
put into place.  The ranking of individual structures will be revisited as elevation or 
floodproofing work is completed, as additional funding is allocated, and as new groupings 
of at-risk structures are identified. The locations for scheduling or prioritizing the 
implementation of nonstructural work will be determined during PED but will be fully 
assessed for implementing the nonstructural plan in an efficient and cost-effective manner. 
A method of scheduling or prioritizing nonstructural work that can be considered is 
described below. Additional methods of scheduling or prioritizing such work will also be 
considered.  


5.1. Clustering 


Addressing groups of structures within a small geographic area is more cost effective, 
efficient, and allows for a more strategic methodology for implementing nonstructural 
measures. The eligible property owners in a contiguous neighborhood or subdivision 
(i.e., small scale area) would be targeted for priority in nonstructural plan 
implementation. The size of a cluster would need to be defined but would consist of an 
area where multiple eligible structures would be constructed simultaneously. This 
approach would rank efficiency as the main factor in determining which eligible 
properties should be prioritized. 


5.2. Risk-Level 


Structures within a geographic cluster will be evaluated and prioritized based on flood 
risk. In such cases, the focus would be on willing property owners that exhibit the 
highest risk for flood damages. For example, if several property owners execute 
agreements with the NFS within the clustered area, the property owners who reside in 
the 0.1 AEP floodplain would be prioritized for construction over those located in the 
0.04 AEP floodplain. Once these properties are elevated, the next highest-risk 
properties would be targeted. This approach couples risk exposure and clustering to 
determine the prioritization of eligible structures. 


6. Operations, Maintenance, Repair, Rehabilitation and 
Replacement (OMRR&R) 


For all structure types, OMRR&R costs are expected to be ‘de minimus’ and will be 
confined to regular, periodic surveys and site visits by the NFS to determine that the 
agreement requirements are being met. Once the nonstructural measures have been 
implemented and NCC given, the owner of the property will be responsible for all cost 
and risk associated with maintaining, repairing, rehabilitating, and replacing the 
nonstructural flood risk management measures that were implemented on the subject 
property. A draft OMRR&R Manual will be developed by the USACE and provided to 
the NFS prior to finalizing any construction activities.  At the time of the issuance of the 
NCC, the NFS’s obligations for OMRR&R for the subject structure or lands commences. 
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The NFS is responsible for the enforcement of the provisions of the agreement 
executed by the owners of property benefiting from the nonstructural measures and for 
enforcement of the requirements of the OMRR&R manual, including by not limited to, 
compliance with the requirements of Section 402 of the Water Resources Development 
Act of 1986, as amended. 


Upon NCC of the entire recommended plan, the USACE will furnish to the NFS a final 
OMRR&R manual addressing, among other things, the NFS responsibility for 
enforcement of terms of the floodproofing agreement, as well as other OMRR&R 
requirements. The NFS shall conduct periodic inspections at the intervals specified in 
the OMRR&R manual to ensure that the owners, their heirs, and assigns, are in 
compliance with the terms and conditions of the executed agreements and shall provide 
written certifications to USACE that the structures and lands have been inspected and 
that no violations have been found. 


Regarding the elevated residential structures, the inspections will determine among 
other things, that no part of the structure located below the level of the lowest habitable 
finished floor has been converted to living area for human habitation, or otherwise 
altered in any manner which would impede the movement of waters beneath the 
structure; that the area below the target design elevation is being used solely for the 
parking of vehicles, limited storage, or access to the structure and not for human 
habitation; that mechanical, electrical or plumbing devices have not been installed 
below the target design elevation; and that the property is in compliance with all 
applicable floodplain ordinances and regulations. USACE shall have the right, but not 
the obligation, to perform its own inspections of the completed elevation or 
floodproofing of structures. 
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APPENDIX I- ENVIRONMENTAL 
USFWS SPECIES LIST 


United States Department of the Interior 
FISH AND WILDLIFE SERVICE 
Raleigh Ecological Services Field Office 


Post Office Box 33726 
Raleigh, NC 27636-3726 


Phone: (919) 856-4520 Fax: (919) 856-4556 


In Reply Refer To: June 28, 2023 
Project Code: 2022-0011524 
Project Name: TarPam Preliminary 


Subject: List of threatened and endangered species that may occur in your proposed project 
location or may be affected by your proposed project 


To Whom It May Concern: 


The enclosed species list identifies threatened, endangered, proposed and candidate species, as 
well as proposed and final designated critical habitat, that may occur within the boundary of your 
proposed project and/or may be affected by your proposed project. The species list fulfills the 
requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the 
Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 et seq.). If your project area 
contains suitable habitat for any of the federally-listed species on this species list, the proposed 
action has the potential to adversely affect those species.  If suitable habitat is present, surveys 
should be conducted to determine the species’ presence or absence within the project area.  The 
use of this species list and/or North Carolina Natural Heritage program data should not be 
substituted for actual field surveys. 


New information based on updated surveys, changes in the abundance and distribution of 
species, changed habitat conditions, or other factors could change this list. Please feel free to 
contact us if you need more current information or assistance regarding the potential impacts to 
federally proposed, listed, and candidate species and federally designated and proposed critical 
habitat. Please note that under 50 CFR 402.12(e) of the regulations implementing section 7 of the 
Act, the accuracy of this species list should be verified after 90 days. This verification can be 
completed formally or informally as desired. The Service recommends that verification be 
completed by visiting the ECOS-IPaC website at regular intervals during project planning and 
implementation for updates to species lists and information. An updated list may be requested 
through the ECOS-IPaC system by completing the same process used to receive the enclosed list. 


The purpose of the Act is to provide a means whereby threatened and endangered species and the 
ecosystems upon which they depend may be conserved. Under sections 7(a)(1) and 7(a)(2) of the 
Act and its implementing regulations (50 CFR 402 et seq.), Federal agencies are required to 
utilize their authorities to carry out programs for the conservation of threatened and endangered 
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species and to determine whether projects may affect threatened and endangered species and/or 
designated critical habitat. 


A Biological Assessment is required for construction projects (or other undertakings having 
similar physical impacts) that are major Federal actions significantly affecting the quality of the 
human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2) 
(c)). For projects other than major construction activities, the Service suggests that a biological 
evaluation similar to a Biological Assessment be prepared to determine whether the project may 
affect listed or proposed species and/or designated or proposed critical habitat. Recommended 
contents of a Biological Assessment are described at 50 CFR 402.12. 


If a Federal agency determines, based on the Biological Assessment or biological evaluation, that 
listed species and/or designated critical habitat may be affected by the proposed project, the 
agency is required to consult with the Service pursuant to 50 CFR 402. In addition, the Service 
recommends that candidate species, proposed species and proposed critical habitat be addressed 
within the consultation. More information on the regulations and procedures for section 7 
consultation, including the role of permit or license applicants, can be found in the "Endangered 
Species Consultation Handbook" at: 


http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF 


Migratory Birds: In addition to responsibilities to protect threatened and endangered species 
under the Endangered Species Act (ESA), there are additional responsibilities under the 
Migratory Bird Treaty Act (MBTA) and the Bald and Golden Eagle Protection Act (BGEPA) to 
protect native birds from project-related impacts. Any activity, intentional or unintentional, 
resulting in take of migratory birds, including eagles, is prohibited unless otherwise permitted by 
the U.S. Fish and Wildlife Service (50 C.F.R. Sec. 10.12 and 16 U.S.C. Sec. 668(a)). For more 
information regarding these Acts see https://www.fws.gov/birds/policies-and-regulations.php. 


The MBTA has no provision for allowing take of migratory birds that may be unintentionally 
killed or injured by otherwise lawful activities. It is the responsibility of the project proponent to 
comply with these Acts by identifying potential impacts to migratory birds and eagles within 
applicable NEPA documents (when there is a federal nexus) or a Bird/Eagle Conservation Plan 
(when there is no federal nexus). Proponents should implement conservation measures to avoid 
or minimize the production of project-related stressors or minimize the exposure of birds and 
their resources to the project-related stressors. For more information on avian stressors and 
recommended conservation measures see https://www.fws.gov/birds/bird-enthusiasts/threats-to-
birds.php. 


In addition to MBTA and BGEPA, Executive Order 13186: Responsibilities of Federal Agencies 
to Protect Migratory Birds, obligates all Federal agencies that engage in or authorize activities 
that might affect migratory birds, to minimize those effects and encourage conservation measures 
that will improve bird populations. Executive Order 13186 provides for the protection of both 
migratory birds and migratory bird habitat. For information regarding the implementation of 
Executive Order 13186, please visit https://www.fws.gov/birds/policies-and-regulations/ 
executive-orders/e0-13186.php. 



https://www.fws.gov/birds/policies-and-regulations

https://www.fws.gov/birds/bird-enthusiasts/threats-to

https://www.fws.gov/birds/policies-and-regulations.php

http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF
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We appreciate your concern for threatened and endangered species. The Service encourages 
Federal agencies to include conservation of threatened and endangered species into their project 
planning to further the purposes of the Act. Please include the Consultation Code in the header of 
this letter with any request for consultation or correspondence about your project that you submit 
to our office. 


Attachment(s): 


▪ Official Species List 
▪ Migratory Birds 
▪ Marine Mammals 
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OFFICIAL SPECIES LIST 
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the 
requirement for Federal agencies to "request of the Secretary of the Interior information whether 
any species which is listed or proposed to be listed may be present in the area of a proposed 
action". 


This species list is provided by: 


Raleigh Ecological Services Field Office 
Post Office Box 33726 
Raleigh, NC 27636-3726 
(919) 856-4520 
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PROJECT SUMMARY 
Project Code: 2022-0011524 
Project Name: TarPam Preliminary 
Project Type: Dam - New Construction 
Project Description: Study for flood mitigation 
Project Location: 


The approximate location of the project can be viewed in Google Maps: https:// 
www.google.com/maps/@35.95982697508139,-77.86653667397988,14z 


Counties: North Carolina 



https://www.google.com/maps/@35.95982697508139,-77.86653667397988,14z

https://www.google.com/maps/@35.95982697508139,-77.86653667397988,14z
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ENDANGERED SPECIES ACT SPECIES 
There is a total of 22 threatened, endangered, or candidate species on this species list. 


Species on this list should be considered in an effects analysis for your project and could include 
species that exist in another geographic area. For example, certain fish may appear on the species 
list because a project could affect downstream species. 


IPaC does not display listed species or critical habitats under the sole jurisdiction of NOAA
1Fisheries , as USFWS does not have the authority to speak on behalf of NOAA and the 


Department of Commerce. 


See the "Critical habitats" section below for those critical habitats that lie wholly or partially 
within your project area under this office's jurisdiction. Please contact the designated FWS office 
if you have questions. 


1. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an 
office of the National Oceanic and Atmospheric Administration within the Department of 
Commerce. 


MAMMALS 
NAME STATUS 


Northern Long-eared Bat Myotis septentrionalis Endangered 
No critical habitat has been designated for this species. 
Species profile: https://ecos.fws.gov/ecp/species/9045 


Red Wolf Canis rufus Endangered 
Population: Wherever found, except where listed as an experimental population 
No critical habitat has been designated for this species. 
Species profile: https://ecos.fws.gov/ecp/species/37 


Red Wolf Canis rufus Experimental 
Population: U.S.A. (portions of NC and TN) Population, 
No critical habitat has been designated for this species. Non-
Species profile: https://ecos.fws.gov/ecp/species/37 Essential 


Tricolored Bat Perimyotis subflavus Proposed 
No critical habitat has been designated for this species. Endangered
Species profile: https://ecos.fws.gov/ecp/species/10515 


West Indian Manatee Trichechus manatus Threatened 
There is final critical habitat for this species. Your location does not overlap the critical habitat. 
This species is also protected by the Marine Mammal Protection Act, and may have additional 
consultation requirements. 
Species profile: https://ecos.fws.gov/ecp/species/4469 



https://www.fisheries.noaa.gov/

https://ecos.fws.gov/ecp/species/9045

https://ecos.fws.gov/ecp/species/37

https://ecos.fws.gov/ecp/species/37

https://ecos.fws.gov/ecp/species/10515

https://ecos.fws.gov/ecp/species/4469
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BIRDS 
NAME STATUS 


Red Knot Calidris canutus rufa 
There is proposed critical habitat for this species. 
Species profile: https://ecos.fws.gov/ecp/species/1864 


Threatened 


Red-cockaded Woodpecker Picoides borealis 
No critical habitat has been designated for this species. 
Species profile: https://ecos.fws.gov/ecp/species/7614 


Endangered 


REPTILES 
NAME STATUS 


American Alligator Alligator mississippiensis 
No critical habitat has been designated for this species. 
Species profile: https://ecos.fws.gov/ecp/species/776 


Similarity of 
Appearance 
(Threatened) 


Green Sea Turtle Chelonia mydas 
Population: North Atlantic DPS 
There is final critical habitat for this species. Your location does not overlap the critical habitat. 
Species profile: https://ecos.fws.gov/ecp/species/6199 


Threatened 


Kemp's Ridley Sea Turtle Lepidochelys kempii 
There is proposed critical habitat for this species. 
Species profile: https://ecos.fws.gov/ecp/species/5523 


Endangered 


AMPHIBIANS 
NAME STATUS 


Neuse River Waterdog Necturus lewisi Threatened 
There is final critical habitat for this species. Your location overlaps the critical habitat. 
Species profile: https://ecos.fws.gov/ecp/species/6772 


FISHES 
NAME STATUS 


Carolina Madtom Noturus furiosus Endangered 
There is final critical habitat for this species. Your location overlaps the critical habitat. 
Species profile: https://ecos.fws.gov/ecp/species/528 



https://ecos.fws.gov/ecp/species/1864

https://ecos.fws.gov/ecp/species/7614

https://ecos.fws.gov/ecp/species/776

https://ecos.fws.gov/ecp/species/6199

https://ecos.fws.gov/ecp/species/5523

https://ecos.fws.gov/ecp/species/6772

https://ecos.fws.gov/ecp/species/528
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CLAMS 


Atlantic Pigtoe Fusconaia masoni 
There is final critical habitat for this species. Your location overlaps the critical habitat. 
Species profile: https://ecos.fws.gov/ecp/species/5164 


Dwarf Wedgemussel Alasmidonta heterodon 
No critical habitat has been designated for this species. 
Species profile: https://ecos.fws.gov/ecp/species/784 


Tar River Spinymussel Parvaspina steinstansana 
No critical habitat has been designated for this species. 
Species profile: https://ecos.fws.gov/ecp/species/1392 


Yellow Lance Elliptio lanceolata 
There is final critical habitat for this species. Your location overlaps the critical habitat. 
Species profile: https://ecos.fws.gov/ecp/species/4511 


INSECTS 
NAME 


Monarch Butterfly Danaus plexippus 
No critical habitat has been designated for this species. 
Species profile: https://ecos.fws.gov/ecp/species/9743 


FLOWERING PLANTS 
NAME 


Harperella Ptilimnium nodosum 
No critical habitat has been designated for this species. 
Species profile: https://ecos.fws.gov/ecp/species/3739 


Michaux's Sumac Rhus michauxii 
No critical habitat has been designated for this species. 
Species profile: https://ecos.fws.gov/ecp/species/5217 


Rough-leaved Loosestrife Lysimachia asperulaefolia 
No critical habitat has been designated for this species. 
Species profile: https://ecos.fws.gov/ecp/species/2747 


Sensitive Joint-vetch Aeschynomene virginica 
No critical habitat has been designated for this species. 
Species profile: https://ecos.fws.gov/ecp/species/855 


Smooth Coneflower Echinacea laevigata 
No critical habitat has been designated for this species. 
Species profile: https://ecos.fws.gov/ecp/species/3473 


NAME STATUS 


Threatened 


Endangered 


Endangered 


Threatened 


STATUS 


Candidate 


STATUS 


Endangered 


Endangered 


Endangered 


Threatened 


Threatened 



https://ecos.fws.gov/ecp/species/5164

https://ecos.fws.gov/ecp/species/784

https://ecos.fws.gov/ecp/species/1392

https://ecos.fws.gov/ecp/species/4511

https://ecos.fws.gov/ecp/species/9743

https://ecos.fws.gov/ecp/species/3739

https://ecos.fws.gov/ecp/species/5217

https://ecos.fws.gov/ecp/species/2747

https://ecos.fws.gov/ecp/species/855

https://ecos.fws.gov/ecp/species/3473
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CRITICAL HABITATS 
There are 4 critical habitats wholly or partially within your project area under this office's 
jurisdiction. 


NAME STATUS 


Atlantic Pigtoe Fusconaia masoni 
https://ecos.fws.gov/ecp/species/5164#crithab 


Final 


Carolina Madtom Noturus furiosus 
https://ecos.fws.gov/ecp/species/528#crithab 


Final 


Neuse River Waterdog Necturus lewisi 
https://ecos.fws.gov/ecp/species/6772#crithab 


Final 


Yellow Lance Elliptio lanceolata 
https://ecos.fws.gov/ecp/species/4511#crithab 


Final 



https://ecos.fws.gov/ecp/species/5164#crithab

https://ecos.fws.gov/ecp/species/528#crithab

https://ecos.fws.gov/ecp/species/6772#crithab

https://ecos.fws.gov/ecp/species/4511#crithab
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MIGRATORY BIRDS 
Certain birds are protected under the Migratory Bird Treaty Act1 and the Bald and Golden Eagle


2Protection Act . 


Any person or organization who plans or conducts activities that may result in impacts to 
migratory birds, eagles, and their habitats should follow appropriate regulations and consider 
implementing appropriate conservation measures, as described below. 


1. The Migratory Birds Treaty Act of 1918. 
2. The Bald and Golden Eagle Protection Act of 1940. 
3. 50 C.F.R. Sec. 10.12 and 16 U.S.C. Sec. 668(a) 


The birds listed below are birds of particular concern either because they occur on the 
USFWS Birds of Conservation Concern (BCC) list or warrant special attention in your 
project location. To learn more about the levels of concern for birds on your list and how this 
list is generated, see the FAQ below. This is not a list of every bird you may find in this location, 
nor a guarantee that every bird on this list will be found in your project area. To see exact 
locations of where birders and the general public have sighted birds in and around your project 
area, visit the E-bird data mapping tool (Tip: enter your location, desired date range and a species 
on your list). For projects that occur off the Atlantic Coast, additional maps and models detailing 
the relative occurrence and abundance of bird species on your list are available. Links to 
additional information about Atlantic Coast birds, and other important information about your 
migratory bird list, including how to properly interpret and use your migratory bird report, can be 
found below. 


For guidance on when to schedule activities or implement avoidance and minimization measures 
to reduce impacts to migratory birds on your list, click on the PROBABILITY OF PRESENCE 
SUMMARY at the top of your list to see when these birds are most likely to be present and 
breeding in your project area. 


BREEDING 
NAME SEASON 


American Kestrel Falco sparverius paulus 
This is a Bird of Conservation Concern (BCC) only in particular Bird Conservation Regions 
(BCRs) in the continental USA 
https://ecos.fws.gov/ecp/species/9587 


Breeds Apr 1 to 
Aug 31 


Bald Eagle Haliaeetus leucocephalus 
This is not a Bird of Conservation Concern (BCC) in this area, but warrants attention 
because of the Eagle Act or for potential susceptibilities in offshore areas from certain types 
of development or activities. 


Breeds Sep 1 to 
Jul 31 



https://www.fws.gov/birds/policies-and-regulations/laws-legislations/migratory-bird-treaty-act.php

https://www.fws.gov/birds/policies-and-regulations/laws-legislations/bald-and-golden-eagle-protection-act.php

https://www.fws.gov/program/migratory-birds/species

http://ebird.org/ebird/map/

https://ecos.fws.gov/ecp/species/9587
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NAME SEASON 


Black-billed Cuckoo Coccyzus erythropthalmus 
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 
and Alaska. 
https://ecos.fws.gov/ecp/species/9399 


Brown-headed Nuthatch Sitta pusilla 
This is a Bird of Conservation Concern (BCC) only in particular Bird Conservation Regions 
(BCRs) in the continental USA 


Cerulean Warbler Dendroica cerulea 
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 
and Alaska. 
https://ecos.fws.gov/ecp/species/2974 


Chimney Swift Chaetura pelagica 
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 
and Alaska. 


Eastern Whip-poor-will Antrostomus vociferus 
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 
and Alaska. 


Golden Eagle Aquila chrysaetos 
This is not a Bird of Conservation Concern (BCC) in this area, but warrants attention 
because of the Eagle Act or for potential susceptibilities in offshore areas from certain types 
of development or activities. 
https://ecos.fws.gov/ecp/species/1680 


Henslow's Sparrow Ammodramus henslowii 
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 
and Alaska. 
https://ecos.fws.gov/ecp/species/3941 


Kentucky Warbler Oporornis formosus 
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 
and Alaska. 


King Rail Rallus elegans 
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 
and Alaska. 
https://ecos.fws.gov/ecp/species/8936 


Lesser Yellowlegs Tringa flavipes 
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 
and Alaska. 
https://ecos.fws.gov/ecp/species/9679 


Painted Bunting Passerina ciris 
This is a Bird of Conservation Concern (BCC) only in particular Bird Conservation Regions 
(BCRs) in the continental USA 


BREEDING 


Breeds May 15 
to Oct 10 


Breeds Mar 1 to 
Jul 15 


Breeds Apr 26 
to Jul 20 


Breeds Mar 15 
to Aug 25 


Breeds May 1 
to Aug 20 


Breeds 
elsewhere 


Breeds 
elsewhere 


Breeds Apr 20 
to Aug 20 


Breeds May 1 
to Sep 5 


Breeds 
elsewhere 


Breeds Apr 25 
to Aug 15 



https://ecos.fws.gov/ecp/species/9399

https://ecos.fws.gov/ecp/species/2974

https://ecos.fws.gov/ecp/species/1680

https://ecos.fws.gov/ecp/species/3941

https://ecos.fws.gov/ecp/species/8936

https://ecos.fws.gov/ecp/species/9679
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NAME 
BREEDING 
SEASON 


Prairie Warbler Dendroica discolor 
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 
and Alaska. 


Breeds May 1 
to Jul 31 


Prothonotary Warbler Protonotaria citrea 
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 
and Alaska. 


Breeds Apr 1 to 
Jul 31 


Red-headed Woodpecker Melanerpes erythrocephalus 
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 
and Alaska. 


Breeds May 10 
to Sep 10 


Rusty Blackbird Euphagus carolinus 
This is a Bird of Conservation Concern (BCC) only in particular Bird Conservation Regions 
(BCRs) in the continental USA 


Breeds 
elsewhere 


Short-billed Dowitcher Limnodromus griseus 
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 
and Alaska. 
https://ecos.fws.gov/ecp/species/9480 


Breeds 
elsewhere 


Willet Tringa semipalmata 
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 
and Alaska. 


Breeds Apr 20 
to Aug 5 


Wood Thrush Hylocichla mustelina 
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 
and Alaska. 


Breeds May 10 
to Aug 31 


PROBABILITY OF PRESENCE SUMMARY 
The graphs below provide our best understanding of when birds of concern are most likely to be 
present in your project area. This information can be used to tailor and schedule your project 
activities to avoid or minimize impacts to birds. Please make sure you read and understand the 
FAQ "Proper Interpretation and Use of Your Migratory Bird Report" before using or attempting 
to interpret this report. 


Probability of Presence ( ) 


Each green bar represents the bird's relative probability of presence in the 10km grid cell(s) your 
project overlaps during a particular week of the year. (A year is represented as 12 4-week 
months.) A taller bar indicates a higher probability of species presence. The survey effort (see 
below) can be used to establish a level of confidence in the presence score. One can have higher 
confidence in the presence score if the corresponding survey effort is also high. 


How is the probability of presence score calculated? The calculation is done in three steps: 


1. The probability of presence for each week is calculated as the number of survey events in 
the week where the species was detected divided by the total number of survey events for 
that week. For example, if in week 12 there were 20 survey events and the Spotted Towhee 



https://ecos.fws.gov/ecp/species/9480
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was found in 5 of them, the probability of presence of the Spotted Towhee in week 12 is 
0.25. 


2. To properly present the pattern of presence across the year, the relative probability of 
presence is calculated. This is the probability of presence divided by the maximum 
probability of presence across all weeks. For example, imagine the probability of presence 
in week 20 for the Spotted Towhee is 0.05, and that the probability of presence at week 12 
(0.25) is the maximum of any week of the year. The relative probability of presence on 
week 12 is 0.25/0.25 = 1; at week 20 it is 0.05/0.25 = 0.2. 


3. The relative probability of presence calculated in the previous step undergoes a statistical 
conversion so that all possible values fall between 0 and 10, inclusive. This is the 
probability of presence score. 


Breeding Season ( ) 
Yellow bars denote a very liberal estimate of the time-frame inside which the bird breeds across 
its entire range. If there are no yellow bars shown for a bird, it does not breed in your project 
area. 


Survey Effort ( ) 
Vertical black lines superimposed on probability of presence bars indicate the number of surveys 
performed for that species in the 10km grid cell(s) your project area overlaps. The number of 
surveys is expressed as a range, for example, 33 to 64 surveys. 


No Data ( ) 
A week is marked as having no data if there were no survey events for that week. 


Survey Timeframe 
Surveys from only the last 10 years are used in order to ensure delivery of currently relevant 
information. The exception to this is areas off the Atlantic coast, where bird returns are based on 
all years of available data, since data in these areas is currently much more sparse. 


probability of presence  breeding season  survey effort  no data 


SPECIES JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 


American Kestrel 
BCC - BCR 


Bald Eagle 
Non-BCC 
Vulnerable 


Black-billed 
Cuckoo 
BCC Rangewide 
(CON) 



https://0.05/0.25

https://0.25/0.25
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Brown-headed 
Nuthatch 
BCC - BCR 


Cerulean Warbler 
BCC Rangewide 
(CON) 


Chimney Swift 
BCC Rangewide 
(CON) 


Eastern Whip-poor- 
will 
BCC Rangewide 
(CON) 


Golden Eagle 
Non-BCC 
Vulnerable 


Henslow's Sparrow 
BCC Rangewide 
(CON) 


Kentucky Warbler 
BCC Rangewide 
(CON) 


King Rail 
BCC Rangewide 
(CON) 


Lesser Yellowlegs 
BCC Rangewide 
(CON) 


SPECIES JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 


Painted Bunting 
BCC - BCR 


Prairie Warbler 
BCC Rangewide 
(CON) 


Prothonotary 
Warbler 
BCC Rangewide 
(CON) 


Red-headed 
Woodpecker 
BCC Rangewide 
(CON) 


Rusty Blackbird 
BCC - BCR 


Short-billed 
Dowitcher 
BCC Rangewide 
(CON) 
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Willet 
BCC Rangewide 
(CON) 


Wood Thrush 
BCC Rangewide 
(CON) 


Additional information can be found using the following links: 


▪ Birds of Conservation Concern https://www.fws.gov/program/migratory-birds/species 
▪ Measures for avoiding and minimizing impacts to birds https://www.fws.gov/library/ 


collections/avoiding-and-minimizing-incidental-take-migratory-birds 
▪ Nationwide conservation measures for birds https://www.fws.gov/sites/default/files/ 


documents/nationwide-standard-conservation-measures.pdf 


MIGRATORY BIRDS FAQ 
Tell me more about conservation measures I can implement to avoid or minimize impacts 
to migratory birds. 
Nationwide Conservation Measures describes measures that can help avoid and minimize 
impacts to all birds at any location year round. Implementation of these measures is particularly 
important when birds are most likely to occur in the project area. When birds may be breeding in 
the area, identifying the locations of any active nests and avoiding their destruction is a very 
helpful impact minimization measure. To see when birds are most likely to occur and be breeding 
in your project area, view the Probability of Presence Summary. Additional measures or permits 
may be advisable depending on the type of activity you are conducting and the type of 
infrastructure or bird species present on your project site. 


What does IPaC use to generate the list of migratory birds that potentially occur in my 
specified location? 
The Migratory Bird Resource List is comprised of USFWS Birds of Conservation Concern 
(BCC) and other species that may warrant special attention in your project location. 


The migratory bird list generated for your project is derived from data provided by the Avian 
Knowledge Network (AKN). The AKN data is based on a growing collection of survey, banding, 
and citizen science datasets and is queried and filtered to return a list of those birds reported as 
occurring in the 10km grid cell(s) which your project intersects, and that have been identified as 
warranting special attention because they are a BCC species in that area, an eagle (Eagle Act 
requirements may apply), or a species that has a particular vulnerability to offshore activities or 
development. 


Again, the Migratory Bird Resource list includes only a subset of birds that may occur in your 
project area. It is not representative of all birds that may occur in your project area. To get a list 
of all birds potentially present in your project area, please visit the Rapid Avian Information 
Locator (RAIL) Tool. 



https://www.fws.gov/program/migratory-birds/species

https://www.fws.gov/library/collections/avoiding-and-minimizing-incidental-take-migratory-birds

https://www.fws.gov/library/collections/avoiding-and-minimizing-incidental-take-migratory-birds

https://www.fws.gov/sites/default/files/documents/nationwide-standard-conservation-measures.pdf

https://www.fws.gov/sites/default/files/documents/nationwide-standard-conservation-measures.pdf

https://www.fws.gov/sites/default/files/documents/nationwide-standard-conservation-measures.pdf

https://avianknowledge.net/index.php/beneficial-practices/

https://www.fws.gov/birds/policies-and-regulations/permits.php

https://www.fws.gov/program/migratory-birds/species

https://www.fws.gov/program/migratory-birds/species

http://www.avianknowledge.net/

http://www.avianknowledge.net/

https://data.pointblue.org/api/v3/annual-summaries-about-data-types.html

https://data.pointblue.org/api/v3/annual-summaries-about-data-types.html

https://www.fws.gov/program/eagle-management

https://data.pointblue.org/apps/rail/

https://data.pointblue.org/apps/rail/
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What does IPaC use to generate the probability of presence graphs for the migratory birds 
potentially occurring in my specified location? 
The probability of presence graphs associated with your migratory bird list are based on data 
provided by the Avian Knowledge Network (AKN). This data is derived from a growing 
collection of survey, banding, and citizen science datasets. 


Probability of presence data is continuously being updated as new and better information 
becomes available. To learn more about how the probability of presence graphs are produced and 
how to interpret them, go the Probability of Presence Summary and then click on the "Tell me 
about these graphs" link. 


How do I know if a bird is breeding, wintering or migrating in my area? 
To see what part of a particular bird's range your project area falls within (i.e. breeding, 
wintering, migrating or year-round), you may query your location using the RAIL Tool and look 
at the range maps provided for birds in your area at the bottom of the profiles provided for each 
bird in your results. If a bird on your migratory bird species list has a breeding season associated 
with it, if that bird does occur in your project area, there may be nests present at some point 
within the timeframe specified. If "Breeds elsewhere" is indicated, then the bird likely does not 
breed in your project area. 


What are the levels of concern for migratory birds? 
Migratory birds delivered through IPaC fall into the following distinct categories of concern: 


1. "BCC Rangewide" birds are Birds of Conservation Concern (BCC) that are of concern 
throughout their range anywhere within the USA (including Hawaii, the Pacific Islands, 
Puerto Rico, and the Virgin Islands); 


2. "BCC - BCR" birds are BCCs that are of concern only in particular Bird Conservation 
Regions (BCRs) in the continental USA; and 


3. "Non-BCC - Vulnerable" birds are not BCC species in your project area, but appear on 
your list either because of the Eagle Act requirements (for eagles) or (for non-eagles) 
potential susceptibilities in offshore areas from certain types of development or activities 
(e.g. offshore energy development or longline fishing). 


Although it is important to try to avoid and minimize impacts to all birds, efforts should be made, 
in particular, to avoid and minimize impacts to the birds on this list, especially eagles and BCC 
species of rangewide concern. For more information on conservation measures you can 
implement to help avoid and minimize migratory bird impacts and requirements for eagles, 
please see the FAQs for these topics. 


Details about birds that are potentially affected by offshore projects 
For additional details about the relative occurrence and abundance of both individual bird species 
and groups of bird species within your project area off the Atlantic Coast, please visit the 
Northeast Ocean Data Portal. The Portal also offers data and information about other taxa besides 
birds that may be helpful to you in your project review. Alternately, you may download the bird 
model results files underlying the portal maps through the NOAA NCCOS Integrative Statistical 
Modeling and Predictive Mapping of Marine Bird Distributions and Abundance on the Atlantic 
Outer Continental Shelf project webpage. 



https://avianknowledge.net/

https://data.pointblue.org/api/v3/annual-summaries-about-data-types.html

https://data.pointblue.org/apps/rail/

https://www.fws.gov/program/migratory-birds/species

https://www.fws.gov/birds/management/managed-species/bald-and-golden-eagle-information.php

http://www.northeastoceandata.org/data-explorer/?birds

https://coastalscience.noaa.gov/project/statistical-modeling-marine-bird-distributions/

https://coastalscience.noaa.gov/project/statistical-modeling-marine-bird-distributions/

https://coastalscience.noaa.gov/project/statistical-modeling-marine-bird-distributions/
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Bird tracking data can also provide additional details about occurrence and habitat use 
throughout the year, including migration. Models relying on survey data may not include this 
information. For additional information on marine bird tracking data, see the Diving Bird Study 
and the nanotag studies or contact Caleb Spiegel or Pam Loring. 


What if I have eagles on my list? 
If your project has the potential to disturb or kill eagles, you may need to obtain a permit to avoid 
violating the Eagle Act should such impacts occur. 


Proper Interpretation and Use of Your Migratory Bird Report 
The migratory bird list generated is not a list of all birds in your project area, only a subset of 
birds of priority concern. To learn more about how your list is generated, and see options for 
identifying what other birds may be in your project area, please see the FAQ "What does IPaC 
use to generate the migratory birds potentially occurring in my specified location". Please be 
aware this report provides the "probability of presence" of birds within the 10 km grid cell(s) that 
overlap your project; not your exact project footprint. On the graphs provided, please also look 
carefully at the survey effort (indicated by the black vertical bar) and for the existence of the "no 
data" indicator (a red horizontal bar). A high survey effort is the key component. If the survey 
effort is high, then the probability of presence score can be viewed as more dependable. In 
contrast, a low survey effort bar or no data bar means a lack of data and, therefore, a lack of 
certainty about presence of the species. This list is not perfect; it is simply a starting point for 
identifying what birds of concern have the potential to be in your project area, when they might 
be there, and if they might be breeding (which means nests might be present). The list helps you 
know what to look for to confirm presence, and helps guide you in knowing when to implement 
conservation measures to avoid or minimize potential impacts from your project activities, 
should presence be confirmed. To learn more about conservation measures, visit the FAQ "Tell 
me about conservation measures I can implement to avoid or minimize impacts to migratory 
birds" at the bottom of your migratory bird trust resources page. 



http://www.boem.gov/AT-12-02/

http://www.boem.gov/AT-13-01/

mailto:Caleb_Spiegel@fws.gov

mailto:Pamela_Loring@fws.gov

https://fwsepermits.servicenowservices.com/fws
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MARINE MAMMALS 
Marine mammals are protected under the Marine Mammal Protection Act. Some are also 
protected under the Endangered Species Act1 and the Convention on International Trade in 
Endangered Species of Wild Fauna and Flora2. 


The responsibilities for the protection, conservation, and management of marine mammals are 
shared by the U.S. Fish and Wildlife Service [responsible for otters, walruses, polar bears, 
manatees, and dugongs] and NOAA Fisheries3 [responsible for seals, sea lions, whales, dolphins, 
and porpoises]. Marine mammals under the responsibility of NOAA Fisheries are not shown on 
this list; for additional information on those species please visit the Marine Mammals page of the 
NOAA Fisheries website. 


The Marine Mammal Protection Act prohibits the take of marine mammals and further 
coordination may be necessary for project evaluation. Please contact the U.S. Fish and Wildlife 
Service Field Office shown. 


1. The Endangered Species Act (ESA) of 1973. 
2. The Convention on International Trade in Endangered Species of Wild Fauna and Flora 


(CITES) is a treaty to ensure that international trade in plants and animals does not 
threaten their survival in the wild. 


3. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an 
office of the National Oceanic and Atmospheric Administration within the Department of 
Commerce. 


NAME 


West Indian Manatee Trichechus manatus 
Species profile: https://ecos.fws.gov/ecp/species/4469 



https://www.fws.gov/international/laws-treaties-agreements/us-conservation-laws/marine-mammal-protection-act.html

http://www.nmfs.noaa.gov/pr/species/mammals

https://www.fws.gov/law/endangered-species-act

https://www.fws.gov/program/cites

https://www.fisheries.noaa.gov/

https://ecos.fws.gov/ecp/species/4469
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IPAC USER CONTACT INFORMATION 
Agency: Army Corps of Engineers 
Name: Kristi Dobra 
Address: 1000 Liberty Ave 
City: Pittsburgh 
State: PA 
Zip: 15222 
Email kristi.s.dobra@usace.army.mil 
Phone: 2154991973 



mailto:kristi.s.dobra@usace.army.mil





  


  


 


   
        
    


    
    


     
  
    


  
  


   
    
    


   
    


   
    
  
   


    
  


    
   


      
  


  
  


      
 


     
      


   
   


 
 
 
 
 
 
 


Cultural Resources Cost Estimate 


TarPamlico Flood Risk Management Project 


1. Programmatic Agreement Management (USACE Labor) 
a. To be funded under: PED – Planning & Environmental Compliance 
b. Cost Labor estimate for the life of the project: $410k 


Years 1-5 - $50k a year = $200k 
Years 5-12 - $30k a year = $210k 


c. Scope of work: task associated with the implementation of the PA, including but not 
limited to preparation of SOW and IGEs for cultural resources contracts, technical 
review of deliverables, preparation of Section 106 consultation, consultation meetings, 
annual reports, review of specs and plans, and implementation of avoidance and 
minimization efforts. 


2. Cultural Resources Surveys (Contract) 
a. To be funded under: PED 
b. Cost Estimate: ~$100k (see figure 1) 


3. Avoidance and Minimization efforts 
a. To be funded under: PED 


4. Mitigation (adverse effect) Cultural Resources 
a. To be funded under: Construction Contingency 
b. Cost Estimate: $450k 
c. Cost estimate prepared under the following assumptions: 


i. Most activities with the potential to cause an adverse effect on historic 
properties in association with non-structural measures, e.g. dry floodproofing, 
elevation and venting, can be minimize during the Section 106 process and 
avoid an adverse effect determination and subsequent mitigation requirements. 


ii. Elevation of structures has a higher potential to cause adverse effects on 
historic properties than dry floodproofing and vent installation. 


iii. Minimization efforts should be developed during PED, utilizing PED funding, in 
coordination with SHPO, and incorporated in all construction scope of work. 


iv. Due to the low risk of an adverse this estimate is based on the assumption that 
10% of the potentially National Register of Historic Places eligible structures 
would require mitigation (total of 11.2 structures). 


v. Most common type of mitigation for historic structures include a combination of 
historic documentation (average cost $25k-$30k per structure) and public 
outreach (average cost $10k per structure). 







 


 
 


Section 106 Cullum Resources Identification Su,vey I 


,~=le/units I Hours/days !Hourly Ratel Totall 
Task 1: Pre-Work Meeting / Background Research 


Program Director 1 4 S163.00 S652.00 I 


Proiect Mana~er 1 4 S13S.OO S552.00 I 


Principal lnvesti~ator 1 20 Sl44.00 S2,SSO.OO I 


Architectural Historian 1 40 S130.00 SS,200.00 I 


Administrator 1 2 S13S.OO S276.00 
HR pa;Toll 1 2 S69.00 S13S.OO 


Total S9,698.00 
Task 2: Abo,e ground and ar<baeologin l Fieldwork 


Proiect Manam 1 8 S13S.OO Sl,104.00 
Princioal lnvestitator 1 8 Sl44.00 Sl,152.00 I 


Field Director/Field Suo.,•rvisr 1 80 S90.00 S7,200.00 I 


Architectural Historian 1 80 S130.00 Sl0,400.00 I 


Tech 2 80 S65.00 Sl0,400.00 I 


Hotel 4 8 Sll0.00 S3,520.00 I 


M&IE 4 8 S54.00 Sl,728.00 I 


Vehicle 2 6 Sl00.00 Sl,200.00 I 


Fuel 1 6 Sl00.00 S600.00 I 


HRPavToll 1 8 S69.00 S552.00 
ODC S352.40 


Total S38,108.40 
Task 3: Draft 1 Summary Report 


Proiect Manam 1 8 S13S.OO Sl,104.00 
Princioal lnvestitator 1 20 Sl44.00 S2,880.00 I 


Field Director/Field Suo.,or>isr 1 120 S90.00 Sl0,800.00 I 


Architectural Historian 1 120 S130.00 SlS,600.00 I 


Graohics 1 60 S90.00 SS,400.00 I 


GIS 1 40 S90.00 S3,600.00 I 


Editor 1 20 S82.00 Sl,640.00 
HRPavToll 1 8 S69.00 S552.00 


Total S41,576.00 
Task 4: Draft 2 Summary Reports 


Proiect Manam 1 4 S13S.OO S552.00 
Princioal lnvestitator 1 20 Sl44.00 S2,880.00 I 


Architectural Historian 1 20 S130.00 S2,600.00 I 


Graohics 1 10 S90.00 S900.00 I 


Editor 1 10 S82.00 S820.00 
HRPavToll 1 2 S69.00 S13S.OO 


Total S7,890.001 
Task S: Final Summary Report 


Pro,ram Director 1 2 S163.00 S326.00 
Proiect Manam 1 4 S13S.OO S552.00 I 


Princioal lnvestitator 1 12 Sl44.00 Sl,728.00 I 


Graohics 1 6 S90.00 S540.00 I 


Editor 1 2 S82.00 S164.00 
HRPavToll 1 2 S69.00 S13S.OO 


Total S3,448.00 
TOTAL: 592,930.40 


Figure 1 
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From: Matthews, Kathryn (Kathy) 
To: Dobra, Kristi S CIV USARMY CELRP (USA) 
Cc: Divers, Marion T CIV USARMY CELRP (USA); Mann, Leigh; Archambault, Jennifer M; Ellis, John 
Subject: [Non-DoD Source] Re: [USACE Tar Pamlico Flood Risk Management Study Draft Documents 
Date: Thursday, November 9, 2023 11:26:50 AM 
Attachments: TarPamlicoUSACE-NOA.docx 


Hi Kristi, 


Thanks for the opportunity to review the study draft documents.  The Service appreciates the 
Corps' elimination of the dry detention and other more impactful alternatives from 
consideration.  We agree that consultation on the flood-proofing and elevation activities can 
be conducted by informal consultation.  As you know, the tricolored bat is proposed for 
listing.  If the species is listed prior to substantial completion of work associated with the draft 
EA, the Corps should also coordinate with us concerning that species. 


Thanks, and let me know if you have any questions or concerns. 


Please note that I am teleworking Wednesday through Friday, every week. I have a new 
phone number - See Below! 


Kathy Matthews 
NC Renewable Energy Coordinator & 
Fish and Wildlife Biologist 
U.S. Fish and Wildlife Service 
551-F Pylon Drive 
Raleigh, NC  27606 
NEW Phone! 984-308-0852 


From: Dobra, Kristi S CIV USARMY CELRP (USA) <Kristi.S.Dobra@usace.army.mil> 
Sent: Thursday, November 2, 2023 11:55 AM 
To: Dobra, Kristi S CIV USARMY CELRP (USA) <Kristi.S.Dobra@usace.army.mil> 
Cc: Divers, Marion T CIV USARMY CELRP (USA) <Marion.Divers@usace.army.mil> 
Subject: [EXTERNAL] Public Notice: USACE Tar Pamlico Flood Risk Management Study Draft 
Documents 


This email has been received from outside of DOI - Use caution before clicking on 
links, opening attachments, or responding. 


Hello, 


Please see attached Notice of Availability for the USACE release of the draft documents for the Tar 



mailto:kathryn_matthews@fws.gov

mailto:Kristi.S.Dobra@usace.army.mil

mailto:Marion.Divers@usace.army.mil

mailto:leigh_mann@fws.gov

mailto:jennifer_archambault@fws.gov

mailto:john_ellis@fws.gov
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										 November 2, 2023


PUBLIC NOTICE
AND 


NOTICE OF AVAILABILITY





TAR PAMLICO RIVER BASIN FLOOD RISK MANAGEMENT


 DRAFT INTEGRATED FEASIBILITY REPORT 


AND ENVIRONMENTAL ASSESSMENT (IFR/EA)





Comment deadline: within 30 days of the date of this notice.





TO WHOM IT MAY CONCERN: 


The U.S. Army Corps of Engineers (USACE) Pittsburgh District, Pittsburgh, Pennsylvania has prepared the draft Integrated Feasibility Report and Environmental Assessment (IFR/EA) for the Tar Pamlico River Basin Flood Risk Management Study, dated October 2023. An electronic version of the draft IFR/EA is available on the USACE Pittsburgh District website at: https://www.lrp.usace.army.mil/Missions/Planning-Programs-Project-Management/Key-Projects/Tar-Pamlico-Feasibility-Study/. 


The draft IFR/EA addresses the development, evaluation, and comparison of alternative flood risk-management plans and describes the draft recommendation—or tentatively selected plan—for federal action to reduce flood risk and damages along the Tar River and its tributaries. The tentatively selected plan for the Tar Pamlico River Basin Flood Risk Management Study includes applying nonstructural-flood risk-reduction measures—or measures applied to a structure and/or its contents that prevent or reduce the damage from flooding—to 157 structures including: 


a. Structure elevation and/or flood venting – 61 structures


b. Dry floodproofing – 96 structures 


[bookmark: _Hlk97212252]Only habitable structures would be eligible for inclusion in the nonstructural recommendation. The tentatively-selected plan includes elevating 2 structures, elevating and flood venting 7 structures, flood venting 4 structures, and dry floodproofing 22 structures along Stony Creek in the vicinity of Nashville and Rocky Mount, NC; elevating 1 structure, elevating and flood venting 5 structures, flood venting 4 structures, and dry floodproofing 10 structures along the main stem of the Tar River in the vicinity of Rocky Mount, NC; elevating and flood venting 1 structure and dry floodproofing 9 structures in in the vicinity of Tarboro, NC; and elevating 32 structures, elevating and flood venting 5 structures, and dry floodproofing 54 structures in the vicinity of Greenville, NC.


Structure elevation raises a house or building so that the lowest floor is above the 1% annual exceedance probability event (i.e., an event with a 1% change of occurring in any given year or that occurs on average once every 100 years) plus two feet. Flood vents protect houses and buildings during floods by preventing hydrostatic pressure buildup that can destroy walls and foundations. Structure elevation and flood venting can be used independently or in combination with one another, depending on the individual structure characteristics. Dry floodproofing involves sealing building walls and openings to prevent the entry of flood waters and is most applicable in areas of shallow, low-velocity flooding. Structures are dry floodproofed to the 1% annual exceedance probability event plus two feet, or a maximum height of four feet. Dry floodproofing is only applicable to non-residential structures.


The draft IFR/EA has been prepared in accordance with the Council on Environmental Quality and USACE requirements for implementing the National Environmental Policy Act (NEPA) of 1969 (33 CFR 230), as amended, and addresses the relationship of the proposed action to other applicable federal and state laws and executive orders. The draft report addresses the impacts of the tentatively selected plan on environmental resources, including, but not limited to federally listed threatened and endangered species, archaeological and historical resources, wetlands, fish and wildlife habitat, soils, and water and air quality. This public notice is being distributed to notify all known interested persons of the availability of the draft IFR/EA for review. A Finding of No Significant Impact (FONSI) pursuant to NEPA would be completed by the USACE if comments received during the review period indicate that a FONSI is appropriate. 





Commenting Information:


[bookmark: _Hlk101598328]Comments must be submitted in writing via regular mail or email within 30 days of the date of this notice. The USACE Pittsburgh District will consider these comments in determining whether a Finding of No Significant Impact (FONSI) or Environmental Impact Statement (EIS) would be completed. Written comments should be submitted to: 





Planning and Environmental Branch


U.S. Army Corps of Engineers Pittsburgh District


1000 Liberty Avenue, Floor 22


Pittsburgh, PA 15222





Email address: lrp.plan.enviro@usace.army.mil
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Pamlico Flood Risk Management Study for public comment. 


Kristi Dobra, PG 
Biologist- Environmental Resource Specialist 
Environmental Section, Planning Branch 
US Army Corps of Engineers, Pittsburgh District 


Kristi.s.dobra@usace.army.mil 
kristidobra@pitt.edu 
412-277-2039 



mailto:Kristi.s.dobra@usace.army.mil

mailto:kristidobra@pitt.edu





 


 


 
  


 


  
 


 


 


 


 


From: Pace Wilber - NOAA Federal 
To: Dobra, Kristi S CIV USARMY CELRP (USA) 
Cc: Divers, Marion T CIV USARMY CELRP (USA); Pittsburgh District Planning and Environmental Branch; Fritz Rohde -


NOAA Federal; Andrew Herndon - NOAA Federal 
Subject: [Non-DoD Source] Re: Public Notice: USACE Tar Pamlico Flood Risk Management Study Draft Documents 
Date: Sunday, December 3, 2023 3:15:23 PM 


Hello Kristi. 


Thank you for the opportunity to comment on the Draft Tar-Pamlico River Basin Flood Risk 
Management, Integrated Feasibility Report and Environmental Assessment dated October 
2023.  By letter dated July 1, 2020, NOAA's National Marine Fisheries Services (NMFS) 
noted the mainstem of the Tar River includes resources under the purview of NMFS, including 
critical habitat for the Carolina Distinct Population Segment of Atlantic sturgeon (Acipenser 
oxyrinchus oxyrinchus) and spawning or nursery habitat for striped bass (Morone saxatilis), 
hickory shad (Alosa mediocris), American shad (Alosa sapidissima), blueback herring (Alosa 
aestivalis), alewife (Alosa pseudoharengus), and Atlantic sturgeon. The many tributaries in the 
basin also provide habitat for the catadromous American eel (Anguilla rostrata), which also is 
under the purview of NMFS. 


The tentatively selected plan does not include in-water work.  Further, the report indicates the 
initial alternative with in-water work would have significant negative effects to the 
environment and would not result in net positive benefits from a cost/benefit perspective. 
Accordingly, this alternative did not receive detailed study.  Based on these results, NMFS has 
no recommendations under the Fish and Wildlife Coordination Act for the proposed action. 


Please let us know if additional coordination is needed. 


Sincerely, 
Pace Wilber 


On Thu, Nov 2, 2023 at 11:58 AM Dobra, Kristi S CIV USARMY CELRP (USA) 
<Kristi.S.Dobra@usace.army.mil> wrote: 


Hello, 


Please see attached Notice of Availability for the USACE release of the draft documents for 
the Tar Pamlico Flood Risk Management Study for public comment. 


Kristi Dobra, PG 


Biologist- Environmental Resource Specialist 


Environmental Section, Planning Branch 


US Army Corps of Engineers, Pittsburgh District 



mailto:pace.wilber@noaa.gov

mailto:Kristi.S.Dobra@usace.army.mil

mailto:Marion.Divers@usace.army.mil

mailto:lrp.plan.enviro@usace.army.mil

mailto:fritz.rohde@noaa.gov

mailto:fritz.rohde@noaa.gov

mailto:andrew.herndon@noaa.gov

mailto:Kristi.S.Dobra@usace.army.mil





 


 


 


 


-- 


Kristi.s.dobra@usace.army.mil 


kristidobra@pitt.edu 


412-277-2039 


Pace Wilber, Ph.D. 
South Atlantic and Caribbean Branch Chief 
Habitat Conservation Division 
NOAA Fisheries Service 
331 Ft Johnson Road 
Charleston, SC 29412 


843-592-3024 (NOAA Google Voice) 
Pace.Wilber@noaa.gov 



mailto:Kristi.s.dobra@usace.army.mil

mailto:kristidobra@pitt.edu

mailto:Pace.Wilber@noaa.gov





 
       


 
 


 
 


 
 


 
 


 
 


  


 
 


  
 


  
 


 


 
 


 
 


 
 


 
 


    
 


  
  


 
 


 


 


United States Department of the Interior 
FISH AND WILDLIFE SERVICE 


Raleigh ES Field Office 
Post Office Box 33726 


Raleigh, North Carolina 27636-3726 


June 30, 2020 


Marc A. Glowczewski, PE, PMP 
Chief, Planning and Environmental Branch 
Pittsburgh District 
U.S. Army Corps of Engineers 
1000 Liberty Avenue 
Pittsburgh, Pennsylvania 15222-4186 


Dear Mr. Glowczewski, 


This letter responds to the U.S. Army Corps of Engineers’ (Corps) June 4, 2020 letter, requesting 
scoping comments for the Tar-Pamlico Basin Flood Risk Management Study.  According to the 
Corps’ letter, the objectives of the project are to reduce flood risk within affected communities, 
decrease the risk to structures, industry, and public infrastructure, and to reduce life and safety 
risk associated with riverine and storm surge flooding events. The study area begins at the 
headwaters of the Tar River and stretches along the entire length of the Tar River down to the 
city of Washington, NC. The entirety of the Tar River Basin is part of the study area, including 
all associated tributaries.  Flood management measures that are currently being considered 
include: traditional structural measures such as channel improvement (widening, deepening, 
straightening), flood walls, levees, channel relocation, wet and dry retention/detention, and 
transportation-related recommendations; non-structural measures such as flood-proofing, home 
acquisition and relocation, structure elevation, and emergency planning; and natural and nature-
based measures such as wetland retention, riparian restoration, living shorelines, and 
reforestation. 


The U.S. Fish and Wildlife Service (Service) has the following comments for the Corps’ 
consideration.  The Service has several trust resources in the Tar-Pamlico River Basin, including 
listed species and critical habitat, proposed species and critical habitat, migratory birds, 
anadromous fish, and bald eagles. Our comments are provided pursuant to the Endangered 
Species Act (ESA), Fish and Wildlife Coordination Act (FWCA), Migratory Bird Treaty Act 
(MBTA), and Bald and Golden Eagle Protection Act (BGEPA).  


Federally Listed Species, Proposed Species, and Other Trust Resources 


Federally listed species that are known to be present in the Tar-Pamlico River Basin Study Area 
are listed below, along with species that are currently proposed to be listed.  Diadromous 
(anadromous and catadromous) fish species are also known to be present in the Study Area, and 
bald eagles (protected under BGEPA), are known to migrate through, overwinter, and nest in the 
Study Area.  







                  


 
 


 


    
 


  
     


 
  


  
 


  
   


    
   


 


  


   
 


   
 


 
   


     
   


 
 


      
   


 
 


  


 
  


  
    
   


 
 


     
   


 


Dwarf wedgemussel (Alasmidonta heterodon) 


• Description: The dwarf wedgemussel is listed as endangered.  This species is a small freshwater 
mussel. 


• Habitat: The dwarf wedgemussel appears to be a generalist in terms of its preference for stream 
size, substrate and flow conditions – it inhabits small streams less than five meters wide to large 
rivers more than 100 meters wide; it is found in a variety of substrate types including clay, sand, 
gravel and pebble, and sometimes in silt depositional areas near banks; and it usually inhabits 
hydrologically stable areas, including very shallow water along streambanks and under root 
mats, but it has also been found at depths of 25 feet. Dwarf wedgemussels are often patchily 
distributed in rivers.  In North Carolina, most of the populations are isolated. 


• Where Found in the Study Area: 
o River Subbasins: Upper Tar-Pamlico 
o Counties: Granville, Vance, Warren, Franklin, Nash, Halifax 


Tar River Spinymussel (Elliptio steinstansana) 


• Description: The Tar River spinymussel is listed as endangered.  This species is a freshwater 
mussel. 


• Habitat: The Tar River spinymussel lives in relatively silt-free unconsolidated beds of coarse 
sand and gravel in relatively in fast-flowing, well oxygenated stream reaches. It is found in 
association with other mussels, but it is never very numerous. 


• Where Found in the Study Area: 
o River Subbasins: Upper Tar-Pamlico, Fishing Creek, Lower Tar-Pamlico 
o Counties: Halifax, Nash, Edgecombe 


Yellow Lance (Elliptio lanceolate) 


• Description: The yellow lance is listed as threatened.  This species is a freshwater mussel. 
• Habitat: The Yellow Lance is a sand-loving species (Alderman 2003) often found buried deep in 


clean, coarse to medium sand and sometimes migrating with shifting sands (NatureServe 2015), 
although it has also been found in gravel substrates. The species is dependent on clean (i.e., not 
polluted), moderate flowing water with high dissolved oxygen content in riverine or larger creek 
environments. Historically, the most robust populations existed in creeks and rivers with 
excellent water quality, and no populations appear to be extant below pollution point sources or 
areas with increased nutrient loading (Alderman 2003). 
Where Found in the Study Area: 


o River Subbasins: Upper Tar-Pamlico, Fishing Creek 
o Counties: Granville, Vance, Warren, Franklin, Nash, Edgecombe 


Atlantic Sturgeon (Acipenser oxyrynchus) (Information from NOAA) 


• Description: The Atlantic sturgeon is listed as endangered.  This species is an anadromous fish. 
• Habitat: Atlantic sturgeon are born in freshwater, then migrate to the sea and back again to 


freshwater to spawn. In southern rivers, males usually enter the river in late summer when 
temperatures can be as high as 90°F, spawn as river temperatures approach 75 to 70°F, with 
females leaving immediately after spawning and males leaving as temperatures drop below 65°F. 
Upon hatching, larvae hide along the bottom and drift downstream until they reach brackish 
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waters where they may reside for one to five years before moving into nearshore coastal waters. 
Tagging data indicate that these immature Atlantic sturgeon travel widely once they leave their 
birth rivers.  Atlantic sturgeon are bottom feeders. They typically look for food that includes 
invertebrates such as crustaceans, worms, and mollusks, and bottom-dwelling fish such as sand 
lance. 


• Where Found in the Study Area: 
o River Subbasins:  All 
o Counties: Beaufort, Pitt, Edgecombe 


Michaux’s Sumac (Rhus michauxii) 


• Description: Michaux’s sumac is listed as endangered.  This species is a rhizomatous shrub. 
• Habitat:  Michaux's sumac grows in sandy or rocky open woods in association with basic soils. 


Apparently, this plant survives best in areas where some form of disturbance has provided an 
open area. Several populations in North Carolina are on highway rights-of way, roadsides, or on 
the edges of artificially maintained clearings. Two other populations are in areas with periodic 
fires, and two populations exist on sites undergoing natural succession. One population is 
situated in a natural opening on the rim of a Carolina bay. 


• Where Found in Study Area: 
o River Subbasin: Upper Tar-Pamlico 
o Counties: Franklin 


Smooth Coneflower (Echinacea laevigata) 


• Description: Smooth coneflower is listed as endangered.  This species is a rhizomatous perennial 
herb in the aster family (Asteraceae). 


• Habitat: Smooth coneflower is typically found in open woods, glades, cedar barrens, roadsides, 
clear cuts, dry limestone bluffs and power line rights-of-way (Weakley 2015).  The species is 
usually found on magnesium and calcium rich soils associated with amphibolite, dolomite or 
limestone (in VA), gabbro (in NC and VA), diabase (in NC and SC) and marble (in SC).  The 
species may rarely be found in oak-pine savannas of the upper coastal plain over circum-neutral 
clay sediments (Weakley 2015).  The healthiest smooth coneflower populations receive abundant 
sunlight and little competition from other plant species (Gaddy 1991). Some form of disturbance, 
such as fire, is also essential. 


• Where Found in Study Area: 
o River Subbasin: Upper Tar-Pamlico 
o Counties: Granville 


West Indian Manatee (Trichechus manatus) 


• Description: The West Indian manatee was listed in 1967 as endangered, and downlisted to 
threatened on March 16, 2017. West Indian manatees also are protected under the Marine 
Mammal Protection Act (MMPA) of 1972, as amended (16 U.S.C. 1461 et seq.). The manatee is 
a marine mammal. 


• Habitat:  Fresh, brackish, or marine water habitats, including shallow coastal bays, lagoons, 
estuaries, and inland rivers 
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• Where found in Study Area:  
o River Subbasin - Lower Tar-Pamlico 
o Counties - Pitt, Beaufort 


Northern Long-eared Bat (Myotis septentrionalis) 


• Description: The northern long-eared bat (NLEB) is listed as threatened.  The NLEB is a 
medium-sized bat. 


• Habitat:  In the colder portions of its range, northern long-eared bats spend winter hibernating in 
caves and mines.  During the summer in cooler climates, and year-round in the North Carolina 
coastal plain, northern long-eared bats roost singly or in colonies underneath bark, in cavities or 
in crevices of trees, both live and dead.  In the coastal plain of North Carolina, NLEB roost in 
trees year-round.  NLEB seem to be flexible in selecting roosts, choosing roost trees based on 
suitability to retain bark or provide cavities or crevices.  This bat has also been found rarely 
roosting in structures like barns and sheds.  


• Where Found in Study Area: 
o Riverbasin Subbasins – potentially all  
o Counties – potentially all 


Sensitive Jointvetch (Aeschynomene virginica) 


• Description: Sensitive jointvetch is listed as threatened.  This species is an annual plant in the 
pea family (Fabaceae). 


• Habitat:  Sensitive jointvetch typically grows in the intertidal zone of coastal marshes where 
plants are flooded twice daily. The species seems to prefer the marsh edge at an elevation near 
the upper limit of tidal fluctuation,where soils may be mucky, sandy, or gravelly. It is usually 
found in areas where plant diversity is high (50 species per acre) and annual species 
predominate. Bare to sparsely vegetated substrates appear to be of critical importance to this 
plant. As an annual, it requires such microhabitats to establish and grow. Such areas may include 
areas along rivers with new deposits of soil that have not yet been colonized by perennial 
species, low swales within extensive marshes, or areas where muskrats have eaten most of the 
vegetation. It appears to remain at a particular site for a relatively short period of time, and 
maintains itself by colonizing new, recently disturbed habitats where it may compete 
successfully among other early-successional species. It is frequently found in the estuarine 
meander zone of tidal rivers where sediments transported from upriver settle out and extensive 
marshes are formed. The substrate may be sandy, muddy, gravelly, or peaty. In North Carolina, 
sensitive jointvetch is most often found in roadside ditches, often with some connection to 
nearby brackish marshes. 


• Where Found in Study Area: 
o River Subbasin: Lower Tar-Pamlico 
o Counties: Beaufort 


Eastern Black Rail (Laterallus jamaicensis) 


• Description: The eastern black rail is proposed to be listed as threatened.  This species is a small 
marsh bird.  


• Habitat:  The eastern black rail is a wetland dependent subspecies. While it can be found in salt, 
brackish, and freshwater marshes that are tidally or non-tidally influenced, it has a very specific 
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niche habitat. It requires dense herbaceous vegetation to provide shelter and cover and areas for 
protected nest sites; it is not found in areas with woody vegetation. Salt, brackish, and freshwater 
marsh habitats that can be tidally or non-tidally influenced. Within these habitats, the birds 
occupy relatively high elevations along heavily vegetated wetland gradients, with soils that are 
moist or flooded to a shallow depth (Eddleman et al 1988; Nadeau and Conway 2015). Eastern 
black rails require dense vegetative cover that allows movement underneath the canopy.  
Occupied habitat tends to be primarily composed of fine-stemmed emergent plants (rushes, 
grasses, and sedges) with high stem densities and dense canopy cover (Flores and Eddleman 
1995; Legare and Eddleman 2001). Little is known about eastern black rails during migration, 
including migratory stopover habitat (Eddleman et al. 1994).  


• Where Found in the Study Area: 
o River Subbasin: Lower Tar-Pamlico 
o Counties: Beaufort 


Neuse River waterdog (Necturus lewisi) 


• Description:  The Neuse River waterdog is proposed to be listed as a threatened species.  This 
species is from an ancient lineage of permanently aquatic salamanders. 


• Habitat: The Neuse River waterdog’s specific habitat characteristics include low to moderate 
gradient streams and low current velocity. It is a fully aquatic salamander, never leaving the 
water. It lacks lungs, getting oxygen from the water via external gills and needs clean, flowing 
water with high dissolved oxygen concentrations. The species dwells in streams wider than 15 
meters but has been found in smaller creeks.  The species thrives in cold water, and is much 
more active in colder seasons and when water is near-freezing. Researchers have documented 
activity decreasing after the water temperature rises above 18ºC. waterdogs spend about 85% of 
the time under large granite rocks or in burrows. In early spring they move into leaf beds over 
mud banks on the low-energy sides of riffles and where leaves were intact or only slightly 
decomposed and many small critters are in the leaf litter. 


• Where Found in the Study Area: 
o River Subbasins: All 
o Counties: Warren, Franklin, Nash, Halifax, Pitt 


Atlantic pigtoe (Fusconaia masoni) 


• Description: The Atlantic pigtoe is proposed to be listed as a threatened species.  This species is 
a small freshwater mussel. 


• Habitat: The Atlantic pigtoe is dependent on clean, moderate flowing water with high dissolved 
oxygen content in creek and riverine environments. Historically, the best populations existed in 
creeks and rivers with excellent water quality, where stream flows were sufficient to maintain 
clean, silt-free substrates (Alderman and Alderman 2014). Because this species prefers more 
pristine conditions, it typically occurs in headwaters and rural watersheds. It is associated with 
gravel and coarse sand substrates at the downstream edge of riffles, and less commonly occurs in 
cobble, silt, or sand detritus mixtures (Bogan and Alderman 2008). 


• Where Found in the Study Area: 
o River Subbasins: All 
o Counties: Granville, Warren, Franklin, Halifax, Nash, Edgecombe, Pitt 
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Carolina madtom (Noturus furiosus) 


• Description:  The Carolina madtom is proposed to be listed as endangered.  This species is a 
small catfish. 


• Habitat: The species occurs in riffles, runs, and pools in medium to large streams and rivers. 
Ideally, it inhabits fresh waters with continuous, year-round flow and moderate gradient in both 
the Piedmont and Coastal Plain physiographic regions. Optimal substrate for the Carolina 
madtom is predominantly silt-free, stable, gravel and cobble bottom habitat, and it must have 
cover for nest sites, including under rocks, bark, relic mussel shells, and even cans and bottles.  
The Carolina madtom is a sight feeder most active during the night, with peaks at dawn and 
dusk. It eats bottom-dwelling invertebrates such as larval midges, mayflies, caddisflies, 
dragonflies and beetle larvae. 


• Where it is Found in the Study Area: 
o River Subbasins: All 
o Counties: Granville, Vance, Franklin, Warren, Halifax, Nash, Edgecombe 


Diadromous Fish Species 


• Description: Diadromous fish in the Tar-Pamlico River Basin include anadromous species such 
as blueback herring, alewife, sea lamprey, American shad, hickory shad, striped bass, Atlantic 
sturgeon, and one catadromous species, the American eel.  Anadromous species spawn in 
freshwater and mature in the ocean.  Catadromous species are born in the ocean and migrate into 
freshwater systems to mature.  These species are both commercially and recreationally important 
in NC and coastwide.  As mentioned earlier, the Atlantic sturgeon is listed as endangered.  The 
Service and the National Marine Fisheries Service have been petitioned to list the American eel, 
blueback herring, and alewife in the recent past but it was determined the species did not warrant 
listing.  Much work is being done to restore the populations of these fishes.  Overfishing, 
blockage of migratory runs, and changes in the hydrographs of waterways have all negatively 
impacted these species. 


• Habitat:  Spawning season for anadromous fish in the Tar-Pamlico River Basin begins in mid-
February and extends through the end of September for the parts of the river used as primary 
nursery by American shad.  Although not documented in recent years, it is believed that Atlantic 
sturgeon spawn in the Tar-Pamlico. In some rivers, there is a spring spawning run and a fall 
spawning run.  Since spawning has not been documented, the Services have been unable to 
determine when sturgeon may be spawning in the Tar-Pamlico. 


• Where Found in the Study Area: 
o River Subbasins: All 
o Counties: Edgecombe, Nash, Halifax, Beaufort, Pamlico, Hyde, Pitt, Martin, Wilson 


Bald Eagle 


• Description: Although the bald eagle was officially removed from the List of Endangered and 
Threatened Species as of August 8, 2007, it continues to be protected under the MBTA and the 
BGEPA.  Bald Eagles migrate through, overwinter in, and nest in the Study Area.  The Service 
developed the National Bald Eagle Management (NBEM) Guidelines to provide landowners, 
land managers, and others with information and recommendations regarding how to minimize 
potential project impacts to bald eagles, particularly where such impacts may constitute 
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“disturbance,” which is prohibited by the BGEPA. A copy of the NBEM Guidelines is available 
at https://catalog.data.gov/dataset/national-bald-eagle-management- guidelines. 


• Habitat: Bald eagles nest in North Carolina from December through mid-May in mature trees 
(e.g., bald cypress, pine, etc.) near fresh to intermediate marshes or open water. Nest sites 
typically include at least one perch with a clear view of the water or area where the eagles 
usually forage. Bald eagles are vulnerable to disturbance during courtship, nest building, egg 
laying, incubation, and brooding. 


• Where Found in the Study Area: 
o River Subbasins: All 
o Counties:  All 


Migratory Birds and Important Bird Areas 


• Description:  The Service has oversight of 1,026 avian species identified and protected under the 
MBTA.  These include individuals that are resident, breeding, overwintering, migrating, staging, 
roosting, feeding, resting, and that otherwise transit through the Study Area.  North Carolina lies 
within the Atlantic Flyway, an administrative unit that helps frame management and 
conservation activities that sustain the millions of migratory birds that seasonally move along 
Atlantic coastal corridors.  Millions of individuals of many dozens of migratory species are 
funneled to, move through, and rest and refuel throughout North Carolina as they move to and 
from temperate breeding areas in the United States and Canada, and neotropical wintering areas 
in Caribbean and Latin America.  Of these migratory species, many are also designated as 
conservation priorities due to declining, threatened, or otherwise vulnerable populations.  These 
priorities are articulated in several lists that are generated by conservation entities including state 
wildlife agencies, Federal natural resource agencies, and international bird conservation 
initiatives such as Partners in Flight. 


The Birds of Conservation Concern (BCC) is a set of lists generated by the Service that justify 
and present migratory birds of high conservation priorities at a variety of spatial scales (e.g., 
national, regional, ecoregional).  There is a BCC list specifically for Bird Conservation Region 
27 - Southeastern Coastal Plain that includes 53 species.  The Service periodically updates and 
publishes its BCC lists.  The most recent BCC lists were revised in 2008 
(library.fws.gov/bird_publications/bcc2008.pdf), and present a list of bird species of 
conservation concern for various regions and the nation as a whole.  The species identified on 
these lists are considered vulnerable and are among the highest bird conservation priorities for 
the Service and our partners.  Many of these species are experiencing widespread declines and 
could potentially become candidates for Federal listing under the ESA in the future.  It is 
particularly important to fully consider impacts to BCC species when assessing short-term and 
cumulative effects of projects that can reasonably be expected to influence habitats, behaviors 
and demographics of these species. 


The Audubon Society has identified Important Bird Areas (IBA) in North Carolina and around 
the globe (https://www.audubon.org/important-bird-areas/state/north-
carolina?field_iba_status=All&priority=All&page=1). Maintaining the integrity of these areas is 
critical for North Carolina’s birds. 


• Habitat: IBAs in the Study Area include Henslow’s Fields #1 (Pitt County) and #2 (Beaufort 
County). 
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• Where Found in the Study Area: 
o River Subbasin: Lower Tar-Pamlico 
o Counties: Pitt, Beaufort 


Wintering Waterfowl 


• Description:  Several species of ducks, geese, and swans overwinter in North Carolina.  All of 
these species are in the family Anatidae, characterized by having a broad, flat bill, short legs, and 
webbed feet. North Carolina Wildlife Resources Commission (NCWRC) conducts the Mid-
Winter Waterfowl Survey in early January each year.  Surveys occur in distinct geographic 
“units” and all waterfowl (ducks, geese, brant, and swans) and coots are counted.  The Tar-
Pamlico River is considered to be of very high importance, particularly near and below 
Washington, NC. 


• Habitat: Open water, beaver ponds, and swamps 
• Where Found in Study Area: 


o River Subbasin: Lower Tar-Pamlico 
o Counties: Pitt, Beaufort 


Waterbird Nesting Colonies 


• Description: Species included in this category are brown pelican, Anhinga, double-crested 
cormorant, black skimmer, Caspian tern, common tern, Forster’s tern, gull-billed tern, least tern, 
royal tern, sandwich tern, black-crowned night heron, great blue heron, great egret, green heron, 
cattle egret, glossy ibis, little blue heron, snowy egret, tricolored heron, white ibis, yellow-
crowned night-heron, great black-backed gull, herring gull, and laughing gull. Wood storks are 
also included in this category, though no wood stork nesting colonies have been documented in 
the Study Area.  


• Habitat:  The size of a waterbird nesting colony may range from a few breeding pairs to 
thousands of breeding pairs.  Colonial waterbird species nest in several different habitats, 
including barrier island beaches, estuarine shorelines and islands (including dredge spoil), 
maritime forests, and freshwater or tidal swamps, depending on the species.  Gulls, terns, and 
skimmers generally nest on bare sand and shell with little or no vegetation.  Pelicans prefer to 
nest in grasses or low shrubs.  Wading birds, like egrets and herons, most often nest in shrubs or 
trees (NCWRC 2005). 


• Where Found in the Study Area: 
o River Subbasins: All 
o Counties: All 


Wetland and Stream Resources 


Description of Habitat Types:  The Study Area includes ephemeral, intermittent, and perennial 
streams and rivers of all sizes.   North Carolina Stream Assessment Method (NCSAM) places 
streams into 29 general categories. The determination of 28 of the stream categories is based on 
geographic location, geomorphic valley shape, and watershed size.  The 29th stream category, 
Tidal Marsh Stream, is simply its own category. 


The North Carolina Wetland Assessment Method (NCWAM) places wetlands into 16 general 
categories: Salt/Brackish Marsh, Estuarine Woody Wetland, Tidal Freshwater Marsh, Riverine 
Swamp Forest, Seep, Hardwood Flat, Non-Riverine Swamp Forest, Pocosin, Pine Savanna, Pine 
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Flat, Basin Wetland, Bog, Non-Tidal Freshwater Marsh, Floodplain Pool, Headwater Forest, and 
Bottomland Hardwood Forest.  Most, if not all of these wetland types are present in the Study 
Area.  The largest areas of wetlands are in the Lower Tar-Pamlico River Basins. 


Compensatory Mitigation Areas 


• Description:  The Tar-Pamlico River Basin encompasses over 80 compensatory mitigation sites, 
including wetlands, streams, and stream buffers. There are at least five mitigation banks in the 
Tar-Pamlico River Basin. 


• Habitat: All NCSAM stream types, most NCWAM wetland types 
• Where Found in the Study Area: 


o River Subbasins: All 
o Counties: All 


SERVICE RECOMMENDATIONS 


1. The Service recommends that the Corps consider budgeting for the development of a Fish 
and Wildlife Coordination Act (FWCA) Report for this project. The need for a FWCA 
Report will depend on the scope and breadth of the alternative(s) selected for funding. 


2. The Corps should conduct a GIS mapping effort to estimate the amount and extent of 
wetlands and streams in the Study Area.  Wetland and stream totals should be presented 
by type, following the descriptions in the manuals for NCSAM and NCWAM. 


3. Wetland and stream mitigation sites in the Study Area should be investigated for 
potential impacts from the various alternatives.  Contact the Wilmington District 
Regulatory Section and/or North Carolina Division of Mitigation Services for further 
information. Any loss of function to mitigation sites should be accounted for, and the 
costs associated with replacing that mitigation (likely at a doubled or higher ratio) should 
be included in the cost/benefit analysis for each alternative. 


4. The Corps should investigate the future flood potential in the Tar-Pamlico Basin, due to 
sea level rise and climate change.   A reasonable timeframe for forecasting impacts 
should be established (e.g. 50 to 80 years). 


5. The Study Area includes the entire river basin, but flooding has not been an issue 
throughout the entire basin.  The Corps should focus the study on areas that have flooded 
in the last 20 years, and areas that are anticipated to become more susceptible to flood as 
climate change/SLR proceeds, over the life of the project. 


6. Any cost/benefit analysis should include costs of monitoring, surveys, studies, mitigation, 
and other conservation measures that may be required for each alternative considered. 


7. The Service would have concerns for most of the potential structural measures, which 
would likely have significant to severe adverse impacts to our trust resources. 
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8. The Corps should rely on non-structural, natural, and nature-based features to address 
flood risk. Examples of the alternatives that the Service recommends include: 


a. Buyouts or relocation of structures and infrastructure from the 500-year 
floodplain and other areas which have flooded in the past 20 years; 


b. Elevation of structures (without fill); 
c. Replacement of culverted stream crossings with bridges that span the floodplain; 
d. Establishment and preservation of 200-foot vegetated buffers on both sides of 


perennial streams in the Study Area, or to the edge of the 100-year floodplain, 
whichever is wider; 


e. Removal of dams and other structures that cause flooding upstream or block 
migratory fish runs; 


f. Constructed storm water wetlands (located in uplands) to provide additional 
storage and treatment; 


g. Wetland and stream restoration projects that improve hydrology and floodplain 
function; 


h. Floodplain restoration and preservation; 
i. Agricultural Best Management Practices, including relocation of waste ponds, 


expansion of vegetated stream buffers, and upgrades in waste treatment methods; 
j. Releases from dams should to the extent possible, avoid negatively impacting the 


aquatic environment while providing flood protection. 


9. The Service would like to work with the Corps during the evaluation process to identify 
important riparian conservation areas for listed and at-risk species, where preservation 
would be crucial to both of our agencies' interests in this project. 


10. Section 7(a)(1) of the ESA directs Federal agencies to utilize their authorities to further 
the purposes of the ESA by carrying out conservation programs for the benefit of 
endangered and threatened species. Conservation recommendations are discretionary 
agency activities to minimize or avoid adverse effects of a proposed action on listed 
species or critical habitat, to help implement recovery plans, or to develop information. 
The broad scope of this study provides an excellent opportunity for conservation 
programs and practices to benefit listed species and their habitats.  We look forward to 
working with the Corps to determine actions that may benefit listed species or prevent an 
at-risk species from needing to be listed. 


Thank you for the continued opportunity to provide comments on the proposed EA.  If you have 
any questions or concerns, please contact Kathy Matthews or John Ellis, of my staff, at 
kathryn_matthews@fws.gov or john_ellis@fws.gov. 


Sincerely, 


for, Pete Benjamin 
Field Supervisor 
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cc: USACE, Wilmington District 
NMFS, Pivers Island, NC 
USEPA, Atlanta, GA 
NCWRC, Raleigh, NC 
NCDEQ, Raleigh, NC 
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~NITED STATES DEPARTMENT OF COMMERCE 
National Oceanic and Atmospheric Administration 
NATIONAL MARINE FISHERIES SERVICE 
Southeast Regional Office 
263 131h Avenue South 
St. Petersburg, Florida 33701-5505 
htt s://www.fisheries.noaa. ov/re ion/southeast 


July 1, 2020 F/SER47:FR/pw 


(Sent via Electronic Mail) 


Mr. Marc A. Glowczewski 
U.S. Army Corps of Engineers Pittsburg District 
1000 Liberty Avenue 
Pittsburgh, Pennsylvania 15222 


Attention: Kristi Dobra 


Dear Mr. Glowczewski: 


NOAA’s National Marine Fisheries Service (NMFS) reviewed the Pittsburg District’s letter, 
dated June 4, 2020, requesting comments on significant resources or issues of concern with 
regard to the proposed feasibility study to implement flood risk management measures in the 
Tar-Pamlico River Basin, North Carolina, (i.e., Tar-Pamlico Basin Flood Risk Management 
Study).  As the nation’s federal trustee for the conservation and management of marine, 
estuarine, and diadromous fishery resources, the NMFS provides the following comments 
pursuant to the authorities of the Fish and Wildlife Coordination Act and the Magnuson-Stevens 
Fishery Conservation and Management Act (Magnuson-Stevens Act). 


The study area begins in the headwaters of the Tar River and extends downstream to 
Washington, North Carolina.  The entirety of the Tar River Basin and all associated tributaries 
are in the study area.  The Pamlico River and Pamlico Sound are outside the study area.  Possible 
solutions to manage flood risks include both structural measures, such as channel improvements, 
channel relocations, floodwalls, and levees, and nonstructural measures, such as elevating, 
relocating, and flood proofing structures.  Natural and nature-based measures, such as wetland 
retention, riparian restoration, reforestation, and living shorelines, are also being considered. 


The mainstem Tar River is critical habitat for the Carolina Distinct Population Segment of 
Atlantic sturgeon (Acipenser oxyrinchus oxyrinchus).  Within the study area, there is spawning 
and nursery habitat for the following anadromous fishes: striped bass (Morone saxatilis), hickory 
shad (Alosa mediocris), American shad (Alosa sapidissima), blueback herring (Alosa aestivalis), 
alewife (Alosa pseudoharengus), and Atlantic sturgeon.  The many tributaries in the basin 
provide habitat for the catadromous American eel (Anguilla rostrata). Just upstream from 
Washington, the Tar River and the associated creeks provide essential fish habitat (EFH) for a 
number of NOAA-trust resources, such as bluefish (Pomatomus saltatrix), summer flounder 
(Paralichthys dentatus), brown shrimp (Farfantepenaeus aztecus), and white shrimp 
(Litopenaeus setiferus). 


Issues of concern to the NMFS are the potential structural measures. Levees and channel 
modifications frequently fail to reduce flooding and may alter important spawning habitats. 
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Levees increase the speed of the water, which will increase erosion of the shoreline downstream, 
and may render spawning habitats unusable. Levee construction can also increase flooding of 
areas downstream of the levee.  Channel modifications can also have the same negative impacts. 
It is unlikely that the NMFS would support levees or channel modifications, if proposed. The 
NMFS encourages inclusion of the natural and nature-based measures described. 


Thank you for the opportunity to provide these comments.  Please direct related questions or 
comments to the attention of Mr. Fritz Rohde at our Beaufort Field Office, 101 Pivers Island 
Road, Beaufort, North Carolina 28516-972 or Fritz,Rohde@noaa.gov. 


Sincerely, 


/for 
Virginia M. Fay 
Assistant Regional Administrator 
Habitat Conservation Division 


cc: COE, Kristi.S.Dobra@usace.army.mil 
NCDMF, Anne.Deaton@ncdenr.gov 
NCDCM, Gregg.Bodnar@ncdenr.gov 
EPA, Bowers.Todd@epa.gov 
USFWS, Pete_Benjamin@fws.gov 
F/SER47, Fritz.Rohde@noaa.gov 
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Gary C. Faulkner 
717 Douglas Williams Road 


Castalia, NC 27816 


November 29, 2023 


Mr. Eric Merriam 
US Army Corps of Engineers 
Pittsburgh District Office 


Dear Mr. Merriam: 


I am writing to provide comments and recommendations to the recently completed 
draft Tar-Pamlico Basin Flood Study (North Carolina) conducted by your project group.  See this 
link: https://www.lrp.usace.army.mil/Missions/Planning-Programs-Project-Management/Key-
Projects/Tar-Pamlico-Feasibility-Study/ I realize that the project team worked hard developing 
the study document and in many cases had to develop new models to provide needed data (no 
small task). Their development of hydrologic and hydraulic models, assessing and modeling 
water flow, possible rainfall and future flood events is commendable and will be of great value. 
Their work, the data collected and modeling will be valuable to all those who live in the basin. 


Unfortunately, the project outcome (recommended alternative) has nothing to do with 
controlling/minimizing downstream flooding (flood depth) in the basin. As I stated in the public 
virtual meeting, held on 11-16-2023, (which was poorly attended) the study recommendations 
does not address the flooding issues of the Tar-Pamlico basin, it only provides a bandaide to a 
few structures within the 100 year flood zone downstream.  If you look at the project study 
objectives, only a few of those objectives were addressed. The study appears to have been 
written/dictated/control by the Environmental Agencies involved, with little concern for human 
life, but eludes that there be no impact to the basins natural environment! You can "put lipstick 
on a pig, but it is still a pig". Thus, this document, although filled with good current water flow 
data, does not address the root flooding issue in the basin. 


As stated in my virtual meeting comments, there was little value/importance placed on 
features that will actually control flood conditions downstream by retarding water flow 
upstream.  A permanent flood reservoir was given no consideration and that is a real travesty. 
The dry dam potential was only given minor consideration before tossing it aside as well. Then 
the study goes into minor structure dry proofing and elevating of structures (on a volunteer 
basis) as the "recommended" option... really?  Retention of water upstream was given low 
priority compared to less costly bandaide type features downstream? More weight/higher 
priority should have been given to features that could/would control/minimize flood depth 
downstream. Flood water depth downstream was the major cause of loss of life, property 
damage and complete shutdown of downstream transportation systems (airports, railways and 
roadways).  Thus, the document preferred alternative/option does not address the root cause 
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of catastrophic flooding in the basin.  Therefore, the document final recommended treatment is 
a basic waste of public funding (3+ million dollars), although the data collected, modeled and 
included in the document is valuable. 


For your information and as I mentioned in the virtual public meeting, every flood basin 
adjacent to the Tar-Pamlico basin has at least 1 flood water retention lake (Roanoke, Neuse, 
Cape Fear and many others). To complicate matters further, water transfers between flood 
basins are frowned upon, so what options do the people who live in the Tar-Pamlico basin have 
for potable water? The people in this basin are caught between a rock and a hard place 
(inadequate potable water source within the basin and the undesirable method of transferring 
water from other basins). Yet, for some reason, the study findings of the Tar-Pamlico basin does 
not warrant a permanent flood control lake? Are the Environmental Agencies directing the 
outcome of the study recommendations over the human environment? In my opinion, they are 
and the current study needs to be scrapped and started all over again! This time, the study 
needs to focus on minimizing the flood water heights downstream in an effort to minimize the 
loss of human life and the downstream transportation systems during a flood event 


Based on my review of the 1931 US War Department Tar-Pamlico flood basin study (I 
provided you this information nearly 3 years ago), two project locations were considered 
worthy of further study for flood control and hydroelectric generation. It revealed that if the 
primary water retention lakes studied (Tar and Fishing creek) were constructed, they could 
reduce major flooding downstream by at least six feet at Tarboro in Nash County during a major 
rain event and combined they could generate in excess of 31,000 megawatts of power annually 
(enough to power 16,000+ homes). With today's highly efficient generators, even more power 
could be produced.  There are many other potential benefits associated with flood retention 
reservoirs (lakes) as well. Just some of the possible benefits would include the following: 


• Reduced downstream flooding:  By retarding upstream water flow during heavy storms, 
flow to low-lying areas could be reduced by 6' at Tarboro.  After storm threats pass, 
excess water can be released at slower rates to lower/maintain water elevations 
downstream, thus saving lives, property and transportation systems. 


• Reduced potential for loss of life and structures due to flooding: With water flow 
control, more advance warnings can be issued and water retained upstream.  Fewer 
roads, buildings and homes will be flooded and lives saved.  Thus, less damage to 
property and improved human safety. 


• Production of "clean" electricity (less fossil fuel):  The water retention lakes could 
produce clean electricity to homes/businesses and will assist in the nation’s efforts of 
zero carbon emissions. Thus, it could help reduce our need for fossil fuels in the future, 
which is a benefit to both the human and the natural environment. 


• Enhanced recreational opportunities: With the construction of retarding/retention 
lakes, recreational activities such as boating, hiking, camping, fishing, bird watching and 
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many other water activities may be enjoyed.  Nature trails, picnic areas, marinas and 
camp sites could be established to support those activities.  


• Improved quality of life: The water retention lakes would support privately-owned 
businesses such as convenience centers, food facilities, tackle and bait shops, boating 
supplies, outdoor sports shops and water-related supplies in the area. These potential 
jobs would promote growth to a poor and economically-distressed area. 


• Provide a potable water source:  Potable water is/has become a major component of 
safe drinking water and will allow improved quality of life for those in the region.  It can 
also spear quality growth in an area that is struggling to survive. 


• Financially feasible:  Construction of water retention lakes can be economical when 
land prices are low, population is low and it can provide other services (electricity, 
potable water, recreation and flood control, etc.). While the B/C ratio will not justify the 
high cost of building the reservoirs, the long term benefits to the human environment 
(as well as the natural environment) can be achieved and are worth the cost. 


The citizens (tax payers) of the Tar-Pamlico flood basin deserve better than this "slap in 
the face" draft study recommended alternative. It is time to look at real flood control measures 
that can benefit all and stop putting "lipstick on a pig" to improve the short term appearance. 


I look forward to your response and further updates to this critical flood control study. 


Sincerely, 


Gary C. Faulkner 


CC: 
US Army Corps of Engineers, Col. Brad A Morgan, Wilmington NC 
US Congressman, Ted Bud and Thom Tillis 
NC Governor , Roy Cooper 
NC Representative, Matthew Winslow 
NC Senator, Lisa Barnes 
Franklin County Manager, Kim Denton 
Nash County Manager, Stacie Shatzer 
Edgecombe County Manager, Eric Evans 
Pitt County Manager, Janis Gallagher 
Beaufort County Manager, Brian Alligood 
Halifax County Manager, Dia Denton 
Warren County Manager, Vincent Jones 
Vance County Manager, C. Renee Perry 
Granville County Manager, Drew Cummings 
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Environmental Quality 


North Carolina Department of Environmental Quality I Division of Water Resources 


512 North Salisbury Street I 1611 Mail Service Center I Raleigh, North Carolina 27699-1611 


919.707.9000 


June 25, 2020 


Kristi S. Dobra, PG 
Environmental Resource Specialist 
Planning & Environmental Branch 
Pittsburgh District, Corps of Engineers 


RE: USACE Tar-Pamlico Basin Flood Risk Management Study Scoping Letter 


Dear Ms. Dobra, 


The North Carolina Division of Water Resources (DWR) Planning Section submits the following 
comments in response to the USACE Tar-Pamlico Basin Flood Risk Management Study Scoping Letter. 
DWR appreciates the opportunity to participate in this important effort. 


Both the Neuse and the Tar-Pamlico River Basins are designated Nutrient Sensitive Waters and have 
long-standing nutrient management strategies in place (https://deq.nc.gov/about/divisions/water-
resources/planning/nonpoint-source-management). These strategies require reductions in nutrient 
loads from both point and non-point sources. Any measures taken here to reduce flood risk should also 
consider the impacts of water quality through the reduction of stormwater inputs and restoring natural 
floodplains. The filling of wetlands and adding impervious surfaces within the study area should be 
avoided to the greatest extent practicable. 


Of particular concern to DWR is the creation of new impoundments/retaining water structures as these 
do create significant and costly water quality problems through the accumulation of nutrients and 
resulting excessive algal production. There has been an increasing effort to provide mitigation credit for 
the removal of existing dams to improve the connectivity of habitats for fish and mussels throughout 
this basin. 


In general, the DWR Planning Section would also recommend that the following conclusions and 
recommendations from the NC Emergency Management and NC Department of Transportation 2018 Tar 
River Basin Flood Analysis and Mitigation Strategies Study report be considered and addressed in the 
proposed study. The following are the conclusions based on this planning level study: 


Page ix: 


 The strategy of Elevation, Acquisition, and Relocation was the most effective strategy 
evaluated for flood damage mitigation based on the following criteria: 


o Timeframe to implement 
o Scalability of funding allocation 
o Ability to target most vulnerable structures and communities 
o Best Benefit/Cost ratio of the options considered 



https://deq.nc.gov/about/divisions/water-resources/planning/nonpoint-source-management

https://deq.nc.gov/about/divisions/water-resources/planning/nonpoint-source-management

https://files.nc.gov/rebuildnc/documents/files/tar_mitigation_report.pdf

https://files.nc.gov/rebuildnc/documents/files/tar_mitigation_report.pdf
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From: Jennifer Tavantzis 
To: Dobra, Kristi S CIV USARMY CELRP (USA) 
Cc: Jim Wrenn; "barry.baker@granvillecounty.org" (barry.baker@granvillecounty.org); Michael Felts 
Subject: [Non-DoD Source] Input on Tar-Pamlico Basin Flood Risk Management Study Comment 
Date: Friday, July 3, 2020 10:17:45 AM 
Attachments: image001.png 


image003.png 


Good morning. The comment below is provided on behalf of Granville County, NC in response to the Tar-Pamlico Basin Flood Risk Management Study scoping letter dated 4 June 2020. 


Parts of central Granville County (“County”) are positioned near the headwaters of the Tar River Basin, and are included in the study area of the Tar-Pamlico Basin Flood Risk Management Study, authorized under the 
House Committee on Transportation and Infrastructure Resolution adopted April 11, 2000, and the House Committee on Transportation and Infrastructure Resolution adopted May 21, 2003, and sponsored by the North 
Carolina Department of Environmental Quality (NC DEQ). 


The County is concerned about the economic impacts of additional regulation within the basin, especially regulation that might compel the County to implement more stringent development requirements. This 
phenomenon has been observed in southern parts of the County, which are situated in the Neuse River Basin and are subject to the Falls Lake Nutrient Management Strategy, regulations that have prompted significant 
changes to development requirements throughout the region, sometimes in areas that are largely rural, and are considered a financial hardship to the affected jurisdictions and their citizens. 


Through this comment, the County offers its perspective that any future flood risk management solutions studied should have an extremely limited environmental impact. The County understands that environmental 
impact assessments are part of the evaluation for any strategy. These assessments should consider long-term environmental, financial, and development-related implications of the strategies upstream and downstream of 
the specific study location. The County strongly objects to the possibility of future unfunded mandates to change development standards or install additional stormwater control measures as a results of this Study. 


Thank you. 


_ 


Jennifer (Fitts) Tavantzis Manager 


P 919 475 5257 / E jtavantzis@raftelis.com 


raftelis.com 


Raftelis is a Registered Municipal Advisor within the meaning as defined in Section 15B (e) of the Securities Exchange Act of 1934 and the rules and regulations promulgated thereunder (Municipal Advisor Rule). However, except in circumstances where Raftelis expressly agrees 
otherwise in writing, Raftelis is not acting as a Municipal Advisor, and the opinions or views contained herein are not intended to be, and do not constitute “advice” within the meaning of the Municipal Advisor Rule. This message may contain information that is confidential or privileged. 
If you are not the intended recipient, please advise the sender and immediately delete this message. 


Disclaimer 


The information contained in this communication from the sender is confidential. It is intended solely for use by the recipient and others authorized to receive it. If you are not the recipient, you are hereby notified that any disclosure, copying, 
distribution or taking action in relation of the contents of this information is strictly prohibited and may be unlawful. 


This email has been scanned for viruses and malware, and may have been automatically archived by Mimecast Ltd, an innovator in Software as a Service (SaaS) for business. Providing a safer and more useful place for your human generated 
data. Specializing in; Security, archiving and compliance. To find out more Click Here. 
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From: Ratcliffe, Judith 
To: Dobra, Kristi S CIV USARMY CELRP (USA) 
Cc: Butler, Rodney A 
Subject: [Non-DoD Source] Tar-Pamlico Basin Flood Risk Management Study- NEPA Scoping - NC Natural Heritage 


Program Data 
Date: Thursday, June 25, 2020 1:23:35 PM 
Attachments: project_report_usace_tar_pamlico_basin_flo_25478_25478 (1).pdf 
Importance: High 


Good Afternoon Ms. Dobra, 
The NC Natural Heritage Program appreciates the opportunity to provide natural heritage resource information for 
the scoping of the US Army Corp of Engineers Tar-Pamlico Basin Flood Risk Management Study.  Attached please 
find a report generated for the study area from our North Carolina Natural Heritage Data Explorer.  Numerous 
aquatic and terrestrial species and natural communities as well as conservation lands are documented within the 
study area.  Our program can provide GIS data for use in the feasibility study to ensure that the potential for impacts 
to these resources can be appropriately addressed.  Please contact me for further information on how to best provide 
this detailed information to you. 
Sincerely, 
Judith Ratcliffe 


JUDITH RATCLIFFE 
Zoologist, NC Natural Heritage Program 


121 W Jones St MSC 1651 Raleigh, NC 27699 
919 707 8628 office 


Email correspondence to and from this address is subject to the North Carolina Public Records Law and may be 
disclosed to third parties. 


Facebook  Twitter Instagram  YouTube 


#StayStrongNC 
Learn more @ nc.gov/covid19 
And don't forget your Ws! Wear. Wait. Wash. 
WEAR a face covering. 
WAIT 6 feet apart from other people. 
WASH your hands often. 


-----Original Message-----
From: Dobra, Kristi S CIV USARMY CELRP (USA) <Kristi.S.Dobra@usace.army.mil> 
Sent: Thursday, June 4, 2020 6:30 PM 
To: Dobra, Kristi S CIV USARMY CELRP (USA) <Kristi.S.Dobra@usace.army.mil> 
Subject: [External] Tar-Pamlico Basin Flood Risk Management Study- NEPA Scoping Outreach 


CAUTION: External email. Do not click links or open attachments unless you verify. Send all suspicious email as 
an attachment to report.spam@nc.gov<mailto:report.spam@nc.gov> 


Hello, 


Attached you will find a letter from the Planning and Environmental Branch of the US Army Corps of Engineers' 



mailto:judith.ratcliffe@ncdcr.gov

mailto:Kristi.S.Dobra@usace.army.mil

mailto:Rodney.Butler@ncdcr.gov

mailto:report.spam@nc.gov






NCNHDE-12366



June 25, 2020



Marc A. Glowczewski, PE, PMP



Department of the Army, Pittsburgh District, Corp of Engineers



1000 Liberty Avenue



Pittsburgh, PA 15222-4186



RE: USACE - Tar-Pamlico Basin Flood Risk Management Study



Dear Marc A. Glowczewski, PE, PMP:



The North Carolina Natural Heritage Program (NCNHP) appreciates the opportunity to provide



information about natural heritage resources for the project referenced above.



A query of the NCNHP database indicates that there are records for rare species, important natural



communities, natural areas, and/or conservation/managed areas within the proposed project



boundary. These results are presented in the attached ‘Documented Occurrences’ tables and map.



The attached ‘Potential Occurrences’ table summarizes rare species and natural communities that



have been documented within a one-mile radius of the property boundary.  The proximity of these



records suggests that these natural heritage elements may potentially be present in the project area



if suitable habitat exists. Tables of natural areas and conservation/managed areas within a one-mile



radius of the project area, if any, are also included in this report.



If a Federally-listed species is documented within the project area or indicated within a one-mile



radius of the project area, the NCNHP recommends contacting the US Fish and Wildlife Service



(USFWS) for guidance. Contact information for USFWS offices in North Carolina is found here: 



https://www.fws.gov/offices/Directory/ListOffices.cfm?statecode=37.



Please note that natural heritage element data are maintained for the purposes of conservation



planning, project review, and scientific research, and are not intended for use as the primary criteria



for regulatory decisions. Information provided by the NCNHP database may not be published



without prior written notification to the NCNHP, and the NCNHP must be credited as an information



source in these publications. Maps of NCNHP data may not be redistributed without permission.



Also please note that the NC Natural Heritage Program may follow this letter with additional



correspondence if a Dedicated Nature Preserve, Registered Heritage Area, Clean Water



Management Trust Fund easement, or an occurrence of a Federally-listed species is documented



near the project area.



If you have questions regarding the information provided in this letter or need additional assistance,



please contact Rodney A. Butler at rodney.butler@ncdcr.gov or 919-707-8603.



Sincerely,



NC Natural Heritage Program





https://www.fws.gov/offices/Directory/ListOffices.cfm?statecode=37
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  Natural Heritage Element Occurrences, Natural Areas, and Managed Areas Intersecting the Project Area



USACE - Tar-Pamlico Basin Flood Risk Management Study



June 25, 2020



NCNHDE-12366



Element Occurrences Documented Within Project Area



Taxonomic



Group



EO ID Scientific Name Common Name Last



Observation



Date



Element



Occurrence



Rank



Accuracy Federal



Status



State



Status



Global



Rank



State



Rank



Amphibian 39378 Ambystoma mabeei Mabee's Salamander 2018-11-20 E 3-Medium --- Threatened G4 S2



Amphibian 37818 Ambystoma



talpoideum



Mole Salamander 2017-06-22 E 2-High --- Special



Concern



G5 S2S3



Amphibian 35274 Ambystoma



talpoideum



Mole Salamander 2016-03-04 D? 2-High --- Special



Concern



G5 S2S3



Amphibian 35946 Anaxyrus quercicus Oak Toad 2011-05-18 BC 3-Medium --- Significantly



Rare



G5 S2



Amphibian 37231 Anaxyrus quercicus Oak Toad 1998-05-08 H? 3-Medium --- Significantly



Rare



G5 S2



Amphibian 38460 Eurycea quadridigitata Dwarf Salamander 1991-12-03 H? 3-Medium --- Special



Concern



G5 S1



Amphibian 38474 Eurycea quadridigitata Dwarf Salamander 1980-04-16 H 3-Medium --- Special



Concern



G5 S1



Amphibian 38461 Eurycea quadridigitata Dwarf Salamander 1992-03-10 H? 3-Medium --- Special



Concern



G5 S1



Amphibian 38459 Eurycea quadridigitata Dwarf Salamander 1991-10-02 H? 3-Medium --- Special



Concern



G5 S1



Amphibian 38475 Eurycea quadridigitata Dwarf Salamander 1991-11-21 H? 3-Medium --- Special



Concern



G5 S1



Amphibian 11444 Hemidactylium



scutatum



Four-toed Salamander 1992-04-03 H? 3-Medium --- Special



Concern



G5 S3



Amphibian 39644 Hemidactylium



scutatum



Four-toed Salamander 2015-06-27 E 3-Medium --- Special



Concern



G5 S3



Amphibian 39645 Hemidactylium



scutatum



Four-toed Salamander 2005-03-21 E 2-High --- Special



Concern



G5 S3



Amphibian 28554 Hemidactylium



scutatum



Four-toed Salamander 2010-04-03 E 3-Medium --- Special



Concern



G5 S3



Amphibian 39640 Hemidactylium



scutatum



Four-toed Salamander 2017-03-07 E 2-High --- Special



Concern



G5 S3



Amphibian 39651 Hemidactylium



scutatum



Four-toed Salamander 1991-11-21 E 3-Medium --- Special



Concern



G5 S3



Page 2 of 200











Element Occurrences Documented Within Project Area



Taxonomic



Group



EO ID Scientific Name Common Name Last



Observation



Date



Element



Occurrence



Rank



Accuracy Federal



Status



State



Status



Global



Rank



State



Rank



Amphibian 12606 Necturus lewisi Neuse River Waterdog 2016-11-09 AB 3-Medium Proposed



Threatened



Special



Concern



G2 S2



Amphibian 3331 Necturus lewisi Neuse River Waterdog 2016-08-02 B 3-Medium Proposed



Threatened



Special



Concern



G2 S2



Amphibian 9293 Necturus lewisi Neuse River Waterdog 2016-01-16 AB 3-Medium Proposed



Threatened



Special



Concern



G2 S2



Amphibian 3793 Necturus lewisi Neuse River Waterdog 2018-02-27 B 3-Medium Proposed



Threatened



Special



Concern



G2 S2



Amphibian 11010 Necturus lewisi Neuse River Waterdog 1981-05-06 H 3-Medium Proposed



Threatened



Special



Concern



G2 S2



Amphibian 4383 Necturus lewisi Neuse River Waterdog 2016-02-01 B 3-Medium Proposed



Threatened



Special



Concern



G2 S2



Amphibian 8794 Necturus lewisi Neuse River Waterdog 2014-02-19 B 3-Medium Proposed



Threatened



Special



Concern



G2 S2



Amphibian 3703 Necturus lewisi Neuse River Waterdog 2014-01-12 B 3-Medium Proposed



Threatened



Special



Concern



G2 S2



Amphibian 3146 Necturus lewisi Neuse River Waterdog 2015-08-18 E 3-Medium Proposed



Threatened



Special



Concern



G2 S2



Amphibian 9021 Necturus lewisi Neuse River Waterdog 1935-03-11 H 3-Medium Proposed



Threatened



Special



Concern



G2 S2



Amphibian 19995 Necturus lewisi Neuse River Waterdog 2017-03-30 E 3-Medium Proposed



Threatened



Special



Concern



G2 S2



Amphibian 13452 Necturus lewisi Neuse River Waterdog 1992-04-09 H? 3-Medium Proposed



Threatened



Special



Concern



G2 S2



Amphibian 12486 Necturus lewisi Neuse River Waterdog 2014-01-08 B 3-Medium Proposed



Threatened



Special



Concern



G2 S2



Amphibian 16446 Necturus lewisi Neuse River Waterdog 1980-04-08 H 3-Medium Proposed



Threatened



Special



Concern



G2 S2



Amphibian 31426 Necturus lewisi Neuse River Waterdog 2005-05-04 C 3-Medium Proposed



Threatened



Special



Concern



G2 S2



Amphibian 1993 Necturus lewisi Neuse River Waterdog 1980-01-17 H 3-Medium Proposed



Threatened



Special



Concern



G2 S2



Amphibian 35651 Pseudacris nigrita Southern Chorus Frog 1966-03-05 H 3-Medium --- Significantly



Rare



G5 S2



Amphibian 39570 Pseudacris nigrita Southern Chorus Frog 2019-04-21 E 2-High --- Significantly



Rare



G5 S2
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Global
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Amphibian 35650 Pseudacris nigrita Southern Chorus Frog 1954-04-22 H 3-Medium --- Significantly



Rare



G5 S2



Animal



Assemblage



16376 Waterbird Colony --- 1997 H? 3-Medium --- --- GNR S3



Animal



Assemblage



2773 Waterbird Colony --- 1996-05 H? 3-Medium --- --- GNR S3



Animal



Assemblage



23248 Waterbird Colony --- 2006-05-25 C 3-Medium --- --- GNR S3



Animal



Assemblage



23858 Waterbird Colony --- 2004 BC 3-Medium --- --- GNR S3



Animal



Assemblage



23902 Waterbird Colony --- 2004 C 3-Medium --- --- GNR S3



Animal



Assemblage



21467 Waterbird Colony --- 2005-05-10 D? 3-Medium --- --- GNR S3



Animal



Assemblage



8452 Waterbird Colony --- 2003-03 D 3-Medium --- --- GNR S3



Animal



Assemblage



35890 Waterbird Colony --- 2012-03-26 C 2-High --- --- GNR S3



Bird 18262 Ammodramus



henslowii



Henslow's Sparrow 2017 B 3-Medium --- Endangered G4 S1B,S1



N



Bird 6249 Ammodramus



henslowii



Henslow's Sparrow 2015 BC 3-Medium --- Endangered G4 S1B,S1



N



Bird 11961 Ammodramus



henslowii



Henslow's Sparrow 1987 H 3-Medium --- Endangered G4 S1B,S1



N



Bird 3974 Ammodramus



henslowii



Henslow's Sparrow 1993-06-27 H? 3-Medium --- Endangered G4 S1B,S1



N



Bird 4037 Ammodramus



henslowii



Henslow's Sparrow 1984-06-09 H 3-Medium --- Endangered G4 S1B,S1



N



Bird 17035 Haliaeetus



leucocephalus



Bald Eagle 2015-04-22 E 2-High Bald/Golden



Eagle



Protection



Act



Threatened G5 S3B,S3



N



Bird 25641 Haliaeetus



leucocephalus



Bald Eagle 2015-04-22 E 2-High Bald/Golden



Eagle



Protection



Act



Threatened G5 S3B,S3



N
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Element Occurrences Documented Within Project Area



Taxonomic
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EO ID Scientific Name Common Name Last



Observation



Date



Element



Occurrence



Rank



Accuracy Federal



Status



State



Status



Global



Rank



State



Rank



Bird 26871 Haliaeetus



leucocephalus



Bald Eagle 2015-02-27 E 2-High Bald/Golden



Eagle



Protection



Act



Threatened G5 S3B,S3



N



Bird 13747 Haliaeetus



leucocephalus



Bald Eagle 2016-03-11 E 2-High Bald/Golden



Eagle



Protection



Act



Threatened G5 S3B,S3



N



Bird 39696 Haliaeetus



leucocephalus



Bald Eagle 2007 F 2-High Bald/Golden



Eagle



Protection



Act



Threatened G5 S3B,S3



N



Bird 27967 Haliaeetus



leucocephalus



Bald Eagle 2015-02-24 E 2-High Bald/Golden



Eagle



Protection



Act



Threatened G5 S3B,S3



N



Bird 2625 Haliaeetus



leucocephalus



Bald Eagle 2009 F 2-High Bald/Golden



Eagle



Protection



Act



Threatened G5 S3B,S3



N



Bird 25640 Haliaeetus



leucocephalus



Bald Eagle 2007 F 2-High Bald/Golden



Eagle



Protection



Act



Threatened G5 S3B,S3



N



Bird 24201 Haliaeetus



leucocephalus



Bald Eagle 2009 E 2-High Bald/Golden



Eagle



Protection



Act



Threatened G5 S3B,S3



N



Bird 22257 Haliaeetus



leucocephalus



Bald Eagle 2011 F 2-High Bald/Golden



Eagle



Protection



Act



Threatened G5 S3B,S3



N



Bird 26870 Haliaeetus



leucocephalus



Bald Eagle 2008-Pre F 2-High Bald/Golden



Eagle



Protection



Act



Threatened G5 S3B,S3



N
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Status



Global
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Rank



Bird 9202 Haliaeetus



leucocephalus



Bald Eagle 2009 F 2-High Bald/Golden



Eagle



Protection



Act



Threatened G5 S3B,S3



N



Bird 22255 Haliaeetus



leucocephalus



Bald Eagle 2015-02-27 E 2-High Bald/Golden



Eagle



Protection



Act



Threatened G5 S3B,S3



N



Bird 38062 Haliaeetus



leucocephalus



Bald Eagle 2015-03-11 E 2-High Bald/Golden



Eagle



Protection



Act



Threatened G5 S3B,S3



N



Bird 39700 Haliaeetus



leucocephalus



Bald Eagle 2017 E 2-High Bald/Golden



Eagle



Protection



Act



Threatened G5 S3B,S3



N



Bird 39691 Haliaeetus



leucocephalus



Bald Eagle 1997 H? 2-High Bald/Golden



Eagle



Protection



Act



Threatened G5 S3B,S3



N



Bird 19199 Peucaea aestivalis Bachman's Sparrow 1983-05-31 H 3-Medium --- Special



Concern



G3 S3B,S2



N



Bird 9727 Picoides borealis Red-cockaded



Woodpecker



1979-01 H 3-Medium Endangered Endangered G3 S2



Bird 9159 Picoides borealis Red-cockaded



Woodpecker



1979-02 H 3-Medium Endangered Endangered G3 S2



Butterfly 28589 Amblyscirtes reversa Reversed Roadside-



Skipper



2010-06-29 D 3-Medium --- Significantly



Rare



G3G4 S3



Butterfly 20047 Amblyscirtes reversa Reversed Roadside-



Skipper



2003-04-27 D? 3-Medium --- Significantly



Rare



G3G4 S3



Butterfly 1457 Amblyscirtes reversa Reversed Roadside-



Skipper



1995-08-12 H? 3-Medium --- Significantly



Rare



G3G4 S3



Butterfly 20123 Callophrys irus Frosted Elfin 2003-04-27 B? 3-Medium --- Significantly



Rare



G2G3 S2



Butterfly 10952 Erynnis martialis Mottled Duskywing 2003-04-27 B? 3-Medium --- Significantly



Rare



G3 S2
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Butterfly 19737 Erynnis martialis Mottled Duskywing 1993-05-29 H? 3-Medium --- Significantly



Rare



G3 S2



Butterfly 34486 Neonympha helicta Helicta Satyr 1995-08-12 H? 3-Medium --- Significantly



Rare



G3G4 S1?



Crustacean 31019 Cambarus davidi Carolina Ladle Crayfish 2012-03-02 E 3-Medium --- Significantly



Rare



G3 S3



Crustacean 33062 Cambarus davidi Carolina Ladle Crayfish 1980-03-11 H 3-Medium --- Significantly



Rare



G3 S3



Crustacean 33063 Cambarus davidi Carolina Ladle Crayfish 2012-03-01 E 3-Medium --- Significantly



Rare



G3 S3



Crustacean 3493 Orconectes



carolinensis



North Carolina Spiny



Crayfish



1980-03-24 H 3-Medium --- Special



Concern



G3 S3



Crustacean 29726 Orconectes



carolinensis



North Carolina Spiny



Crayfish



2017-07-13 E 3-Medium --- Special



Concern



G3 S3



Crustacean 4072 Orconectes



carolinensis



North Carolina Spiny



Crayfish



2016-03-11 E 3-Medium --- Special



Concern



G3 S3



Crustacean 59 Orconectes



carolinensis



North Carolina Spiny



Crayfish



2016-06-16 E 3-Medium --- Special



Concern



G3 S3



Crustacean 15612 Orconectes



carolinensis



North Carolina Spiny



Crayfish



2018-07-09 E 3-Medium --- Special



Concern



G3 S3



Crustacean 5142 Orconectes



carolinensis



North Carolina Spiny



Crayfish



2016-05-27 E 3-Medium --- Special



Concern



G3 S3



Crustacean 10217 Orconectes



carolinensis



North Carolina Spiny



Crayfish



2017-08-01 E 3-Medium --- Special



Concern



G3 S3



Crustacean 38136 Orconectes



carolinensis



North Carolina Spiny



Crayfish



2017-09-05 E 3-Medium --- Special



Concern



G3 S3



Crustacean 6372 Orconectes



carolinensis



North Carolina Spiny



Crayfish



2018-09-24 E 3-Medium --- Special



Concern



G3 S3



Crustacean 31192 Orconectes



carolinensis



North Carolina Spiny



Crayfish



2009-12-02 E 3-Medium --- Special



Concern



G3 S3



Crustacean 29729 Orconectes



carolinensis



North Carolina Spiny



Crayfish



2018-09-25 E 3-Medium --- Special



Concern



G3 S3



Crustacean 6713 Orconectes



carolinensis



North Carolina Spiny



Crayfish



2016-02-15 E 3-Medium --- Special



Concern



G3 S3



Crustacean 29727 Orconectes



carolinensis



North Carolina Spiny



Crayfish



1986-05-12 H 3-Medium --- Special



Concern



G3 S3



Page 7 of 200











Element Occurrences Documented Within Project Area



Taxonomic



Group



EO ID Scientific Name Common Name Last



Observation



Date



Element



Occurrence



Rank



Accuracy Federal



Status



State



Status



Global



Rank



State



Rank



Crustacean 17004 Orconectes



carolinensis



North Carolina Spiny



Crayfish



1994-06-04 H? 3-Medium --- Special



Concern



G3 S3



Crustacean 36739 Orconectes



carolinensis



North Carolina Spiny



Crayfish



2012-01-31 E 3-Medium --- Special



Concern



G3 S3



Crustacean 34793 Orconectes



carolinensis



North Carolina Spiny



Crayfish



2014-02-07 E 3-Medium --- Special



Concern



G3 S3



Crustacean 9970 Orconectes



carolinensis



North Carolina Spiny



Crayfish



1980-01-25 H 3-Medium --- Special



Concern



G3 S3



Crustacean 29732 Orconectes



carolinensis



North Carolina Spiny



Crayfish



2015-09-18 E 3-Medium --- Special



Concern



G3 S3



Crustacean 34794 Orconectes



carolinensis



North Carolina Spiny



Crayfish



2014-02-07 E 3-Medium --- Special



Concern



G3 S3



Crustacean 3459 Orconectes



carolinensis



North Carolina Spiny



Crayfish



1980-03-14 H 3-Medium --- Special



Concern



G3 S3



Crustacean 29730 Orconectes



carolinensis



North Carolina Spiny



Crayfish



2005-08-30 E 3-Medium --- Special



Concern



G3 S3



Crustacean 29728 Orconectes



carolinensis



North Carolina Spiny



Crayfish



1991-08-07 H? 3-Medium --- Special



Concern



G3 S3



Dragonfly or



Damselfly



33206 Gomphurus



ventricosus



Skillet Clubtail 1994-05-24 H? 3-Medium --- Significantly



Rare



G3 S1S2



Dragonfly or



Damselfly



32102 Gomphurus



ventricosus



Skillet Clubtail 2013-05-15 E 3-Medium --- Significantly



Rare



G3 S1S2



Dragonfly or



Damselfly



31277 Macromia margarita Mountain River Cruiser 1980-08-06 H 3-Medium --- Significantly



Rare



G3 S2?



Dragonfly or



Damselfly



33332 Somatochlora



georgiana



Coppery Emerald 1975-07-30 H 3-Medium --- Significantly



Rare



G3G4 S2?



Freshwater



Bivalve



21012 Alasmidonta



heterodon



Dwarf Wedgemussel 2018-08-09 A 3-Medium Endangered Endangered G1G2 S1



Freshwater



Bivalve



21044 Alasmidonta



heterodon



Dwarf Wedgemussel 2000-04-07 H? 3-Medium Endangered Endangered G1G2 S1



Freshwater



Bivalve



20988 Alasmidonta



heterodon



Dwarf Wedgemussel 2018-11-01 A 3-Medium Endangered Endangered G1G2 S1



Freshwater



Bivalve



21036 Alasmidonta



heterodon



Dwarf Wedgemussel 2005-08-04 BC 3-Medium Endangered Endangered G1G2 S1



Freshwater



Bivalve



15923 Alasmidonta



heterodon



Dwarf Wedgemussel 2011-06-22 A 3-Medium Endangered Endangered G1G2 S1
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Freshwater



Bivalve



31209 Alasmidonta



heterodon



Dwarf Wedgemussel 2013-07-30 E 3-Medium Endangered Endangered G1G2 S1



Freshwater



Bivalve



20982 Alasmidonta



heterodon



Dwarf Wedgemussel 2004-07-01 AC 3-Medium Endangered Endangered G1G2 S1



Freshwater



Bivalve



20981 Alasmidonta



heterodon



Dwarf Wedgemussel 1992-07-14 H? 3-Medium Endangered Endangered G1G2 S1



Freshwater



Bivalve



21034 Alasmidonta



heterodon



Dwarf Wedgemussel 1997-09-03 H? 3-Medium Endangered Endangered G1G2 S1



Freshwater



Bivalve



21043 Alasmidonta



heterodon



Dwarf Wedgemussel 1993-07-07 H? 3-Medium Endangered Endangered G1G2 S1



Freshwater



Bivalve



20089 Alasmidonta



heterodon



Dwarf Wedgemussel 2019-01-28 A 3-Medium Endangered Endangered G1G2 S1



Freshwater



Bivalve



18803 Alasmidonta



heterodon



Dwarf Wedgemussel 1999-06-29 H? 3-Medium Endangered Endangered G1G2 S1



Freshwater



Bivalve



29850 Alasmidonta



heterodon



Dwarf Wedgemussel 2013-07-17 E 3-Medium Endangered Endangered G1G2 S1



Freshwater



Bivalve



38584 Alasmidonta



heterodon



Dwarf Wedgemussel 1936-pre H 3-Medium Endangered Endangered G1G2 S1



Freshwater



Bivalve



37719 Alasmidonta



heterodon



Dwarf Wedgemussel 2017-10-25 E 3-Medium Endangered Endangered G1G2 S1



Freshwater



Bivalve



21042 Alasmidonta



heterodon



Dwarf Wedgemussel 1995-03-27 H? 3-Medium Endangered Endangered G1G2 S1



Freshwater



Bivalve



1206 Alasmidonta undulata Triangle Floater 2017-07-12 E 3-Medium --- Threatened G4 S3



Freshwater



Bivalve



942 Alasmidonta undulata Triangle Floater 2011-06-20 E 3-Medium --- Threatened G4 S3



Freshwater



Bivalve



14968 Alasmidonta undulata Triangle Floater 2017-08-31 E 3-Medium --- Threatened G4 S3



Freshwater



Bivalve



15393 Alasmidonta undulata Triangle Floater 2004-10-09 B 3-Medium --- Threatened G4 S3



Freshwater



Bivalve



15342 Alasmidonta undulata Triangle Floater 2018-06-19 A 3-Medium --- Threatened G4 S3



Freshwater



Bivalve



3114 Alasmidonta undulata Triangle Floater 1993-08-10 H? 3-Medium --- Threatened G4 S3



Freshwater



Bivalve



6795 Alasmidonta undulata Triangle Floater 2017-08-30 C 3-Medium --- Threatened G4 S3
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Freshwater



Bivalve



25731 Alasmidonta undulata Triangle Floater 2006-08-29 E 3-Medium --- Threatened G4 S3



Freshwater



Bivalve



29515 Alasmidonta undulata Triangle Floater 2010-07-28 E 3-Medium --- Threatened G4 S3



Freshwater



Bivalve



25717 Alasmidonta undulata Triangle Floater 2003-09-04 E 3-Medium --- Threatened G4 S3



Freshwater



Bivalve



7638 Alasmidonta undulata Triangle Floater 1993-10-05 H? 3-Medium --- Threatened G4 S3



Freshwater



Bivalve



25590 Alasmidonta undulata Triangle Floater 1993-01-21 H? 3-Medium --- Threatened G4 S3



Freshwater



Bivalve



13111 Alasmidonta undulata Triangle Floater 1993-07-14 H? 3-Medium --- Threatened G4 S3



Freshwater



Bivalve



25704 Alasmidonta undulata Triangle Floater 1997-08-07 H? 3-Medium --- Threatened G4 S3



Freshwater



Bivalve



3219 Alasmidonta undulata Triangle Floater 1993-04-21 H? 3-Medium --- Threatened G4 S3



Freshwater



Bivalve



36530 Elliptio fisheriana Northern Lance 2018-04-03 E 3-Medium --- Significantly



Rare



G4 S3



Freshwater



Bivalve



10310 Elliptio fisheriana Northern Lance 2019-01-28 E 3-Medium --- Significantly



Rare



G4 S3



Freshwater



Bivalve



33224 Elliptio fisheriana Northern Lance 2016-09-19 E 3-Medium --- Significantly



Rare



G4 S3



Freshwater



Bivalve



37315 Elliptio fisheriana Northern Lance 2016-11-10 E 3-Medium --- Significantly



Rare



G4 S3



Freshwater



Bivalve



36526 Elliptio fisheriana Northern Lance 2018-10-24 E 3-Medium --- Significantly



Rare



G4 S3



Freshwater



Bivalve



37318 Elliptio fisheriana Northern Lance 2018-07-27 E 3-Medium --- Significantly



Rare



G4 S3



Freshwater



Bivalve



37328 Elliptio fisheriana Northern Lance 2016-11-09 E 3-Medium --- Significantly



Rare



G4 S3



Freshwater



Bivalve



29522 Elliptio fisheriana Northern Lance 2010-04-20 E 3-Medium --- Significantly



Rare



G4 S3



Freshwater



Bivalve



35585 Elliptio fisheriana Northern Lance 2012-08-09 E 3-Medium --- Significantly



Rare



G4 S3



Freshwater



Bivalve



37327 Elliptio fisheriana Northern Lance 2016-10-26 E 3-Medium --- Significantly



Rare



G4 S3
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Freshwater



Bivalve



36751 Elliptio fisheriana Northern Lance 2015-08-14 E 3-Medium --- Significantly



Rare



G4 S3



Freshwater



Bivalve



37330 Elliptio fisheriana Northern Lance 2017-02-08 E 3-Medium --- Significantly



Rare



G4 S3



Freshwater



Bivalve



37329 Elliptio fisheriana Northern Lance 2016-11-15 E 3-Medium --- Significantly



Rare



G4 S3



Freshwater



Bivalve



37326 Elliptio fisheriana Northern Lance 2016-10-25 E 3-Medium --- Significantly



Rare



G4 S3



Freshwater



Bivalve



36750 Elliptio fisheriana Northern Lance 2015-08-14 E 3-Medium --- Significantly



Rare



G4 S3



Freshwater



Bivalve



21931 Elliptio lanceolata Yellow Lance 2017-09-05 BC 3-Medium Threatened Endangered G2 S2



Freshwater



Bivalve



5754 Elliptio lanceolata Yellow Lance 2016-09-19 E 3-Medium Threatened Endangered G2 S2



Freshwater



Bivalve



21948 Elliptio lanceolata Yellow Lance 2016-09-12 A 3-Medium Threatened Endangered G2 S2



Freshwater



Bivalve



22025 Elliptio lanceolata Yellow Lance 2017-08-23 A 3-Medium Threatened Endangered G2 S2



Freshwater



Bivalve



13745 Elliptio lanceolata Yellow Lance 1987-07-09 H 3-Medium Threatened Endangered G2 S2



Freshwater



Bivalve



24418 Elliptio lanceolata Yellow Lance 1970 H 3-Medium Threatened Endangered G2 S2



Freshwater



Bivalve



21949 Elliptio lanceolata Yellow Lance 2010-04-20 B 3-Medium Threatened Endangered G2 S2



Freshwater



Bivalve



21946 Elliptio lanceolata Yellow Lance 1977-08-29 H 3-Medium Threatened Endangered G2 S2



Freshwater



Bivalve



21947 Elliptio lanceolata Yellow Lance 1991-05-06 H? 3-Medium Threatened Endangered G2 S2



Freshwater



Bivalve



34945 Elliptio lanceolata Yellow Lance 2004-11-19 E 3-Medium Threatened Endangered G2 S2



Freshwater



Bivalve



22004 Elliptio lanceolata Yellow Lance 1988-05-23 H 3-Medium Threatened Endangered G2 S2



Freshwater



Bivalve



14068 Elliptio roanokensis Roanoke Slabshell 2017-08-01 E 3-Medium --- Special



Concern



G3 S3



Freshwater



Bivalve



2102 Elliptio roanokensis Roanoke Slabshell 2018-02-27 E 3-Medium --- Special



Concern



G3 S3
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Freshwater



Bivalve



12625 Elliptio roanokensis Roanoke Slabshell 2015-08-16 E 3-Medium --- Special



Concern



G3 S3



Freshwater



Bivalve



36793 Elliptio roanokensis Roanoke Slabshell 2015-06-03 NR 3-Medium --- Special



Concern



G3 S3



Freshwater



Bivalve



16942 Elliptio roanokensis Roanoke Slabshell 2009-05-21 E 3-Medium --- Special



Concern



G3 S3



Freshwater



Bivalve



29529 Elliptio roanokensis Roanoke Slabshell 2010-05-14 E 3-Medium --- Special



Concern



G3 S3



Freshwater



Bivalve



25964 Elliptio roanokensis Roanoke Slabshell 1990-07-30 H? 3-Medium --- Special



Concern



G3 S3



Freshwater



Bivalve



31080 Elliptio roanokensis Roanoke Slabshell 2005-11-08 E 3-Medium --- Special



Concern



G3 S3



Freshwater



Bivalve



29524 Elliptio roanokensis Roanoke Slabshell 2010-07-22 E 3-Medium --- Special



Concern



G3 S3



Freshwater



Bivalve



38157 Elliptio roanokensis Roanoke Slabshell 2017-08-30 E 3-Medium --- Special



Concern



G3 S3



Freshwater



Bivalve



31086 Elliptio roanokensis Roanoke Slabshell 2005-04-06 E 3-Medium --- Special



Concern



G3 S3



Freshwater



Bivalve



29530 Elliptio roanokensis Roanoke Slabshell 2010-07-24 E 3-Medium --- Special



Concern



G3 S3



Freshwater



Bivalve



29528 Elliptio roanokensis Roanoke Slabshell 2010-07-16 E 3-Medium --- Special



Concern



G3 S3



Freshwater



Bivalve



21438 Elliptio steinstansana Tar River Spinymussel 2001-10-04 E 3-Medium Endangered Endangered G1 S1



Freshwater



Bivalve



16980 Elliptio steinstansana Tar River Spinymussel 1978-09-18 H 3-Medium Endangered Endangered G1 S1



Freshwater



Bivalve



21416 Elliptio steinstansana Tar River Spinymussel 2018-Spring B 3-Medium Endangered Endangered G1 S1



Freshwater



Bivalve



21412 Elliptio steinstansana Tar River Spinymussel 1991-07-17 H? 3-Medium Endangered Endangered G1 S1



Freshwater



Bivalve



21424 Elliptio steinstansana Tar River Spinymussel 2005-08-12 E 3-Medium Endangered Endangered G1 S1



Freshwater



Bivalve



28313 Elliptio steinstansana Tar River Spinymussel 1971-10-31 H 3-Medium Endangered Endangered G1 S1



Freshwater



Bivalve



39315 Elliptio steinstansana Tar River Spinymussel 1936-Pre H 3-Medium Endangered Endangered G1 S1
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Freshwater



Bivalve



28310 Elliptio steinstansana Tar River Spinymussel 1970-06-28 H 3-Medium Endangered Endangered G1 S1



Freshwater



Bivalve



21425 Elliptio steinstansana Tar River Spinymussel 1988-06-01 H 3-Medium Endangered Endangered G1 S1



Freshwater



Bivalve



21415 Elliptio steinstansana Tar River Spinymussel 1993-07-28 H? 3-Medium Endangered Endangered G1 S1



Freshwater



Bivalve



21414 Elliptio steinstansana Tar River Spinymussel 1999-08-20 H? 3-Medium Endangered Endangered G1 S1



Freshwater



Bivalve



21437 Elliptio steinstansana Tar River Spinymussel 1991-06-18 H? 3-Medium Endangered Endangered G1 S1



Freshwater



Bivalve



14934 Fusconaia masoni Atlantic Pigtoe 2018-08-09 A 3-Medium Proposed



Threatened



Endangered G2 S3



Freshwater



Bivalve



16027 Fusconaia masoni Atlantic Pigtoe 2018-06-21 A 3-Medium Proposed



Threatened



Endangered G2 S3



Freshwater



Bivalve



18739 Fusconaia masoni Atlantic Pigtoe 2018-09-25 A 3-Medium Proposed



Threatened



Endangered G2 S3



Freshwater



Bivalve



19338 Fusconaia masoni Atlantic Pigtoe 2004-07-16 B 3-Medium Proposed



Threatened



Endangered G2 S3



Freshwater



Bivalve



12291 Fusconaia masoni Atlantic Pigtoe 2002-10-03 AB 3-Medium Proposed



Threatened



Endangered G2 S3



Freshwater



Bivalve



33242 Fusconaia masoni Atlantic Pigtoe 2013-10-16 E 3-Medium Proposed



Threatened



Endangered G2 S3



Freshwater



Bivalve



12701 Fusconaia masoni Atlantic Pigtoe 1936-Pre H 3-Medium Proposed



Threatened



Endangered G2 S3



Freshwater



Bivalve



29666 Fusconaia masoni Atlantic Pigtoe 1992-10-21 H? 3-Medium Proposed



Threatened



Endangered G2 S3



Freshwater



Bivalve



34960 Fusconaia masoni Atlantic Pigtoe 2004-05-17 E 3-Medium Proposed



Threatened



Endangered G2 S3



Freshwater



Bivalve



18099 Lampsilis cariosa Yellow Lampmussel 2017-10-11 E 3-Medium --- Endangered G3G4 S3



Freshwater



Bivalve



8246 Lampsilis cariosa Yellow Lampmussel 2016-11-09 E 3-Medium --- Endangered G3G4 S3



Freshwater



Bivalve



10134 Lampsilis cariosa Yellow Lampmussel 2018-06-21 E 3-Medium --- Endangered G3G4 S3



Freshwater



Bivalve



18294 Lampsilis cariosa Yellow Lampmussel 2011-06-21 E 3-Medium --- Endangered G3G4 S3
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Freshwater



Bivalve



25382 Lampsilis cariosa Yellow Lampmussel 2009-10-08 E 3-Medium --- Endangered G3G4 S3



Freshwater



Bivalve



15588 Lampsilis cariosa Yellow Lampmussel 2001-08-22 E 3-Medium --- Endangered G3G4 S3



Freshwater



Bivalve



31132 Lampsilis cariosa Yellow Lampmussel 2005-06-15 E 3-Medium --- Endangered G3G4 S3



Freshwater



Bivalve



37332 Lampsilis cariosa Yellow Lampmussel 2017-05-22 E 3-Medium --- Endangered G3G4 S3



Freshwater



Bivalve



7902 Lampsilis radiata Eastern Lampmussel 2017-08-01 E 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



8390 Lampsilis radiata Eastern Lampmussel 2010-07-24 E 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



4173 Lampsilis radiata Eastern Lampmussel 2011-06-22 E 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



11533 Lampsilis radiata Eastern Lampmussel 2010-06-23 E 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



31146 Lampsilis radiata Eastern Lampmussel 2009-09-30 E 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



3567 Lampsilis radiata Eastern Lampmussel 2000-02-22 H? 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



334 Lampsilis radiata Eastern Lampmussel 1993-09-16 H? 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



31145 Lampsilis radiata Eastern Lampmussel 2005-11-08 E 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



25933 Lampsilis radiata Eastern Lampmussel 1995-09-07 H? 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



29678 Lampsilis radiata Eastern Lampmussel 2010-07-22 E 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



36516 Lampsilis radiata Eastern Lampmussel 2004-11-19 E 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



15257 Lampsilis radiata Eastern Lampmussel 1991-06-18 H? 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



14459 Lampsilis radiata Eastern Lampmussel 1988-07-05 H 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



29679 Lampsilis radiata Eastern Lampmussel 2010-07-16 E 3-Medium --- Threatened G5 S3
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Freshwater



Bivalve



20688 Lampsilis sp. 2 Chameleon



Lampmussel



2018-08-09 A 3-Medium --- Significantly



Rare



G2 S2



Freshwater



Bivalve



20776 Lampsilis sp. 2 Chameleon



Lampmussel



1997-08-06 H? 3-Medium --- Significantly



Rare



G2 S2



Freshwater



Bivalve



33992 Lampsilis sp. 2 Chameleon



Lampmussel



2012-08-03 E 3-Medium --- Significantly



Rare



G2 S2



Freshwater



Bivalve



29648 Lampsilis sp. 2 Chameleon



Lampmussel



1999-08-23 H? 3-Medium --- Significantly



Rare



G2 S2



Freshwater



Bivalve



20774 Lampsilis sp. 2 Chameleon



Lampmussel



1998-09-15 H? 3-Medium --- Significantly



Rare



G2 S2



Freshwater



Bivalve



12951 Lasmigona subviridis Green Floater 2011-06-04 E 3-Medium --- Endangered G3 S2



Freshwater



Bivalve



25398 Lasmigona subviridis Green Floater 1982-09-08 X? 3-Medium --- Endangered G3 S2



Freshwater



Bivalve



1293 Lasmigona subviridis Green Floater 2005-06-15 E 3-Medium --- Endangered G3 S2



Freshwater



Bivalve



25396 Lasmigona subviridis Green Floater 2016-09-19 E 3-Medium --- Endangered G3 S2



Freshwater



Bivalve



39225 Lasmigona subviridis Green Floater 2014-06-04 E 3-Medium --- Endangered G3 S2



Freshwater



Bivalve



25397 Lasmigona subviridis Green Floater 2002-08-22 E 3-Medium --- Endangered G3 S2



Freshwater



Bivalve



31149 Lasmigona subviridis Green Floater 2013-10-16 E 3-Medium --- Endangered G3 S2



Freshwater



Bivalve



31148 Lasmigona subviridis Green Floater 2010-06-23 E 3-Medium --- Endangered G3 S2



Freshwater



Bivalve



1148 Leptodea ochracea Tidewater Mucket 2017-08-01 E 3-Medium --- Threatened G3G4 S2



Freshwater



Bivalve



31151 Leptodea ochracea Tidewater Mucket 2017-07-12 E 3-Medium --- Threatened G3G4 S2



Freshwater



Bivalve



31162 Ligumia nasuta Eastern Pondmussel 2009-10-01 E 3-Medium --- Threatened G4 S2



Freshwater



Bivalve



976 Ligumia nasuta Eastern Pondmussel 1985-07-17 H 3-Medium --- Threatened G4 S2



Freshwater



Bivalve



36744 Ligumia nasuta Eastern Pondmussel 2015-05-07 E 3-Medium --- Threatened G4 S2
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Freshwater



Bivalve



14663 Ligumia nasuta Eastern Pondmussel 1973-01 H 3-Medium --- Threatened G4 S2



Freshwater



Bivalve



3769 Strophitus undulatus Creeper 2017-08-31 E 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



3729 Strophitus undulatus Creeper 2016-09-19 E 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



10016 Strophitus undulatus Creeper 2018-09-25 E 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



18839 Strophitus undulatus Creeper 2018-06-21 E 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



20112 Strophitus undulatus Creeper 2017-09-05 E 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



18923 Strophitus undulatus Creeper 2017-07-11 E 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



11678 Strophitus undulatus Creeper 2001-08-22 E 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



1040 Strophitus undulatus Creeper 2002-09-12 E 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



14001 Strophitus undulatus Creeper 2003-09-04 E 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



25005 Strophitus undulatus Creeper 1982-08-18 H 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



2544 Strophitus undulatus Creeper 2002-08-22 E 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



31198 Strophitus undulatus Creeper 2009-08-26 E 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



31197 Strophitus undulatus Creeper 2005-06-15 E 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



15563 Strophitus undulatus Creeper 1997-08-07 H? 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



37341 Strophitus undulatus Creeper 2017-06-30 E 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



36508 Strophitus undulatus Creeper 2011-06-22 E 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



25040 Strophitus undulatus Creeper 2018-07-27 E 3-Medium --- Threatened G5 S3
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Freshwater



Bivalve



37350 Strophitus undulatus Creeper 2016-11-03 E 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



18491 Villosa constricta Notched Rainbow 2019-01-28 E 3-Medium --- Threatened G3 S3



Freshwater



Bivalve



12311 Villosa constricta Notched Rainbow 2016-06-22 E 3-Medium --- Threatened G3 S3



Freshwater



Bivalve



15517 Villosa constricta Notched Rainbow 2011-06-21 E 3-Medium --- Threatened G3 S3



Freshwater



Bivalve



9708 Villosa constricta Notched Rainbow 2010-07-24 E 3-Medium --- Threatened G3 S3



Freshwater



Bivalve



29527 Villosa constricta Notched Rainbow 1998-09-21 H? 3-Medium --- Threatened G3 S3



Freshwater



Bivalve



29513 Villosa constricta Notched Rainbow 1982-08-18 H 3-Medium --- Threatened G3 S3



Freshwater



Bivalve



6508 Villosa constricta Notched Rainbow 2010-07-29 E 3-Medium --- Threatened G3 S3



Freshwater



Bivalve



29514 Villosa constricta Notched Rainbow 2009-07-29 E 3-Medium --- Threatened G3 S3



Freshwater



Bivalve



29526 Villosa constricta Notched Rainbow 1998-12-04 H? 3-Medium --- Threatened G3 S3



Freshwater



Bivalve



3086 Villosa constricta Notched Rainbow 1992-09-18 H? 3-Medium --- Threatened G3 S3



Freshwater



Bivalve



29508 Villosa constricta Notched Rainbow 1999-06-07 H? 3-Medium --- Threatened G3 S3



Freshwater



Bivalve



29525 Villosa constricta Notched Rainbow 1993-10-21 H? 3-Medium --- Threatened G3 S3



Freshwater



Bivalve



6506 Villosa constricta Notched Rainbow 1993-07-14 H? 3-Medium --- Threatened G3 S3



Freshwater



Bivalve



15162 Villosa constricta Notched Rainbow 2005-04-08 E 3-Medium --- Threatened G3 S3



Freshwater



Bivalve



16168 Villosa constricta Notched Rainbow 2016-08-12 E 3-Medium --- Threatened G3 S3



Freshwater



Bivalve



12159 Villosa constricta Notched Rainbow 1996-04-11 H? 3-Medium --- Threatened G3 S3



Freshwater



Bivalve



38174 Villosa constricta Notched Rainbow 2017-06-26 E 3-Medium --- Threatened G3 S3



Page 17 of 200











Element Occurrences Documented Within Project Area



Taxonomic



Group



EO ID Scientific Name Common Name Last



Observation



Date



Element



Occurrence



Rank



Accuracy Federal



Status



State



Status



Global



Rank



State



Rank



Freshwater Fish9858 Ambloplites cavifrons Roanoke Bass 2017-08-31 E 3-Medium --- Significantly



Rare



G3 S2



Freshwater Fish4695 Ambloplites cavifrons Roanoke Bass 1971-Pre X? 3-Medium --- Significantly



Rare



G3 S2



Freshwater Fish15145 Ambloplites cavifrons Roanoke Bass 2015-06-02 E 3-Medium --- Significantly



Rare



G3 S2



Freshwater Fish12249 Ambloplites cavifrons Roanoke Bass 1998-07-28 H? 3-Medium --- Significantly



Rare



G3 S2



Freshwater Fish27789 Ambloplites cavifrons Roanoke Bass 2015-06-01 E 3-Medium --- Significantly



Rare



G3 S2



Freshwater Fish5315 Ambloplites cavifrons Roanoke Bass 1971-Pre H 3-Medium --- Significantly



Rare



G3 S2



Freshwater Fish27788 Ambloplites cavifrons Roanoke Bass 1971-Pre H 3-Medium --- Significantly



Rare



G3 S2



Freshwater Fish27790 Ambloplites cavifrons Roanoke Bass 1974-04-28 H 3-Medium --- Significantly



Rare



G3 S2



Freshwater Fish31535 Ambloplites cavifrons Roanoke Bass 2012-05-14 E 3-Medium --- Significantly



Rare



G3 S2



Freshwater Fish29519 Ambloplites cavifrons Roanoke Bass 2010-07-25 E 3-Medium --- Significantly



Rare



G3 S2



Freshwater Fish18387 Ambloplites cavifrons Roanoke Bass 1992-11-17 H? 3-Medium --- Significantly



Rare



G3 S2



Freshwater Fish32361 Enneacanthus obesus Banded Sunfish 1997-04-01 H? 3-Medium --- Significantly



Rare



G5 S3



Freshwater Fish28889 Etheostoma collis Carolina Darter 2017-03-01 E 3-Medium --- Special



Concern



G3 S3



Freshwater Fish29190 Etheostoma collis Carolina Darter 1980-03-20 H 3-Medium --- Special



Concern



G3 S3



Freshwater Fish15359 Lampetra aepyptera Least Brook Lamprey 1977-02-12 H 3-Medium --- Threatened G5 S2



Freshwater Fish27617 Lampetra aepyptera Least Brook Lamprey 2004-10-14 E 3-Medium --- Threatened G5 S2



Freshwater Fish8213 Lampetra aepyptera Least Brook Lamprey 1999-05-24 H? 3-Medium --- Threatened G5 S2



Freshwater Fish12660 Lampetra aepyptera Least Brook Lamprey 2002-04-09 E 3-Medium --- Threatened G5 S2



Freshwater Fish9054 Lampetra aepyptera Least Brook Lamprey 2000-08-12 H? 3-Medium --- Threatened G5 S2



Freshwater Fish12662 Lampetra aepyptera Least Brook Lamprey 1993-02-03 H? 3-Medium --- Threatened G5 S2



Freshwater Fish27616 Lampetra aepyptera Least Brook Lamprey 2006-03-16 E 3-Medium --- Threatened G5 S2
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Freshwater Fish36845 Notropis chalybaeus Ironcolor Shiner 1963-07-10 H 3-Medium --- Significantly



Rare



G4 S2S3



Freshwater Fish36844 Notropis chalybaeus Ironcolor Shiner 1977-02-12 H 3-Medium --- Significantly



Rare



G4 S2S3



Freshwater Fish31578 Notropis volucellus Mimic Shiner 2012-05-19 E 3-Medium --- Threatened G5 S2



Freshwater Fish31579 Notropis volucellus Mimic Shiner 2012-05-17 E 3-Medium --- Threatened G5 S2



Freshwater Fish32573 Notropis volucellus Mimic Shiner 1980-08-06 H 3-Medium --- Threatened G5 S2



Freshwater Fish31581 Notropis volucellus Mimic Shiner 2012-05-18 E 3-Medium --- Threatened G5 S2



Freshwater Fish32567 Notropis volucellus Mimic Shiner 1966-07-01 H 3-Medium --- Threatened G5 S2



Freshwater Fish31583 Notropis volucellus Mimic Shiner 1997-08-28 H? 3-Medium --- Threatened G5 S2



Freshwater Fish32575 Notropis volucellus Mimic Shiner 1966-07-02 H 3-Medium --- Threatened G5 S2



Freshwater Fish32566 Notropis volucellus Mimic Shiner 1980-08-18 H 3-Medium --- Threatened G5 S2



Freshwater Fish32574 Notropis volucellus Mimic Shiner 1963-07-11 H 3-Medium --- Threatened G5 S2



Freshwater Fish31582 Notropis volucellus Mimic Shiner 2012-06-20 E 3-Medium --- Threatened G5 S2



Freshwater Fish31584 Notropis volucellus Mimic Shiner 1993-02-03 H? 2-High --- Threatened G5 S2



Freshwater Fish11292 Noturus furiosus Carolina Madtom 2007-06-13 E 3-Medium Proposed



Endangered



Threatened G2 S2



Freshwater Fish459 Noturus furiosus Carolina Madtom 2017-08-31 E 3-Medium Proposed



Endangered



Threatened G2 S2



Freshwater Fish14421 Noturus furiosus Carolina Madtom 2007-08-02 E 3-Medium Proposed



Endangered



Threatened G2 S2



Freshwater Fish17000 Noturus furiosus Carolina Madtom 2016-09-14 E 3-Medium Proposed



Endangered



Threatened G2 S2



Freshwater Fish15221 Noturus furiosus Carolina Madtom 2007-08-09 E 3-Medium Proposed



Endangered



Threatened G2 S2



Freshwater Fish1226 Noturus furiosus Carolina Madtom 2018-07-09 E 3-Medium Proposed



Endangered



Threatened G2 S2



Freshwater Fish19769 Noturus furiosus Carolina Madtom 1985-05-17 H 3-Medium Proposed



Endangered



Threatened G2 S2



Freshwater Fish11720 Noturus furiosus Carolina Madtom 2010-07-25 E 3-Medium Proposed



Endangered



Threatened G2 S2



Freshwater Fish11561 Noturus furiosus Carolina Madtom 2007-08-03 E 3-Medium Proposed



Endangered



Threatened G2 S2



Freshwater Fish37255 Noturus furiosus Carolina Madtom 2017-06-12 E 3-Medium Proposed



Endangered



Threatened G2 S2
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Freshwater Fish349 Noturus furiosus Carolina Madtom 2016-06-22 E 3-Medium Proposed



Endangered



Threatened G2 S2



Freshwater Fish16882 Noturus furiosus Carolina Madtom 1985-05-17 H 3-Medium Proposed



Endangered



Threatened G2 S2



Freshwater or



Terrestrial



Gastropod



38000 Lioplax subcarinata Ridged Lioplax 2012-07-19 E 3-Medium --- Special



Concern



G4G5 S3



Freshwater or



Terrestrial



Gastropod



38005 Lioplax subcarinata Ridged Lioplax 1982-07-03 H 3-Medium --- Special



Concern



G4G5 S3



Freshwater or



Terrestrial



Gastropod



38004 Lioplax subcarinata Ridged Lioplax 1977-08-28 H 3-Medium --- Special



Concern



G4G5 S3



Freshwater or



Terrestrial



Gastropod



38003 Lioplax subcarinata Ridged Lioplax 2019-04-30 E 3-Medium --- Special



Concern



G4G5 S3



Freshwater or



Terrestrial



Gastropod



38009 Lioplax subcarinata Ridged Lioplax 1998-09-02 H? 3-Medium --- Special



Concern



G4G5 S3



Freshwater or



Terrestrial



Gastropod



37995 Lioplax subcarinata Ridged Lioplax 2017-07-10 E 3-Medium --- Special



Concern



G4G5 S3



Freshwater or



Terrestrial



Gastropod



37988 Lioplax subcarinata Ridged Lioplax 2018-06-19 E 3-Medium --- Special



Concern



G4G5 S3



Freshwater or



Terrestrial



Gastropod



37994 Lioplax subcarinata Ridged Lioplax 2004-07-15 E 3-Medium --- Special



Concern



G4G5 S3



Freshwater or



Terrestrial



Gastropod



37991 Lioplax subcarinata Ridged Lioplax 2015-08-04 E 3-Medium --- Special



Concern



G4G5 S3



Freshwater or



Terrestrial



Gastropod



38002 Lioplax subcarinata Ridged Lioplax 2015-08-27 E 3-Medium --- Special



Concern



G4G5 S3
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Freshwater or



Terrestrial



Gastropod



37998 Lioplax subcarinata Ridged Lioplax 2009-05-18 E 3-Medium --- Special



Concern



G4G5 S3



Freshwater or



Terrestrial



Gastropod



37999 Lioplax subcarinata Ridged Lioplax 2012-07-18 E 3-Medium --- Special



Concern



G4G5 S3



Freshwater or



Terrestrial



Gastropod



37992 Lioplax subcarinata Ridged Lioplax 2002-09-12 E 3-Medium --- Special



Concern



G4G5 S3



Freshwater or



Terrestrial



Gastropod



38008 Lioplax subcarinata Ridged Lioplax 1995-10-26 H? 3-Medium --- Special



Concern



G4G5 S3



Freshwater or



Terrestrial



Gastropod



37996 Lioplax subcarinata Ridged Lioplax 2004-12-02 E 3-Medium --- Special



Concern



G4G5 S3



Mammal 14560 Condylura cristata



pop. 1



Star-nosed Mole -



Coastal Plain



population



2002-06-25 E 2-High --- Special



Concern



G5T2Q S2



Mammal 38978 Corynorhinus



rafinesquii macrotis



Eastern Big-eared Bat 2017-06-21 E 2-High --- Special



Concern



G3G4T



3



S3



Mammal 38980 Corynorhinus



rafinesquii macrotis



Eastern Big-eared Bat 2017-05-31 E 2-High --- Special



Concern



G3G4T



3



S3



Mammal 37583 Myotis austroriparius Southeastern Bat 2016-08-17 E 2-High --- Special



Concern



G4 S2



Mammal 39009 Myotis austroriparius Southeastern Bat 2017-08-22 E 2-High --- Special



Concern



G4 S2



Mammal 39004 Myotis austroriparius Southeastern Bat 2017-06-21 E 2-High --- Special



Concern



G4 S2



Mammal 37578 Myotis lucifugus Little Brown Bat 2016-08-03 E 2-High --- Significantly



Rare



G3 S2



Mammal 39062 Perimyotis subflavus Tricolored Bat 2017-08-22 E 2-High --- Significantly



Rare



G2G3 S3



Mammal 39057 Perimyotis subflavus Tricolored Bat 2017-06-19 E 2-High --- Significantly



Rare



G2G3 S3



Mammal 39067 Perimyotis subflavus Tricolored Bat 2018-02-05 E 2-High --- Significantly



Rare



G2G3 S3
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Mayfly 35287 Asioplax dolani a mayfly 2007-06-28 E 3-Medium --- Significantly



Rare



G4 S2



Mayfly 14961 Baetisca becki a mayfly 2003-04-24 E 3-Medium --- Significantly



Rare



G2G3 S1



Mayfly 19059 Baetisca becki a mayfly 1989-03-03 H 3-Medium --- Significantly



Rare



G2G3 S1



Mayfly 14173 Baetisca obesa a mayfly 1985-11-20 H 3-Medium --- Significantly



Rare



G5 S1



Mayfly 583 Baetisca obesa a mayfly 1988-03-02 H 3-Medium --- Significantly



Rare



G5 S1



Mayfly 12171 Macdunnoa brunnea a mayfly 1990-06-07 H? 3-Medium --- Significantly



Rare



G3G4 S2



Mayfly 10191 Tortopsis puella a mayfly 1983-07-13 H 3-Medium --- Significantly



Rare



G5 S1



Natural



Community



32900 Basic Mesic Forest



(Piedmont Subtype)



--- 2013-03-16 A 2-High --- --- G3G4 S3S4



Natural



Community



17296 Basic Mesic Forest



(Piedmont Subtype)



--- 1998 A 3-Medium --- --- G3G4 S3S4



Natural



Community



16244 Basic Mesic Forest



(Piedmont Subtype)



--- 2006 A 2-High --- --- G3G4 S3S4



Natural



Community



25797 Basic Mesic Forest



(Piedmont Subtype)



--- 2013-04-25 B 2-High --- --- G3G4 S3S4



Natural



Community



32433 Basic Mesic Forest



(Piedmont Subtype)



--- 2013-08-02 C 2-High --- --- G3G4 S3S4



Natural



Community



25534 Basic Mesic Forest



(Piedmont Subtype)



--- 2008 C 2-High --- --- G3G4 S3S4



Natural



Community



33104 Basic Mesic Forest



(Piedmont Subtype)



--- 2014-05-09 BC 2-High --- --- G3G4 S3S4



Natural



Community



12337 Basic Mesic Forest



(Piedmont Subtype)



--- 1991-05-23 BC 3-Medium --- --- G3G4 S3S4



Natural



Community



2309 Basic Mesic Forest



(Piedmont Subtype)



--- 2005-08-24 B 2-High --- --- G3G4 S3S4



Natural



Community



299 Brownwater



Bottomland



Hardwoods (High



Subtype)



--- 2016 AB 3-Medium --- --- G3G4 S2
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Natural



Community



21159 Brownwater



Bottomland



Hardwoods (Low



Subtype)



--- 2010 C 2-High --- --- G4? S2



Natural



Community



30253 Brownwater



Bottomland



Hardwoods (Swamp



Transition Subtype)



--- 2016 AB 3-Medium --- --- G3G4 S3



Natural



Community



30271 Brownwater



Bottomland



Hardwoods (Swamp



Transition Subtype)



--- 2012-05-21 B? 3-Medium --- --- G3G4 S3



Natural



Community



38745 Brownwater



Bottomland



Hardwoods (Swamp



Transition Subtype)



--- 2016 E 2-High --- --- G3G4 S3



Natural



Community



18876 Brownwater Levee



Forest (High Levee



Subtype)



--- 2016 A 3-Medium --- --- G3G5 S3



Natural



Community



30212 Brownwater Levee



Forest (Low Levee



Subtype)



--- 1985 E 3-Medium --- --- G3G4 S3S4



Natural



Community



32733 Brownwater Levee



Forest (Medium Levee



Subtype)



--- 2014-08 C 2-High --- --- G4? S3S4



Natural



Community



12936 Brownwater Levee



Forest (Medium Levee



Subtype)



--- 2010 C 2-High --- --- G4? S3S4



Natural



Community



21158 Brownwater Levee



Forest (Medium Levee



Subtype)



--- 2010 C 2-High --- --- G4? S3S4



Natural



Community



11407 Coastal Plain Cliff --- 1998-08-08 B 2-High --- --- G2? S1
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Natural



Community



19743 Coastal Plain



Semipermanent



Impoundment



(Cypress-Gum



Subtype)



--- 2010 C 3-Medium --- --- G4G5 S4



Natural



Community



38743 Coastal Plain



Semipermanent



Impoundment



(Cypress-Gum



Subtype)



--- 2016 E 2-High --- --- G4G5 S4



Natural



Community



38744 Coastal Plain



Semipermanent



Impoundment (Open



Water Subtype)



--- 2016 E 2-High --- --- G5 S4



Natural



Community



38748 Coastal Plain



Semipermanent



Impoundment (Open



Water Subtype)



--- 2016 E 2-High --- --- G5 S4



Natural



Community



38749 Coastal Plain



Semipermanent



Impoundment (Typic



Marsh Subtype)



--- 2016 E 2-High --- --- G4? S4



Natural



Community



26032 Coastal Plain Small



Stream Swamp



--- 2006 B? 2-High --- --- G4? S4



Natural



Community



28483 Coastal Plain Small



Stream Swamp



--- 2004-04-19 C 3-Medium --- --- G4? S4



Natural



Community



16296 Coastal Plain Small



Stream Swamp



--- 1998 B 3-Medium --- --- G4? S4



Natural



Community



30215 Cypress--Gum Swamp



(Brownwater Subtype)



--- 2005-03-24 C 3-Medium --- --- G5? S4



Natural



Community



30213 Cypress--Gum Swamp



(Brownwater Subtype)



--- 1985 NR 2-High --- --- G5? S4



Natural



Community



32734 Cypress--Gum Swamp



(Brownwater Subtype)



--- 2014-08 B 2-High --- --- G5? S4



Natural



Community



15741 Cypress--Gum Swamp



(Brownwater Subtype)



--- 2006 C 2-High --- --- G5? S4
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Natural



Community



11333 Cypress--Gum Swamp



(Brownwater Subtype)



--- 2012 A 2-High --- --- G5? S4



Natural



Community



8631 Cypress--Gum Swamp



(Brownwater Subtype)



--- 2016 A 3-Medium --- --- G5? S4



Natural



Community



38747 Cypress--Gum Swamp



(Brownwater Subtype)



--- 2016 E 2-High --- --- G5? S4



Natural



Community



18874 Cypress--Gum Swamp



(Intermediate



Subtype)



--- 2012-05-21 AB 2-High --- --- G4 S3S4



Natural



Community



29864 Dry-Mesic Basic



Oak--Hickory Forest



(Piedmont Subtype)



--- 2010-05-20 A 3-Medium --- --- G3G4 S3



Natural



Community



14891 Dry-Mesic Basic



Oak--Hickory Forest



(Piedmont Subtype)



--- 2006-10-20 B 2-High --- --- G3G4 S3



Natural



Community



8677 Dry-Mesic



Oak--Hickory Forest



(Coastal Plain



Subtype)



--- 2010 C 3-Medium --- --- G3G4 S3



Natural



Community



3559 Dry-Mesic



Oak--Hickory Forest



(Coastal Plain



Subtype)



--- 1998 D 3-Medium --- --- G3G4 S3



Natural



Community



8949 Dry-Mesic



Oak--Hickory Forest



(Piedmont Subtype)



--- 2010 B 3-Medium --- --- G4G5 S4



Natural



Community



25537 Dry-Mesic



Oak--Hickory Forest



(Piedmont Subtype)



--- 2010-05-16 B 3-Medium --- --- G4G5 S4



Natural



Community



2238 Dry-Mesic



Oak--Hickory Forest



(Piedmont Subtype)



--- 2010 D? 3-Medium --- --- G4G5 S4



Natural



Community



3753 Dry Basic



Oak--Hickory Forest



--- 2010-05-20 A 3-Medium --- --- G2G3 S2S3



Page 25 of 200











Element Occurrences Documented Within Project Area



Taxonomic



Group



EO ID Scientific Name Common Name Last



Observation



Date



Element



Occurrence



Rank



Accuracy Federal



Status



State



Status



Global



Rank



State



Rank



Natural



Community



6302 Dry Oak--Hickory



Forest (Piedmont



Subtype)



--- 1994 B 3-Medium --- --- G4G5 S4



Natural



Community



32901 Floodplain Pool --- 2013-03-16 B 3-Medium --- --- G3 S2



Natural



Community



28444 Floodplain Pool --- 2010-04-19 A? 2-High --- --- G3 S2



Natural



Community



34802 Floodplain Pool --- 2015-03-13 B 2-High --- --- G3 S2



Natural



Community



36519 Floodplain Pool --- 2016-04-06 B 2-High --- --- G3 S2



Natural



Community



16288 Granitic Flatrock



(Annual Herb Subtype)



--- 1998 C 3-Medium --- --- G3 S2



Natural



Community



295 Granitic Flatrock



(Annual Herb Subtype)



--- 2010 NR 3-Medium --- --- G3 S2



Natural



Community



7812 Granitic Flatrock



(Annual Herb Subtype)



--- 1980-04-01 B? 3-Medium --- --- G3 S2



Natural



Community



14514 Granitic Flatrock



(Annual Herb Subtype)



--- 2010 A 3-Medium --- --- G3 S2



Natural



Community



17419 Granitic Flatrock



(Annual Herb Subtype)



--- 2010 A 3-Medium --- --- G3 S2



Natural



Community



4828 Granitic Flatrock



(Annual Herb Subtype)



--- 1998 C 2-High --- --- G3 S2



Natural



Community



26238 Granitic Flatrock



(Annual Herb Subtype)



--- 2010 BC 2-High --- --- G3 S2



Natural



Community



2301 Granitic Flatrock



(Annual Herb Subtype)



--- 1991-10-18 D 2-High --- --- G3 S2



Natural



Community



30490 Granitic Flatrock



(Perennial Herb



Subtype)



--- 1998 C 3-Medium --- --- G3 S2



Natural



Community



30421 Granitic Flatrock



(Perennial Herb



Subtype)



--- 2010 NR 3-Medium --- --- G3 S2



Natural



Community



30493 Granitic Flatrock



(Perennial Herb



Subtype)



--- 1980-04-01 B? 3-Medium --- --- G3 S2
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Natural



Community



30426 Granitic Flatrock



(Perennial Herb



Subtype)



--- 2010 A 3-Medium --- --- G3 S2



Natural



Community



30423 Granitic Flatrock



(Perennial Herb



Subtype)



--- 2010 A 3-Medium --- --- G3 S2



Natural



Community



30499 Granitic Flatrock



(Perennial Herb



Subtype)



--- 2010 BC 2-High --- --- G3 S2



Natural



Community



6589 Granitic Flatrock



(Perennial Herb



Subtype)



--- 1991-10-09 CD 2-High --- --- G3 S2



Natural



Community



30495 Granitic Flatrock



Border Woodland



--- 1991-10-18 D 3-Medium --- --- G3? S2



Natural



Community



30422 Granitic Flatrock



Border Woodland



--- 2010 NR 3-Medium --- --- G3? S2



Natural



Community



30494 Granitic Flatrock



Border Woodland



--- 1980-04-01 B? 3-Medium --- --- G3? S2



Natural



Community



30427 Granitic Flatrock



Border Woodland



--- 2010 A 3-Medium --- --- G3? S2



Natural



Community



30424 Granitic Flatrock



Border Woodland



--- 2010 E 3-Medium --- --- G3? S2



Natural



Community



9604 Mesic Mixed Hardwood



Forest (Coastal Plain



Subtype)



--- 1990-11-04 B 3-Medium --- --- G3 S3



Natural



Community



1734 Mesic Mixed Hardwood



Forest (Coastal Plain



Subtype)



--- 2012 A 2-High --- --- G3 S3



Natural



Community



11847 Mesic Mixed Hardwood



Forest (Coastal Plain



Subtype)



--- 1998 BC 2-High --- --- G3 S3



Natural



Community



15631 Mesic Mixed Hardwood



Forest (Coastal Plain



Subtype)



--- 2010 C? 3-Medium --- --- G3 S3
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Natural



Community



38742 Mesic Mixed Hardwood



Forest (Coastal Plain



Subtype)



--- 2016 C? 2-High --- --- G3 S3



Natural



Community



7214 Mesic Mixed Hardwood



Forest (Piedmont



Subtype)



--- 2008-07-21 A 2-High --- --- G3G4 S4



Natural



Community



14142 Mesic Mixed Hardwood



Forest (Piedmont



Subtype)



--- 2012 A 3-Medium --- --- G3G4 S4



Natural



Community



2256 Mesic Mixed Hardwood



Forest (Piedmont



Subtype)



--- 1998 BC 2-High --- --- G3G4 S4



Natural



Community



28831 Mesic Mixed Hardwood



Forest (Piedmont



Subtype)



--- 2009-06-04 B 2-High --- --- G3G4 S4



Natural



Community



13788 Mesic Mixed Hardwood



Forest (Piedmont



Subtype)



--- 1998 C 3-Medium --- --- G3G4 S4



Natural



Community



25539 Mesic Mixed Hardwood



Forest (Piedmont



Subtype)



--- 2008 C 2-High --- --- G3G4 S4



Natural



Community



38736 Mesic Mixed Hardwood



Forest (Piedmont



Subtype)



--- 2004-04-19 C 2-High --- --- G3G4 S4



Natural



Community



32439 Mesic Mixed Hardwood



Forest (Piedmont



Subtype)



--- 2013-04-23 B 2-High --- --- G3G4 S4



Natural



Community



28528 Mesic Mixed Hardwood



Forest (Piedmont



Subtype)



--- 2010 C 2-High --- --- G3G4 S4



Natural



Community



32434 Mesic Mixed Hardwood



Forest (Piedmont



Subtype)



--- 2013-07 BC 2-High --- --- G3G4 S4



Natural



Community



28566 Mesic Mixed Hardwood



Forest (Piedmont



Subtype)



--- 2010-04-26 C 2-High --- --- G3G4 S4
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Natural



Community



16533 Mesic Mixed Hardwood



Forest (Piedmont



Subtype)



--- 1993-09-11 C 2-High --- --- G3G4 S4



Natural



Community



29201 Mixed Moisture



Hardpan Forest



--- 2010-05-15 A 3-Medium --- --- G2? S2



Natural



Community



16714 Nonriverine Wet



Hardwood Forest (Oak



Flat Subtype)



--- 2006 AB 2-High --- --- G2 S1



Natural



Community



16632 Northern Wet Pine



Savanna



--- 2010 D 2-High --- --- G2 S1



Natural



Community



28813 Piedmont Alluvial



Forest



--- 2009-05-29 B 2-High --- --- G4 S4



Natural



Community



28606 Piedmont Alluvial



Forest



--- 2010-04-26 BC 2-High --- --- G4 S4



Natural



Community



28530 Piedmont Alluvial



Forest



--- 2012 BC 2-High --- --- G4 S4



Natural



Community



16866 Piedmont Alluvial



Forest



--- 1998 D 3-Medium --- --- G4 S4



Natural



Community



32437 Piedmont Alluvial



Forest



--- 2013-07-30 C 3-Medium --- --- G4 S4



Natural



Community



25796 Piedmont Boggy



Streamhead



--- 2005-04-06 C 3-Medium --- --- G2G3 S2



Natural



Community



32899 Piedmont Bottomland



Forest (High Subtype)



--- 2013-03-16 A 2-High --- --- G3G4 S2



Natural



Community



29800 Piedmont Bottomland



Forest (High Subtype)



--- 2010 A 3-Medium --- --- G3G4 S2



Natural



Community



15249 Piedmont Bottomland



Forest (High Subtype)



--- 2004-11-15 A 3-Medium --- --- G3G4 S2



Natural



Community



36522 Piedmont Bottomland



Forest (High Subtype)



--- 2016-04-06 C 2-High --- --- G3G4 S2



Natural



Community



36684 Piedmont Bottomland



Forest (High Subtype)



--- 2016-04-06 B 2-High --- --- G3G4 S2



Natural



Community



17645 Piedmont Bottomland



Forest (High Subtype)



--- 1993-09-11 C 3-Medium --- --- G3G4 S2



Natural



Community



28445 Piedmont Bottomland



Forest (High Subtype)



--- 2010-04-19 B 2-High --- --- G3G4 S2
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Natural



Community



2594 Piedmont Bottomland



Forest (High Subtype)



--- 1998 C 3-Medium --- --- G3G4 S2



Natural



Community



6637 Piedmont Bottomland



Forest (Typic Low



Subtype)



--- 2014-03-13 AB 2-High --- --- G2? S2



Natural



Community



30520 Piedmont Bottomland



Forest (Typic Low



Subtype)



--- 2010 A 3-Medium --- --- G2? S2



Natural



Community



5034 Piedmont Bottomland



Forest (Typic Low



Subtype)



--- 1994 C 3-Medium --- --- G2? S2



Natural



Community



34803 Piedmont Bottomland



Forest (Typic Low



Subtype)



--- 2015-03-13 BC 2-High --- --- G2? S2



Natural



Community



32736 Piedmont Bottomland



Forest (Typic Low



Subtype)



--- 2013-04-11 A 2-High --- --- G2? S2



Natural



Community



28596 Piedmont Bottomland



Forest (Typic Low



Subtype)



--- 2010-04-26 C? 2-High --- --- G2? S2



Natural



Community



29202 Piedmont Headwater



Stream Forest



(Hardpan Subtype)



--- 2010-05-15 A 2-High --- --- G2 S2



Natural



Community



29403 Piedmont Headwater



Stream Forest



(Hardpan Subtype)



--- 2010-05-19 B 2-High --- --- G2 S2



Natural



Community



36521 Piedmont Levee Forest



(Beech Subtype)



--- 2016-04-06 C 2-High --- --- G3? S2



Natural



Community



8422 Piedmont Levee Forest



(Beech Subtype)



--- 1993-09-11 C 3-Medium --- --- G3? S2



Natural



Community



28578 Piedmont Levee Forest



(Beech Subtype)



--- 2010-04-26 CD 2-High --- --- G3? S2



Natural



Community



36686 Piedmont Levee Forest



(Beech Subtype)



--- 2016-04-06 C? 2-High --- --- G3? S2



Natural



Community



32438 Piedmont Levee Forest



(Typic Subtype)



--- 2005-01-11 A 2-High --- --- G3G4 S3S4
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Natural



Community



32735 Piedmont Levee Forest



(Typic Subtype)



--- 2013-04-11 B 2-High --- --- G3G4 S3S4



Natural



Community



2181 Piedmont Levee Forest



(Typic Subtype)



--- 1998 B 2-High --- --- G3G4 S3S4



Natural



Community



10886 Piedmont Levee Forest



(Typic Subtype)



--- 1987-04-04 AB 2-High --- --- G3G4 S3S4



Natural



Community



32101 Piedmont Levee Forest



(Typic Subtype)



--- 2013-04-02 BC 2-High --- --- G3G4 S3S4



Natural



Community



1376 Piedmont Levee Forest



(Typic Subtype)



--- 2013-04-18 BC 2-High --- --- G3G4 S3S4



Natural



Community



15011 Piedmont Levee Forest



(Typic Subtype)



--- 1998 C 2-High --- --- G3G4 S3S4



Natural



Community



11846 Piedmont Monadnock



Forest (Typic Subtype)



--- 2013 BC 3-Medium --- --- G3G4 S3



Natural



Community



3823 Piedmont Monadnock



Forest (Typic Subtype)



--- 2010 C 3-Medium --- --- G3G4 S3



Natural



Community



28832 Piedmont Swamp



Forest



--- 2009-06-04 B 3-Medium --- --- G3G4 S2



Natural



Community



25798 Piedmont Swamp



Forest



--- 2013-03-16 B 2-High --- --- G3G4 S2



Natural



Community



36685 Piedmont Swamp



Forest



--- 2016-04-06 B 2-High --- --- G3G4 S2



Natural



Community



36520 Piedmont Swamp



Forest



--- 2016-04-06 C 2-High --- --- G3G4 S2



Natural



Community



17210 Piedmont/Coastal



Plain Heath Bluff



--- 2013-07 A 2-High --- --- G3 S3



Natural



Community



4155 Piedmont/Coastal



Plain Heath Bluff



--- 1993-09-11 C 3-Medium --- --- G3 S3



Natural



Community



32435 Piedmont/Coastal



Plain Heath Bluff



--- 2013-07-30 B 2-High --- --- G3 S3



Natural



Community



32436 Piedmont/Coastal



Plain Heath Bluff



--- 2013-04-25 BC 2-High --- --- G3 S3



Natural



Community



38737 Piedmont/Coastal



Plain Heath Bluff



--- 2004-04-19 E 2-High --- --- G3 S3
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Natural



Community



28579 Piedmont/Mountain



Semipermanent



Impoundment (Open



Water Subtype)



--- 2010-04-26 B? 3-Medium --- --- G4G5 S4



Natural



Community



26849 Piedmont/Mountain



Semipermanent



Impoundment (Open



Water Subtype)



--- 2010 B 3-Medium --- --- G4G5 S4



Natural



Community



30652 Piedmont/Mountain



Semipermanent



Impoundment



(Piedmont Marsh



Subtype)



--- 2010 B 3-Medium --- --- G4? S4



Natural



Community



28812 Piedmont/Mountain



Semipermanent



Impoundment



(Piedmont Marsh



Subtype)



--- 2010 B 3-Medium --- --- G4? S4



Natural



Community



30653 Piedmont/Mountain



Semipermanent



Impoundment (Shrub



Subtype)



--- 2010 B 3-Medium --- --- G4 S4



Natural



Community



30668 Piedmont/Mountain



Semipermanent



Impoundment (Shrub



Subtype)



--- 2010 B 3-Medium --- --- G4 S4



Natural



Community



30641 Piedmont/Mountain



Semipermanent



Impoundment (Shrub



Subtype)



--- 2010-04-26 B? 3-Medium --- --- G4 S4



Natural



Community



32903 Piedmont/Mountain



Semipermanent



Impoundment (Shrub



Subtype)



--- 2008-06-12 A 2-High --- --- G4 S4
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Natural



Community



25543 Rocky Bar and Shore



(Alder-Yellowroot



Subtype)



--- 2006-05-10 C 3-Medium --- --- G3G4 S3



Natural



Community



1614 Rocky Bar and Shore



(Water Willow



Subtype)



--- 2013-07 B 3-Medium --- --- G4G5 S4



Natural



Community



14086 Upland Depression



Swamp Forest



--- 2010-05-20 B 3-Medium --- --- G2G3 S2S3



Natural



Community



25535 Upland Depression



Swamp Forest



--- 2006-10-20 BC 2-High --- --- G2G3 S2S3



Natural



Community



25538 Xeric Hardpan Forest



(Acidic Hardpan



Subtype)



--- 2010 C 2-High --- --- G2 S1



Natural



Community



18374 Xeric Hardpan Forest



(Basic Hardpan



Subtype)



--- 2010-05-19 B 3-Medium --- --- G2G3 S2



Reptile 39412 Crotalus horridus Timber Rattlesnake 2016-10-06 E 2-High --- Special



Concern



G4 S3



Reptile 35038 Farancia



erytrogramma



Rainbow Snake 1959-07-01 H 3-Medium --- Significantly



Rare



G4 S3



Vascular Plant 12553 Acmispon helleri Carolina Birdfoot-



trefoil



1956-09-28 H 3-Medium --- Special



Concern



Vulnerable



G5T3 S3



Vascular Plant 23167 Acmispon helleri Carolina Birdfoot-



trefoil



2005-09-01 D 2-High --- Special



Concern



Vulnerable



G5T3 S3



Vascular Plant 37258 Asclepias



purpurascens



Purple Milkweed 2018-08-01 C 1-Very



High



--- Significantly



Rare



Throughout



G5? S1?



Vascular Plant 8415 Baptisia aberrans Prairie Blue Wild



Indigo



1994-04-17 A 3-Medium --- Endangered G5T2 S2



Vascular Plant 12704 Baptisia aberrans Prairie Blue Wild



Indigo



1964-06 H 3-Medium --- Endangered G5T2 S2



Vascular Plant 15824 Berberis canadensis American Barberry 2010-05-19 B 2-High --- Special



Concern



Vulnerable



G3G4 S2
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Vascular Plant 3835 Camassia scilloides Wild Hyacinth 1991-04-16 D 3-Medium --- Threatened G4G5 S1



Vascular Plant 39716 Carex crus-corvi Crowfoot Sedge 2019-09 D 2-High --- Significantly



Rare



Peripheral



G5 S1



Vascular Plant 14490 Cyperus granitophilus Granite Flatsedge 1992-10-21 B 3-Medium --- Threatened G3G4



Q



S2



Vascular Plant 14486 Cyperus granitophilus Granite Flatsedge 1992-10-21 A 3-Medium --- Threatened G3G4



Q



S2



Vascular Plant 19285 Cyperus granitophilus Granite Flatsedge 1987-10-23 E 3-Medium --- Threatened G3G4



Q



S2



Vascular Plant 34278 Delphinium exaltatum Tall Larkspur 2010-05-15 E 2-High --- Endangered G3 S2



Vascular Plant 8254 Didiplis diandra Water Purslane 1956-08-01 H 3-Medium --- Significantly



Rare



Peripheral



G5 S1



Vascular Plant 5070 Didiplis diandra Water Purslane 1971 H 3-Medium --- Significantly



Rare



Peripheral



G5 S1



Vascular Plant 7590 Echinacea laevigata Smooth Coneflower 1963-08-29 H 3-Medium Endangered Endangered G2G3 S1S2



Vascular Plant 10851 Echinacea laevigata Smooth Coneflower 1986-05-11 H 3-Medium Endangered Endangered G2G3 S1S2



Vascular Plant 17244 Echinacea laevigata Smooth Coneflower 2005 F 2-High Endangered Endangered G2G3 S1S2



Vascular Plant 19035 Enemion biternatum Eastern Isopyrum 1991-04-16 CD 3-Medium --- Special



Concern



Vulnerable



G5 S2



Vascular Plant 4091 Enemion biternatum Eastern Isopyrum 2005-01-11 A 2-High --- Special



Concern



Vulnerable



G5 S2



Vascular Plant 23362 Enemion biternatum Eastern Isopyrum 2005-01-06 E 2-High --- Special



Concern



Vulnerable



G5 S2



Vascular Plant 6456 Enemion biternatum Eastern Isopyrum 1987-04-04 A? 3-Medium --- Special



Concern



Vulnerable



G5 S2



Vascular Plant 18035 Enemion biternatum Eastern Isopyrum 1991-05-23 C? 3-Medium --- Special



Concern



Vulnerable



G5 S2
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Vascular Plant 18381 Enemion biternatum Eastern Isopyrum 2013-04-18 A 3-Medium --- Special



Concern



Vulnerable



G5 S2



Vascular Plant 31936 Enemion biternatum Eastern Isopyrum 2013-04-23 C 3-Medium --- Special



Concern



Vulnerable



G5 S2



Vascular Plant 23741 Eupatorium saltuense Tall Boneset 1961-09-06 H 3-Medium --- Significantly



Rare Limited



G4 S1?



Vascular Plant 23740 Eupatorium saltuense Tall Boneset 1956-07-24 H 3-Medium --- Significantly



Rare Limited



G4 S1?



Vascular Plant 28778 Eupatorium saltuense Tall Boneset 2008-08-15 C 2-High --- Significantly



Rare Limited



G4 S1?



Vascular Plant 17367 Gillenia stipulata Indian Physic 2005-10-05 B 2-High --- Threatened G5 S2



Vascular Plant 621 Gillenia stipulata Indian Physic 1985-05 A 3-Medium --- Threatened G5 S2



Vascular Plant 4923 Gillenia stipulata Indian Physic 1986-06-12 B 3-Medium --- Threatened G5 S2



Vascular Plant 16639 Gillenia stipulata Indian Physic 1986-05-30 D? 3-Medium --- Threatened G5 S2



Vascular Plant 10708 Gillenia stipulata Indian Physic 1986-05-11 A 3-Medium --- Threatened G5 S2



Vascular Plant 16091 Gillenia stipulata Indian Physic 1985-07 E 3-Medium --- Threatened G5 S2



Vascular Plant 23086 Gillenia stipulata Indian Physic 2006-05-04 H? 3-Medium --- Threatened G5 S2



Vascular Plant 23160 Gillenia stipulata Indian Physic 2005-08 A 2-High --- Threatened G5 S2



Vascular Plant 23927 Hackelia virginiana Virginia Stickseed 2005-08-24 CD 3-Medium --- Significantly



Rare



Peripheral



G5 S2



Vascular Plant 20115 Hexalectris spicata Crested Coralroot 1956-07-10 H 3-Medium --- Significantly



Rare



Peripheral



G5 S2



Vascular Plant 23517 Hottonia inflata Featherfoil 1979-06 H 3-Medium --- Significantly



Rare Other



G4 S1?



Vascular Plant 30038 Iris prismatica Slender Blue Iris 1990-07-18 E 2-High --- Significantly



Rare



Throughout



G4G5 S1S2



Vascular Plant 25065 Isoetes piedmontana Piedmont Quillwort 1992-05-12 E 3-Medium --- Endangered G4 S2



Vascular Plant 24278 Isoetes piedmontana Piedmont Quillwort 1989-04-22 E 3-Medium --- Endangered G4 S2



Vascular Plant 14666 Isoetes piedmontana Piedmont Quillwort 1993-03-23 E 3-Medium --- Endangered G4 S2



Vascular Plant 10793 Isoetes piedmontana Piedmont Quillwort 1993-04-17 A 3-Medium --- Endangered G4 S2
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Vascular Plant 7541 Isoetes virginica Virginia Quillwort 2006-05-04 AB 2-High --- Significantly



Rare Limited



G1 S1



Vascular Plant 3131 Liatris squarrulosa Earle's Blazing-star 1986-09-16 F 3-Medium --- Significantly



Rare



Peripheral



G4G5 S2



Vascular Plant 17066 Lithospermum



canescens



Hoary Puccoon 1986-05-11 F 3-Medium --- Threatened G5 S2



Vascular Plant 1962 Marshallia legrandii Oak Barrens Barbara's-



buttons



1961-06-16 H 3-Medium --- Significantly



Rare Limited



G1 S1



Vascular Plant 9479 Matelea decipiens Glade Milkvine 1985-05-11 E 3-Medium --- Significantly



Rare



Peripheral



G5 S3



Vascular Plant 5757 Panicum flexile Wiry Panic Grass 1963-09-25 H 3-Medium --- Threatened G5 S1



Vascular Plant 2486 Parthenium



auriculatum



Glade Wild Quinine 2010-05-20 B 3-Medium --- Significantly



Rare



Throughout



G3G4 S3



Vascular Plant 22327 Parthenium



auriculatum



Glade Wild Quinine 2005-10-05 C? 3-Medium --- Significantly



Rare



Throughout



G3G4 S3



Vascular Plant 16690 Parthenium



auriculatum



Glade Wild Quinine 2005-10-18 B 3-Medium --- Significantly



Rare



Throughout



G3G4 S3



Vascular Plant 21716 Parthenium



auriculatum



Glade Wild Quinine 2005-07-14 BC 1-Very



High



--- Significantly



Rare



Throughout



G3G4 S3



Vascular Plant 18396 Phacelia covillei Buttercup Phacelia 1991-08-11 A 3-Medium --- Significantly



Rare



Throughout



G3 S3



Vascular Plant 31937 Phacelia covillei Buttercup Phacelia 2013-04-18 BC 3-Medium --- Significantly



Rare



Throughout



G3 S3



Vascular Plant 23915 Platanthera



peramoena



Purple Fringeless



Orchid



2006-07-27 BC 3-Medium --- Threatened G5 S2



Vascular Plant 26211 Platanthera



peramoena



Purple Fringeless



Orchid



2008-07-20 D 3-Medium --- Threatened G5 S2
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Vascular Plant 33523 Platanthera



peramoena



Purple Fringeless



Orchid



2018-07-13 B 1-Very



High



--- Threatened G5 S2



Vascular Plant 7148 Portulaca smallii Small's Portulaca 1985-09-06 C 3-Medium --- Threatened G3 S2



Vascular Plant 1530 Portulaca smallii Small's Portulaca 1991-10 C 3-Medium --- Threatened G3 S2



Vascular Plant 7111 Portulaca smallii Small's Portulaca 1985-09-06 A 3-Medium --- Threatened G3 S2



Vascular Plant 10609 Portulaca smallii Small's Portulaca 1991-10-09 A 3-Medium --- Threatened G3 S2



Vascular Plant 9984 Portulaca smallii Small's Portulaca 1985-06-25 C 3-Medium --- Threatened G3 S2



Vascular Plant 7850 Portulaca smallii Small's Portulaca 1979-11 H 3-Medium --- Threatened G3 S2



Vascular Plant 4241 Portulaca smallii Small's Portulaca 1991-10-31 C? 3-Medium --- Threatened G3 S2



Vascular Plant 573 Portulaca smallii Small's Portulaca 1991-10-09 A 3-Medium --- Threatened G3 S2



Vascular Plant 7150 Portulaca smallii Small's Portulaca 1991-10-02 B 3-Medium --- Threatened G3 S2



Vascular Plant 4962 Portulaca smallii Small's Portulaca 1991-10 C? 3-Medium --- Threatened G3 S2



Vascular Plant 9152 Portulaca smallii Small's Portulaca 2013-06-25 A 3-Medium --- Threatened G3 S2



Vascular Plant 14752 Portulaca smallii Small's Portulaca 1979-11 H 3-Medium --- Threatened G3 S2



Vascular Plant 809 Portulaca smallii Small's Portulaca 1979-11 E 3-Medium --- Threatened G3 S2



Vascular Plant 572 Portulaca smallii Small's Portulaca 1985-11-11 AB 3-Medium --- Threatened G3 S2



Vascular Plant 17416 Portulaca smallii Small's Portulaca 1979-11 CD 3-Medium --- Threatened G3 S2



Vascular Plant 1331 Portulaca smallii Small's Portulaca 1992-10-21 C 3-Medium --- Threatened G3 S2



Vascular Plant 23447 Potamogeton nodosus American Pondweed 1949-06-25 H 2-High --- Significantly



Rare Disjunct



G5 SH



Vascular Plant 29771 Ptilimnium nodosum Harperella 2011-07-13 E 1-Very



High



Endangered Endangered G2 S1



Vascular Plant 31595 Ptilimnium nodosum Harperella 2012-08-09 E 2-High Endangered Endangered G2 S1



Vascular Plant 10265 Ptilimnium nodosum Harperella 2013-07-31 C 1-Very



High



Endangered Endangered G2 S1



Vascular Plant 29772 Ptilimnium nodosum Harperella 2011-07-13 E 2-High Endangered Endangered G2 S1



Vascular Plant 14812 Pycnanthemum torreyi Torrey's Mountain-mint 1956-07-24 H 3-Medium --- Significantly



Rare



Throughout



G2 S1



Vascular Plant 5323 Ranunculus flabellaris Yellow Water-



crowfoot



1979-06 H 3-Medium --- Special



Concern



Historical



G5 S1



Vascular Plant 13578 Rhus michauxii Michaux's Sumac 1914-09 H 3-Medium Endangered Endangered G2G3 S2



Vascular Plant 12711 Rhus michauxii Michaux's Sumac 2017-10-04 D? 2-High Endangered Endangered G2G3 S2
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Vascular Plant 33951 Ruellia purshiana Pursh's Wild-petunia 2010-05-18 E 2-High --- Special



Concern



Vulnerable



G3 S2



Vascular Plant 6543 Scirpus pendulus Rufous Bulrush 1963-07-20 H 3-Medium --- Significantly



Rare Other



G5 S1



Vascular Plant 1367 Scutellaria leonardii Shale-barren Skullcap 1989-05-20 A 3-Medium --- Endangered G4T4 S2



Vascular Plant 17790 Silphium



terebinthinaceum



Prairie Dock 2010-05-20 AB 3-Medium --- Significantly



Rare



Peripheral



G4G5 S2



Vascular Plant 16544 Silphium



terebinthinaceum



Prairie Dock 1986-05-11 F 3-Medium --- Significantly



Rare



Peripheral



G4G5 S2



Vascular Plant 18882 Silphium



terebinthinaceum



Prairie Dock 1985-09 C 3-Medium --- Significantly



Rare



Peripheral



G4G5 S2



Vascular Plant 10285 Silphium



terebinthinaceum



Prairie Dock 1993-10-15 BC 3-Medium --- Significantly



Rare



Peripheral



G4G5 S2



Vascular Plant 19959 Silphium



terebinthinaceum



Prairie Dock 1994-04-17 B 3-Medium --- Significantly



Rare



Peripheral



G4G5 S2



Vascular Plant 1773 Silphium



terebinthinaceum



Prairie Dock 2005-07-07 B 3-Medium --- Significantly



Rare



Peripheral



G4G5 S2



Vascular Plant 3773 Silphium



terebinthinaceum



Prairie Dock 2005-10-06 C 3-Medium --- Significantly



Rare



Peripheral



G4G5 S2



Vascular Plant 7336 Silphium



terebinthinaceum



Prairie Dock 2005-10-05 BC 1-Very



High



--- Significantly



Rare



Peripheral



G4G5 S2



Vascular Plant 24080 Silphium



terebinthinaceum



Prairie Dock 2013-09-25 BC 1-Very



High



--- Significantly



Rare



Peripheral



G4G5 S2



Vascular Plant 24783 Silphium



terebinthinaceum



Prairie Dock 2013-09-25 B 2-High --- Significantly



Rare



Peripheral



G4G5 S2
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Vascular Plant 2222 Solidago rigida var.



glabrata



Southeastern Bold



Goldenrod



1994-04-17 E 3-Medium --- Significantly



Rare



Peripheral



G5T4 S2



Vascular Plant 12142 Solidago rigida var.



glabrata



Southeastern Bold



Goldenrod



1990 C 3-Medium --- Significantly



Rare



Peripheral



G5T4 S2



Vascular Plant 22318 Solidago rigida var.



glabrata



Southeastern Bold



Goldenrod



2005-10-05 D 2-High --- Significantly



Rare



Peripheral



G5T4 S2



Vascular Plant 21741 Stewartia ovata Mountain Camellia 2004-08-23 C 1-Very



High



--- Significantly



Rare



Peripheral



G4 S3



Vascular Plant 13154 Thermopsis mollis Appalachian Golden-



banner



1938-04-20 H 3-Medium --- Special



Concern



Vulnerable



G3G4 S2



Vascular Plant 23863 Thermopsis mollis Appalachian Golden-



banner



1931 H 3-Medium --- Special



Concern



Vulnerable



G3G4 S2



Vascular Plant 4910 Thermopsis mollis Appalachian Golden-



banner



1985-05 D 3-Medium --- Special



Concern



Vulnerable



G3G4 S2



Vascular Plant 23488 Utricularia cornuta Horned Bladderwort 1992-06-22 E 3-Medium --- Threatened G5 S1S2



Vascular Plant 37201 Utricularia cornuta Horned Bladderwort 2017-04-30 E 2-High --- Threatened G5 S1S2



Natural Areas Documented Within Project Area



Site Name Representational Rating Collective Rating



Chicod Creek Swamp and Slopes R4 (Moderate) C5 (General)



TAR/Crooked Creek Aquatic Habitat R4 (Moderate) C4 (Moderate)



Tar River/Spring Hope Slopes R5 (General) C4 (Moderate)



Cattail Creek Woods R5 (General) C4 (Moderate)



North Big Peachtree Creek Flatrock R3 (High) C4 (Moderate)



West Big Peachtree Creek Flatrock R3 (High) C4 (Moderate)



Hester Diabase Area R2 (Very High) C4 (Moderate)



Tillery Longleaf Pine Forest R2 (Very High) C5 (General)



Cedar Rock Church Flatrock R3 (High) C3 (High)



County Line Flatrocks R3 (High) C4 (Moderate)
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Norris Creek Rare Plant Site R5 (General) C4 (Moderate)



Big Peachtree Creek Flatrock R4 (Moderate) C5 (General)



Otter Creek Natural Area R4 (Moderate) C4 (Moderate)



Little Shocco Creek Hardwood Forest R5 (General) C5 (General)



Bunn Flatrock R4 (Moderate) C4 (Moderate)



Pyrophyllite Ridge Monadnocks R5 (General) C5 (General)



Bog Flatrock R2 (Very High) C3 (High)



Diabase Sill near Clay R2 (Very High) C4 (Moderate)



Voice of America Site A R2 (Very High) C4 (Moderate)



Voice of America Site B R2 (Very High) C5 (General)



Voice of America Site C R5 (General) C5 (General)



TAR/Upper Tar River Aquatic Habitat R1 (Exceptional) C1 (Exceptional)



TAR/Lower Tar River Aquatic Habitat R1 (Exceptional) C2 (Very High)



TAR/Rocky Swamp Aquatic Habitat R2 (Very High) C4 (Moderate)



Beech Branch/Tar River Meander Loop R5 (General) C5 (General)



Adcock Road Hardwood Forest R1 (Exceptional) C3 (High)



Dirgie Mine Road Rare Plant Site R5 (General) C5 (General)



Denny Store Gabbro Forest R4 (Moderate) C4 (Moderate)



Cub Creek Tributary Rare Plant Site R1 (Exceptional) C5 (General)



TAR/Shocco Creek Subbasin Aquatic Habitat R2 (Very High) C3 (High)



Bethel/Grindle Hardwood Flats R2 (Very High) C5 (General)



Shelton Creek Alluvial Forest R5 (General) C5 (General)



Fishing Creek/Enfield Bottomland R2 (Very High) C3 (High)



Reedy Creek Hardwood Forests R3 (High) C5 (General)



TAR/Swift Creek Aquatic Habitat R1 (Exceptional) C1 (Exceptional)



Fishing Creek Floodplain Forest R4 (Moderate) C4 (Moderate)



Tar River/Belltown Road Slopes R5 (General) C5 (General)



Tar River Fern Slopes R5 (General) C5 (General)



Shocco Creek Bluffs and Floodplain R2 (Very High) C2 (Very High)



Cokey Swamp R5 (General) C5 (General)



Red Bud Creek Slopes R4 (Moderate) C5 (General)



Maple Branch Floodplain Forest R3 (High) C5 (General)



Fishing Creek Fern Slopes R3 (High) C5 (General)



Tar River/Triassic Basin Floodplain R3 (High) C5 (General)



Tar River/Lynch Creek Floodplain R3 (High) C4 (Moderate)



TAR/Cedar Creek Aquatic Habitat R5? (General?) C? (Unranked)



TAR/Fishing Creek Aquatic Habitat R1 (Exceptional) C2 (Very High)



TAR/Middle Tar River Aquatic Habitat R3 (High) C2 (Very High)



Page 40 of 200











Natural Areas Documented Within Project Area



Site Name Representational Rating Collective Rating



Medoc Mountain State Park R3 (High) C3 (High)



TAR/Stony Creek Aquatic Habitat R3 (High) C4 (Moderate)



TAR/Little Fishing Creek Subbasin Aquatic Habitat R1 (Exceptional) C2 (Very High)



TAR/Tabbs Creek Subbasin Aquatic Habitat R3 (High) C3 (High)



Little Fishing Creek/Odell Hardwood Forest R2 (Very High) C4 (Moderate)



Shocco Creek/Lickskillet Hardwood Forest R5 (General) C5 (General)



Goshen Gabbro Forest R1 (Exceptional) C2 (Very High)



Lower Tar River Marshes and Swamp R4 (Moderate) C4 (Moderate)



Tar River/Wilton Slopes R1 (Exceptional) C3 (High)



Tar River (Person) Slopes R4 (Moderate) C5 (General)



Cypress Creek Natural Area R5 (General) C5 (General)



Ruin Creek Slopes R5 (General) C5 (General)



Polk Huff Road Dry Forest R3 (High) C5 (General)



Fishing Creek/Arcola Hardwood Forest R2 (Very High) C4 (Moderate)



Haw Creek Meanders R3 (High) C4 (Moderate)



Swift Creek Swamp Forest R4 (Moderate) C5 (General)



Swift Creek/Gold Rock Swamp Forest R5 (General) C5 (General)



Laurel Mill Natural Area R5 (General) C4 (Moderate)



Tabbs Creek Rich Slopes R3 (High) C5 (General)



Tallyho Monadnock R5 (General) C5 (General)



Tar River Camassia Slopes R2 (Very High) C4 (Moderate)



Tarboro Floodplain R3 (High) C5 (General)



Harris Mill Run Slopes R5 (General) C5 (General)



Fishing Creek Occoneechee Bottomland R3 (High) C4 (Moderate)



Tar River/Wolfpen Branch Floodplain R3 (High) C4 (Moderate)



Tar River/Blue Banks Farm Slopes R2 (Very High) C4 (Moderate)



Sims Bridge Road Levee Forest R5 (General) C4 (Moderate)



River Park North Floodplain Forest R5 (General) C4 (Moderate)



Overton Rock R2 (Very High) C4 (Moderate)



Managed Areas Documented Within Project Area



*



Managed Area Name Owner Owner Type



Conservation Trust for North Carolina Easement Conservation Trust for North Carolina Private



Tar River Land Conservancy Easement Tar River Land Conservancy Private



North American Land Trust Easement North American Land Trust Private



NC Wildlife Resources Commission Easement NC Wildlife Resources Commission State



Ducks Unlimited (Wetlands America Trust)



Easement



Ducks Unlimited (Wetlands America Trust) Private
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Managed Areas Documented Within Project Area



*



Managed Area Name Owner Owner Type



Embro Game Land NC Wildlife Resources Commission State



Embro Game Land Dedicated Nature Preserve NC Wildlife Resources Commission State



Shocco Creek Game Land NC Wildlife Resources Commission State



Shocco Creek Game Land Dedicated Nature



Preserve



NC Wildlife Resources Commission State



Tillery Game Land NC Wildlife Resources Commission State



Tillery Game Land Dedicated Nature Preserve NC Wildlife Resources Commission State



Medoc Mountain State Park NC DNCR, Division of Parks and Recreation State



Voice of America Site B US Information Services Federal



Tar River Land Conservancy Preserve Tar River Land Conservancy Private



Brinkleyville Game Land Dedicated Nature Preserve NC Wildlife Resources Commission State



Brinkleyville Game Land NC Wildlife Resources Commission State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Lower Fishing Creek Game Land NC Wildlife Resources Commission State



Lower Fishing Creek Game Land Dedicated Nature



Preserve



NC Wildlife Resources Commission State



Sandy Creek Game Land NC Wildlife Resources Commission State



Sandy Creek Game Land Dedicated Nature PreserveNC Wildlife Resources Commission State



Upper Coastal Plain Research Station NC Department of Agriculture, Research



Stations Division



State



NC Department of Administration Conservation



Easement



NC Department of Administration State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



ECU West Research Campus East Carolina University State



NC Department of Transportation Mitigation Site NC Department of Transportation State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Farm and Ranch Lands Protection Program



Easement



US Department of Agriculture, Natural



Resources Conservation Service



Federal



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



River Park North City of Greenville Local Government



North American Land Trust Easement North American Land Trust Private
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Managed Areas Documented Within Project Area



*



Managed Area Name Owner Owner Type



NC Agricultural Development and Farmland



Preservation Trust Fund Easement



NC Department of Agriculture State



Nash County Open Space Nash County: multiple local government Local Government



Medoc Mountain State Park Dedicated Nature



Preserve



NC DNCR, Division of Parks and Recreation State



NC Agricultural Development and Farmland



Preservation Trust Fund Easement



NC Department of Agriculture State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Lower Tar River Preserve The Nature Conservancy Private



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Farm and Ranch Lands Protection Program



Easement



US Department of Agriculture, Natural



Resources Conservation Service



Federal



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Wetland Reserve Program Easement US Department of Agriculture, Natural



Resources Conservation Service



Federal



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Farm and Ranch Lands Protection Program



Easement



US Department of Agriculture, Natural



Resources Conservation Service



Federal



Oxford Tobacco Research Station NC Department of Agriculture, Research



Stations Division



State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Medoc Mountain State Park Registered Heritage



Area



NC DNCR, Division of Parks and Recreation State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



NC Agricultural Development and Farmland



Preservation Trust Fund Easement



NC Department of Agriculture State



Wetland Reserve Program Easement US Department of Agriculture, Natural



Resources Conservation Service



Federal



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State
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Managed Areas Documented Within Project Area



*



Managed Area Name Owner Owner Type



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Wetland Reserve Program Easement US Department of Agriculture, Natural



Resources Conservation Service



Federal



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Edgecombe County Open Space Edgecombe County: multiple local



government



Local Government



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



North Carolina Coastal Land Trust Easement North Carolina Coastal Land Trust Private



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Haw Creek Meanders Registered Heritage Area Weyerhaeuser Company Private



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



North Carolina Coastal Land Trust Easement North Carolina Coastal Land Trust Private



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Nash Correctional Institution NC Department of Public Safety State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State
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Managed Areas Documented Within Project Area



*



Managed Area Name Owner Owner Type



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Farm and Ranch Lands Protection Program



Easement



US Department of Agriculture, Natural



Resources Conservation Service



Federal



National Guard Armory Readiness Center NC Department of Public Safety State



Wetland Reserve Program Easement US Department of Agriculture, Natural



Resources Conservation Service



Federal



Tar River Game Land NC Wildlife Resources Commission State



Fountain Youth Development Center NC Department of Public Safety State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



North Carolina Coastal Land Trust - Otter Creek



Preserve



North Carolina Coastal Land Trust Private



Wetland Reserve Program Easement US Department of Agriculture, Natural



Resources Conservation Service



Federal



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



NC Agricultural Development and Farmland



Preservation Trust Fund Easement



NC Department of Agriculture State



Wetland Reserve Program Easement US Department of Agriculture, Natural



Resources Conservation Service



Federal



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Warren Correctional Institution NC Department of Public Safety State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Wetland Reserve Program Easement US Department of Agriculture, Natural



Resources Conservation Service



Federal
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Managed Areas Documented Within Project Area



*



Managed Area Name Owner Owner Type



Franklin Correctional Center NC Department of Public Safety State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Farm and Ranch Lands Protection Program



Easement



US Department of Agriculture, Natural



Resources Conservation Service



Federal



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Franklin County Open Space Franklin County: multiple local government Local Government



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



US Fish and Wildlife Service Easement US Fish and Wildlife Service Federal



Wetland Reserve Program Easement US Department of Agriculture, Natural



Resources Conservation Service



Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Wetland Reserve Program Easement US Department of Agriculture, Natural



Resources Conservation Service



Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Managed Areas Documented Within Project Area



*



Managed Area Name Owner Owner Type



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



US Fish and Wildlife Service Easement US Fish and Wildlife Service Federal



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Falkland Woods/Otter Creek Natural Area East Carolina University State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



DPS Coastal Region Office NC Department of Public Safety State



US Fish and Wildlife Service Easement US Fish and Wildlife Service Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Managed Areas Documented Within Project Area



*



Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Farm and Ranch Lands Protection Program



Easement



US Department of Agriculture, Natural



Resources Conservation Service



Federal



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



North Carolina Swine Buyout Easement NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Grasslands Reserve Program Easement US Department of Agriculture, Natural



Resources Conservation Service



Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Nash County Open Space Easement Nash County: multiple local government Local Government



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Managed Areas Documented Within Project Area



*



Managed Area Name Owner Owner Type



North Carolina Coastal Land Trust Easement North Carolina Coastal Land Trust Private



US Fish and Wildlife Service Easement US Fish and Wildlife Service Federal



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Otter Creek Registered Heritage Area East Carolina University State



US Fish and Wildlife Service Easement US Fish and Wildlife Service Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



US Fish and Wildlife Service Easement US Fish and Wildlife Service Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Managed Areas Documented Within Project Area



*



Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Department of Transportation Mitigation Site NC Department of Transportation State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State
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Managed Areas Documented Within Project Area



*



Managed Area Name Owner Owner Type



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



North Carolina Swine Buyout Easement NC Department of Agriculture, Division of



Soil and Water Conservation



State



Wetland Reserve Program Easement US Department of Agriculture, Natural



Resources Conservation Service



Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Managed Areas Documented Within Project Area



*



Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



US Fish and Wildlife Service Easement US Fish and Wildlife Service Federal



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Wetland Reserve Program Easement US Department of Agriculture, Natural



Resources Conservation Service



Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Wetland Reserve Program Easement US Department of Agriculture, Natural



Resources Conservation Service



Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Managed Areas Documented Within Project Area



*



Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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*



Managed Area Name Owner Owner Type



Wetland Reserve Program Easement



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Wetland Reserve Program Easement US Department of Agriculture, Natural



Resources Conservation Service



Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State
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*



Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Department of Transportation Mitigation Site NC Department of Transportation State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Grasslands Reserve Program Easement US Department of Agriculture, Natural



Resources Conservation Service



Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Wetland Reserve Program Easement US Department of Agriculture, Natural



Resources Conservation Service



Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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*



Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



North Carolina Swine Buyout Easement NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



US Fish and Wildlife Service Easement US Fish and Wildlife Service Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Department of Transportation Mitigation Site NC Department of Transportation State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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*



Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Wetland Reserve Program Easement US Department of Agriculture, Natural



Resources Conservation Service



Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Medoc Mountain State Park/Little Fishing Creek



Bluffs Registered Heritage Area



NC DNCR, Division of Parks and Recreation State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Wetland Reserve Program Easement US Department of Agriculture, Natural



Resources Conservation Service



Federal



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



City of Oxford Open Space City of Oxford Local Government



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



US Fish and Wildlife Service Easement US Fish and Wildlife Service Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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*
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NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



North Carolina Swine Buyout Easement NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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*



Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



US Fish and Wildlife Service Easement US Fish and Wildlife Service Federal



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Wetland Reserve Program Easement US Department of Agriculture, Natural



Resources Conservation Service



Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



US Fish and Wildlife Service Easement US Fish and Wildlife Service Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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*



Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



US Fish and Wildlife Service Easement US Fish and Wildlife Service Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



North Carolina Swine Buyout Easement NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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*



Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



US Fish and Wildlife Service Easement US Fish and Wildlife Service Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



US Fish and Wildlife Service Easement US Fish and Wildlife Service Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Wilton Slopes Park Granville County Local Government



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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*



Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Wetland Reserve Program Easement US Department of Agriculture, Natural



Resources Conservation Service



Federal
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Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



US Fish and Wildlife Service Easement US Fish and Wildlife Service Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



US Fish and Wildlife Service Easement US Fish and Wildlife Service Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Wetland Reserve Program Easement US Department of Agriculture, Natural



Resources Conservation Service



Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Managed Areas Documented Within Project Area



*



Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



US Fish and Wildlife Service Easement US Fish and Wildlife Service Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State
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Managed Areas Documented Within Project Area



*



Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



North Carolina Coastal Land Trust Easement North Carolina Coastal Land Trust Private



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Department of Transportation Mitigation Site NC Department of Transportation State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Managed Areas Documented Within Project Area



*



Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



US Fish and Wildlife Service Easement US Fish and Wildlife Service Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Page 69 of 200











Managed Areas Documented Within Project Area



*



Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



US Fish and Wildlife Service Easement US Fish and Wildlife Service Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Managed Areas Documented Within Project Area



*



Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



US Fish and Wildlife Service Easement US Fish and Wildlife Service Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Wetland Reserve Program Easement US Department of Agriculture, Natural



Resources Conservation Service



Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Managed Areas Documented Within Project Area



*



Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



US Fish and Wildlife Service Easement US Fish and Wildlife Service Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Managed Areas Documented Within Project Area



*



Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Managed Areas Documented Within Project Area



*



Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Managed Areas Documented Within Project Area



*



Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



US Fish and Wildlife Service Easement US Fish and Wildlife Service Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Managed Areas Documented Within Project Area



*



Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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*



Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Old Sparta Boat Ramp NC Wildlife Resources Commission State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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*



Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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*



Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



US Fish and Wildlife Service Easement US Fish and Wildlife Service Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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*



Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Overton Rock Registered Heritage Area Private Individual Private



Tarboro Boat Landing NC Wildlife Resources Commission State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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*



Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



US Fish and Wildlife Service Easement US Fish and Wildlife Service Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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*
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Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Department of Transportation Mitigation Site NC Department of Transportation State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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*
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Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



NC Department of Transportation Mitigation Site NC Department of Transportation State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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*
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Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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*
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Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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*
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Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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*
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Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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*



Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



US Fish and Wildlife Service Easement US Fish and Wildlife Service Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Department of Transportation Mitigation Site NC Department of Transportation State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Department of Transportation Mitigation Site NC Department of Transportation State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Managed Areas Documented Within Project Area



*



Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Department of Transportation Mitigation Site NC Department of Transportation State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Department of Transportation Mitigation Site NC Department of Transportation State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Managed Areas Documented Within Project Area



*



Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Managed Areas Documented Within Project Area



*



Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Department of Transportation Mitigation Site NC Department of Transportation State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Managed Areas Documented Within Project Area



*



Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Department of Transportation Mitigation Site NC Department of Transportation State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Department of Transportation Mitigation Site NC Department of Transportation State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Managed Areas Documented Within Project Area



*



Managed Area Name Owner Owner Type



City of Greenville Open Space City of Greenville Local Government



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Department of Transportation Mitigation Site NC Department of Transportation State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



*



NOTE: If the proposed project intersects with a conservation/managed area, please contact the landowner directly for additional information. If the project intersects with a Dedicated Nature Preserve



(DNP), Registered Natural Heritage Area (RHA), or Federally-listed species, NCNHP staff may provide additional correspondence regarding the project.



Definitions and an explanation of status designations and codes can be found at https://ncnhde.natureserve.org/help. Data query generated on June 25, 2020; source: NCNHP, Q2 Apr 2020. Please



resubmit your information request if more than one year elapses before project initiation as new information is continually added to the NCNHP database.
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  Natural Heritage Element Occurrences, Natural Areas, and Managed Areas Within a One-mile Radius of the Project Area



USACE - Tar-Pamlico Basin Flood Risk Management Study



June 25, 2020



NCNHDE-12366



Element Occurrences Documented Within a One-mile Radius of the Project Area



Taxonomic



Group



EO ID Scientific Name Common Name Last



Observation



Date



Element



Occurrence



Rank



Accuracy Federal



Status



State



Status



Global



Rank



State



Rank



Amphibian 39378 Ambystoma mabeei Mabee's Salamander 2018-11-20 E 3-Medium --- Threatened G4 S2



Amphibian 37818 Ambystoma



talpoideum



Mole Salamander 2017-06-22 E 2-High --- Special



Concern



G5 S2S3



Amphibian 35274 Ambystoma



talpoideum



Mole Salamander 2016-03-04 D? 2-High --- Special



Concern



G5 S2S3



Amphibian 37392 Ambystoma



talpoideum



Mole Salamander 1979-04 H 4-Low --- Special



Concern



G5 S2S3



Amphibian 35946 Anaxyrus quercicus Oak Toad 2011-05-18 BC 3-Medium --- Significantly



Rare



G5 S2



Amphibian 37394 Anaxyrus quercicus Oak Toad 1933-07-01 H 4-Low --- Significantly



Rare



G5 S2



Amphibian 37231 Anaxyrus quercicus Oak Toad 1998-05-08 H? 3-Medium --- Significantly



Rare



G5 S2



Amphibian 38436 Eurycea quadridigitata Dwarf Salamander 1959-12-29 H 4-Low --- Special



Concern



G5 S1



Amphibian 38460 Eurycea quadridigitata Dwarf Salamander 1991-12-03 H? 3-Medium --- Special



Concern



G5 S1



Amphibian 38474 Eurycea quadridigitata Dwarf Salamander 1980-04-16 H 3-Medium --- Special



Concern



G5 S1



Amphibian 38461 Eurycea quadridigitata Dwarf Salamander 1992-03-10 H? 3-Medium --- Special



Concern



G5 S1



Amphibian 38462 Eurycea quadridigitata Dwarf Salamander 1980-05-13 H 4-Low --- Special



Concern



G5 S1



Amphibian 38459 Eurycea quadridigitata Dwarf Salamander 1991-10-02 H? 3-Medium --- Special



Concern



G5 S1



Amphibian 38475 Eurycea quadridigitata Dwarf Salamander 1991-11-21 H? 3-Medium --- Special



Concern



G5 S1



Amphibian 11444 Hemidactylium



scutatum



Four-toed Salamander 1992-04-03 H? 3-Medium --- Special



Concern



G5 S3



Amphibian 39644 Hemidactylium



scutatum



Four-toed Salamander 2015-06-27 E 3-Medium --- Special



Concern



G5 S3
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Element Occurrences Documented Within a One-mile Radius of the Project Area



Taxonomic



Group



EO ID Scientific Name Common Name Last



Observation



Date



Element



Occurrence



Rank



Accuracy Federal



Status



State



Status



Global



Rank



State



Rank



Amphibian 39645 Hemidactylium



scutatum



Four-toed Salamander 2005-03-21 E 2-High --- Special



Concern



G5 S3



Amphibian 28554 Hemidactylium



scutatum



Four-toed Salamander 2010-04-03 E 3-Medium --- Special



Concern



G5 S3



Amphibian 39640 Hemidactylium



scutatum



Four-toed Salamander 2017-03-07 E 2-High --- Special



Concern



G5 S3



Amphibian 39651 Hemidactylium



scutatum



Four-toed Salamander 1991-11-21 E 3-Medium --- Special



Concern



G5 S3



Amphibian 12606 Necturus lewisi Neuse River Waterdog 2016-11-09 AB 3-Medium Proposed



Threatened



Special



Concern



G2 S2



Amphibian 3331 Necturus lewisi Neuse River Waterdog 2016-08-02 B 3-Medium Proposed



Threatened



Special



Concern



G2 S2



Amphibian 9293 Necturus lewisi Neuse River Waterdog 2016-01-16 AB 3-Medium Proposed



Threatened



Special



Concern



G2 S2



Amphibian 3793 Necturus lewisi Neuse River Waterdog 2018-02-27 B 3-Medium Proposed



Threatened



Special



Concern



G2 S2



Amphibian 11010 Necturus lewisi Neuse River Waterdog 1981-05-06 H 3-Medium Proposed



Threatened



Special



Concern



G2 S2



Amphibian 4383 Necturus lewisi Neuse River Waterdog 2016-02-01 B 3-Medium Proposed



Threatened



Special



Concern



G2 S2



Amphibian 8794 Necturus lewisi Neuse River Waterdog 2014-02-19 B 3-Medium Proposed



Threatened



Special



Concern



G2 S2



Amphibian 3703 Necturus lewisi Neuse River Waterdog 2014-01-12 B 3-Medium Proposed



Threatened



Special



Concern



G2 S2



Amphibian 3146 Necturus lewisi Neuse River Waterdog 2015-08-18 E 3-Medium Proposed



Threatened



Special



Concern



G2 S2



Amphibian 9021 Necturus lewisi Neuse River Waterdog 1935-03-11 H 3-Medium Proposed



Threatened



Special



Concern



G2 S2



Amphibian 19995 Necturus lewisi Neuse River Waterdog 2017-03-30 E 3-Medium Proposed



Threatened



Special



Concern



G2 S2



Amphibian 13452 Necturus lewisi Neuse River Waterdog 1992-04-09 H? 3-Medium Proposed



Threatened



Special



Concern



G2 S2



Amphibian 12486 Necturus lewisi Neuse River Waterdog 2014-01-08 B 3-Medium Proposed



Threatened



Special



Concern



G2 S2



Amphibian 16446 Necturus lewisi Neuse River Waterdog 1980-04-08 H 3-Medium Proposed



Threatened



Special



Concern



G2 S2



Page 98 of 200











Element Occurrences Documented Within a One-mile Radius of the Project Area



Taxonomic



Group



EO ID Scientific Name Common Name Last



Observation



Date



Element



Occurrence



Rank



Accuracy Federal



Status



State



Status



Global



Rank



State



Rank



Amphibian 31426 Necturus lewisi Neuse River Waterdog 2005-05-04 C 3-Medium Proposed



Threatened



Special



Concern



G2 S2



Amphibian 1993 Necturus lewisi Neuse River Waterdog 1980-01-17 H 3-Medium Proposed



Threatened



Special



Concern



G2 S2



Amphibian 39418 Necturus lewisi Neuse River Waterdog 1925-Spring H 4-Low Proposed



Threatened



Special



Concern



G2 S2



Amphibian 35617 Pseudacris nigrita Southern Chorus Frog 1933-05-01 H 3-Medium --- Significantly



Rare



G5 S2



Amphibian 35651 Pseudacris nigrita Southern Chorus Frog 1966-03-05 H 3-Medium --- Significantly



Rare



G5 S2



Amphibian 39570 Pseudacris nigrita Southern Chorus Frog 2019-04-21 E 2-High --- Significantly



Rare



G5 S2



Amphibian 35650 Pseudacris nigrita Southern Chorus Frog 1954-04-22 H 3-Medium --- Significantly



Rare



G5 S2



Amphibian 35443 Pseudacris ornata Ornate Chorus Frog 1933-02-24 H 4-Low --- Endangered G4 S2



Animal



Assemblage



32239 Waterbird Colony --- 2010-04-19 C 5-Very



Low



--- --- GNR S3



Animal



Assemblage



32263 Waterbird Colony --- 2010-04-19 CD 5-Very



Low



--- --- GNR S3



Animal



Assemblage



32531 Waterbird Colony --- 2010-04-19 C 4-Low --- --- GNR S3



Animal



Assemblage



32246 Waterbird Colony --- 2010-04-19 CD 4-Low --- --- GNR S3



Animal



Assemblage



11044 Waterbird Colony --- 1996-05 H? 4-Low --- --- GNR S3



Animal



Assemblage



16376 Waterbird Colony --- 1997 H? 3-Medium --- --- GNR S3



Animal



Assemblage



2773 Waterbird Colony --- 1996-05 H? 3-Medium --- --- GNR S3



Animal



Assemblage



23248 Waterbird Colony --- 2006-05-25 C 3-Medium --- --- GNR S3



Animal



Assemblage



27083 Waterbird Colony --- 2007 C 3-Medium --- --- GNR S3



Animal



Assemblage



23858 Waterbird Colony --- 2004 BC 3-Medium --- --- GNR S3
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Element Occurrences Documented Within a One-mile Radius of the Project Area



Taxonomic



Group



EO ID Scientific Name Common Name Last



Observation



Date



Element



Occurrence



Rank



Accuracy Federal



Status



State



Status



Global



Rank



State



Rank



Animal



Assemblage



23902 Waterbird Colony --- 2004 C 3-Medium --- --- GNR S3



Animal



Assemblage



23983 Waterbird Colony --- 2004 BC 3-Medium --- --- GNR S3



Animal



Assemblage



21467 Waterbird Colony --- 2005-05-10 D? 3-Medium --- --- GNR S3



Animal



Assemblage



8452 Waterbird Colony --- 2003-03 D 3-Medium --- --- GNR S3



Animal



Assemblage



35890 Waterbird Colony --- 2012-03-26 C 2-High --- --- GNR S3



Bird 18262 Ammodramus



henslowii



Henslow's Sparrow 2017 B 3-Medium --- Endangered G4 S1B,S1



N



Bird 6249 Ammodramus



henslowii



Henslow's Sparrow 2015 BC 3-Medium --- Endangered G4 S1B,S1



N



Bird 11961 Ammodramus



henslowii



Henslow's Sparrow 1987 H 3-Medium --- Endangered G4 S1B,S1



N



Bird 3974 Ammodramus



henslowii



Henslow's Sparrow 1993-06-27 H? 3-Medium --- Endangered G4 S1B,S1



N



Bird 15420 Ammodramus



henslowii



Henslow's Sparrow 1983-06-02 H 4-Low --- Endangered G4 S1B,S1



N



Bird 15328 Ammodramus



henslowii



Henslow's Sparrow 1987 H 4-Low --- Endangered G4 S1B,S1



N



Bird 4037 Ammodramus



henslowii



Henslow's Sparrow 1984-06-09 H 3-Medium --- Endangered G4 S1B,S1



N



Bird 1730 Ammodramus



henslowii



Henslow's Sparrow 1985-06-29 H 4-Low --- Endangered G4 S1B,S1



N



Bird 9750 Ammodramus



henslowii



Henslow's Sparrow 1987-05 H 4-Low --- Endangered G4 S1B,S1



N



Bird 17035 Haliaeetus



leucocephalus



Bald Eagle 2015-04-22 E 2-High Bald/Golden



Eagle



Protection



Act



Threatened G5 S3B,S3



N



Bird 25641 Haliaeetus



leucocephalus



Bald Eagle 2015-04-22 E 2-High Bald/Golden



Eagle



Protection



Act



Threatened G5 S3B,S3



N
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EO ID Scientific Name Common Name Last



Observation



Date



Element



Occurrence
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Accuracy Federal
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Status



Global
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Rank



Bird 26871 Haliaeetus



leucocephalus



Bald Eagle 2015-02-27 E 2-High Bald/Golden



Eagle



Protection



Act



Threatened G5 S3B,S3



N



Bird 13747 Haliaeetus



leucocephalus



Bald Eagle 2016-03-11 E 2-High Bald/Golden



Eagle



Protection



Act



Threatened G5 S3B,S3



N



Bird 39696 Haliaeetus



leucocephalus



Bald Eagle 2007 F 2-High Bald/Golden



Eagle



Protection



Act



Threatened G5 S3B,S3



N



Bird 27967 Haliaeetus



leucocephalus



Bald Eagle 2015-02-24 E 2-High Bald/Golden



Eagle



Protection



Act



Threatened G5 S3B,S3



N



Bird 2625 Haliaeetus



leucocephalus



Bald Eagle 2009 F 2-High Bald/Golden



Eagle



Protection



Act



Threatened G5 S3B,S3



N



Bird 25640 Haliaeetus



leucocephalus



Bald Eagle 2007 F 2-High Bald/Golden



Eagle



Protection



Act



Threatened G5 S3B,S3



N



Bird 24201 Haliaeetus



leucocephalus



Bald Eagle 2009 E 2-High Bald/Golden



Eagle



Protection



Act



Threatened G5 S3B,S3



N



Bird 22257 Haliaeetus



leucocephalus



Bald Eagle 2011 F 2-High Bald/Golden



Eagle



Protection



Act



Threatened G5 S3B,S3



N



Bird 26870 Haliaeetus



leucocephalus



Bald Eagle 2008-Pre F 2-High Bald/Golden



Eagle



Protection



Act



Threatened G5 S3B,S3



N
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Bird 9202 Haliaeetus



leucocephalus



Bald Eagle 2009 F 2-High Bald/Golden



Eagle



Protection



Act



Threatened G5 S3B,S3



N



Bird 22255 Haliaeetus



leucocephalus



Bald Eagle 2015-02-27 E 2-High Bald/Golden



Eagle



Protection



Act



Threatened G5 S3B,S3



N



Bird 38062 Haliaeetus



leucocephalus



Bald Eagle 2015-03-11 E 2-High Bald/Golden



Eagle



Protection



Act



Threatened G5 S3B,S3



N



Bird 39700 Haliaeetus



leucocephalus



Bald Eagle 2017 E 2-High Bald/Golden



Eagle



Protection



Act



Threatened G5 S3B,S3



N



Bird 39691 Haliaeetus



leucocephalus



Bald Eagle 1997 H? 2-High Bald/Golden



Eagle



Protection



Act



Threatened G5 S3B,S3



N



Bird 7837 Peucaea aestivalis Bachman's Sparrow 1984-06 H 4-Low --- Special



Concern



G3 S3B,S2



N



Bird 19199 Peucaea aestivalis Bachman's Sparrow 1983-05-31 H 3-Medium --- Special



Concern



G3 S3B,S2



N



Bird 10833 Picoides borealis Red-cockaded



Woodpecker



1979-02 H 4-Low Endangered Endangered G3 S2



Bird 13553 Picoides borealis Red-cockaded



Woodpecker



1977-01 H 4-Low Endangered Endangered G3 S2



Bird 9727 Picoides borealis Red-cockaded



Woodpecker



1979-01 H 3-Medium Endangered Endangered G3 S2



Bird 9159 Picoides borealis Red-cockaded



Woodpecker



1979-02 H 3-Medium Endangered Endangered G3 S2



Bird 4352 Picoides borealis Red-cockaded



Woodpecker



1977-05 X 4-Low Endangered Endangered G3 S2



Butterfly 28589 Amblyscirtes reversa Reversed Roadside-



Skipper



2010-06-29 D 3-Medium --- Significantly



Rare



G3G4 S3
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Butterfly 20047 Amblyscirtes reversa Reversed Roadside-



Skipper



2003-04-27 D? 3-Medium --- Significantly



Rare



G3G4 S3



Butterfly 1457 Amblyscirtes reversa Reversed Roadside-



Skipper



1995-08-12 H? 3-Medium --- Significantly



Rare



G3G4 S3



Butterfly 5723 Autochton cellus Golden Banded-



Skipper



X 4-Low --- Significantly



Rare



G4 S2



Butterfly 20123 Callophrys irus Frosted Elfin 2003-04-27 B? 3-Medium --- Significantly



Rare



G2G3 S2



Butterfly 10952 Erynnis martialis Mottled Duskywing 2003-04-27 B? 3-Medium --- Significantly



Rare



G3 S2



Butterfly 19737 Erynnis martialis Mottled Duskywing 1993-05-29 H? 3-Medium --- Significantly



Rare



G3 S2



Butterfly 31951 Euphyes bimacula Two-spotted Skipper 2013-05-30 E 4-Low --- Significantly



Rare



G4 S2



Butterfly 34501 Neonympha helicta Helicta Satyr 1980-Pre H 5-Very



Low



--- Significantly



Rare



G3G4 S1?



Butterfly 34505 Neonympha helicta Helicta Satyr 1995-05-21 H? 4-Low --- Significantly



Rare



G3G4 S1?



Butterfly 34496 Neonympha helicta Helicta Satyr 1990-05-24 H? 4-Low --- Significantly



Rare



G3G4 S1?



Butterfly 34486 Neonympha helicta Helicta Satyr 1995-08-12 H? 3-Medium --- Significantly



Rare



G3G4 S1?



Crustacean 31019 Cambarus davidi Carolina Ladle Crayfish 2012-03-02 E 3-Medium --- Significantly



Rare



G3 S3



Crustacean 33062 Cambarus davidi Carolina Ladle Crayfish 1980-03-11 H 3-Medium --- Significantly



Rare



G3 S3



Crustacean 33063 Cambarus davidi Carolina Ladle Crayfish 2012-03-01 E 3-Medium --- Significantly



Rare



G3 S3



Crustacean 3493 Orconectes



carolinensis



North Carolina Spiny



Crayfish



1980-03-24 H 3-Medium --- Special



Concern



G3 S3



Crustacean 29726 Orconectes



carolinensis



North Carolina Spiny



Crayfish



2017-07-13 E 3-Medium --- Special



Concern



G3 S3



Crustacean 4072 Orconectes



carolinensis



North Carolina Spiny



Crayfish



2016-03-11 E 3-Medium --- Special



Concern



G3 S3



Crustacean 59 Orconectes



carolinensis



North Carolina Spiny



Crayfish



2016-06-16 E 3-Medium --- Special



Concern



G3 S3
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Crustacean 15612 Orconectes



carolinensis



North Carolina Spiny



Crayfish



2018-07-09 E 3-Medium --- Special



Concern



G3 S3



Crustacean 5142 Orconectes



carolinensis



North Carolina Spiny



Crayfish



2016-05-27 E 3-Medium --- Special



Concern



G3 S3



Crustacean 10217 Orconectes



carolinensis



North Carolina Spiny



Crayfish



2017-08-01 E 3-Medium --- Special



Concern



G3 S3



Crustacean 38136 Orconectes



carolinensis



North Carolina Spiny



Crayfish



2017-09-05 E 3-Medium --- Special



Concern



G3 S3



Crustacean 6372 Orconectes



carolinensis



North Carolina Spiny



Crayfish



2018-09-24 E 3-Medium --- Special



Concern



G3 S3



Crustacean 31192 Orconectes



carolinensis



North Carolina Spiny



Crayfish



2009-12-02 E 3-Medium --- Special



Concern



G3 S3



Crustacean 29729 Orconectes



carolinensis



North Carolina Spiny



Crayfish



2018-09-25 E 3-Medium --- Special



Concern



G3 S3



Crustacean 6713 Orconectes



carolinensis



North Carolina Spiny



Crayfish



2016-02-15 E 3-Medium --- Special



Concern



G3 S3



Crustacean 29727 Orconectes



carolinensis



North Carolina Spiny



Crayfish



1986-05-12 H 3-Medium --- Special



Concern



G3 S3



Crustacean 17004 Orconectes



carolinensis



North Carolina Spiny



Crayfish



1994-06-04 H? 3-Medium --- Special



Concern



G3 S3



Crustacean 36739 Orconectes



carolinensis



North Carolina Spiny



Crayfish



2012-01-31 E 3-Medium --- Special



Concern



G3 S3



Crustacean 34793 Orconectes



carolinensis



North Carolina Spiny



Crayfish



2014-02-07 E 3-Medium --- Special



Concern



G3 S3



Crustacean 9970 Orconectes



carolinensis



North Carolina Spiny



Crayfish



1980-01-25 H 3-Medium --- Special



Concern



G3 S3



Crustacean 29732 Orconectes



carolinensis



North Carolina Spiny



Crayfish



2015-09-18 E 3-Medium --- Special



Concern



G3 S3



Crustacean 34794 Orconectes



carolinensis



North Carolina Spiny



Crayfish



2014-02-07 E 3-Medium --- Special



Concern



G3 S3



Crustacean 3459 Orconectes



carolinensis



North Carolina Spiny



Crayfish



1980-03-14 H 3-Medium --- Special



Concern



G3 S3



Crustacean 29730 Orconectes



carolinensis



North Carolina Spiny



Crayfish



2005-08-30 E 3-Medium --- Special



Concern



G3 S3



Crustacean 29728 Orconectes



carolinensis



North Carolina Spiny



Crayfish



1991-08-07 H? 3-Medium --- Special



Concern



G3 S3
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Dragonfly or



Damselfly



32043 Coryphaeschna ingens Regal Darner 2004-Pre H? 5-Very



Low



--- Significantly



Rare



G5 S2?



Dragonfly or



Damselfly



32039 Coryphaeschna ingens Regal Darner 2004-Pre H? 5-Very



Low



--- Significantly



Rare



G5 S2?



Dragonfly or



Damselfly



35275 Gomphurus septima Septima's Clubtail 2011-04-12 D 4-Low --- Significantly



Rare



G2 S3



Dragonfly or



Damselfly



33206 Gomphurus



ventricosus



Skillet Clubtail 1994-05-24 H? 3-Medium --- Significantly



Rare



G3 S1S2



Dragonfly or



Damselfly



32102 Gomphurus



ventricosus



Skillet Clubtail 2013-05-15 E 3-Medium --- Significantly



Rare



G3 S1S2



Dragonfly or



Damselfly



33700 Macromia margarita Mountain River Cruiser 1987-06-06 H 4-Low --- Significantly



Rare



G3 S2?



Dragonfly or



Damselfly



31277 Macromia margarita Mountain River Cruiser 1980-08-06 H 3-Medium --- Significantly



Rare



G3 S2?



Dragonfly or



Damselfly



33736 Somatochlora



georgiana



Coppery Emerald 2004-Pre H? 5-Very



Low



--- Significantly



Rare



G3G4 S2?



Dragonfly or



Damselfly



33766 Somatochlora



georgiana



Coppery Emerald 2004-Pre H? 5-Very



Low



--- Significantly



Rare



G3G4 S2?



Dragonfly or



Damselfly



33749 Somatochlora



georgiana



Coppery Emerald 2004-Pre H? 5-Very



Low



--- Significantly



Rare



G3G4 S2?



Dragonfly or



Damselfly



33762 Somatochlora



georgiana



Coppery Emerald 2004-Pre H? 5-Very



Low



--- Significantly



Rare



G3G4 S2?



Dragonfly or



Damselfly



33349 Somatochlora



georgiana



Coppery Emerald 1980-08-06 H 4-Low --- Significantly



Rare



G3G4 S2?



Dragonfly or



Damselfly



33337 Somatochlora



georgiana



Coppery Emerald 1985-08-17 H 4-Low --- Significantly



Rare



G3G4 S2?



Dragonfly or



Damselfly



33332 Somatochlora



georgiana



Coppery Emerald 1975-07-30 H 3-Medium --- Significantly



Rare



G3G4 S2?



Freshwater



Bivalve



21012 Alasmidonta



heterodon



Dwarf Wedgemussel 2018-08-09 A 3-Medium Endangered Endangered G1G2 S1



Freshwater



Bivalve



21044 Alasmidonta



heterodon



Dwarf Wedgemussel 2000-04-07 H? 3-Medium Endangered Endangered G1G2 S1



Freshwater



Bivalve



20988 Alasmidonta



heterodon



Dwarf Wedgemussel 2018-11-01 A 3-Medium Endangered Endangered G1G2 S1



Freshwater



Bivalve



21036 Alasmidonta



heterodon



Dwarf Wedgemussel 2005-08-04 BC 3-Medium Endangered Endangered G1G2 S1
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Freshwater



Bivalve



15923 Alasmidonta



heterodon



Dwarf Wedgemussel 2011-06-22 A 3-Medium Endangered Endangered G1G2 S1



Freshwater



Bivalve



31209 Alasmidonta



heterodon



Dwarf Wedgemussel 2013-07-30 E 3-Medium Endangered Endangered G1G2 S1



Freshwater



Bivalve



20982 Alasmidonta



heterodon



Dwarf Wedgemussel 2004-07-01 AC 3-Medium Endangered Endangered G1G2 S1



Freshwater



Bivalve



20981 Alasmidonta



heterodon



Dwarf Wedgemussel 1992-07-14 H? 3-Medium Endangered Endangered G1G2 S1



Freshwater



Bivalve



21034 Alasmidonta



heterodon



Dwarf Wedgemussel 1997-09-03 H? 3-Medium Endangered Endangered G1G2 S1



Freshwater



Bivalve



21043 Alasmidonta



heterodon



Dwarf Wedgemussel 1993-07-07 H? 3-Medium Endangered Endangered G1G2 S1



Freshwater



Bivalve



20089 Alasmidonta



heterodon



Dwarf Wedgemussel 2019-01-28 A 3-Medium Endangered Endangered G1G2 S1



Freshwater



Bivalve



18803 Alasmidonta



heterodon



Dwarf Wedgemussel 1999-06-29 H? 3-Medium Endangered Endangered G1G2 S1



Freshwater



Bivalve



29850 Alasmidonta



heterodon



Dwarf Wedgemussel 2013-07-17 E 3-Medium Endangered Endangered G1G2 S1



Freshwater



Bivalve



38584 Alasmidonta



heterodon



Dwarf Wedgemussel 1936-pre H 3-Medium Endangered Endangered G1G2 S1



Freshwater



Bivalve



37719 Alasmidonta



heterodon



Dwarf Wedgemussel 2017-10-25 E 3-Medium Endangered Endangered G1G2 S1



Freshwater



Bivalve



21042 Alasmidonta



heterodon



Dwarf Wedgemussel 1995-03-27 H? 3-Medium Endangered Endangered G1G2 S1



Freshwater



Bivalve



1206 Alasmidonta undulata Triangle Floater 2017-07-12 E 3-Medium --- Threatened G4 S3



Freshwater



Bivalve



942 Alasmidonta undulata Triangle Floater 2011-06-20 E 3-Medium --- Threatened G4 S3



Freshwater



Bivalve



14968 Alasmidonta undulata Triangle Floater 2017-08-31 E 3-Medium --- Threatened G4 S3



Freshwater



Bivalve



15393 Alasmidonta undulata Triangle Floater 2004-10-09 B 3-Medium --- Threatened G4 S3



Freshwater



Bivalve



15342 Alasmidonta undulata Triangle Floater 2018-06-19 A 3-Medium --- Threatened G4 S3



Freshwater



Bivalve



3114 Alasmidonta undulata Triangle Floater 1993-08-10 H? 3-Medium --- Threatened G4 S3
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Freshwater



Bivalve



6795 Alasmidonta undulata Triangle Floater 2017-08-30 C 3-Medium --- Threatened G4 S3



Freshwater



Bivalve



25731 Alasmidonta undulata Triangle Floater 2006-08-29 E 3-Medium --- Threatened G4 S3



Freshwater



Bivalve



29515 Alasmidonta undulata Triangle Floater 2010-07-28 E 3-Medium --- Threatened G4 S3



Freshwater



Bivalve



25717 Alasmidonta undulata Triangle Floater 2003-09-04 E 3-Medium --- Threatened G4 S3



Freshwater



Bivalve



7638 Alasmidonta undulata Triangle Floater 1993-10-05 H? 3-Medium --- Threatened G4 S3



Freshwater



Bivalve



25590 Alasmidonta undulata Triangle Floater 1993-01-21 H? 3-Medium --- Threatened G4 S3



Freshwater



Bivalve



13111 Alasmidonta undulata Triangle Floater 1993-07-14 H? 3-Medium --- Threatened G4 S3



Freshwater



Bivalve



25704 Alasmidonta undulata Triangle Floater 1997-08-07 H? 3-Medium --- Threatened G4 S3



Freshwater



Bivalve



3219 Alasmidonta undulata Triangle Floater 1993-04-21 H? 3-Medium --- Threatened G4 S3



Freshwater



Bivalve



36530 Elliptio fisheriana Northern Lance 2018-04-03 E 3-Medium --- Significantly



Rare



G4 S3



Freshwater



Bivalve



10310 Elliptio fisheriana Northern Lance 2019-01-28 E 3-Medium --- Significantly



Rare



G4 S3



Freshwater



Bivalve



33224 Elliptio fisheriana Northern Lance 2016-09-19 E 3-Medium --- Significantly



Rare



G4 S3



Freshwater



Bivalve



37315 Elliptio fisheriana Northern Lance 2016-11-10 E 3-Medium --- Significantly



Rare



G4 S3



Freshwater



Bivalve



36526 Elliptio fisheriana Northern Lance 2018-10-24 E 3-Medium --- Significantly



Rare



G4 S3



Freshwater



Bivalve



37318 Elliptio fisheriana Northern Lance 2018-07-27 E 3-Medium --- Significantly



Rare



G4 S3



Freshwater



Bivalve



37328 Elliptio fisheriana Northern Lance 2016-11-09 E 3-Medium --- Significantly



Rare



G4 S3



Freshwater



Bivalve



29522 Elliptio fisheriana Northern Lance 2010-04-20 E 3-Medium --- Significantly



Rare



G4 S3



Freshwater



Bivalve



35585 Elliptio fisheriana Northern Lance 2012-08-09 E 3-Medium --- Significantly



Rare



G4 S3
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Freshwater



Bivalve



37327 Elliptio fisheriana Northern Lance 2016-10-26 E 3-Medium --- Significantly



Rare



G4 S3



Freshwater



Bivalve



33321 Elliptio fisheriana Northern Lance 2013-10-02 E 3-Medium --- Significantly



Rare



G4 S3



Freshwater



Bivalve



36751 Elliptio fisheriana Northern Lance 2015-08-14 E 3-Medium --- Significantly



Rare



G4 S3



Freshwater



Bivalve



37330 Elliptio fisheriana Northern Lance 2017-02-08 E 3-Medium --- Significantly



Rare



G4 S3



Freshwater



Bivalve



37329 Elliptio fisheriana Northern Lance 2016-11-15 E 3-Medium --- Significantly



Rare



G4 S3



Freshwater



Bivalve



37326 Elliptio fisheriana Northern Lance 2016-10-25 E 3-Medium --- Significantly



Rare



G4 S3



Freshwater



Bivalve



36750 Elliptio fisheriana Northern Lance 2015-08-14 E 3-Medium --- Significantly



Rare



G4 S3



Freshwater



Bivalve



21931 Elliptio lanceolata Yellow Lance 2017-09-05 BC 3-Medium Threatened Endangered G2 S2



Freshwater



Bivalve



5754 Elliptio lanceolata Yellow Lance 2016-09-19 E 3-Medium Threatened Endangered G2 S2



Freshwater



Bivalve



21948 Elliptio lanceolata Yellow Lance 2016-09-12 A 3-Medium Threatened Endangered G2 S2



Freshwater



Bivalve



22025 Elliptio lanceolata Yellow Lance 2017-08-23 A 3-Medium Threatened Endangered G2 S2



Freshwater



Bivalve



13745 Elliptio lanceolata Yellow Lance 1987-07-09 H 3-Medium Threatened Endangered G2 S2



Freshwater



Bivalve



24418 Elliptio lanceolata Yellow Lance 1970 H 3-Medium Threatened Endangered G2 S2



Freshwater



Bivalve



21949 Elliptio lanceolata Yellow Lance 2010-04-20 B 3-Medium Threatened Endangered G2 S2



Freshwater



Bivalve



21946 Elliptio lanceolata Yellow Lance 1977-08-29 H 3-Medium Threatened Endangered G2 S2



Freshwater



Bivalve



21947 Elliptio lanceolata Yellow Lance 1991-05-06 H? 3-Medium Threatened Endangered G2 S2



Freshwater



Bivalve



34945 Elliptio lanceolata Yellow Lance 2004-11-19 E 3-Medium Threatened Endangered G2 S2



Freshwater



Bivalve



22004 Elliptio lanceolata Yellow Lance 1988-05-23 H 3-Medium Threatened Endangered G2 S2
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Freshwater



Bivalve



14068 Elliptio roanokensis Roanoke Slabshell 2017-08-01 E 3-Medium --- Special



Concern



G3 S3



Freshwater



Bivalve



2102 Elliptio roanokensis Roanoke Slabshell 2018-02-27 E 3-Medium --- Special



Concern



G3 S3



Freshwater



Bivalve



12625 Elliptio roanokensis Roanoke Slabshell 2015-08-16 E 3-Medium --- Special



Concern



G3 S3



Freshwater



Bivalve



36793 Elliptio roanokensis Roanoke Slabshell 2015-06-03 NR 3-Medium --- Special



Concern



G3 S3



Freshwater



Bivalve



16942 Elliptio roanokensis Roanoke Slabshell 2009-05-21 E 3-Medium --- Special



Concern



G3 S3



Freshwater



Bivalve



29529 Elliptio roanokensis Roanoke Slabshell 2010-05-14 E 3-Medium --- Special



Concern



G3 S3



Freshwater



Bivalve



25964 Elliptio roanokensis Roanoke Slabshell 1990-07-30 H? 3-Medium --- Special



Concern



G3 S3



Freshwater



Bivalve



31080 Elliptio roanokensis Roanoke Slabshell 2005-11-08 E 3-Medium --- Special



Concern



G3 S3



Freshwater



Bivalve



29524 Elliptio roanokensis Roanoke Slabshell 2010-07-22 E 3-Medium --- Special



Concern



G3 S3



Freshwater



Bivalve



38157 Elliptio roanokensis Roanoke Slabshell 2017-08-30 E 3-Medium --- Special



Concern



G3 S3



Freshwater



Bivalve



31086 Elliptio roanokensis Roanoke Slabshell 2005-04-06 E 3-Medium --- Special



Concern



G3 S3



Freshwater



Bivalve



29530 Elliptio roanokensis Roanoke Slabshell 2010-07-24 E 3-Medium --- Special



Concern



G3 S3



Freshwater



Bivalve



29528 Elliptio roanokensis Roanoke Slabshell 2010-07-16 E 3-Medium --- Special



Concern



G3 S3



Freshwater



Bivalve



21438 Elliptio steinstansana Tar River Spinymussel 2001-10-04 E 3-Medium Endangered Endangered G1 S1



Freshwater



Bivalve



16980 Elliptio steinstansana Tar River Spinymussel 1978-09-18 H 3-Medium Endangered Endangered G1 S1



Freshwater



Bivalve



21416 Elliptio steinstansana Tar River Spinymussel 2018-Spring B 3-Medium Endangered Endangered G1 S1



Freshwater



Bivalve



21412 Elliptio steinstansana Tar River Spinymussel 1991-07-17 H? 3-Medium Endangered Endangered G1 S1



Freshwater



Bivalve



21424 Elliptio steinstansana Tar River Spinymussel 2005-08-12 E 3-Medium Endangered Endangered G1 S1
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Freshwater



Bivalve



28313 Elliptio steinstansana Tar River Spinymussel 1971-10-31 H 3-Medium Endangered Endangered G1 S1



Freshwater



Bivalve



39315 Elliptio steinstansana Tar River Spinymussel 1936-Pre H 3-Medium Endangered Endangered G1 S1



Freshwater



Bivalve



28310 Elliptio steinstansana Tar River Spinymussel 1970-06-28 H 3-Medium Endangered Endangered G1 S1



Freshwater



Bivalve



21425 Elliptio steinstansana Tar River Spinymussel 1988-06-01 H 3-Medium Endangered Endangered G1 S1



Freshwater



Bivalve



21415 Elliptio steinstansana Tar River Spinymussel 1993-07-28 H? 3-Medium Endangered Endangered G1 S1



Freshwater



Bivalve



21414 Elliptio steinstansana Tar River Spinymussel 1999-08-20 H? 3-Medium Endangered Endangered G1 S1



Freshwater



Bivalve



21437 Elliptio steinstansana Tar River Spinymussel 1991-06-18 H? 3-Medium Endangered Endangered G1 S1



Freshwater



Bivalve



14934 Fusconaia masoni Atlantic Pigtoe 2018-08-09 A 3-Medium Proposed



Threatened



Endangered G2 S3



Freshwater



Bivalve



16027 Fusconaia masoni Atlantic Pigtoe 2018-06-21 A 3-Medium Proposed



Threatened



Endangered G2 S3



Freshwater



Bivalve



18739 Fusconaia masoni Atlantic Pigtoe 2018-09-25 A 3-Medium Proposed



Threatened



Endangered G2 S3



Freshwater



Bivalve



19338 Fusconaia masoni Atlantic Pigtoe 2004-07-16 B 3-Medium Proposed



Threatened



Endangered G2 S3



Freshwater



Bivalve



12291 Fusconaia masoni Atlantic Pigtoe 2002-10-03 AB 3-Medium Proposed



Threatened



Endangered G2 S3



Freshwater



Bivalve



33242 Fusconaia masoni Atlantic Pigtoe 2013-10-16 E 3-Medium Proposed



Threatened



Endangered G2 S3



Freshwater



Bivalve



12701 Fusconaia masoni Atlantic Pigtoe 1936-Pre H 3-Medium Proposed



Threatened



Endangered G2 S3



Freshwater



Bivalve



29666 Fusconaia masoni Atlantic Pigtoe 1992-10-21 H? 3-Medium Proposed



Threatened



Endangered G2 S3



Freshwater



Bivalve



34960 Fusconaia masoni Atlantic Pigtoe 2004-05-17 E 3-Medium Proposed



Threatened



Endangered G2 S3



Freshwater



Bivalve



18099 Lampsilis cariosa Yellow Lampmussel 2017-10-11 E 3-Medium --- Endangered G3G4 S3



Freshwater



Bivalve



8246 Lampsilis cariosa Yellow Lampmussel 2016-11-09 E 3-Medium --- Endangered G3G4 S3



Page 110 of 200











Element Occurrences Documented Within a One-mile Radius of the Project Area



Taxonomic



Group



EO ID Scientific Name Common Name Last



Observation



Date



Element



Occurrence



Rank



Accuracy Federal



Status



State



Status



Global



Rank



State



Rank



Freshwater



Bivalve



10134 Lampsilis cariosa Yellow Lampmussel 2018-06-21 E 3-Medium --- Endangered G3G4 S3



Freshwater



Bivalve



18294 Lampsilis cariosa Yellow Lampmussel 2011-06-21 E 3-Medium --- Endangered G3G4 S3



Freshwater



Bivalve



25382 Lampsilis cariosa Yellow Lampmussel 2009-10-08 E 3-Medium --- Endangered G3G4 S3



Freshwater



Bivalve



15588 Lampsilis cariosa Yellow Lampmussel 2001-08-22 E 3-Medium --- Endangered G3G4 S3



Freshwater



Bivalve



31132 Lampsilis cariosa Yellow Lampmussel 2005-06-15 E 3-Medium --- Endangered G3G4 S3



Freshwater



Bivalve



37332 Lampsilis cariosa Yellow Lampmussel 2017-05-22 E 3-Medium --- Endangered G3G4 S3



Freshwater



Bivalve



7902 Lampsilis radiata Eastern Lampmussel 2017-08-01 E 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



8390 Lampsilis radiata Eastern Lampmussel 2010-07-24 E 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



4173 Lampsilis radiata Eastern Lampmussel 2011-06-22 E 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



11533 Lampsilis radiata Eastern Lampmussel 2010-06-23 E 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



31146 Lampsilis radiata Eastern Lampmussel 2009-09-30 E 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



3567 Lampsilis radiata Eastern Lampmussel 2000-02-22 H? 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



334 Lampsilis radiata Eastern Lampmussel 1993-09-16 H? 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



31145 Lampsilis radiata Eastern Lampmussel 2005-11-08 E 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



25933 Lampsilis radiata Eastern Lampmussel 1995-09-07 H? 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



29678 Lampsilis radiata Eastern Lampmussel 2010-07-22 E 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



36516 Lampsilis radiata Eastern Lampmussel 2004-11-19 E 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



15257 Lampsilis radiata Eastern Lampmussel 1991-06-18 H? 3-Medium --- Threatened G5 S3
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Freshwater



Bivalve



14459 Lampsilis radiata Eastern Lampmussel 1988-07-05 H 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



29679 Lampsilis radiata Eastern Lampmussel 2010-07-16 E 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



20688 Lampsilis sp. 2 Chameleon



Lampmussel



2018-08-09 A 3-Medium --- Significantly



Rare



G2 S2



Freshwater



Bivalve



20776 Lampsilis sp. 2 Chameleon



Lampmussel



1997-08-06 H? 3-Medium --- Significantly



Rare



G2 S2



Freshwater



Bivalve



33992 Lampsilis sp. 2 Chameleon



Lampmussel



2012-08-03 E 3-Medium --- Significantly



Rare



G2 S2



Freshwater



Bivalve



29648 Lampsilis sp. 2 Chameleon



Lampmussel



1999-08-23 H? 3-Medium --- Significantly



Rare



G2 S2



Freshwater



Bivalve



20774 Lampsilis sp. 2 Chameleon



Lampmussel



1998-09-15 H? 3-Medium --- Significantly



Rare



G2 S2



Freshwater



Bivalve



12951 Lasmigona subviridis Green Floater 2011-06-04 E 3-Medium --- Endangered G3 S2



Freshwater



Bivalve



25398 Lasmigona subviridis Green Floater 1982-09-08 X? 3-Medium --- Endangered G3 S2



Freshwater



Bivalve



1293 Lasmigona subviridis Green Floater 2005-06-15 E 3-Medium --- Endangered G3 S2



Freshwater



Bivalve



25396 Lasmigona subviridis Green Floater 2016-09-19 E 3-Medium --- Endangered G3 S2



Freshwater



Bivalve



39225 Lasmigona subviridis Green Floater 2014-06-04 E 3-Medium --- Endangered G3 S2



Freshwater



Bivalve



25397 Lasmigona subviridis Green Floater 2002-08-22 E 3-Medium --- Endangered G3 S2



Freshwater



Bivalve



31149 Lasmigona subviridis Green Floater 2013-10-16 E 3-Medium --- Endangered G3 S2



Freshwater



Bivalve



31148 Lasmigona subviridis Green Floater 2010-06-23 E 3-Medium --- Endangered G3 S2



Freshwater



Bivalve



1148 Leptodea ochracea Tidewater Mucket 2017-08-01 E 3-Medium --- Threatened G3G4 S2



Freshwater



Bivalve



31151 Leptodea ochracea Tidewater Mucket 2017-07-12 E 3-Medium --- Threatened G3G4 S2



Freshwater



Bivalve



31162 Ligumia nasuta Eastern Pondmussel 2009-10-01 E 3-Medium --- Threatened G4 S2
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Freshwater



Bivalve



976 Ligumia nasuta Eastern Pondmussel 1985-07-17 H 3-Medium --- Threatened G4 S2



Freshwater



Bivalve



36744 Ligumia nasuta Eastern Pondmussel 2015-05-07 E 3-Medium --- Threatened G4 S2



Freshwater



Bivalve



14663 Ligumia nasuta Eastern Pondmussel 1973-01 H 3-Medium --- Threatened G4 S2



Freshwater



Bivalve



3769 Strophitus undulatus Creeper 2017-08-31 E 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



3729 Strophitus undulatus Creeper 2016-09-19 E 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



10016 Strophitus undulatus Creeper 2018-09-25 E 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



18839 Strophitus undulatus Creeper 2018-06-21 E 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



20112 Strophitus undulatus Creeper 2017-09-05 E 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



18923 Strophitus undulatus Creeper 2017-07-11 E 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



11678 Strophitus undulatus Creeper 2001-08-22 E 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



1040 Strophitus undulatus Creeper 2002-09-12 E 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



14001 Strophitus undulatus Creeper 2003-09-04 E 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



25005 Strophitus undulatus Creeper 1982-08-18 H 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



2544 Strophitus undulatus Creeper 2002-08-22 E 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



31198 Strophitus undulatus Creeper 2009-08-26 E 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



31197 Strophitus undulatus Creeper 2005-06-15 E 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



15563 Strophitus undulatus Creeper 1997-08-07 H? 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



37341 Strophitus undulatus Creeper 2017-06-30 E 3-Medium --- Threatened G5 S3
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Freshwater



Bivalve



36508 Strophitus undulatus Creeper 2011-06-22 E 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



25040 Strophitus undulatus Creeper 2018-07-27 E 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



37350 Strophitus undulatus Creeper 2016-11-03 E 3-Medium --- Threatened G5 S3



Freshwater



Bivalve



18491 Villosa constricta Notched Rainbow 2019-01-28 E 3-Medium --- Threatened G3 S3



Freshwater



Bivalve



12311 Villosa constricta Notched Rainbow 2016-06-22 E 3-Medium --- Threatened G3 S3



Freshwater



Bivalve



15517 Villosa constricta Notched Rainbow 2011-06-21 E 3-Medium --- Threatened G3 S3



Freshwater



Bivalve



9708 Villosa constricta Notched Rainbow 2010-07-24 E 3-Medium --- Threatened G3 S3



Freshwater



Bivalve



29527 Villosa constricta Notched Rainbow 1998-09-21 H? 3-Medium --- Threatened G3 S3



Freshwater



Bivalve



29513 Villosa constricta Notched Rainbow 1982-08-18 H 3-Medium --- Threatened G3 S3



Freshwater



Bivalve



6508 Villosa constricta Notched Rainbow 2010-07-29 E 3-Medium --- Threatened G3 S3



Freshwater



Bivalve



29514 Villosa constricta Notched Rainbow 2009-07-29 E 3-Medium --- Threatened G3 S3



Freshwater



Bivalve



29526 Villosa constricta Notched Rainbow 1998-12-04 H? 3-Medium --- Threatened G3 S3



Freshwater



Bivalve



3086 Villosa constricta Notched Rainbow 1992-09-18 H? 3-Medium --- Threatened G3 S3



Freshwater



Bivalve



29508 Villosa constricta Notched Rainbow 1999-06-07 H? 3-Medium --- Threatened G3 S3



Freshwater



Bivalve



29525 Villosa constricta Notched Rainbow 1993-10-21 H? 3-Medium --- Threatened G3 S3



Freshwater



Bivalve



6506 Villosa constricta Notched Rainbow 1993-07-14 H? 3-Medium --- Threatened G3 S3



Freshwater



Bivalve



15162 Villosa constricta Notched Rainbow 2005-04-08 E 3-Medium --- Threatened G3 S3



Freshwater



Bivalve



16168 Villosa constricta Notched Rainbow 2016-08-12 E 3-Medium --- Threatened G3 S3
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Freshwater



Bivalve



12159 Villosa constricta Notched Rainbow 1996-04-11 H? 3-Medium --- Threatened G3 S3



Freshwater



Bivalve



38174 Villosa constricta Notched Rainbow 2017-06-26 E 3-Medium --- Threatened G3 S3



Freshwater Fish24083 Acipenser



brevirostrum



Shortnose Sturgeon 1980-Pre H 5-Very



Low



Endangered Endangered G3 S1



Freshwater Fish38942 Acipenser oxyrinchus



oxyrinchus



Atlantic Sturgeon 2018-04-17 E 4-Low Endangered Endangered G3T3 S2



Freshwater Fish9858 Ambloplites cavifrons Roanoke Bass 2017-08-31 E 3-Medium --- Significantly



Rare



G3 S2



Freshwater Fish4695 Ambloplites cavifrons Roanoke Bass 1971-Pre X? 3-Medium --- Significantly



Rare



G3 S2



Freshwater Fish15145 Ambloplites cavifrons Roanoke Bass 2015-06-02 E 3-Medium --- Significantly



Rare



G3 S2



Freshwater Fish12249 Ambloplites cavifrons Roanoke Bass 1998-07-28 H? 3-Medium --- Significantly



Rare



G3 S2



Freshwater Fish27789 Ambloplites cavifrons Roanoke Bass 2015-06-01 E 3-Medium --- Significantly



Rare



G3 S2



Freshwater Fish5315 Ambloplites cavifrons Roanoke Bass 1971-Pre H 3-Medium --- Significantly



Rare



G3 S2



Freshwater Fish27788 Ambloplites cavifrons Roanoke Bass 1971-Pre H 3-Medium --- Significantly



Rare



G3 S2



Freshwater Fish27790 Ambloplites cavifrons Roanoke Bass 1974-04-28 H 3-Medium --- Significantly



Rare



G3 S2



Freshwater Fish31535 Ambloplites cavifrons Roanoke Bass 2012-05-14 E 3-Medium --- Significantly



Rare



G3 S2



Freshwater Fish29519 Ambloplites cavifrons Roanoke Bass 2010-07-25 E 3-Medium --- Significantly



Rare



G3 S2



Freshwater Fish18387 Ambloplites cavifrons Roanoke Bass 1992-11-17 H? 3-Medium --- Significantly



Rare



G3 S2



Freshwater Fish39238 Enneacanthus obesus Banded Sunfish 2019-04-19 E 6-Unkno



wn



--- Significantly



Rare



G5 S3



Freshwater Fish32361 Enneacanthus obesus Banded Sunfish 1997-04-01 H? 3-Medium --- Significantly



Rare



G5 S3



Freshwater Fish28889 Etheostoma collis Carolina Darter 2017-03-01 E 3-Medium --- Special



Concern



G3 S3
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Freshwater Fish29190 Etheostoma collis Carolina Darter 1980-03-20 H 3-Medium --- Special



Concern



G3 S3



Freshwater Fish15359 Lampetra aepyptera Least Brook Lamprey 1977-02-12 H 3-Medium --- Threatened G5 S2



Freshwater Fish27617 Lampetra aepyptera Least Brook Lamprey 2004-10-14 E 3-Medium --- Threatened G5 S2



Freshwater Fish8213 Lampetra aepyptera Least Brook Lamprey 1999-05-24 H? 3-Medium --- Threatened G5 S2



Freshwater Fish12660 Lampetra aepyptera Least Brook Lamprey 2002-04-09 E 3-Medium --- Threatened G5 S2



Freshwater Fish9054 Lampetra aepyptera Least Brook Lamprey 2000-08-12 H? 3-Medium --- Threatened G5 S2



Freshwater Fish12662 Lampetra aepyptera Least Brook Lamprey 1993-02-03 H? 3-Medium --- Threatened G5 S2



Freshwater Fish27616 Lampetra aepyptera Least Brook Lamprey 2006-03-16 E 3-Medium --- Threatened G5 S2



Freshwater Fish36845 Notropis chalybaeus Ironcolor Shiner 1963-07-10 H 3-Medium --- Significantly



Rare



G4 S2S3



Freshwater Fish36844 Notropis chalybaeus Ironcolor Shiner 1977-02-12 H 3-Medium --- Significantly



Rare



G4 S2S3



Freshwater Fish31578 Notropis volucellus Mimic Shiner 2012-05-19 E 3-Medium --- Threatened G5 S2



Freshwater Fish31579 Notropis volucellus Mimic Shiner 2012-05-17 E 3-Medium --- Threatened G5 S2



Freshwater Fish32573 Notropis volucellus Mimic Shiner 1980-08-06 H 3-Medium --- Threatened G5 S2



Freshwater Fish31581 Notropis volucellus Mimic Shiner 2012-05-18 E 3-Medium --- Threatened G5 S2



Freshwater Fish32567 Notropis volucellus Mimic Shiner 1966-07-01 H 3-Medium --- Threatened G5 S2



Freshwater Fish31583 Notropis volucellus Mimic Shiner 1997-08-28 H? 3-Medium --- Threatened G5 S2



Freshwater Fish32575 Notropis volucellus Mimic Shiner 1966-07-02 H 3-Medium --- Threatened G5 S2



Freshwater Fish32566 Notropis volucellus Mimic Shiner 1980-08-18 H 3-Medium --- Threatened G5 S2



Freshwater Fish32574 Notropis volucellus Mimic Shiner 1963-07-11 H 3-Medium --- Threatened G5 S2



Freshwater Fish31582 Notropis volucellus Mimic Shiner 2012-06-20 E 3-Medium --- Threatened G5 S2



Freshwater Fish31584 Notropis volucellus Mimic Shiner 1993-02-03 H? 2-High --- Threatened G5 S2



Freshwater Fish11292 Noturus furiosus Carolina Madtom 2007-06-13 E 3-Medium Proposed



Endangered



Threatened G2 S2



Freshwater Fish459 Noturus furiosus Carolina Madtom 2017-08-31 E 3-Medium Proposed



Endangered



Threatened G2 S2



Freshwater Fish14421 Noturus furiosus Carolina Madtom 2007-08-02 E 3-Medium Proposed



Endangered



Threatened G2 S2



Freshwater Fish17000 Noturus furiosus Carolina Madtom 2016-09-14 E 3-Medium Proposed



Endangered



Threatened G2 S2



Freshwater Fish15221 Noturus furiosus Carolina Madtom 2007-08-09 E 3-Medium Proposed



Endangered



Threatened G2 S2



Freshwater Fish1226 Noturus furiosus Carolina Madtom 2018-07-09 E 3-Medium Proposed



Endangered



Threatened G2 S2
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Freshwater Fish19769 Noturus furiosus Carolina Madtom 1985-05-17 H 3-Medium Proposed



Endangered



Threatened G2 S2



Freshwater Fish11720 Noturus furiosus Carolina Madtom 2010-07-25 E 3-Medium Proposed



Endangered



Threatened G2 S2



Freshwater Fish11561 Noturus furiosus Carolina Madtom 2007-08-03 E 3-Medium Proposed



Endangered



Threatened G2 S2



Freshwater Fish37255 Noturus furiosus Carolina Madtom 2017-06-12 E 3-Medium Proposed



Endangered



Threatened G2 S2



Freshwater Fish349 Noturus furiosus Carolina Madtom 2016-06-22 E 3-Medium Proposed



Endangered



Threatened G2 S2



Freshwater Fish16882 Noturus furiosus Carolina Madtom 1985-05-17 H 3-Medium Proposed



Endangered



Threatened G2 S2



Freshwater or



Terrestrial



Gastropod



38000 Lioplax subcarinata Ridged Lioplax 2012-07-19 E 3-Medium --- Special



Concern



G4G5 S3



Freshwater or



Terrestrial



Gastropod



38005 Lioplax subcarinata Ridged Lioplax 1982-07-03 H 3-Medium --- Special



Concern



G4G5 S3



Freshwater or



Terrestrial



Gastropod



38004 Lioplax subcarinata Ridged Lioplax 1977-08-28 H 3-Medium --- Special



Concern



G4G5 S3



Freshwater or



Terrestrial



Gastropod



38003 Lioplax subcarinata Ridged Lioplax 2019-04-30 E 3-Medium --- Special



Concern



G4G5 S3



Freshwater or



Terrestrial



Gastropod



38009 Lioplax subcarinata Ridged Lioplax 1998-09-02 H? 3-Medium --- Special



Concern



G4G5 S3



Freshwater or



Terrestrial



Gastropod



37995 Lioplax subcarinata Ridged Lioplax 2017-07-10 E 3-Medium --- Special



Concern



G4G5 S3



Freshwater or



Terrestrial



Gastropod



37988 Lioplax subcarinata Ridged Lioplax 2018-06-19 E 3-Medium --- Special



Concern



G4G5 S3



Freshwater or



Terrestrial



Gastropod



38010 Lioplax subcarinata Ridged Lioplax 1995-08-23 H? 4-Low --- Special



Concern



G4G5 S3
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Freshwater or



Terrestrial



Gastropod



37994 Lioplax subcarinata Ridged Lioplax 2004-07-15 E 3-Medium --- Special



Concern



G4G5 S3



Freshwater or



Terrestrial



Gastropod



37991 Lioplax subcarinata Ridged Lioplax 2015-08-04 E 3-Medium --- Special



Concern



G4G5 S3



Freshwater or



Terrestrial



Gastropod



38002 Lioplax subcarinata Ridged Lioplax 2015-08-27 E 3-Medium --- Special



Concern



G4G5 S3



Freshwater or



Terrestrial



Gastropod



37998 Lioplax subcarinata Ridged Lioplax 2009-05-18 E 3-Medium --- Special



Concern



G4G5 S3



Freshwater or



Terrestrial



Gastropod



37999 Lioplax subcarinata Ridged Lioplax 2012-07-18 E 3-Medium --- Special



Concern



G4G5 S3



Freshwater or



Terrestrial



Gastropod



37992 Lioplax subcarinata Ridged Lioplax 2002-09-12 E 3-Medium --- Special



Concern



G4G5 S3



Freshwater or



Terrestrial



Gastropod



38008 Lioplax subcarinata Ridged Lioplax 1995-10-26 H? 3-Medium --- Special



Concern



G4G5 S3



Freshwater or



Terrestrial



Gastropod



37996 Lioplax subcarinata Ridged Lioplax 2004-12-02 E 3-Medium --- Special



Concern



G4G5 S3



Liverwort 22669 Plagiochila virginica



var. virginica



A Liverwort 1937-09-11 H 4-Low --- Significantly



Rare Limited



G3T3 S1



Mammal 23088 Canis rufus Red Wolf 2019 Er 5-Very



Low



Experimental,



nonessential



Threatened G1Q S1



Mammal 14560 Condylura cristata



pop. 1



Star-nosed Mole -



Coastal Plain



population



2002-06-25 E 2-High --- Special



Concern



G5T2Q S2



Mammal 24389 Corynorhinus



rafinesquii macrotis



Eastern Big-eared Bat 2006-Pre E 5-Very



Low



--- Special



Concern



G3G4T



3



S3



Mammal 38978 Corynorhinus



rafinesquii macrotis



Eastern Big-eared Bat 2017-06-21 E 2-High --- Special



Concern



G3G4T



3



S3
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Mammal 38980 Corynorhinus



rafinesquii macrotis



Eastern Big-eared Bat 2017-05-31 E 2-High --- Special



Concern



G3G4T



3



S3



Mammal 37583 Myotis austroriparius Southeastern Bat 2016-08-17 E 2-High --- Special



Concern



G4 S2



Mammal 39009 Myotis austroriparius Southeastern Bat 2017-08-22 E 2-High --- Special



Concern



G4 S2



Mammal 39004 Myotis austroriparius Southeastern Bat 2017-06-21 E 2-High --- Special



Concern



G4 S2



Mammal 37578 Myotis lucifugus Little Brown Bat 2016-08-03 E 2-High --- Significantly



Rare



G3 S2



Mammal 39062 Perimyotis subflavus Tricolored Bat 2017-08-22 E 2-High --- Significantly



Rare



G2G3 S3



Mammal 39057 Perimyotis subflavus Tricolored Bat 2017-06-19 E 2-High --- Significantly



Rare



G2G3 S3



Mammal 39067 Perimyotis subflavus Tricolored Bat 2018-02-05 E 2-High --- Significantly



Rare



G2G3 S3



Mammal 5451 Trichechus manatus West Indian Manatee 1994-09-17 H? 5-Very



Low



Threatened Threatened G2 S1N



Mayfly 35287 Asioplax dolani a mayfly 2007-06-28 E 3-Medium --- Significantly



Rare



G4 S2



Mayfly 14961 Baetisca becki a mayfly 2003-04-24 E 3-Medium --- Significantly



Rare



G2G3 S1



Mayfly 19059 Baetisca becki a mayfly 1989-03-03 H 3-Medium --- Significantly



Rare



G2G3 S1



Mayfly 14173 Baetisca obesa a mayfly 1985-11-20 H 3-Medium --- Significantly



Rare



G5 S1



Mayfly 583 Baetisca obesa a mayfly 1988-03-02 H 3-Medium --- Significantly



Rare



G5 S1



Mayfly 12171 Macdunnoa brunnea a mayfly 1990-06-07 H? 3-Medium --- Significantly



Rare



G3G4 S2



Mayfly 10191 Tortopsis puella a mayfly 1983-07-13 H 3-Medium --- Significantly



Rare



G5 S1



Moss 23257 Fissidens hallianus A Plume Moss 1936-10-10 H 4-Low --- Significantly



Rare Other



GNRQ SH



Natural



Community



32900 Basic Mesic Forest



(Piedmont Subtype)



--- 2013-03-16 A 2-High --- --- G3G4 S3S4
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Natural



Community



17296 Basic Mesic Forest



(Piedmont Subtype)



--- 1998 A 3-Medium --- --- G3G4 S3S4



Natural



Community



16244 Basic Mesic Forest



(Piedmont Subtype)



--- 2006 A 2-High --- --- G3G4 S3S4



Natural



Community



25797 Basic Mesic Forest



(Piedmont Subtype)



--- 2013-04-25 B 2-High --- --- G3G4 S3S4



Natural



Community



32433 Basic Mesic Forest



(Piedmont Subtype)



--- 2013-08-02 C 2-High --- --- G3G4 S3S4



Natural



Community



25534 Basic Mesic Forest



(Piedmont Subtype)



--- 2008 C 2-High --- --- G3G4 S3S4



Natural



Community



33104 Basic Mesic Forest



(Piedmont Subtype)



--- 2014-05-09 BC 2-High --- --- G3G4 S3S4



Natural



Community



12337 Basic Mesic Forest



(Piedmont Subtype)



--- 1991-05-23 BC 3-Medium --- --- G3G4 S3S4



Natural



Community



2309 Basic Mesic Forest



(Piedmont Subtype)



--- 2005-08-24 B 2-High --- --- G3G4 S3S4



Natural



Community



299 Brownwater



Bottomland



Hardwoods (High



Subtype)



--- 2016 AB 3-Medium --- --- G3G4 S2



Natural



Community



16396 Brownwater



Bottomland



Hardwoods (High



Subtype)



--- 2010 B 4-Low --- --- G3G4 S2



Natural



Community



2797 Brownwater



Bottomland



Hardwoods (High



Subtype)



--- 2012 B? 4-Low --- --- G3G4 S2



Natural



Community



38746 Brownwater



Bottomland



Hardwoods (High



Subtype)



--- 2016 E 6-Unkno



wn



--- --- G3G4 S2



Natural



Community



30252 Brownwater



Bottomland



Hardwoods (Low



Subtype)



--- 2010 AB 4-Low --- --- G4? S2
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Natural



Community



21159 Brownwater



Bottomland



Hardwoods (Low



Subtype)



--- 2010 C 2-High --- --- G4? S2



Natural



Community



30253 Brownwater



Bottomland



Hardwoods (Swamp



Transition Subtype)



--- 2016 AB 3-Medium --- --- G3G4 S3



Natural



Community



30271 Brownwater



Bottomland



Hardwoods (Swamp



Transition Subtype)



--- 2012-05-21 B? 3-Medium --- --- G3G4 S3



Natural



Community



38745 Brownwater



Bottomland



Hardwoods (Swamp



Transition Subtype)



--- 2016 E 2-High --- --- G3G4 S3



Natural



Community



18876 Brownwater Levee



Forest (High Levee



Subtype)



--- 2016 A 3-Medium --- --- G3G5 S3



Natural



Community



30212 Brownwater Levee



Forest (Low Levee



Subtype)



--- 1985 E 3-Medium --- --- G3G4 S3S4



Natural



Community



8661 Brownwater Levee



Forest (Medium Levee



Subtype)



--- 2010 C? 4-Low --- --- G4? S3S4



Natural



Community



2040 Brownwater Levee



Forest (Medium Levee



Subtype)



--- 2010 B 4-Low --- --- G4? S3S4



Natural



Community



32733 Brownwater Levee



Forest (Medium Levee



Subtype)



--- 2014-08 C 2-High --- --- G4? S3S4



Natural



Community



12936 Brownwater Levee



Forest (Medium Levee



Subtype)



--- 2010 C 2-High --- --- G4? S3S4
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Natural



Community



21158 Brownwater Levee



Forest (Medium Levee



Subtype)



--- 2010 C 2-High --- --- G4? S3S4



Natural



Community



11407 Coastal Plain Cliff --- 1998-08-08 B 2-High --- --- G2? S1



Natural



Community



26490 Coastal Plain



Semipermanent



Impoundment



(Cypress-Gum



Subtype)



--- 2008-05-09 C? 3-Medium --- --- G4G5 S4



Natural



Community



19743 Coastal Plain



Semipermanent



Impoundment



(Cypress-Gum



Subtype)



--- 2010 C 3-Medium --- --- G4G5 S4



Natural



Community



38743 Coastal Plain



Semipermanent



Impoundment



(Cypress-Gum



Subtype)



--- 2016 E 2-High --- --- G4G5 S4



Natural



Community



38744 Coastal Plain



Semipermanent



Impoundment (Open



Water Subtype)



--- 2016 E 2-High --- --- G5 S4



Natural



Community



38748 Coastal Plain



Semipermanent



Impoundment (Open



Water Subtype)



--- 2016 E 2-High --- --- G5 S4



Natural



Community



38749 Coastal Plain



Semipermanent



Impoundment (Typic



Marsh Subtype)



--- 2016 E 2-High --- --- G4? S4



Natural



Community



26032 Coastal Plain Small



Stream Swamp



--- 2006 B? 2-High --- --- G4? S4



Natural



Community



28483 Coastal Plain Small



Stream Swamp



--- 2004-04-19 C 3-Medium --- --- G4? S4
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Natural



Community



6419 Coastal Plain Small



Stream Swamp



--- 2006 B? 2-High --- --- G4? S4



Natural



Community



26491 Coastal Plain Small



Stream Swamp



--- 2008-05-09 C 3-Medium --- --- G4? S4



Natural



Community



16296 Coastal Plain Small



Stream Swamp



--- 1998 B 3-Medium --- --- G4? S4



Natural



Community



13994 Cypress--Gum Swamp



(Brownwater Subtype)



--- 1998 A? 4-Low --- --- G5? S4



Natural



Community



30215 Cypress--Gum Swamp



(Brownwater Subtype)



--- 2005-03-24 C 3-Medium --- --- G5? S4



Natural



Community



30213 Cypress--Gum Swamp



(Brownwater Subtype)



--- 1985 NR 2-High --- --- G5? S4



Natural



Community



32734 Cypress--Gum Swamp



(Brownwater Subtype)



--- 2014-08 B 2-High --- --- G5? S4



Natural



Community



15741 Cypress--Gum Swamp



(Brownwater Subtype)



--- 2006 C 2-High --- --- G5? S4



Natural



Community



11333 Cypress--Gum Swamp



(Brownwater Subtype)



--- 2012 A 2-High --- --- G5? S4



Natural



Community



8631 Cypress--Gum Swamp



(Brownwater Subtype)



--- 2016 A 3-Medium --- --- G5? S4



Natural



Community



38747 Cypress--Gum Swamp



(Brownwater Subtype)



--- 2016 E 2-High --- --- G5? S4



Natural



Community



18874 Cypress--Gum Swamp



(Intermediate



Subtype)



--- 2012-05-21 AB 2-High --- --- G4 S3S4



Natural



Community



29864 Dry-Mesic Basic



Oak--Hickory Forest



(Piedmont Subtype)



--- 2010-05-20 A 3-Medium --- --- G3G4 S3



Natural



Community



14891 Dry-Mesic Basic



Oak--Hickory Forest



(Piedmont Subtype)



--- 2006-10-20 B 2-High --- --- G3G4 S3



Natural



Community



8677 Dry-Mesic



Oak--Hickory Forest



(Coastal Plain



Subtype)



--- 2010 C 3-Medium --- --- G3G4 S3
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Natural



Community



26154 Dry-Mesic



Oak--Hickory Forest



(Coastal Plain



Subtype)



--- 2008-05-08 BC 2-High --- --- G3G4 S3



Natural



Community



3559 Dry-Mesic



Oak--Hickory Forest



(Coastal Plain



Subtype)



--- 1998 D 3-Medium --- --- G3G4 S3



Natural



Community



8949 Dry-Mesic



Oak--Hickory Forest



(Piedmont Subtype)



--- 2010 B 3-Medium --- --- G4G5 S4



Natural



Community



25537 Dry-Mesic



Oak--Hickory Forest



(Piedmont Subtype)



--- 2010-05-16 B 3-Medium --- --- G4G5 S4



Natural



Community



2238 Dry-Mesic



Oak--Hickory Forest



(Piedmont Subtype)



--- 2010 D? 3-Medium --- --- G4G5 S4



Natural



Community



3753 Dry Basic



Oak--Hickory Forest



--- 2010-05-20 A 3-Medium --- --- G2G3 S2S3



Natural



Community



8872 Dry Oak--Hickory



Forest (Coastal Plain



Subtype)



--- 2010 C 4-Low --- --- G4? S3



Natural



Community



35194 Dry Oak--Hickory



Forest (Piedmont



Subtype)



--- 2015-04-01 B 2-High --- --- G4G5 S4



Natural



Community



6302 Dry Oak--Hickory



Forest (Piedmont



Subtype)



--- 1994 B 3-Medium --- --- G4G5 S4



Natural



Community



32901 Floodplain Pool --- 2013-03-16 B 3-Medium --- --- G3 S2



Natural



Community



28444 Floodplain Pool --- 2010-04-19 A? 2-High --- --- G3 S2



Natural



Community



34802 Floodplain Pool --- 2015-03-13 B 2-High --- --- G3 S2



Natural



Community



36519 Floodplain Pool --- 2016-04-06 B 2-High --- --- G3 S2
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Natural



Community



16288 Granitic Flatrock



(Annual Herb Subtype)



--- 1998 C 3-Medium --- --- G3 S2



Natural



Community



295 Granitic Flatrock



(Annual Herb Subtype)



--- 2010 NR 3-Medium --- --- G3 S2



Natural



Community



7812 Granitic Flatrock



(Annual Herb Subtype)



--- 1980-04-01 B? 3-Medium --- --- G3 S2



Natural



Community



14514 Granitic Flatrock



(Annual Herb Subtype)



--- 2010 A 3-Medium --- --- G3 S2



Natural



Community



17419 Granitic Flatrock



(Annual Herb Subtype)



--- 2010 A 3-Medium --- --- G3 S2



Natural



Community



4828 Granitic Flatrock



(Annual Herb Subtype)



--- 1998 C 2-High --- --- G3 S2



Natural



Community



26238 Granitic Flatrock



(Annual Herb Subtype)



--- 2010 BC 2-High --- --- G3 S2



Natural



Community



2301 Granitic Flatrock



(Annual Herb Subtype)



--- 1991-10-18 D 2-High --- --- G3 S2



Natural



Community



30490 Granitic Flatrock



(Perennial Herb



Subtype)



--- 1998 C 3-Medium --- --- G3 S2



Natural



Community



30421 Granitic Flatrock



(Perennial Herb



Subtype)



--- 2010 NR 3-Medium --- --- G3 S2



Natural



Community



30493 Granitic Flatrock



(Perennial Herb



Subtype)



--- 1980-04-01 B? 3-Medium --- --- G3 S2



Natural



Community



30426 Granitic Flatrock



(Perennial Herb



Subtype)



--- 2010 A 3-Medium --- --- G3 S2



Natural



Community



30423 Granitic Flatrock



(Perennial Herb



Subtype)



--- 2010 A 3-Medium --- --- G3 S2



Natural



Community



30499 Granitic Flatrock



(Perennial Herb



Subtype)



--- 2010 BC 2-High --- --- G3 S2
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Natural



Community



6589 Granitic Flatrock



(Perennial Herb



Subtype)



--- 1991-10-09 CD 2-High --- --- G3 S2



Natural



Community



30495 Granitic Flatrock



Border Woodland



--- 1991-10-18 D 3-Medium --- --- G3? S2



Natural



Community



30422 Granitic Flatrock



Border Woodland



--- 2010 NR 3-Medium --- --- G3? S2



Natural



Community



30494 Granitic Flatrock



Border Woodland



--- 1980-04-01 B? 3-Medium --- --- G3? S2



Natural



Community



30427 Granitic Flatrock



Border Woodland



--- 2010 A 3-Medium --- --- G3? S2



Natural



Community



30424 Granitic Flatrock



Border Woodland



--- 2010 E 3-Medium --- --- G3? S2



Natural



Community



2557 Low Elevation Seep



(Typic Subtype)



--- 1998 NR 4-Low --- --- G3? S3



Natural



Community



35196 Low Elevation Seep



(Typic Subtype)



--- 2015-04-01 B 2-High --- --- G3? S3



Natural



Community



9604 Mesic Mixed Hardwood



Forest (Coastal Plain



Subtype)



--- 1990-11-04 B 3-Medium --- --- G3 S3



Natural



Community



1734 Mesic Mixed Hardwood



Forest (Coastal Plain



Subtype)



--- 2012 A 2-High --- --- G3 S3



Natural



Community



11847 Mesic Mixed Hardwood



Forest (Coastal Plain



Subtype)



--- 1998 BC 2-High --- --- G3 S3



Natural



Community



15631 Mesic Mixed Hardwood



Forest (Coastal Plain



Subtype)



--- 2010 C? 3-Medium --- --- G3 S3



Natural



Community



14922 Mesic Mixed Hardwood



Forest (Coastal Plain



Subtype)



--- 1998 B 4-Low --- --- G3 S3



Natural



Community



38742 Mesic Mixed Hardwood



Forest (Coastal Plain



Subtype)



--- 2016 C? 2-High --- --- G3 S3
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Natural



Community



7214 Mesic Mixed Hardwood



Forest (Piedmont



Subtype)



--- 2008-07-21 A 2-High --- --- G3G4 S4



Natural



Community



9734 Mesic Mixed Hardwood



Forest (Piedmont



Subtype)



--- 1991-05-23 C 4-Low --- --- G3G4 S4



Natural



Community



14142 Mesic Mixed Hardwood



Forest (Piedmont



Subtype)



--- 2012 A 3-Medium --- --- G3G4 S4



Natural



Community



2256 Mesic Mixed Hardwood



Forest (Piedmont



Subtype)



--- 1998 BC 2-High --- --- G3G4 S4



Natural



Community



28831 Mesic Mixed Hardwood



Forest (Piedmont



Subtype)



--- 2009-06-04 B 2-High --- --- G3G4 S4



Natural



Community



13788 Mesic Mixed Hardwood



Forest (Piedmont



Subtype)



--- 1998 C 3-Medium --- --- G3G4 S4



Natural



Community



25539 Mesic Mixed Hardwood



Forest (Piedmont



Subtype)



--- 2008 C 2-High --- --- G3G4 S4



Natural



Community



38736 Mesic Mixed Hardwood



Forest (Piedmont



Subtype)



--- 2004-04-19 C 2-High --- --- G3G4 S4



Natural



Community



32439 Mesic Mixed Hardwood



Forest (Piedmont



Subtype)



--- 2013-04-23 B 2-High --- --- G3G4 S4



Natural



Community



28528 Mesic Mixed Hardwood



Forest (Piedmont



Subtype)



--- 2010 C 2-High --- --- G3G4 S4



Natural



Community



32434 Mesic Mixed Hardwood



Forest (Piedmont



Subtype)



--- 2013-07 BC 2-High --- --- G3G4 S4



Natural



Community



28566 Mesic Mixed Hardwood



Forest (Piedmont



Subtype)



--- 2010-04-26 C 2-High --- --- G3G4 S4
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Natural



Community



16533 Mesic Mixed Hardwood



Forest (Piedmont



Subtype)



--- 1993-09-11 C 2-High --- --- G3G4 S4



Natural



Community



29201 Mixed Moisture



Hardpan Forest



--- 2010-05-15 A 3-Medium --- --- G2? S2



Natural



Community



16714 Nonriverine Wet



Hardwood Forest (Oak



Flat Subtype)



--- 2006 AB 2-High --- --- G2 S1



Natural



Community



16632 Northern Wet Pine



Savanna



--- 2010 D 2-High --- --- G2 S1



Natural



Community



28813 Piedmont Alluvial



Forest



--- 2009-05-29 B 2-High --- --- G4 S4



Natural



Community



28606 Piedmont Alluvial



Forest



--- 2010-04-26 BC 2-High --- --- G4 S4



Natural



Community



28530 Piedmont Alluvial



Forest



--- 2012 BC 2-High --- --- G4 S4



Natural



Community



16866 Piedmont Alluvial



Forest



--- 1998 D 3-Medium --- --- G4 S4



Natural



Community



32437 Piedmont Alluvial



Forest



--- 2013-07-30 C 3-Medium --- --- G4 S4



Natural



Community



25796 Piedmont Boggy



Streamhead



--- 2005-04-06 C 3-Medium --- --- G2G3 S2



Natural



Community



32899 Piedmont Bottomland



Forest (High Subtype)



--- 2013-03-16 A 2-High --- --- G3G4 S2



Natural



Community



29800 Piedmont Bottomland



Forest (High Subtype)



--- 2010 A 3-Medium --- --- G3G4 S2



Natural



Community



15249 Piedmont Bottomland



Forest (High Subtype)



--- 2004-11-15 A 3-Medium --- --- G3G4 S2



Natural



Community



36522 Piedmont Bottomland



Forest (High Subtype)



--- 2016-04-06 C 2-High --- --- G3G4 S2



Natural



Community



36684 Piedmont Bottomland



Forest (High Subtype)



--- 2016-04-06 B 2-High --- --- G3G4 S2



Natural



Community



17645 Piedmont Bottomland



Forest (High Subtype)



--- 1993-09-11 C 3-Medium --- --- G3G4 S2



Natural



Community



28445 Piedmont Bottomland



Forest (High Subtype)



--- 2010-04-19 B 2-High --- --- G3G4 S2
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Natural



Community



2594 Piedmont Bottomland



Forest (High Subtype)



--- 1998 C 3-Medium --- --- G3G4 S2



Natural



Community



6637 Piedmont Bottomland



Forest (Typic Low



Subtype)



--- 2014-03-13 AB 2-High --- --- G2? S2



Natural



Community



30520 Piedmont Bottomland



Forest (Typic Low



Subtype)



--- 2010 A 3-Medium --- --- G2? S2



Natural



Community



5034 Piedmont Bottomland



Forest (Typic Low



Subtype)



--- 1994 C 3-Medium --- --- G2? S2



Natural



Community



34803 Piedmont Bottomland



Forest (Typic Low



Subtype)



--- 2015-03-13 BC 2-High --- --- G2? S2



Natural



Community



32736 Piedmont Bottomland



Forest (Typic Low



Subtype)



--- 2013-04-11 A 2-High --- --- G2? S2



Natural



Community



28596 Piedmont Bottomland



Forest (Typic Low



Subtype)



--- 2010-04-26 C? 2-High --- --- G2? S2



Natural



Community



29202 Piedmont Headwater



Stream Forest



(Hardpan Subtype)



--- 2010-05-15 A 2-High --- --- G2 S2



Natural



Community



29403 Piedmont Headwater



Stream Forest



(Hardpan Subtype)



--- 2010-05-19 B 2-High --- --- G2 S2



Natural



Community



35195 Piedmont Headwater



Stream Forest (Typic



Subtype)



--- 2015-04-01 B 2-High --- --- G3G4 S3S4



Natural



Community



36521 Piedmont Levee Forest



(Beech Subtype)



--- 2016-04-06 C 2-High --- --- G3? S2



Natural



Community



8422 Piedmont Levee Forest



(Beech Subtype)



--- 1993-09-11 C 3-Medium --- --- G3? S2



Natural



Community



28578 Piedmont Levee Forest



(Beech Subtype)



--- 2010-04-26 CD 2-High --- --- G3? S2
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Natural



Community



36686 Piedmont Levee Forest



(Beech Subtype)



--- 2016-04-06 C? 2-High --- --- G3? S2



Natural



Community



32438 Piedmont Levee Forest



(Typic Subtype)



--- 2005-01-11 A 2-High --- --- G3G4 S3S4



Natural



Community



32735 Piedmont Levee Forest



(Typic Subtype)



--- 2013-04-11 B 2-High --- --- G3G4 S3S4



Natural



Community



2181 Piedmont Levee Forest



(Typic Subtype)



--- 1998 B 2-High --- --- G3G4 S3S4



Natural



Community



10886 Piedmont Levee Forest



(Typic Subtype)



--- 1987-04-04 AB 2-High --- --- G3G4 S3S4



Natural



Community



32101 Piedmont Levee Forest



(Typic Subtype)



--- 2013-04-02 BC 2-High --- --- G3G4 S3S4



Natural



Community



1376 Piedmont Levee Forest



(Typic Subtype)



--- 2013-04-18 BC 2-High --- --- G3G4 S3S4



Natural



Community



15011 Piedmont Levee Forest



(Typic Subtype)



--- 1998 C 2-High --- --- G3G4 S3S4



Natural



Community



19095 Piedmont Monadnock



Forest (Pine Subtype)



--- 2010 C 4-Low --- --- G2 S2



Natural



Community



35192 Piedmont Monadnock



Forest (Pine Subtype)



--- 2015-04-01 B 2-High --- --- G2 S2



Natural



Community



11846 Piedmont Monadnock



Forest (Typic Subtype)



--- 2013 BC 3-Medium --- --- G3G4 S3



Natural



Community



35193 Piedmont Monadnock



Forest (Typic Subtype)



--- 2015-04-01 B 2-High --- --- G3G4 S3



Natural



Community



25566 Piedmont Monadnock



Forest (Typic Subtype)



--- 2016 C 2-High --- --- G3G4 S3



Natural



Community



3823 Piedmont Monadnock



Forest (Typic Subtype)



--- 2010 C 3-Medium --- --- G3G4 S3



Natural



Community



28832 Piedmont Swamp



Forest



--- 2009-06-04 B 3-Medium --- --- G3G4 S2



Natural



Community



25798 Piedmont Swamp



Forest



--- 2013-03-16 B 2-High --- --- G3G4 S2



Natural



Community



36685 Piedmont Swamp



Forest



--- 2016-04-06 B 2-High --- --- G3G4 S2



Natural



Community



36520 Piedmont Swamp



Forest



--- 2016-04-06 C 2-High --- --- G3G4 S2
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Natural



Community



17210 Piedmont/Coastal



Plain Heath Bluff



--- 2013-07 A 2-High --- --- G3 S3



Natural



Community



4155 Piedmont/Coastal



Plain Heath Bluff



--- 1993-09-11 C 3-Medium --- --- G3 S3



Natural



Community



32435 Piedmont/Coastal



Plain Heath Bluff



--- 2013-07-30 B 2-High --- --- G3 S3



Natural



Community



32436 Piedmont/Coastal



Plain Heath Bluff



--- 2013-04-25 BC 2-High --- --- G3 S3



Natural



Community



38737 Piedmont/Coastal



Plain Heath Bluff



--- 2004-04-19 E 2-High --- --- G3 S3



Natural



Community



28579 Piedmont/Mountain



Semipermanent



Impoundment (Open



Water Subtype)



--- 2010-04-26 B? 3-Medium --- --- G4G5 S4



Natural



Community



26849 Piedmont/Mountain



Semipermanent



Impoundment (Open



Water Subtype)



--- 2010 B 3-Medium --- --- G4G5 S4



Natural



Community



30652 Piedmont/Mountain



Semipermanent



Impoundment



(Piedmont Marsh



Subtype)



--- 2010 B 3-Medium --- --- G4? S4



Natural



Community



28812 Piedmont/Mountain



Semipermanent



Impoundment



(Piedmont Marsh



Subtype)



--- 2010 B 3-Medium --- --- G4? S4



Natural



Community



30653 Piedmont/Mountain



Semipermanent



Impoundment (Shrub



Subtype)



--- 2010 B 3-Medium --- --- G4 S4



Natural



Community



30668 Piedmont/Mountain



Semipermanent



Impoundment (Shrub



Subtype)



--- 2010 B 3-Medium --- --- G4 S4
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Natural



Community



30641 Piedmont/Mountain



Semipermanent



Impoundment (Shrub



Subtype)



--- 2010-04-26 B? 3-Medium --- --- G4 S4



Natural



Community



32903 Piedmont/Mountain



Semipermanent



Impoundment (Shrub



Subtype)



--- 2008-06-12 A 2-High --- --- G4 S4



Natural



Community



25543 Rocky Bar and Shore



(Alder-Yellowroot



Subtype)



--- 2006-05-10 C 3-Medium --- --- G3G4 S3



Natural



Community



1614 Rocky Bar and Shore



(Water Willow



Subtype)



--- 2013-07 B 3-Medium --- --- G4G5 S4



Natural



Community



15180 Tidal Freshwater Marsh



(Giant Cordgrass



Subtype)



--- 1998 B? 4-Low --- --- G4 S4



Natural



Community



30738 Tidal Freshwater Marsh



(Mixed Freshwater



Subtype)



--- 1998 B? 4-Low --- --- G2? S1



Natural



Community



14086 Upland Depression



Swamp Forest



--- 2010-05-20 B 3-Medium --- --- G2G3 S2S3



Natural



Community



25535 Upland Depression



Swamp Forest



--- 2006-10-20 BC 2-High --- --- G2G3 S2S3



Natural



Community



25538 Xeric Hardpan Forest



(Acidic Hardpan



Subtype)



--- 2010 C 2-High --- --- G2 S1



Natural



Community



18374 Xeric Hardpan Forest



(Basic Hardpan



Subtype)



--- 2010-05-19 B 3-Medium --- --- G2G3 S2



Reptile 23377 Alligator



mississippiensis



American Alligator 1995-Pre H? 4-Low Threatened



Similar



Appearance



Threatened G5 S3



Reptile 39412 Crotalus horridus Timber Rattlesnake 2016-10-06 E 2-High --- Special



Concern



G4 S3
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Reptile 35037 Farancia



erytrogramma



Rainbow Snake 1928-11-10 H 4-Low --- Significantly



Rare



G4 S3



Reptile 35038 Farancia



erytrogramma



Rainbow Snake 1959-07-01 H 3-Medium --- Significantly



Rare



G4 S3



Reptile 18904 Heterodon simus Southern Hognose



Snake



1967-06-10 H 4-Low --- Threatened G2 S1S2



Reptile 10800 Heterodon simus Southern Hognose



Snake



1995-Pre H? 4-Low --- Threatened G2 S1S2



Reptile 35557 Ophisaurus attenuatus Slender Glass Lizard 1964-05 H 4-Low --- Significantly



Rare



G5 S1



Reptile 35479 Ophisaurus attenuatus Slender Glass Lizard 1986-05-28 H 4-Low --- Significantly



Rare



G5 S1



Reptile 37454 Ophisaurus attenuatus Slender Glass Lizard 1945-09-15 H 4-Low --- Significantly



Rare



G5 S1



Reptile 35571 Ophisaurus attenuatus Slender Glass Lizard 1932-06-22 H 4-Low --- Significantly



Rare



G5 S1



Reptile 37562 Sistrurus miliarius



miliarius



Carolina Pigmy



Rattlesnake



1937-09-17 H 4-Low --- Special



Concern



G5T4T



5



S2



Vascular Plant 12553 Acmispon helleri Carolina Birdfoot-



trefoil



1956-09-28 H 3-Medium --- Special



Concern



Vulnerable



G5T3 S3



Vascular Plant 4728 Acmispon helleri Carolina Birdfoot-



trefoil



1951-08-06 H 3-Medium --- Special



Concern



Vulnerable



G5T3 S3



Vascular Plant 23167 Acmispon helleri Carolina Birdfoot-



trefoil



2005-09-01 D 2-High --- Special



Concern



Vulnerable



G5T3 S3



Vascular Plant 19798 Aeschynomene



virginica



Sensitive Jointvetch 1957-08-09 F 4-Low Threatened Threatened G2 S1



Vascular Plant 37258 Asclepias



purpurascens



Purple Milkweed 2018-08-01 C 1-Very



High



--- Significantly



Rare



Throughout



G5? S1?



Vascular Plant 8415 Baptisia aberrans Prairie Blue Wild



Indigo



1994-04-17 A 3-Medium --- Endangered G5T2 S2



Vascular Plant 12704 Baptisia aberrans Prairie Blue Wild



Indigo



1964-06 H 3-Medium --- Endangered G5T2 S2
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Vascular Plant 5930 Baptisia aberrans Prairie Blue Wild



Indigo



1993-06-20 F 2-High --- Endangered G5T2 S2



Vascular Plant 2823 Berberis canadensis American Barberry 1993-06-20 F 2-High --- Special



Concern



Vulnerable



G3G4 S2



Vascular Plant 15824 Berberis canadensis American Barberry 2010-05-19 B 2-High --- Special



Concern



Vulnerable



G3G4 S2



Vascular Plant 15508 Bidens trichosperma Crowned Beggar-ticks 1953-09-09 H 4-Low --- Significantly



Rare



Peripheral



G5? S1



Vascular Plant 3835 Camassia scilloides Wild Hyacinth 1991-04-16 D 3-Medium --- Threatened G4G5 S1



Vascular Plant 13837 Carex crus-corvi Crowfoot Sedge 1958-07-12 H 4-Low --- Significantly



Rare



Peripheral



G5 S1



Vascular Plant 16956 Carex crus-corvi Crowfoot Sedge 1958-06-14 H 4-Low --- Significantly



Rare



Peripheral



G5 S1



Vascular Plant 39716 Carex crus-corvi Crowfoot Sedge 2019-09 D 2-High --- Significantly



Rare



Peripheral



G5 S1



Vascular Plant 11135 Carex decomposita Cypress Knee Sedge 1971 H 4-Low --- Special



Concern



Vulnerable



G3G4 S2



Vascular Plant 26389 Coreopsis palustris Beadle's Coreopsis 1958-10-11 H 4-Low --- Significantly



Rare



Peripheral



G3G4



Q



S1S2



Vascular Plant 14490 Cyperus granitophilus Granite Flatsedge 1992-10-21 B 3-Medium --- Threatened G3G4



Q



S2



Vascular Plant 14486 Cyperus granitophilus Granite Flatsedge 1992-10-21 A 3-Medium --- Threatened G3G4



Q



S2



Vascular Plant 19285 Cyperus granitophilus Granite Flatsedge 1987-10-23 E 3-Medium --- Threatened G3G4



Q



S2



Vascular Plant 34278 Delphinium exaltatum Tall Larkspur 2010-05-15 E 2-High --- Endangered G3 S2
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Vascular Plant 21507 Desmodium fernaldii Fernald's Tick-trefoil 1950-08-02 H 4-Low --- Significantly



Rare



Peripheral



G4 S1



Vascular Plant 8254 Didiplis diandra Water Purslane 1956-08-01 H 3-Medium --- Significantly



Rare



Peripheral



G5 S1



Vascular Plant 5070 Didiplis diandra Water Purslane 1971 H 3-Medium --- Significantly



Rare



Peripheral



G5 S1



Vascular Plant 7590 Echinacea laevigata Smooth Coneflower 1963-08-29 H 3-Medium Endangered Endangered G2G3 S1S2



Vascular Plant 10851 Echinacea laevigata Smooth Coneflower 1986-05-11 H 3-Medium Endangered Endangered G2G3 S1S2



Vascular Plant 17244 Echinacea laevigata Smooth Coneflower 2005 F 2-High Endangered Endangered G2G3 S1S2



Vascular Plant 19035 Enemion biternatum Eastern Isopyrum 1991-04-16 CD 3-Medium --- Special



Concern



Vulnerable



G5 S2



Vascular Plant 4091 Enemion biternatum Eastern Isopyrum 2005-01-11 A 2-High --- Special



Concern



Vulnerable



G5 S2



Vascular Plant 23362 Enemion biternatum Eastern Isopyrum 2005-01-06 E 2-High --- Special



Concern



Vulnerable



G5 S2



Vascular Plant 6456 Enemion biternatum Eastern Isopyrum 1987-04-04 A? 3-Medium --- Special



Concern



Vulnerable



G5 S2



Vascular Plant 18035 Enemion biternatum Eastern Isopyrum 1991-05-23 C? 3-Medium --- Special



Concern



Vulnerable



G5 S2



Vascular Plant 18381 Enemion biternatum Eastern Isopyrum 2013-04-18 A 3-Medium --- Special



Concern



Vulnerable



G5 S2



Vascular Plant 31936 Enemion biternatum Eastern Isopyrum 2013-04-23 C 3-Medium --- Special



Concern



Vulnerable



G5 S2



Vascular Plant 23741 Eupatorium saltuense Tall Boneset 1961-09-06 H 3-Medium --- Significantly



Rare Limited



G4 S1?
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Vascular Plant 23740 Eupatorium saltuense Tall Boneset 1956-07-24 H 3-Medium --- Significantly



Rare Limited



G4 S1?



Vascular Plant 28778 Eupatorium saltuense Tall Boneset 2008-08-15 C 2-High --- Significantly



Rare Limited



G4 S1?



Vascular Plant 28175 Eurybia spectabilis Showy Aster 1950-09-23 H 4-Low --- Significantly



Rare Other



G5 S2?



Vascular Plant 9767 Fleischmannia



incarnata



Pink Thoroughwort 1966-09-30 H 4-Low --- Threatened G5 S2



Vascular Plant 17367 Gillenia stipulata Indian Physic 2005-10-05 B 2-High --- Threatened G5 S2



Vascular Plant 621 Gillenia stipulata Indian Physic 1985-05 A 3-Medium --- Threatened G5 S2



Vascular Plant 4923 Gillenia stipulata Indian Physic 1986-06-12 B 3-Medium --- Threatened G5 S2



Vascular Plant 16639 Gillenia stipulata Indian Physic 1986-05-30 D? 3-Medium --- Threatened G5 S2



Vascular Plant 10708 Gillenia stipulata Indian Physic 1986-05-11 A 3-Medium --- Threatened G5 S2



Vascular Plant 16091 Gillenia stipulata Indian Physic 1985-07 E 3-Medium --- Threatened G5 S2



Vascular Plant 23086 Gillenia stipulata Indian Physic 2006-05-04 H? 3-Medium --- Threatened G5 S2



Vascular Plant 23160 Gillenia stipulata Indian Physic 2005-08 A 2-High --- Threatened G5 S2



Vascular Plant 23927 Hackelia virginiana Virginia Stickseed 2005-08-24 CD 3-Medium --- Significantly



Rare



Peripheral



G5 S2



Vascular Plant 9282 Hexalectris spicata Crested Coralroot 1942-07-07 H 4-Low --- Significantly



Rare



Peripheral



G5 S2



Vascular Plant 20115 Hexalectris spicata Crested Coralroot 1956-07-10 H 3-Medium --- Significantly



Rare



Peripheral



G5 S2



Vascular Plant 23517 Hottonia inflata Featherfoil 1979-06 H 3-Medium --- Significantly



Rare Other



G4 S1?



Vascular Plant 30038 Iris prismatica Slender Blue Iris 1990-07-18 E 2-High --- Significantly



Rare



Throughout



G4G5 S1S2



Vascular Plant 25065 Isoetes piedmontana Piedmont Quillwort 1992-05-12 E 3-Medium --- Endangered G4 S2



Vascular Plant 24278 Isoetes piedmontana Piedmont Quillwort 1989-04-22 E 3-Medium --- Endangered G4 S2



Vascular Plant 14666 Isoetes piedmontana Piedmont Quillwort 1993-03-23 E 3-Medium --- Endangered G4 S2



Vascular Plant 10793 Isoetes piedmontana Piedmont Quillwort 1993-04-17 A 3-Medium --- Endangered G4 S2



Vascular Plant 7541 Isoetes virginica Virginia Quillwort 2006-05-04 AB 2-High --- Significantly



Rare Limited



G1 S1
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Vascular Plant 8509 Liatris squarrulosa Earle's Blazing-star 1964-09 H 4-Low --- Significantly



Rare



Peripheral



G4G5 S2



Vascular Plant 3131 Liatris squarrulosa Earle's Blazing-star 1986-09-16 F 3-Medium --- Significantly



Rare



Peripheral



G4G5 S2



Vascular Plant 15565 Lilium pyrophilum Sandhills Lily 1949-07-22 H 4-Low --- Endangered G2 S2



Vascular Plant 17066 Lithospermum



canescens



Hoary Puccoon 1986-05-11 F 3-Medium --- Threatened G5 S2



Vascular Plant 17654 Lysimachia



asperulifolia



Rough-leaf Loosestrife 1938-06-10 H 4-Low Endangered Endangered G3 S3



Vascular Plant 1962 Marshallia legrandii Oak Barrens Barbara's-



buttons



1961-06-16 H 3-Medium --- Significantly



Rare Limited



G1 S1



Vascular Plant 9479 Matelea decipiens Glade Milkvine 1985-05-11 E 3-Medium --- Significantly



Rare



Peripheral



G5 S3



Vascular Plant 5757 Panicum flexile Wiry Panic Grass 1963-09-25 H 3-Medium --- Threatened G5 S1



Vascular Plant 8588 Parthenium



auriculatum



Glade Wild Quinine 1987-10-23 E 4-Low --- Significantly



Rare



Throughout



G3G4 S3



Vascular Plant 2486 Parthenium



auriculatum



Glade Wild Quinine 2010-05-20 B 3-Medium --- Significantly



Rare



Throughout



G3G4 S3



Vascular Plant 22327 Parthenium



auriculatum



Glade Wild Quinine 2005-10-05 C? 3-Medium --- Significantly



Rare



Throughout



G3G4 S3



Vascular Plant 16690 Parthenium



auriculatum



Glade Wild Quinine 2005-10-18 B 3-Medium --- Significantly



Rare



Throughout



G3G4 S3



Vascular Plant 21716 Parthenium



auriculatum



Glade Wild Quinine 2005-07-14 BC 1-Very



High



--- Significantly



Rare



Throughout



G3G4 S3



Vascular Plant 18396 Phacelia covillei Buttercup Phacelia 1991-08-11 A 3-Medium --- Significantly



Rare



Throughout



G3 S3
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Vascular Plant 31937 Phacelia covillei Buttercup Phacelia 2013-04-18 BC 3-Medium --- Significantly



Rare



Throughout



G3 S3



Vascular Plant 23915 Platanthera



peramoena



Purple Fringeless



Orchid



2006-07-27 BC 3-Medium --- Threatened G5 S2



Vascular Plant 26211 Platanthera



peramoena



Purple Fringeless



Orchid



2008-07-20 D 3-Medium --- Threatened G5 S2



Vascular Plant 33523 Platanthera



peramoena



Purple Fringeless



Orchid



2018-07-13 B 1-Very



High



--- Threatened G5 S2



Vascular Plant 2845 Portulaca smallii Small's Portulaca 1934-11-03 F 4-Low --- Threatened G3 S2



Vascular Plant 7148 Portulaca smallii Small's Portulaca 1985-09-06 C 3-Medium --- Threatened G3 S2



Vascular Plant 1530 Portulaca smallii Small's Portulaca 1991-10 C 3-Medium --- Threatened G3 S2



Vascular Plant 7111 Portulaca smallii Small's Portulaca 1985-09-06 A 3-Medium --- Threatened G3 S2



Vascular Plant 10609 Portulaca smallii Small's Portulaca 1991-10-09 A 3-Medium --- Threatened G3 S2



Vascular Plant 9984 Portulaca smallii Small's Portulaca 1985-06-25 C 3-Medium --- Threatened G3 S2



Vascular Plant 7850 Portulaca smallii Small's Portulaca 1979-11 H 3-Medium --- Threatened G3 S2



Vascular Plant 4241 Portulaca smallii Small's Portulaca 1991-10-31 C? 3-Medium --- Threatened G3 S2



Vascular Plant 573 Portulaca smallii Small's Portulaca 1991-10-09 A 3-Medium --- Threatened G3 S2



Vascular Plant 7150 Portulaca smallii Small's Portulaca 1991-10-02 B 3-Medium --- Threatened G3 S2



Vascular Plant 4962 Portulaca smallii Small's Portulaca 1991-10 C? 3-Medium --- Threatened G3 S2



Vascular Plant 9152 Portulaca smallii Small's Portulaca 2013-06-25 A 3-Medium --- Threatened G3 S2



Vascular Plant 14752 Portulaca smallii Small's Portulaca 1979-11 H 3-Medium --- Threatened G3 S2



Vascular Plant 809 Portulaca smallii Small's Portulaca 1979-11 E 3-Medium --- Threatened G3 S2



Vascular Plant 572 Portulaca smallii Small's Portulaca 1985-11-11 AB 3-Medium --- Threatened G3 S2



Vascular Plant 17416 Portulaca smallii Small's Portulaca 1979-11 CD 3-Medium --- Threatened G3 S2



Vascular Plant 1331 Portulaca smallii Small's Portulaca 1992-10-21 C 3-Medium --- Threatened G3 S2



Vascular Plant 23447 Potamogeton nodosus American Pondweed 1949-06-25 H 2-High --- Significantly



Rare Disjunct



G5 SH



Vascular Plant 17975 Pseudognaphalium



helleri



Heller's Rabbit-



Tobacco



1956-10-05 H 4-Low --- Significantly



Rare



Peripheral



G4G5T



3T4



S3



Vascular Plant 29771 Ptilimnium nodosum Harperella 2011-07-13 E 1-Very



High



Endangered Endangered G2 S1



Vascular Plant 31595 Ptilimnium nodosum Harperella 2012-08-09 E 2-High Endangered Endangered G2 S1



Vascular Plant 10265 Ptilimnium nodosum Harperella 2013-07-31 C 1-Very



High



Endangered Endangered G2 S1



Page 138 of 200











Element Occurrences Documented Within a One-mile Radius of the Project Area



Taxonomic



Group



EO ID Scientific Name Common Name Last



Observation



Date



Element



Occurrence



Rank



Accuracy Federal



Status



State



Status



Global



Rank



State



Rank



Vascular Plant 29772 Ptilimnium nodosum Harperella 2011-07-13 E 2-High Endangered Endangered G2 S1



Vascular Plant 14812 Pycnanthemum torreyi Torrey's Mountain-mint 1956-07-24 H 3-Medium --- Significantly



Rare



Throughout



G2 S1



Vascular Plant 5323 Ranunculus flabellaris Yellow Water-



crowfoot



1979-06 H 3-Medium --- Special



Concern



Historical



G5 S1



Vascular Plant 13578 Rhus michauxii Michaux's Sumac 1914-09 H 3-Medium Endangered Endangered G2G3 S2



Vascular Plant 12711 Rhus michauxii Michaux's Sumac 2017-10-04 D? 2-High Endangered Endangered G2G3 S2



Vascular Plant 2046 Ruellia humilis Low Wild-petunia 1985-06-20 H 3-Medium --- Endangered G5 S1



Vascular Plant 33951 Ruellia purshiana Pursh's Wild-petunia 2010-05-18 E 2-High --- Special



Concern



Vulnerable



G3 S2



Vascular Plant 7635 Sagittaria



weatherbiana



Grassleaf Arrowhead 1932-04-15 H 5-Very



Low



--- Endangered G5T3T



4



S2



Vascular Plant 2066 Sagittaria



weatherbiana



Grassleaf Arrowhead 1958-04-27 H 4-Low --- Endangered G5T3T



4



S2



Vascular Plant 7885 Sagittaria



weatherbiana



Grassleaf Arrowhead 1956-03-25 H 4-Low --- Endangered G5T3T



4



S2



Vascular Plant 18370 Scirpus pendulus Rufous Bulrush 1961-06-16 H 4-Low --- Significantly



Rare Other



G5 S1



Vascular Plant 6543 Scirpus pendulus Rufous Bulrush 1963-07-20 H 3-Medium --- Significantly



Rare Other



G5 S1



Vascular Plant 6461 Scirpus pendulus Rufous Bulrush 1993-06-20 B 2-High --- Significantly



Rare Other



G5 S1



Vascular Plant 1367 Scutellaria leonardii Shale-barren Skullcap 1989-05-20 A 3-Medium --- Endangered G4T4 S2



Vascular Plant 10699 Scutellaria leonardii Shale-barren Skullcap 1993-06-20 C 2-High --- Endangered G4T4 S2



Vascular Plant 15693 Silphium



terebinthinaceum



Prairie Dock 2005-10-06 BC 3-Medium --- Significantly



Rare



Peripheral



G4G5 S2



Vascular Plant 17790 Silphium



terebinthinaceum



Prairie Dock 2010-05-20 AB 3-Medium --- Significantly



Rare



Peripheral



G4G5 S2



Vascular Plant 16544 Silphium



terebinthinaceum



Prairie Dock 1986-05-11 F 3-Medium --- Significantly



Rare



Peripheral



G4G5 S2
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Vascular Plant 18882 Silphium



terebinthinaceum



Prairie Dock 1985-09 C 3-Medium --- Significantly



Rare



Peripheral



G4G5 S2



Vascular Plant 10285 Silphium



terebinthinaceum



Prairie Dock 1993-10-15 BC 3-Medium --- Significantly



Rare



Peripheral



G4G5 S2



Vascular Plant 19959 Silphium



terebinthinaceum



Prairie Dock 1994-04-17 B 3-Medium --- Significantly



Rare



Peripheral



G4G5 S2



Vascular Plant 1773 Silphium



terebinthinaceum



Prairie Dock 2005-07-07 B 3-Medium --- Significantly



Rare



Peripheral



G4G5 S2



Vascular Plant 3773 Silphium



terebinthinaceum



Prairie Dock 2005-10-06 C 3-Medium --- Significantly



Rare



Peripheral



G4G5 S2



Vascular Plant 7336 Silphium



terebinthinaceum



Prairie Dock 2005-10-05 BC 1-Very



High



--- Significantly



Rare



Peripheral



G4G5 S2



Vascular Plant 24080 Silphium



terebinthinaceum



Prairie Dock 2013-09-25 BC 1-Very



High



--- Significantly



Rare



Peripheral



G4G5 S2



Vascular Plant 24783 Silphium



terebinthinaceum



Prairie Dock 2013-09-25 B 2-High --- Significantly



Rare



Peripheral



G4G5 S2



Vascular Plant 2222 Solidago rigida var.



glabrata



Southeastern Bold



Goldenrod



1994-04-17 E 3-Medium --- Significantly



Rare



Peripheral



G5T4 S2



Vascular Plant 12142 Solidago rigida var.



glabrata



Southeastern Bold



Goldenrod



1990 C 3-Medium --- Significantly



Rare



Peripheral



G5T4 S2



Vascular Plant 22318 Solidago rigida var.



glabrata



Southeastern Bold



Goldenrod



2005-10-05 D 2-High --- Significantly



Rare



Peripheral



G5T4 S2



Vascular Plant 32245 Spiranthes eatonii Eaton's Ladies'-tresses 1958-07-06 H 4-Low --- Endangered G3Q S2



Vascular Plant 23892 Spiranthes eatonii Eaton's Ladies'-tresses 1947-06-19 H 3-Medium --- Endangered G3Q S2
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Vascular Plant 21741 Stewartia ovata Mountain Camellia 2004-08-23 C 1-Very



High



--- Significantly



Rare



Peripheral



G4 S3



Vascular Plant 13154 Thermopsis mollis Appalachian Golden-



banner



1938-04-20 H 3-Medium --- Special



Concern



Vulnerable



G3G4 S2



Vascular Plant 23863 Thermopsis mollis Appalachian Golden-



banner



1931 H 3-Medium --- Special



Concern



Vulnerable



G3G4 S2



Vascular Plant 4910 Thermopsis mollis Appalachian Golden-



banner



1985-05 D 3-Medium --- Special



Concern



Vulnerable



G3G4 S2



Vascular Plant 22303 Tridens chapmanii Chapman's Redtop 1958-10-11 H 5-Very



Low



--- Threatened G5T3 S1S2



Vascular Plant 3195 Trillium pusillum var.



virginianum



Virginia Least Trillium 1991-04-25 B 3-Medium --- Endangered G3T2 S1



Vascular Plant 37144 Trillium pusillum var.



virginianum



Virginia Least Trillium 2017-03-22 B 2-High --- Endangered G3T2 S1



Vascular Plant 23488 Utricularia cornuta Horned Bladderwort 1992-06-22 E 3-Medium --- Threatened G5 S1S2



Vascular Plant 37201 Utricularia cornuta Horned Bladderwort 2017-04-30 E 2-High --- Threatened G5 S1S2



Natural Areas Documented Within a One-mile Radius of the Project Area



Site Name Representational Rating Collective Rating



Chicod Creek Swamp and Slopes R4 (Moderate) C5 (General)



TAR/Crooked Creek Aquatic Habitat R4 (Moderate) C4 (Moderate)



Tar River/Spring Hope Slopes R5 (General) C4 (Moderate)



Cattail Creek Woods R5 (General) C4 (Moderate)



North Big Peachtree Creek Flatrock R3 (High) C4 (Moderate)



Conoconnara Swamp Forest R2 (Very High) C5 (General)



West Big Peachtree Creek Flatrock R3 (High) C4 (Moderate)



Hester Diabase Area R2 (Very High) C4 (Moderate)



Tillery Longleaf Pine Forest R2 (Very High) C5 (General)



Pyrophyllite Ridge South R1 (Exceptional) C4 (Moderate)



Cedar Rock Church Flatrock R3 (High) C3 (High)



County Line Flatrocks R3 (High) C4 (Moderate)



Norris Creek Rare Plant Site R5 (General) C4 (Moderate)
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Big Peachtree Creek Flatrock R4 (Moderate) C5 (General)



Otter Creek Natural Area R4 (Moderate) C4 (Moderate)



Little Shocco Creek Hardwood Forest R5 (General) C5 (General)



Bunn Flatrock R4 (Moderate) C4 (Moderate)



Pyrophyllite Ridge Monadnocks R5 (General) C5 (General)



Bog Flatrock R2 (Very High) C3 (High)



Diabase Sill near Clay R2 (Very High) C4 (Moderate)



Voice of America Site A R2 (Very High) C4 (Moderate)



Voice of America Site B R2 (Very High) C5 (General)



Voice of America Site C R5 (General) C5 (General)



TAR/Upper Tar River Aquatic Habitat R1 (Exceptional) C1 (Exceptional)



TAR/Lower Tar River Aquatic Habitat R1 (Exceptional) C2 (Very High)



TAR/Rocky Swamp Aquatic Habitat R2 (Very High) C4 (Moderate)



Beech Branch/Tar River Meander Loop R5 (General) C5 (General)



Adcock Road Hardwood Forest R1 (Exceptional) C3 (High)



Dirgie Mine Road Rare Plant Site R5 (General) C5 (General)



Denny Store Gabbro Forest R4 (Moderate) C4 (Moderate)



Cub Creek Tributary Rare Plant Site R1 (Exceptional) C5 (General)



TAR/Shocco Creek Subbasin Aquatic Habitat R2 (Very High) C3 (High)



Bethel/Grindle Hardwood Flats R2 (Very High) C5 (General)



Shelton Creek Alluvial Forest R5 (General) C5 (General)



Fishing Creek/Enfield Bottomland R2 (Very High) C3 (High)



Reedy Creek Hardwood Forests R3 (High) C5 (General)



TAR/Swift Creek Aquatic Habitat R1 (Exceptional) C1 (Exceptional)



Fishing Creek Floodplain Forest R4 (Moderate) C4 (Moderate)



Tar River/Belltown Road Slopes R5 (General) C5 (General)



Tar River Fern Slopes R5 (General) C5 (General)



Shocco Creek Bluffs and Floodplain R2 (Very High) C2 (Very High)



Cokey Swamp R5 (General) C5 (General)



Red Bud Creek Slopes R4 (Moderate) C5 (General)



Maple Branch Floodplain Forest R3 (High) C5 (General)



Fishing Creek Fern Slopes R3 (High) C5 (General)



Tar River/Triassic Basin Floodplain R3 (High) C5 (General)



Tar River/Lynch Creek Floodplain R3 (High) C4 (Moderate)



TAR/Cedar Creek Aquatic Habitat R5? (General?) C? (Unranked)



TAR/Fishing Creek Aquatic Habitat R1 (Exceptional) C2 (Very High)



TAR/Middle Tar River Aquatic Habitat R3 (High) C2 (Very High)



Medoc Mountain State Park R3 (High) C3 (High)
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TAR/Stony Creek Aquatic Habitat R3 (High) C4 (Moderate)



TAR/Little Fishing Creek Subbasin Aquatic Habitat R1 (Exceptional) C2 (Very High)



TAR/Tabbs Creek Subbasin Aquatic Habitat R3 (High) C3 (High)



Middle Conoconnara Swamp R2 (Very High) C4 (Moderate)



Little Fishing Creek/Odell Hardwood Forest R2 (Very High) C4 (Moderate)



Shocco Creek/Lickskillet Hardwood Forest R5 (General) C5 (General)



Goshen Gabbro Forest R1 (Exceptional) C2 (Very High)



Lower Tar River Marshes and Swamp R4 (Moderate) C4 (Moderate)



Tar River/Wilton Slopes R1 (Exceptional) C3 (High)



Tar River (Person) Slopes R4 (Moderate) C5 (General)



Cypress Creek Natural Area R5 (General) C5 (General)



Ruin Creek Slopes R5 (General) C5 (General)



Polk Huff Road Dry Forest R3 (High) C5 (General)



Fishing Creek/Arcola Hardwood Forest R2 (Very High) C4 (Moderate)



Haw Creek Meanders R3 (High) C4 (Moderate)



Swift Creek Swamp Forest R4 (Moderate) C5 (General)



Swift Creek/Gold Rock Swamp Forest R5 (General) C5 (General)



Laurel Mill Natural Area R5 (General) C4 (Moderate)



Tabbs Creek Rich Slopes R3 (High) C5 (General)



Tallyho Monadnock R5 (General) C5 (General)



Halifax Bluffs R3 (High) C4 (Moderate)



Deep Creek Mountain and Slopes R5? (General?) C5 (General)



Tar River Camassia Slopes R2 (Very High) C4 (Moderate)



Tarboro Floodplain R3 (High) C5 (General)



Harris Mill Run Slopes R5 (General) C5 (General)



Fishing Creek Occoneechee Bottomland R3 (High) C4 (Moderate)



Tar River/Wolfpen Branch Floodplain R3 (High) C4 (Moderate)



Tar River/Blue Banks Farm Slopes R2 (Very High) C4 (Moderate)



Sims Bridge Road Levee Forest R5 (General) C4 (Moderate)



River Park North Floodplain Forest R5 (General) C4 (Moderate)



Overton Rock R2 (Very High) C4 (Moderate)



Managed Areas Documented Within a One-mile Radius of the Project Area



Managed Area Name Owner Owner Type



Conservation Trust for North Carolina Easement Conservation Trust for North Carolina Private



Kerr Reservoir US Army Corps of Engineers Federal



Tar River Land Conservancy Easement Tar River Land Conservancy Private



North American Land Trust Easement North American Land Trust Private
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Managed Area Name Owner Owner Type



NC Wildlife Resources Commission Easement NC Wildlife Resources Commission State



Ducks Unlimited (Wetlands America Trust)



Easement



Ducks Unlimited (Wetlands America Trust) Private



Embro Game Land NC Wildlife Resources Commission State



Embro Game Land Dedicated Nature Preserve NC Wildlife Resources Commission State



Shocco Creek Game Land NC Wildlife Resources Commission State



Shocco Creek Game Land Dedicated Nature



Preserve



NC Wildlife Resources Commission State



Tillery Game Land NC Wildlife Resources Commission State



Tillery Game Land Dedicated Nature Preserve NC Wildlife Resources Commission State



Medoc Mountain State Park NC DNCR, Division of Parks and Recreation State



Voice of America Site B US Information Services Federal



Tar River Land Conservancy Preserve Tar River Land Conservancy Private



Brinkleyville Game Land Dedicated Nature Preserve NC Wildlife Resources Commission State



Brinkleyville Game Land NC Wildlife Resources Commission State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Lower Fishing Creek Game Land NC Wildlife Resources Commission State



Lower Fishing Creek Game Land Dedicated Nature



Preserve



NC Wildlife Resources Commission State



Sandy Creek Game Land NC Wildlife Resources Commission State



Sandy Creek Game Land Dedicated Nature PreserveNC Wildlife Resources Commission State



Upper Coastal Plain Research Station NC Department of Agriculture, Research



Stations Division



State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



NC Department of Administration Conservation



Easement



NC Department of Administration State



Person County Open Space Person County Local Government



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



ECU West Research Campus East Carolina University State



NC Department of Transportation Mitigation Site NC Department of Transportation State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State
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Managed Areas Documented Within a One-mile Radius of the Project Area



Managed Area Name Owner Owner Type



Farm and Ranch Lands Protection Program



Easement



US Department of Agriculture, Natural



Resources Conservation Service



Federal



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



River Park North City of Greenville Local Government



North American Land Trust Easement North American Land Trust Private



NC Agricultural Development and Farmland



Preservation Trust Fund Easement



NC Department of Agriculture State



Nash County Open Space Nash County: multiple local government Local Government



Medoc Mountain State Park Dedicated Nature



Preserve



NC DNCR, Division of Parks and Recreation State



NC Agricultural Development and Farmland



Preservation Trust Fund Easement



NC Department of Agriculture State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Lower Tar River Preserve The Nature Conservancy Private



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Farm and Ranch Lands Protection Program



Easement



US Department of Agriculture, Natural



Resources Conservation Service



Federal



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Wetland Reserve Program Easement US Department of Agriculture, Natural



Resources Conservation Service



Federal



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Farm and Ranch Lands Protection Program



Easement



US Department of Agriculture, Natural



Resources Conservation Service



Federal



Oxford Tobacco Research Station NC Department of Agriculture, Research



Stations Division



State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Medoc Mountain State Park Registered Heritage



Area



NC DNCR, Division of Parks and Recreation State



Pyrophyllite Ridge South Registered Heritage Area Oxford Farm, LLC Private



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State
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Managed Areas Documented Within a One-mile Radius of the Project Area



Managed Area Name Owner Owner Type



NC Agricultural Development and Farmland



Preservation Trust Fund Easement



NC Department of Agriculture State



Wetland Reserve Program Easement US Department of Agriculture, Natural



Resources Conservation Service



Federal



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



City of Washington Open Space City of Washington Local Government



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Wetland Reserve Program Easement US Department of Agriculture, Natural



Resources Conservation Service



Federal



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Edgecombe County Open Space Edgecombe County: multiple local



government



Local Government



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



North Carolina Coastal Land Trust Easement North Carolina Coastal Land Trust Private



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Haw Creek Meanders Registered Heritage Area Weyerhaeuser Company Private



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State
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Managed Areas Documented Within a One-mile Radius of the Project Area



Managed Area Name Owner Owner Type



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



North Carolina Coastal Land Trust Easement North Carolina Coastal Land Trust Private



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Nash Correctional Institution NC Department of Public Safety State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Farm and Ranch Lands Protection Program



Easement



US Department of Agriculture, Natural



Resources Conservation Service



Federal



NC Agricultural Development and Farmland



Preservation Trust Fund Easement



NC Department of Agriculture State



National Guard Armory Readiness Center NC Department of Public Safety State



Wetland Reserve Program Easement US Department of Agriculture, Natural



Resources Conservation Service



Federal



Tar River Game Land NC Wildlife Resources Commission State



Fountain Youth Development Center NC Department of Public Safety State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



North Carolina Coastal Land Trust - Otter Creek



Preserve



North Carolina Coastal Land Trust Private



Wetland Reserve Program Easement US Department of Agriculture, Natural



Resources Conservation Service



Federal



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



NC Agricultural Development and Farmland



Preservation Trust Fund Easement



NC Department of Agriculture State



Wetland Reserve Program Easement US Department of Agriculture, Natural



Resources Conservation Service



Federal



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Warren Correctional Institution NC Department of Public Safety State
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Managed Areas Documented Within a One-mile Radius of the Project Area



Managed Area Name Owner Owner Type



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Wetland Reserve Program Easement US Department of Agriculture, Natural



Resources Conservation Service



Federal



Franklin Correctional Center NC Department of Public Safety State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Farm and Ranch Lands Protection Program



Easement



US Department of Agriculture, Natural



Resources Conservation Service



Federal



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Franklin County Open Space Franklin County: multiple local government Local Government



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



US Fish and Wildlife Service Easement US Fish and Wildlife Service Federal



Wetland Reserve Program Easement US Department of Agriculture, Natural



Resources Conservation Service



Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State
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Managed Areas Documented Within a One-mile Radius of the Project Area



Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Wetland Reserve Program Easement US Department of Agriculture, Natural



Resources Conservation Service



Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



US Fish and Wildlife Service Easement US Fish and Wildlife Service Federal



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Falkland Woods/Otter Creek Natural Area East Carolina University State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State
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Managed Areas Documented Within a One-mile Radius of the Project Area



Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



DPS Coastal Region Office NC Department of Public Safety State



US Fish and Wildlife Service Easement US Fish and Wildlife Service Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Farm and Ranch Lands Protection Program



Easement



US Department of Agriculture, Natural



Resources Conservation Service



Federal



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



North Carolina Swine Buyout Easement NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Managed Areas Documented Within a One-mile Radius of the Project Area



Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Grasslands Reserve Program Easement US Department of Agriculture, Natural



Resources Conservation Service



Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Nash County Open Space Easement Nash County: multiple local government Local Government



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



North Carolina Coastal Land Trust Easement North Carolina Coastal Land Trust Private



US Fish and Wildlife Service Easement US Fish and Wildlife Service Federal



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Otter Creek Registered Heritage Area East Carolina University State



US Fish and Wildlife Service Easement US Fish and Wildlife Service Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State
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Managed Areas Documented Within a One-mile Radius of the Project Area



Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



US Fish and Wildlife Service Easement US Fish and Wildlife Service Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Managed Areas Documented Within a One-mile Radius of the Project Area



Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Department of Transportation Mitigation Site NC Department of Transportation State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



North Carolina Swine Buyout Easement NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Managed Areas Documented Within a One-mile Radius of the Project Area



Managed Area Name Owner Owner Type



Wetland Reserve Program Easement US Department of Agriculture, Natural



Resources Conservation Service



Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



US Fish and Wildlife Service Easement US Fish and Wildlife Service Federal



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Wetland Reserve Program Easement US Department of Agriculture, Natural



Resources Conservation Service



Federal
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Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Wetland Reserve Program Easement US Department of Agriculture, Natural



Resources Conservation Service



Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



US Fish and Wildlife Service Easement US Fish and Wildlife Service Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Page 155 of 200











Managed Areas Documented Within a One-mile Radius of the Project Area



Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Wetland Reserve Program Easement



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State
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Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Wetland Reserve Program Easement US Department of Agriculture, Natural



Resources Conservation Service



Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Department of Transportation Mitigation Site NC Department of Transportation State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



US Fish and Wildlife Service Easement US Fish and Wildlife Service Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Managed Area Name Owner Owner Type



Grasslands Reserve Program Easement US Department of Agriculture, Natural



Resources Conservation Service



Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Wetland Reserve Program Easement US Department of Agriculture, Natural



Resources Conservation Service



Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



North Carolina Swine Buyout Easement NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



US Fish and Wildlife Service Easement US Fish and Wildlife Service Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Department of Transportation Mitigation Site NC Department of Transportation State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Wetland Reserve Program Easement US Department of Agriculture, Natural



Resources Conservation Service



Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Medoc Mountain State Park/Little Fishing Creek



Bluffs Registered Heritage Area



NC DNCR, Division of Parks and Recreation State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Wetland Reserve Program Easement US Department of Agriculture, Natural



Resources Conservation Service



Federal



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State
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Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



City of Oxford Open Space City of Oxford Local Government



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



US Fish and Wildlife Service Easement US Fish and Wildlife Service Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



North Carolina Swine Buyout Easement NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State
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Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



US Fish and Wildlife Service Easement US Fish and Wildlife Service Federal



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Managed Area Name Owner Owner Type



Wetland Reserve Program Easement US Department of Agriculture, Natural



Resources Conservation Service



Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



US Fish and Wildlife Service Easement US Fish and Wildlife Service Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



US Fish and Wildlife Service Easement US Fish and Wildlife Service Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Managed Areas Documented Within a One-mile Radius of the Project Area



Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



North Carolina Swine Buyout Easement NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Page 163 of 200











Managed Areas Documented Within a One-mile Radius of the Project Area



Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



US Fish and Wildlife Service Easement US Fish and Wildlife Service Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



US Fish and Wildlife Service Easement US Fish and Wildlife Service Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Wilton Slopes Park Granville County Local Government



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State
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Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Wetland Reserve Program Easement US Department of Agriculture, Natural



Resources Conservation Service



Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



US Fish and Wildlife Service Easement US Fish and Wildlife Service Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



US Fish and Wildlife Service Easement US Fish and Wildlife Service Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Wetland Reserve Program Easement US Department of Agriculture, Natural



Resources Conservation Service



Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Page 169 of 200











Managed Areas Documented Within a One-mile Radius of the Project Area
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Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



US Fish and Wildlife Service Easement US Fish and Wildlife Service Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



North Carolina Coastal Land Trust Easement North Carolina Coastal Land Trust Private



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Department of Transportation Mitigation Site NC Department of Transportation State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



US Fish and Wildlife Service Easement US Fish and Wildlife Service Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



US Fish and Wildlife Service Easement US Fish and Wildlife Service Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



US Fish and Wildlife Service Easement US Fish and Wildlife Service Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Wetland Reserve Program Easement US Department of Agriculture, Natural



Resources Conservation Service



Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



US Fish and Wildlife Service Easement US Fish and Wildlife Service Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State
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Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



US Fish and Wildlife Service Easement US Fish and Wildlife Service Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Old Sparta Boat Ramp NC Wildlife Resources Commission State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Page 181 of 200











Managed Areas Documented Within a One-mile Radius of the Project Area



Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



US Fish and Wildlife Service Easement US Fish and Wildlife Service Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Overton Rock Registered Heritage Area Private Individual Private



Tarboro Boat Landing NC Wildlife Resources Commission State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



US Fish and Wildlife Service Easement US Fish and Wildlife Service Federal



NC Department of Transportation Mitigation Site NC Department of Transportation State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Department of Transportation Mitigation Site NC Department of Transportation State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



NC Department of Transportation Mitigation Site NC Department of Transportation State
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Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Page 188 of 200











Managed Areas Documented Within a One-mile Radius of the Project Area



Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



US Fish and Wildlife Service Easement US Fish and Wildlife Service Federal



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Department of Transportation Mitigation Site NC Department of Transportation State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Managed Areas Documented Within a One-mile Radius of the Project Area



Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Department of Transportation Mitigation Site NC Department of Transportation State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Managed Areas Documented Within a One-mile Radius of the Project Area



Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Department of Transportation Mitigation Site NC Department of Transportation State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Department of Transportation Mitigation Site NC Department of Transportation State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Managed Areas Documented Within a One-mile Radius of the Project Area



Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Managed Areas Documented Within a One-mile Radius of the Project Area



Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Division of Mitigation Services Easement NC DEQ, Division of Mitigation Services State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Department of Transportation Mitigation Site NC Department of Transportation State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Managed Areas Documented Within a One-mile Radius of the Project Area



Managed Area Name Owner Owner Type



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Department of Transportation Mitigation Site NC Department of Transportation State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Clean Water Management Trust Fund Funded



Project



NC DNCR, Clean Water Management Trust



Fund



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Department of Transportation Mitigation Site NC Department of Transportation State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State
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Managed Areas Documented Within a One-mile Radius of the Project Area



Managed Area Name Owner Owner Type



City of Greenville Open Space City of Greenville Local Government



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



NC Department of Transportation Mitigation Site NC Department of Transportation State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Conservation Reserve Enhancement Program



Easement



NC Department of Agriculture, Division of



Soil and Water Conservation



State



Definitions and an explanation of status designations and codes can be found at https://ncnhde.natureserve.org/help. Data query generated on June 25, 2020; source: NCNHP, Q2 Apr 2020. Please



resubmit your information request if more than one year elapses before project initiation as new information is continually added to the NCNHP database.
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Pittsburgh District regarding the Flood Risk Management Study that we are conducting within the Tar Pamlico 
River Basin in North Carolina.  We are looking for your input on the study.  A map of the study area is attached here 
as well. 


We are looking forward to hearing your input on this study, and appreciate your time. 


Kristi S. Dobra, PG 
Environmental Resource Specialist 
Planning & Environmental Branch 
412-395-7219 







 


 
 
 
 
 
 
 


RECIPIENT LIST FOR NEPA SCOPING LETTERS 


Agency Title 
Pitt County Soil and Water Conservation Resource Conservation Specialist 
Edgecombe County Soil and Water Conservation District District Office Manager 
Beaufort County Soil and Water Conservation District Office Manager 
Franklin County Soil and Water Conservation District NCACS Conservationist 
Nash County Soil and Water Conservation District Director 
Granville County Soil and Water Conservation District District Administrator 
Halifax County Soil and Water Conservation District Director 
Halifax County Soil and Water Conservation District Administrative Director 
Vance County Soil and Water Conservation District Resource Conservation Manager 
Warren County Soil and Water Conservation District Director 
USDA NRCS Raleigh State Office State Conservationist 
USFWS Raleigh Ecological Field Office Fish and Wildlife Biologist 
USFWS Raleigh Ecological Field Office 
USFWS Raleigh Ecological Field Office General FWS Email 
NC SHPO/ NCDNCR Environmental Review Coordinator 
NCDA&CS Division of Soil & Water Conservation Director 
NC DEQ 
NC DOT Engineer, Hydraulics Unit 
NC Natural Heritage Program Director 
NCDEQ Division of Coastal Management Washington District Office District Manager 
NCDEQ Division of Coastal Management Washington District Office District Manager 
NCDEQ Division of Marine Fisheries Washington Regional Office Northern District Manager 
NC DEQ Waste Management UST Section Corrective Action Branch Environmental Regional Supervisor 
NC DEQ Water Resources -Water Quality Regional Operations Section Regional Supervisor 
NCDEQ Brownfields Program Brownfields Program Manager 
NCDEQ Haz Waste Facility Management Branch (Permitting and Corrective Action) 
NCDEQ Haz Waste Compliance Branch Compliance Branch Head 
NCDEQ Dry Cleaner Program Compliance Unit Supervisor 
NCDEQ Water Quality Regional Operations- Washington District Regional Supervisor 
General NOAA Atlantic ESA Email Greater Atlantic Regional Fisheries Office 
NOAA Greater Atlantic Regional Fisheries Office ESA Section 7 Coordinator 
NC Wildlife Resources Commission Division Chief, Habitat Conservation 
NC Wildlife Resources Commission Division Chief, Inland Fisheries 
NC Wildlife Resources Commission Division Chief, Wildlife Management 


NC Wildlife Resources Commission Program Manager; Wildlife Interaction, Regulated Activities & Permits 
NCDOT- Highways Division 2 Division 2 Engineer 
NCDOT- Highways Division 4 Division 4 Engineer 
NCDOT Bicycles and Pedestrian Division Deputy Director, Planning and Programming 
NCDOT Environmental Policy Unit Unit Head 
City of Washington, NC City Hall 
City of Washington, NC Mayor 
City of Greenville, NC Mayor 
City of Tarboro, NC Mayor 
City of Rocky Mount, NC Mayor 
City of Louisburg, NC Mayor 
City of Princeville, NC Mayor 
City of Nashville, NC Mayor 
NC Emergency Management Association President 
Beaufort County Chair, Board of County Commissioners 
Beaufort County Vice-Chair, Board of County Commissioners 
Beaufort County Clerk to the Board of County Commissioners 
Beaufort County Commissioner, Board of County Commissioners 
Beaufort County Commissioner, Board of County Commissioners 
Beaufort County Commissioner, Board of County Commissioners 
Beaufort County Commissioner, Board of County Commissioners 
Beaufort County Commissioner, Board of County Commissioners 
Granville County Clerk to the Board of County Commissioners 
Granville County Commissioner, Board of County Commissioners 
Granville County Chair, Board of County Commissioners 
Granville County Commissioner, Board of County Commissioners 
Granville County Commissioner, Board of County Commissioners 
Granville County Commissioner, Board of County Commissioners 
Granville County Commissioner, Board of County Commissioners 
Granville County Vice-Chair,  Board of County Commissioners 
Franklin County Clerk to the Board of County Commissioners 
Franklin County Commissioner, Board of County Commissioners 
Franklin County Commissioner, Board of County Commissioners 
Franklin County Commissioner, Board of County Commissioners 
Franklin County Commissioner, Board of County Commissioners 
Franklin County Commissioner, Board of County Commissioners 
Franklin County Vice-Chair, Board of County Commissioners 
Franklin County Chair, Board of County Commissioners 
Nash County Commissioner, Board of County Commissioners 
Nash County Commissioner, Board of County Commissioners 
Nash County Chair, Board of County Commissioners 
Nash County Commissioner, Board of County Commissioners 
Nash County Commissioner, Board of County Commissioners 
Nash County Commissioner, Board of County Commissioners 
Edgecombe County Chair, Board of County Commissioners 
Edgecombe County Vice-Chair, Board of County Commissioners 
Edgecombe County Commissioner, Board of County Commissioners 
Edgecombe County Commissioner, Board of County Commissioners 
Edgecombe County Commissioner, Board of County Commissioners 
Edgecombe County Commissioner, Board of County Commissioners 
Edgecombe County Commissioner, Board of County Commissioners 
Pitt County Vice Chair District B, Board of County Commissioners 
Pitt County Chair, Board of County Commissioners 
Pitt County Commissioner, Board of County Commissioners 
Pitt County Commissioner, Board of County Commissioners 
Pitt County Commissioner, Board of County Commissioners 
Pitt County Clerk to the Board of County Commissioners 
Pitt County Commissioner, Board of County Commissioners 
Pitt County Commissioner, Board of County Commissioners 
Pitt County Commissioner, Board of County Commissioners 
Pitt County Commissioner, Board of County Commissioners 
Halifax County Chair, Board of County Commissioners 
Halifax County Vice Chair, Board of County Commissioners 
Halifax County Commissioner, Board of County Commissioners 
Halifax County Commissioner, Board of County Commissioners 
Halifax County Commissioner, Board of County Commissioners 
Halifax County Commissioner, Board of County Commissioners 
Halifax County General Commissioner Office 
Warren County Commissioner, Board of County Commissioners 
Warren County Commissioner, Board of County Commissioners 
Warren County Commissioner, Board of County Commissioners 
Warren County Commissioner, Board of County Commissioners 
Warren County Commissioner, Board of County Commissioners 
Warren County Clerk to the Board of County Commissioners 
Vance County Vice Chair, Board of County Commissioners 
Vance County Commissioner, Board of County Commissioners 
Vance County Commissioner, Board of County Commissioners 
Vance County Commissioner, Board of County Commissioners 
Vance County Commissioner, Board of County Commissioners 
Vance County Commissioner, Board of County Commissioners 
Vance County Chair, Board of County Commissioners 
Eastern Band of Cherokee Indians THPO 
Haliwa-Saponi Tribe 
Haliwa-Saponi Tribe 
Sappony Tribe 







 


  


  


  
   


   
   


    
   


     
 


  
 


     
   


  
   


  
      


     
   
     


    
     


  
  


   
  


  
 


  


   
     


  


   
  


  
  


 


 
 


NEPA SCOPING LETTER 


DEPARTMENT OF THE ARMY 
PITTSBURGH DISTRICT, CORPS OF ENGINEERS 


WILLIAM S. MOORHEAD FEDERAL BUILDING 
1000 LIBERTY AVENUE 


PITTSBURGH, PA 15222-4186 


REPLY TO 
ATTENTION OF 


Environmental and Cultural Resources Section 


4 June 2020 


Dear Sir or Madam: 


The US Army Corps of Engineers Pittsburgh District (Corps) is in the process of 
developing and analyzing alternatives for a feasibility study for a flood risk 
management project located within the Tar-Pamlico River Basin.  This project, entitled 
the Tar-Pamlico Basin Flood Risk Management Study, is authorized under the House 
Committee on Transportation and Infrastructure Resolution adopted April 11, 2000, 
and the House Committee on Transportation and Infrastructure Resolution adopted 
May 21, 2003. The sponsor for this project is the North Carolina Department of 
Environmental Quality (NC DEQ). 


The objectives of the project are to reduce flood risk within affected communities, 
decrease the risk to structures, industry, and public infrastructure, and to reduce life 
and safety risk associated with riverine and storm surge flooding events. The study 
area begins at the headwaters of the Tar River, and stretches along the entire length of 
the Tar River down to the city of Washington, NC.  The entirety of the Tar River Basin 
is part of the study area, including all associated tributaries. The Pamlico River and 
Pamlico Sound are outside of the study area; the study area does not extend east 
beyond Washington, NC. Flood management measures that are currently being 
considered include: traditional structural measures such as channel improvement 
(widening, deepening, straightening), flood walls, levees, channel relocation, wet and 
dry retention/detention, and transportation-related recommendations; non-structural 
measures such as flood-proofing, home acquisition and relocation, structure elevation, 
and emergency planning; and natural and nature-based measures such as wetland 
retention, riparian restoration, living shorelines, and reforestation. The study is still 
within the scoping phase, and therefore the list above may not include all management 
measures that are ultimately considered for the project; additional measures may be 
considered, and measures may be removed from consideration, as the study develops. 


Pursuant to compliance with the National Environmental Policy Act and associated 
environmental laws and regulations, [including the Endangered Species Act, Fish and 
Wildlife Coordination Act, Clean Water Act, National Historic Preservation Act] the 
Corps will be preparing an Environmental Assessment (EA) to analyze the potential 
effects of identified alternatives.  Based on the initial array of management measures 
that are being considered as part of the study and the information gathered thus far, it 
is likely that an EA is the appropriate NEPA compliance pathway; however, we 







  
  
  


      
  


 
 


       
   


 
 


 
 


 
 
 
 


  
   


  
 


 


recognize that information gathered during this scoping effort and over the course of 
the study may require that we reevaluate the NEPA compliance pathway.  At this time 
we request your feedback on the scope of issues to be addressed in the EA, any 
resources or habitats of concern in the study area, information on ongoing projects in 
the area, and any feedback you may have on the management measures we’re 
considering.  


Please provide your input within 30 days of receipt of this letter regarding this project. If 
you have any questions on this matter, please feel free to contact Kristi Dobra by email 
at kristi.s.dobra@usace.army.mil. 


Sincerely, 


Marc A. Glowczewski, PE, PMP 
Chief, Planning and Environmental Branch 



mailto:kristi.s.dobra@usace.army.mil





 
 


 
 


----------------------------------


-------------------------------------


From: noreply@dma.mil 
To: Pittsburgh District Planning and Environmental Branch 
Subject: Pittsburgh District Contact Form: Pitt County"s comment on the Tar Pamlico Basin (NC) Flood Risk Management 


Feasibility Study 
Date: Tuesday, November 28, 2023 10:39:00 AM 


CAUTION: Your email client may display clickable links.  The data in this email is provided without modification, 
as the user entered it.  Before you click or use any link provided in this email, please confirm the authenticity of the 
link. 
This message was sent from the Pittsburgh District website. 


Message From: Thomas Shrader 


Email: thomas.shrader@pittcountync.gov 


Phone: 


Response requested: No 


Message: 


Pitt County has historically avoided elevating homes using federal or state recovery funds. It has been the viewpoint 
of the County that elevating existing structures does maintain the structure of the community, but can lead to 
additional challenges. These challenges include increased risks and costs for rescues during flood events, as well as 
increased difficulty in daily life for the residents of elevated homes. While the County is not opposed to property 
owners elevating their properties through their own means, the County has not supported using federal funds for 
elevation in the past.  Pitt County would prefer and recommend acquisition and relocation activities for affected 
properties. 


Ref Id: tGQs5Gq4D02S9xZQfTn32w 



mailto:thomas.shrader@pittcountync.gov

mailto:lrp.plan.enviro@usace.army.mil

mailto:thomas.shrader@pittcountync.gov





PITT COUNTY 
OFFICE OF THE COUNTY MANAGER 


1717 W. 5TH STREET D. Scott Elliott 
GREENVILLE, NORTH CAROLINA 27834-1696 County Manager 


TELEPHONE: (252) 902-2950 FAX: (252) 830-6311 scott.elliott@pittcountync.gm 


June 16, 2020 


Marc A. Glowczewski, PE, PMP 
Chief Planning and Environmental Branch 
Department of Army 
Pittsburgh District, Corps of Engineers 
William S. Morehead Federal Building 
1000 Liberty A venue 
Pittsburgh, PA 15222-4186 


Dear Mr. Glowczewski: 


This letter is in response to yours of June 4, 2020, concerning the proposed Tar-Pamlico Basin Flood Risk Management 
Study by the U.S. Army Corps of Engineers. On behalf of the Pitt County Board of Commissioners and citizens, I am 
offering full support of the study. 


In 1999, flood waters associated with Hurricane Floyd extended beyond the 100-year flood plain of the Tar River causing 
tremendous damage to personal and public properties, agricultural operations and transportation infrastructure, and 
resulting in the loss of human life. Subsequent flooding associated with the Tar River and its tributaries has occurred 
several times. One contributing cause of the flooding is vegetative debris that is lodged in the drainage ways. Pitt County 
has been successful in securing funding for debris removal for certain tributaries, however a comprehensive approach to 
these efforts is needed. In addition, the capacity of drainage features is further reduced by sedimentation. 


Pitt County is encouraged by the various flood management measures that are to be analyzed through the study. The 
County is a leader in the State for hazard mitigation initiative, and welcomes guidance on additional ways of reducing 
risks. 


Thank you for the opportunity to provide input on this very important project. Please feel free to contact Pitt County 
Planning Director James Rhodes if you have questions or need more information. 


Sincerely, 


1) dcU-{ft_dj 
D. Scott Elliott 
County Manager 


cc: Board of Commissioners 
James Rhodes, Planning Director 
Tim Corley, Engineering Director 
Jonas Hill, Assistant Planning Director 
Kristi Do bra, U.S. Army Corps of Engineers (via email) 


www.pittcountync.gov 



www.pittcountync.gov





§ North Carolina Wildlife Resources Commission § 
Gordon Myers, Executive Director 


MEMORANDUM 


TO: Kristi Dobra 
Pittsburgh District 
US Army Corps ofEngineers 


FROM: Maria T. Dunn, Coastal Coordinator 
Habitat Conservation Division 


DATE: July 1, 2020 


SUBJECT: Scoping for US Army Corps ofEngineers Tar-Pamlico Basin Flood Risk 
Management Study, Tar-Pamlico Basin, North Carolina. 


Biologists with the North Carolina Wildlife Resources Commission (NCWRC) reviewed the 
June 4, 2020 scoping notice with regard to impacts on fish and wildlife resources. The US Army 
Corps ofEngineers Pittsburgh District (USACE)is in the process of developing and analyzing 
alternatives for a feasibility study for a flood risk management project located within the Tar
Pamlico River Basin, entitled the Tar-Pamlico Basin Flood Risk Management Study (FRM 
Study). Our comments are provided in accordance with provisions of the Sections 401 and 404 
of the Clean Water Act, as amended, and the Fish and Wildlife Coordination Act (48 Stat. 401, 
as amended; 16 U.S.C. 661 et seq.), Coastal Area Management Act (G.S. l BA-100 through 
l 13A-128), as amended. 


The USACE has requested agency comments to assist in the preparation of their Tar-Pamlico 
FRM Study. The study area begins at the headwaters of the Tar River and stretches along the 
entire length of the Tar River down to the city ofWashington, NC. The entirety of the Tar River 
Basin is part of the study area, including all associated tributaries. The Pamlico River and 
Pamlico Sound are outside ofthe study area; the study area does not extend east beyond 
Washington, NC. The USA CE has stated they are investigating water resource improvements for 
the Tar-Pamlico Basin that may include structural measures, nonstructural measures, and natural 
and nature-based measures. 


The Tar River within the project area has numerous important aquatic species. The mainstem of 
the Tar River is designated a Primary Nursery Area (PNA) by the NCWRC from N&S railroad at 
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Washington upstream to Rocky Mount Mills Dam in Nash County. This reach and several 
tributaries, including Swift, Fishing, and Conetoe creeks, are also designated as Anadromous 
Fish Spawning Areas (AFSAs). These designations encompass waterbodies within Nash, 
Edgecombe Wilson, Pitt and Beaufort counties and are recognized due to the important habitat 
opportunities they provide for the spawning and rearing of egg, larvae, and juvenile fish species. 
Species that benefit from these habitat opportunities include the anadromous striped bass 
(Marone saxatilis), hickory shad (Alosa mediocris), American shad (Alosa sapidissima), 
blueback herring (Alosa aestivalis), alewife (Alosa pseudoharengus) and catadromous American 
eel (Anguilla rostrata). The mainstem Tar River is also designated by the National Marine 
Fisheries Service (NMFS) as critical habitat for the federally listed Atlantic sturgeon (Acipenser 
oxyrinchus oxyrinchus) from its confluence with the Pamlico Sound upstream to the Rocky 
Mount Mills Dam. 


Numerous freshwater mussel species are found within the Tar-Pamlico Basin. Dwarf 
wedgemussel (Alasmidonta heterodon), Tar River spinymussel (Elliptio steinstansana), and 
yellow lance (Elliptio lanceolata), are federally listed by the US Fish and Wildlife Service 
(USFWS) and found within the Tar River and several of its tributaries. Mussel species 
recognized as candidate species for potential listing by the USFWS are also found in the Tar
Pamlico Basin. These species include green floater (Lasmigona subviridis), and Atlantic pigtoe 
(Fusconaia masoni). The Carolina madtom (Noturus Juriosus) , and Neuse River waterdog 
(Necturus lewisi) are state listed species under consideration for federal listing with critical 
habitat designations within the Tar-Pamlico basin under consideration. While not listed federally, 
creeper (Strophitus undulatus), eastern lampmussel (Lampsilis radiata), notched rainbow 
(Villosa constricta), Roanoke slabshell (Elliptio roanokenis), triangle floater (Alasmidonta 
undulata), yellow lampmussel (Lampsilis cariosa), Carolina ladle crayfish (Camban,s davidi), 
Carolina darter (Etheostoma collis), and Roanoke bass (Ambloplites cavifrons) are important 
state recognized species found within the basin. 


Aquatic habitats and species are not the only resources affected by management measures within 
the Tar-Pamlico basin. Along the river and its tributaries are several important natural areas and 
conserved lands that preserve wildlife and ecological resources. The Tar River Wilton and 
Camassia Slopes, Medoc Mountain State Park, the NCWRC's Shocco Creek, Sandy Creek, 
Lower Fishing Creek, and Voice of America Game Lands, as well as numerous Tar River Land 
Conservancy and NC Division of Mitigation Service (NCDMS) conservation easements are all 
within Tar-Pamlico River Basin. These areas protect wildlife habitats for a myriad of species, 
serve as wildlife travel corridors, provide educational opportunities, and along with other local 
parks, county and state access areas provide public recreational opportunities. 


Therefore, the NCWRC requests the USACE carefully consider the purpose and need of the EA 
for the Tar-Pamlico FRM Study and fully evaluate a suite of alternatives to determine 
appropriate management measures. To provide adequate information to assess the benefits and 
impacts to wildlife and public trust resources, we request the USA CE consider the following: 


• The scoping notice states the Pamlico River and Pamlico Sound are not within the study 
area, but that the study area extends to Washington. It should be noted that the Tar
Pamlico River is one waterbody, but the name changes from the Tar to the Pamlico at the 







NC Hwy 17 Business Bridge. The majority of the City of Washington is along the 
Pamlico River. The map included with the notice indicates the study area extends past the 
NC Hwy 17 Business Bridge and therefore includes a portion of the Pamlico River. The 
exact study area should be clarified to determine if the entirety of Washington and nearby 
tributaries are included in the study. 


• The project area is vast and exhibits different topographies and habitats. Alternatives and 
management strategies should take into account the different regions and discuss if an 
activity affects the entire basin or is region specific. 


• Adequate details for project proposals should be provided. This includes the presence of 
important environmental resources, Natural Heritage Areas (NHAs), wetlands, and 
conservation lands; public access areas and infrastructure presence; and the type of 
proposal, benefits toward the purpose and need, impacts to adjacent features, 
methodology, schedule, and projected costs. Considerations for methodology, schedule, 
and cost should include management measures, such as avoidance and minimization of 
impacts to wetlands and wildlife habitats, moratoria, surveys and monitoring for wildlife 
species, and potential mitigation. 


• Several municipalities such as Oxford, Henderson, Louisburg, Nashville, Rocky Mount, 
Tarboro, Princeville, Greenville, and Washington may be affected by flood management 
strategies. In addition to a statement of any benefits, proposals should detail changes to 
existing infrastructure effectiveness or condition that would occur as a result of project 
implementation. 


• Many of the areas along the Tar and adjacent floodplain have witnessed significant 
flooding from large scale storm events. These events are not predictable and difficult to 
manage. While management measures should take large events into consideration, their 
effects cannot be eliminated. To better assess these floodprone areas, the frequency, 
duration and magnitude (aerial extent and depth) of various flood recurrence events 
should be analyzed. 


• A review ofhighway infrastructure, including culverts and bridges that impede flows, 
should be conducted. Often during large storm events flows restricted by inadequately 
sized culverts can lead to road wash outs and erosion. Spanning these areas with larger or 
adequately sized structures or bridges could be considered to minimize loss of 
infrastructure and reduce impounded floodwaters during large events while improving 
year-round hydrologic flows and aquatic passage. Structure assessments and modeling 
would demonstrate changes that may occur upstream and downstream the structures, 
allowing alternatives to be considered with benefits and impacts assessed. 


• The Town ofPrinceville along the Tar River has a separate USACE FRM study. 
Consultation with the USA CE Wilmington District regarding the Princeville FRM study 
and its relationship with the Tar-Pamlico FRM Study is recommended. 







• Sea level rise and shoreline erosion should be discussed. This discussion may include 
potential effects and management options for public infrastructure and private 
development as well as transitions in habitat types and wildlife. 


The information obtained from the above would provide important data to consider while 
determining management strategies. The NCWRC would like to state the following general 
concerns and recommendations regarding any proposed management measures: 


• In general, the NCWRC would not support new or expanded traditional structure 
measures. Traditional structural measures include dams and reservoirs, levees, and 
channel modifications. These structures significantly alter the natural hydrograph, water 
quality conditions, aquatic passage, and habitat quality for the entire basin. Our agency 
has worked extensively with other agencies to remove dams and impoundments within 
the Tar-Pamlico and other basins. The addition ofthese structures would be 
counterproductive to our other efforts. 


• Non-structural methods include elevating and relocating structures, flood proofing, and 
educating the public. Natural and nature-based measures include green infrastructure, 
floodplain/channel restoration, and agricultural best management practices. These 
management tools address specific needs in floodprone areas without radically affecting 
the entire basin. The NCWRC supports these measures. 


• The NCWRC recommends the inclusion of buffers along waterbodies and wetlands 
throughout the basin. These buffers may need larger areas than the NC Division of Water 
Resource' s Tar-Pamlico Basin Buffer Zones for waterbodies containing listed species and 
their habitats. 


• The NCWRC recommends restoring stream connectivity to floodplains, particularly in 
areas without development. This creates increased floodwater capacity and increases 
habitat opportunities. 


• Coordination is recommended on the state and local level to establish local land use plans 
that prevent future development in floodplains. Flooding associated with extreme events 
and/or certain geographic areas may be most effectively managed with the relocation of 
development out of floodplains and the elevation of any remaining structures. 


Thank you for the opportunity to provide comments during this scoping process. We understand 
the FRM EA is forthcoming in short time. During the development of the FRM EA and 
subsequent evaluations we encourage the USA CE to continue discussions with state and federal 
resource agencies to provide comments on wildlife impacts and conservation opportunities. If 
there are any comments, questions, or concerns for the NCWRC, please do not hesitate to contact 
either Maria Dunn at maria.dunn@ncwildlife.org and 252-948-3916 or Gabriela Garrison at 
gabriela. garrision@ncwildlife.orn and 910-409-7350. 
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From: Jordan McMillen 
To: Dobra, Kristi S CIV USARMY CELRP (USA) 
Subject: [Non-DoD Source] RE: Tar-Pamlico Basin Flood Risk Management Study- NEPA Scoping Outreach 
Date: Thursday, June 18, 2020 9:39:22 AM 


Thanks.  Here are some comments on behalf of Vance County. 


The Tar-Pamlico basin encompasses the southern half of Vance County from the City of Henderson down to the Tar River which is our southern border.  For the most part 
flooding within the Tar-Pamlico basin in Vance County is concentrated along the Tar River in times of heavy rainfall.  Fortunately from a flooding standpoint most of this 
area is wooded, farmland, or undeveloped.  The County has two road crossings over the Tar River (Charlie Grissom Road and US 1 South) and one railroad crossing going 
into Franklin County.  During and following heavy rainfall events, flooding is noticeable from the crossings and covers a wide area in the most noticeable area where US 1 
crosses the river.  The most impactful areas of flooding occur along Charlie Grissom and Egypt Mountain Roads where some rural residential development has occurred. 
We also see some flooding impacts to residences along Briggs Road and Geranium Lane in times of heavy rainfall. 


Vance County is supportive of the Tar-Pamlico Basin Flood Risk Management Study. 


Jordan D. McMillen, County Manager 
Vance County 
122 Young Street, Suite B 
Henderson, NC 27536 
Phone: (252) 738-2002 · fax: (252) 738-2039 
E-mail: jmcmillen@vancecounty.org 
Website: Blockedwww.vancecounty.org 


@VanceCountyGov 


-----Original Message-----
From: Dobra, Kristi S CIV USARMY CELRP (USA) [mailto:Kristi.S.Dobra@usace.army.mil] 
Sent: Thursday, June 11, 2020 3:34 PM 
To: Jordan McMillen 
Subject: RE: Tar-Pamlico Basin Flood Risk Management Study- NEPA Scoping Outreach 


Please just submit electronically to me, at this email address. Thank you! 


-----Original Message-----
From: Jordan McMillen [mailto:JMcMillen@vancecounty.org] 
Sent: Thursday, June 11, 2020 3:28 PM 
To: Dobra, Kristi S CIV USARMY CELRP (USA) <Kristi.S.Dobra@usace.army.mil> 
Subject: [Non-DoD Source] RE: Tar-Pamlico Basin Flood Risk Management Study- NEPA Scoping Outreach 


Kristi, 


I received the letter concerning the NEPA Scoping Outreach for the Tar Pamlico Basin.  Is there an online area or preferred method for submitting public comments.  I 
may have overlooked it in the letter. 


Thanks, 


Jordan D. McMillen, County Manager 


Vance County 


122 Young Street, Suite B 


Henderson, NC 27536 


Phone: (252) 738-2002 · fax: (252) 738-2039 


E-mail: jmcmillen@vancecounty.org <mailto:jmcmillen@vancecounty.org> 


Website: Blockedhttps://linkprotect.cudasvc.com/url? 
a=https%3a%2f%2fBlockedwww.vancecounty.org&c=E,1,ikRe9gMz7F7oqpHAjRAhguUXfhoLnQe8mEgZQ6qMJLlnZ55yYl9Kw_X8Pai-
zp4gvrBCty0aEcsgMSJdl1UF3UkbCd45awIgleKriMkQIosNbz1GLU5AvqIe&typo=1 <BlockedBlockedhttps://linkprotect.cudasvc.com/url? 
a=http%3a%2f%2fwww.vancecounty.org%2f&c=E,1,bOhgFYwgA3g74dFg86yzz8NJwHIUJVIWrfbxJx4FV4NBVF1KcG5n2h0qWDG3ZvtmsyEf67sohf3DUJCzDcbfeN-
p3TBSvzFC1ieHyu5QJ3VQ4ze9qw,,&typo=1> 


<BlockedBlockedhttps://www.facebook.com/pg/VanceCountyGov/about/?ref=page_internal> @VanceCountyGov 
<BlockedBlockedhttps://www.facebook.com/pg/VanceCountyGov/about/?ref=page_internal> 


Begin forwarded message: 
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From: "Dobra, Kristi S CIV USARMY CELRP (USA)" <Kristi.S.Dobra@usace.army.mil <mailto:Kristi.S.Dobra@usace.army.mil> > 
Date: June 4, 2020 at 6:31:48 PM EDT 
To: "Dobra, Kristi S CIV USARMY CELRP (USA)" <Kristi.S.Dobra@usace.army.mil <mailto:Kristi.S.Dobra@usace.army.mil> > 
Subject: Tar-Pamlico Basin Flood Risk Management Study- NEPA Scoping Outreach 


Hello, 


Attached you will find a letter from the Planning and Environmental Branch of the US Army Corps of Engineers' Pittsburgh District regarding the Flood Risk 
Management Study that we are conducting within the Tar Pamlico River Basin in North Carolina.  We are looking for your input on the study.  A map of the study area is 
attached here as well. 


We are looking forward to hearing your input on this study, and appreciate your time. 


Kristi S. Dobra, PG 
Environmental Resource Specialist 
Planning & Environmental Branch 
412-395-7219 


PUBLIC RECORDS NOTICE: Please note that all emails, information and attachments sent to and from this address are subject to the North Carolina Public Records Act 
and, subject to certain statutory exceptions, may be disclosed to third parties. 
PUBLIC RECORDS NOTICE: Please note that all emails, information and attachments sent to and from this address are subject to the North Carolina Public Records Act 
and, subject to certain statutory exceptions, may be disclosed to third parties. 
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From: Mark M. Johnson 
To: Rob Boyette; Denise Stinagle 
Cc: Dobra, Kristi S CIV USARMY CELRP (USA) 
Subject: [Non-DoD Source] RE: [EXTERNAL]Tar-Pamlico Basin Flood Risk Management Study- NEPA Scoping Outreach 
Date: Friday, June 5, 2020 11:00:52 AM 


TO: DEPARTMENT OF THE ARMY PITTSBURGH DISTRICT, CORPS OF ENGINEERS WILLIAM S. 
MOORHEAD FEDERAL BUILDING 1000 LIBERTY AVENUE PITTSBURGH, PA 15222-4186 
SUBJECT: Wilson County Feedback on Environmental Assessment (EA) 
DATE: June 5, 2020 
This in response to the request of feedback from Wilson County concerning proposed Flood 
Management Measures under consideration to reduce the risk of damage to structures and 
safety associated with riverine and storm surge flooding events. 


Wilson County has in place as part of its Unified Development Ordinance, Article 14, 
which is our Flood Damage Prevention Ordinance.  The purpose of Article 14 is to 
promote public health, safety, and general welfare and to minimize public and 
private losses due to flood conditions within flood prone areas by provisions 
designed to: 


1. Restrict or prohibit uses that are dangerous to health, safety, and property
due to water or erosion hazards or that result in damaging increases in
erosion, flood heights or velocities; 


2.  Require that uses vulnerable to floods, including facilities that serve such 
uses, be protected against flood damage at the time of initial construction; 


3.  Control the alteration of natural floodplains, stream channels, and natural 
protective barriers, which are involved in the accommodation of floodwaters; 


4. Control filling, grading, dredging, and all other development that may 
increase erosion or flood damage; and 


5 Prevent or regulate the construction of flood barriers that will unnaturally divert 
flood waters or which may increase flood hazards to other lands. 


Wilson finds that the Flood management measures that are currently being considered are 
consistent with the County’s Flood Damage Prevention Ordinance. These measures currently 
under consideration include the following: traditional structural measures such as channel 
improvement (widening, deepening, straightening), flood walls, levees, channel relocation, 
wet and dry retention/detention, and transportation-related recommendations; non-
structural measures such as flood-proofing, home acquisition and relocation, structure 
elevation, and emergency planning; and natural and nature-based measures such as wetland 
retention, riparian restoration, living shorelines, and reforestation. 
Mark M. Johnson, M.A., AICP, CFM, CZO 
Wilson County Development Services Director 
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From: Rob Boyette <rboyette@wilson-co.com> 
Sent: Thursday, June 4, 2020 10:07 PM 
To: Mark M. Johnson <mmjohnson@wilson-co.com>; Denise Stinagle <dstinagle@wilson-co.com> 
Subject: Fwd: [EXTERNAL]Tar-Pamlico Basin Flood Risk Management Study- NEPA Scoping Outreach 


Sent from my iPhone 


Begin forwarded message: 


From: "Dobra, Kristi S CIV USARMY CELRP (USA)" <Kristi.S.Dobra@usace.army.mil> 
Date: June 4, 2020 at 6:33:07 PM EDT 
To: "Dobra, Kristi S CIV USARMY CELRP (USA)" <Kristi.S.Dobra@usace.army.mil> 
Subject: [EXTERNAL]Tar-Pamlico Basin Flood Risk Management Study- NEPA Scoping 
Outreach 


Hello, 


Attached you will find a letter from the Planning and Environmental Branch of the US 
Army Corps of Engineers' Pittsburgh District regarding the Flood Risk Management 
Study that we are conducting within the Tar Pamlico River Basin in North Carolina. We 
are looking for your input on the study. A map of the study area is attached here as 
well. 


We are looking forward to hearing your input on this study, and appreciate your time. 


Kristi S. Dobra, PG 
Environmental Resource Specialist 
Planning & Environmental Branch 
412-395-7219 


** CAUTION: External email. Do not click links or open attachments unless sender is 
verified.** 
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DEPARTMENT OF THE ARMY 
OFFICE OF THE CHIEF OF ENGINEERS 


2600 ARMY PENTAGON 
WASHINGTON, DC 20310-2600 


 


Proposed Report 
DAEN 
 
 
SUBJECT:  Tar Pamlico River Basin, North Carolina, Flood Risk Management 
 
THE SECRETARY OF THE ARMY 
 
 
1.  I submit for transmission to Congress my report on flood risk management 
recommendations for the Tar Pamlico River Basin, North Carolina. It is accompanied by 
the report of the Pittsburgh District engineer. This study is an interim response to the 
authorization by the House Committee on Transportation and Infrastructure Resolution 
adopted April 11, 2000, which provided that the Secretary of the Army review a prior 
report of the Chief of Engineers on the Tar River, North Carolina, with a view towards 
determining the feasibility of flood damage reduction.  The study is also authorized by a 
resolution adopted by the House Committee on Transportation and Infrastructure 
Resolution adopted May 21, 2003, which provided that the Secretary of the Army should 
review a prior report of the Division Engineer, and the Chief of Engineers, with a view 
towards flood damage reduction, environmental restoration and protection, and related 
purposes for the Tar Basin and its estuarine areas including Pamlico Sound. 
Preconstruction engineering and design (PED) activities will continue under the study 
authority. 
 
2.  The reporting officers recommend authorizing a flood risk management system of 
features that will reduce the risk of damages from inland flooding to residential and 
commercial structures. The Recommended Plan is the Comprehensive Benefits Plan. A 
National Economic Development (NED) Policy Exception was approved by the 
Assistant Secretary of the Army for Civil Works on 2 February 2024 based on other 
social effects (OSE) and environmental justice (EJ).  The Recommended Plan includes 
the following system of nonstructural features which are intended to provide flood risk 
reduction up to the 1 percent annual exceedance probability event: 
  


a.  Dry Floodproofing of 94 commercial structures; 
 
b.  Elevation of 35 residential structures; 
 
c.  Elevation and flood venting of 18 structures; 
 
d.  Flood venting of 8 structures. 


 
The Recommended Plan includes nonstructural measures being implemented at 155 
structures. Due to the nature of this recommendation, each structure could be 
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implemented as a separable feature, or they could be done in various combinations.  Of 
that total, 37 structures were in river reaches that were economically justified by NED 
benefits.  The NED policy exception approved adding 118 structures located within the 
river reaches not having positive NED benefits based on OSE and EJ benefits.  It is 
expected that the nonstructural plan will be completed in 12 years which includes one 
year of outreach and application period, two years of PED, and 9 years of construction.  
 
3.  The North Carolina Department of Environmental Quality (NCDEQ) is the non-
federal cost sharing sponsor for all features of the project. In addition to the 
Recommended Plan this study acknowledges and relies upon the non-federal sponsor’s 
additional floodplain management responsibilities and emergency response actions in 
conjunction with state and Federal Emergency Management Agency (FEMA) related 
programs to mitigate the plan’s residual risk including potential life loss and damages to 
critical infrastructure. Based on October 2024 price levels, the estimated total project 
first cost is $98,701,000. The total project first cost includes the value of lands, 
easements, rights-of-way, relocations (LERR) associated with the Recommended Plan. 
LERR are estimated to be $5,495,000. Based on current guidance, the Recommended 
Plan may require the nonfederal cost sharing sponsor to acquire a perpetual restrictive 
easement after the property owner and sponsor enter into a participation agreement 
Cost sharing is applied in accordance with the provisions of Section 103 of the Water 
Resources Development Act (WRDA) of 1986 (33 U.S.C. § 2213), as follows: 
 


a.  The federal share of the project first cost for initial construction is estimated at 
$64,155,000 and the non-federal share, which includes the cost of LERR, is estimated 
at $ 34,546,000.  This equates to 65 percent federal and 35 percent non-federal. 


 
b.  The annual cost of operation, maintenance, repair, replacement, and 


rehabilitation (OMRR&R) for the Recommended Plan is expected to be de minimus, 
with the non-federal sponsor responsible for 100 percent of the cost of project 
OMRR&R. OMRR&R activities include periodic inspections and monitoring to ensure 
that properties elevated or floodproofed are in compliance with the applicable real 
estate restrictions, e.g., keeping the flood vents free of obstructions and ensuring that 
floodproofing features remain functional.   
 
4.  Based on a 2.75 percent discount rate and a 50-year period of analysis, the 
equivalent average annual benefits are estimated at $2,944,000 and equivalent average 
annual costs are estimated at $3,667,000, with equivalent average annual net benefits 
of (-$723,000) and a benefit-to-cost ratio (BCR) of 0.8 to 1. All project costs are 
allocated to the authorized purpose of flood risk management. 
 
5.  The Recommended Plan will provide NED, OSE, and EJ benefits, which provides 
greater overall public benefits than the NED plan. The Recommended Plan uses 
comprehensive benefits to extend the application of nonstructural measures to an 
additional 118 structures beyond the NED plan. The incremental cost difference 
between the NED plan and approximately three-fold increase for the Recommended 
Plan provides benefit to nearly four times as many structures—structures located within 
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disadvantaged and socially vulnerable communities. The underserved and 
disadvantaged communities have historically experienced the greatest impacts from 
flooding and have increased vulnerabilities in the face of climate change. These 
conditions emphasize the burden that flood risk places on socially vulnerable 
communities within the study area. 
 
6.  The Recommended Plan aligns with the current Administration’s prioritization of 
environmental justice as set out by Executive Order (EO) 13390, Protecting Public 
Health and the Environment and Restoring Science to Tackle the Climate Crisis (2021) 
and the existing EO 12898, Federal Actions to Address Environmental Justice in 
Minority Populations and Low-Income Populations (1994). The Recommended Plan 
promotes increased resilience and community cohesion within the most socially 
vulnerable and disadvantaged communities across the study area.  Socially vulnerable 
communities typically have less resources to prepare for or recover from crises and 
natural disasters, making them less resilient to the effects of severe weather events.  
Community cohesion is ensured by keeping communities intact by providing equal 
assistance to all individuals affected by the calculated flood risk, including those 
individuals that represent socially vulnerable and historically underserved populations, 
preserving diversity and equal opportunity within affected communities. 
 
7.  The study report fully describes flood risk to structures associated with riverine 
flooding. The Recommended Plan was formulated to reduce the risk of flood damages 
to residential and commercial structures resulting from a flood event with an annual 
exceedance probability of 1 percent. The Recommended Plan would greatly reduce, but 
not eliminate future damages and residual risk would remain. The Recommended Plan 
reduces expected annual damages by approximately 52 percent relative to the without 
project conditions. The residual risk, along with the potential consequences, has been 
communicated to the non-federal sponsor and will become a requirement of any 
communication and evacuation plan.   
 
8.  Implementation strategies for the risk management system would be a shared 
responsibility conducted in coordination with the non-federal sponsor.  Various 
implementation strategies to identify risk reduction prioritization were considered for the 
Recommended Plan, including: 
 


a.  Clustering:  Addressing groups of structures within a small geographic area is 
more cost effective, efficient, and allows for a more strategic methodology for 
implementing nonstructural measures.  This approach would rank efficiency as the main 
factor in determining which eligible properties should be prioritized.  


 
b.  Risk Level:  Structures within a geographic cluster will be evaluated and 


prioritized based on flood risk. This approach couples risk exposure and clustering to 
determine the prioritization of eligible structures.  
 
9.  All compliance with required applicable environmental laws and regulations has been 
completed.  The Recommended Plan will not significantly impact the natural 
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environment, including wetlands, aquatic habitat, riparian habitat, threatened and 
endangered species or critical habitat.  A Section 106 Programmatic Agreement has 
been executed with the North Carolina State Historic Preservation Officer for this study.   
 
10.  In accordance with USACE policy on the review of decision documents, all 
technical, engineering, and scientific work underwent an open, dynamic, and rigorous 
review process.  The comprehensive review process included District Quality Control 
Review, Agency Technical Review, and Headquarters Policy and Legal Compliance 
review to confirm the planning analyses, alternative design and safety, and the quality of 
decisions. Washington-level review indicates that the plan recommended by the 
reporting officers complies with all essential elements of the U.S. Water Resources 
Council’s Economic and Environmental Principles, Requirements, and Guidelines for 
Water and Land Related Resources Implementation Studies, as well as other 
administrative and legislative policies and guidelines. The views of interested parties, 
including federal, state, and local agencies, were considered and all comments from 
public reviews have been addressed and incorporated into the final report documents 
where appropriate.   
 
11.  USACE decision documents recognize cost risk and uncertainty surrounding 
implementation. All cost estimates will carry a degree of uncertainty. The estimated total 
project first cost for the Recommended Plan at the 80% confidence interval is estimated 
at $98,701,000 This project carries a degree of uncertainty such that if the main drivers 
described below are realized, the first cost for the Recommended Plan could increase to 
approximately $117,603,000. The Recommended Plan has various construction and 
non-construction components. These components range from 6 to 50 percent in project 
definition. The overall Recommended Plan is at 20 percent design. Based on the 
recommended project design of the construction components and scope definition of 
the non-construction components, the total project cost is designated as a Class 3 
estimate. The total project first cost includes a contingency value of $29,126,000, which 
is approximately 43 percent of the estimated base project cost of $69,575,000. The cost 
contingencies are intended to cover cost and schedule increases due to the identified 
project risks and their probability of occurrence.  
 
Changes to assumptions or the basis of design can result in additional risks not 
currently identified. For the Recommended Plan project first costs, the currently known 
major uncertainty drivers are the following: 1) changes in construction sequencing or 
phasing could impact the scheduled duration either making it shorter or longer; 2) 
potential for multiple contract modifications due to the number of structures and 
locations; 3) a shift to a funding constrained schedule could impact the overall duration 
and cost of the project; 4) variation in major material costs and bid assumptions, 
including the assumption that there would be no issues finding qualified floodproofing 
contractors; 5) ability of the non-federal sponsor to provide their share of funds and 
obtain all required real estate interests in a timely fashion as reflected in the project 
schedule; and 6) any changes to assumptions on productivity, construction sequencing 
due to funding allocations and future market conditions can affect overall project cost. 
As the project moves into the next phases, USACE will focus risk management and 
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mitigation on the primary cost and other significant risk drivers to the extent within 
USACE control. However, there still exists the potential for other unanticipated and 
uncontrollable changes in environmental or economic conditions that could further 
increase the total project first cost beyond the current estimate and/or necessitate 
changes in the project’s design. 
 
12.  In full consideration of the risks as documented in the preceding paragraphs in this 
report, I concur in the findings, conclusions, and recommendation of the reporting 
officers. Accordingly, I recommend that flood risk management improvements for the 
Tar Pamlico River Basin be authorized in accordance with the reporting officers’ 
Recommended Plan at an estimated cost of $98,701,000 for initial construction, with 
such modifications as in the discretion of the Chief of Engineers may be advisable. My 
recommendation is subject to cost sharing and other applicable requirements of federal 
laws, regulations, and policies.  Federal implementation of the project for nonstructural, 
natural, or nature-based flood risk management includes, but is not limited to, the 
following required items of local cooperation to be undertaken by the non-federal 
sponsor in accordance with applicable federal laws, regulations, and policies:   
 


a.  Provide 35 percent of construction costs, as further specified below: 
 


1.  Provide, during design, 35 percent of design costs in accordance with the 
terms of a design agreement entered into prior to commencement of design work for the 
project; 


 
2.  Provide all lands, easements, rights-of-way, and placement areas and 


perform all relocations determined by the federal government to be required for the 
project;   


 3.  Provide, during construction, any additional contribution necessary to make 
its total contribution equal to at least 35 percent of construction costs; 


 
b.  Prevent obstructions or encroachments on the project (including prescribing 


and enforcing regulations to prevent such obstructions or encroachments) that might 
reduce the level of flood risk reduction the project affords, hinder operation and 
maintenance of the project, or interfere with the project’s proper function; 


 
c.  Inform affected interests, at least yearly, of the extent of risk reduction afforded 


by the flood risk management features; participate in and comply with applicable 
federal floodplain management and flood insurance programs; prepare a floodplain 
management plan for the project to be implemented not later than one year after 
completion of construction of the project; and publicize floodplain information in the 
area concerned and provide this information to zoning and other regulatory agencies 
for their use in adopting regulations, or taking other actions, to prevent unwise future 
development and to ensure compatibility with the project; 
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d.  Operate, maintain, repair, rehabilitate, and replace the project or functional 
portion thereof at no cost to the federal government, in a manner compatible with the 
project’s authorized purposes and in accordance with applicable federal laws and 
regulations and any specific directions prescribed by the federal government;  


 
e.  Give the federal government a right to enter, at reasonable times and in a 


reasonable manner, upon property that the non-federal sponsor owns or controls for 
access to the project to inspect the project, and, if necessary, to undertake work 
necessary to the proper functioning of the project for its authorized purpose; 


 
f.  Hold and save the federal government free from all damages arising from 


design, construction, operation, maintenance, repair, rehabilitation, and replacement 
of the project, except for damages due to the fault or negligence of the federal 
government or its contractors;  


 
g.  Perform, or ensure performance of, any investigations for hazardous, toxic, 


and radioactive wastes (HTRW) that are determined necessary to identify the 
existence and extent of any HTRW regulated under the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA), 42 U.S.C. 
9601-9675, and any other applicable law, that may exist in, on, or under real property 
interests that the federal government determines to be necessary for construction, 
operation, and maintenance of the project; 


 
h.  Agree, as between the federal government and the non-federal sponsor, to be 


solely responsible for the performance and costs of cleanup and response of any 
HTRW regulated under applicable law that are located in, on, or under real property 
interests required for construction, operation, and maintenance of the project, 
including the costs of any studies and investigations necessary to determine an 
appropriate response to the contamination, without reimbursement or credit by the 
federal government; 


 
i.  Agree, as between the federal government and the non-federal sponsor, that 


the non-federal sponsor shall be considered the owner and operator of the project for 
the purpose of CERCLA liability or other applicable law, and to the maximum extent 
practicable shall carry out its responsibilities in a manner that will not cause HTRW 
liability to arise under applicable law; and 


 
j.  Comply with the applicable provisions of the Uniform Relocation Assistance 


and Real Property Acquisition Policies Act of 1970, Public Law 91-646, as amended, 
(42 U.S.C. 4630 and 4655) and the Uniform Regulations contained in 49 C.F.R Part 
24, in acquiring real property interests necessary for construction, operation, and 
maintenance of the project including those necessary for relocations, and placement 
area improvements; and inform all affected persons of applicable benefits, policies, 
and procedures in connection with said act. 
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13.  The recommendation contained herein reflects the information available at this time 
and current departmental policies governing formulation of individual projects. It does 
not reflect program and budgeting priorities inherent in the formulation of a national civil 
works construction program or the perspective of higher review levels within the 
Executive Branch. Consequently, the recommendation may be modified before it is 
transmitted to the Congress as a proposal for authorization and implementation funding. 
However, prior to transmittal to Congress, the non-federal sponsor, interested federal 
agencies, and other parties will be advised of any significant modifications and will be 
afforded an opportunity to comment further. 
 
 
 
 
 SCOTT A. SPELLMON 
 Lieutenant General, USA 
 Chief of Engineers 
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FINDING OF NO SIGNIFICANT IMPACT 


 
TAR-PAMILICO RIVER BASIN FLOOD RISK MANAGEMENT FEASIBILITY STUDY 


NORTH CAROLINA 
 
 


The U.S. Army Corps of Engineers, Pittsburgh District (Corps) has conducted an 
environmental analysis in accordance with the National Environmental Policy Act of 1969, as 
amended.  The final Integrated Feasibility Report and Environmental Assessment (IFR/EA) 
dated June 2024 for the Tar-Pamlico River Basin Flood Risk Management Feasibility Study 
addresses flood risk management opportunities and feasibility in the Tar-Pamlico River basin in 
North Carolina.  The final recommendation is contained in the report of the Chief of Engineers, 
dated DATE OF CHIEF’S REPORT.  


 
The Final IFR/EA, incorporated herein by reference, evaluated various alternatives that 


would reduce flood risk in the study area.  The recommended plan is the Comprehensive 
Benefits Plan and includes:  


 
• Elevation of 35 structures (elevated to the 1% Annual Exceedance Probability (AEP) 


flood elevation plus 2 feet); 
• Flood venting of 8 structures; 
• Elevation and flood venting of 18 structures; 
• Dry floodproofing of 94 structures (dry floodproofed to the 1% AEP floodplain plus 2 feet, 


or a maximum height of 4 feet). 
 


In addition to a “no action” plan, two alternatives were evaluated. The alternatives included 
the National Economic Development Plan (NED Plan) and the Comprehensive Benefits Plan 
(recommended plan), described in more detail in Section 3.0 in the IFR/EA. 
 
 For all alternatives, the potential effects were evaluated, as appropriate.  A summary 
assessment of the potential effects of the recommended plan are listed in Table 1:    
 
 


Table 1: Summary of Potential Effects of the Recommended Plan 
 Less than 


significant 
effects 


Less than 
significant 
effects as a 
result of 
mitigation* 


Resource 
unaffected 
by action 


Air quality ☒ ☐ ☐ 
Wetlands ☐ ☐ ☒ 
Fish and wildlife habitat ☐ ☐ ☒ 
Threatened/Endangered species/critical 
habitat 


☐ ☐ ☒ 


Historic properties ☒ ☐ ☐ 
Other cultural resources ☒ ☐ ☐ 
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Less than 
significant 
effects 


Less than 
significant 
effects as a 
result of 
mitigation* 


Resource 
unaffected 
by action 


Hazardous, toxic & radioactive waste ☒ ☐ ☐


Land use ☐ ☐ ☒


Public infrastructure ☐ ☐ ☒


Socio-economics ☐ ☐ ☐


Environmental justice ☐ ☐ ☐


Tribal trust resources ☐ ☐ ☒


Water quality ☒ ☐ ☐


Greenhouse Gas Emissions ☒ ☐ ☐


Aesthetics ☒ ☐ ☐


Noise ☒ ☐ ☐


Transportation ☒ ☐ ☐


Climate change ☐ ☐ ☒


All practicable and appropriate means to avoid or minimize adverse environmental effects 
were analyzed and incorporated into the recommended plan.  Best management practices 
(BMPs) as detailed in the IFR/EA will be implemented, if appropriate, to minimize impacts. 


No compensatory mitigation is required as part of the recommended plan. 


Public review of the draft IFR/EA and FONSI was completed on 2 December 2023. All 
comments submitted during the public review period were responded to in the Final IFR/EA and 
FONSI. A 30-day state and agency review of the Final IFR/EA was completed on 23 August 
2024.  Comments from state and federal agency review did not result in any changes to the final 
IFR/EA. 


 Pursuant to section 7 of the Endangered Species Act of 1973, as amended, the Corps 
determined that the recommended plan will have no effect on federally listed species or their 
designated critical habitat.   


Pursuant to Section 106 of the National Historic Preservation Act (NHPA) of 1966, as 
amended, the Corps has determined that historic properties may be adversely affected by the 
recommended plan.  The Corps and the NC SHPO executed a Programmatic Agreement on 6 
June 2024 that details the timeline and methods for identifying, avoiding, minimizing, and 
mitigating effects to historic properties under Section 106 of the NHPA. Implementation of this PA 
will be completed during PED and will be funded from the 30 account for Planning 
and Environmental Compliance. The Section 106 work is currently estimated at approximately 
$600,000.   All terms and conditions resulting from the agreement shall be implemented in 
order to minimize adverse impacts to historic properties (see Section 4.2.3. and Appendix C of 
the IFR/EA).  


All applicable environmental laws have been considered and coordination with appropriate 
agencies and officials has been completed. 


·., 


.... / 


/. 
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The formulation of alternatives, project planning, and the decision-making process included all 
applicable technical, environmental, and economic criteria. All applicable laws, executive orders, 
regulations, and local government plans were considered in evaluation of alternatives. Based on 
this report, the reviews by other Federal, State and local agencies, Tribes, input of the public, 
and the review by my staff, it is my determination that the recommended plan would not cause 
significant adverse effects on the quality of the human environment; therefore, preparation of an 
Environmental Impact Statement is not required.   
 
 
 
 
___________________________ ___________________________________ 
Date Nicholas O. Melin, PE 
 Colonel, Corps of Engineers 
 District Commander 
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EXECUTIVE SUMMARY 
1. Introduction 


 
This Integrated Feasibility Report and Environmental Assessment (IFREA) was prepared by the 
U.S. Army Corps of Engineers (USACE) and describes alternatives and recommends federal 
actions to reduce risk and damages caused by flooding within the Tar-Pamlico River Basin in 
North Carolina.  
 
The current study area is comprised of river reaches along the mainstem of Tar River and its 
major tributaries in North Carolina, beginning just downstream of Greenville, NC. The study 
originally included the region of the Tar River near Washington, as well as the area along the 
Pamlico River immediately downstream of Washington (Figure 1.1).  However, through the 
course of the study, the region near Washington was determined to be affected primarily by 
coastal flooding.  As coastal flooding mitigation was beyond the scope and authority of the 
current study, the regions affected by coastal flooding were removed from consideration.  The 
remaining study area includes portions of 13 counties.   
 
This IFREA is the result of the feasibility study—officially referred to as the Tar-Pamlico River 
Basin Flood Risk Management Feasibility Study and subsequently referred to here as the 
‘feasibility study’—authorized by the House Committee on Transportation and Infrastructure 
Resolutions adopted April 11, 2000 and May 21, 2003 to assess and recommend actions that 
reduce flood risk and increase resiliency within the Tar-Pamlico River Basin. The feasibility 
study was to be executed over a three-year period. The USACE Wilmington District brokered 
the feasibility study to the USACE Pittsburgh District. This IFREA details the results of the 
feasibility study and recommends actions that reduce flood risk and increase resiliency within the 
Tar-Pamlico River Basin. The non-Federal sponsor (NFS) is the North Carolina Department of 
Environmental Quality (NCDEQ). The Federal Cost Share Agreement (FCSA) was developed 
and signed at USACE Wilmington District on 8 April 2020.  
 


2. Purpose and Need for Federal Action 
 
Communities within the Tar-Pamlico River Basin have a long history of flooding during major 
rainfall and hurricane events.  There is therefore a need to reduce flood risk in these 
communities. The purpose of this study is to evaluate plans that will reduce flood risk and 
increase resiliency within the Tar-Pamlico River Basin.  Many communities within the basin 
have experienced major recurring flood events over the past 25 years associated with Hurricanes 
Fran (1996), Floyd (1999), Matthew (2016)—each of which ranking among the most destructive 
storms in state history and representing among the top four floods of record for major population 
centers within the basin (NCEM and NCDOT, 2018). Recurring flooding within the basin has 
resulted in considerable economic damages and increased life safety risks. 
 
There is a need for federal involvement to address flooding concerns in the Tar-Pamlico River 
Basin because of the high level of hydraulic complexity in such a large watershed.  The state has 
engaged in mapping, flood warnings, and other innovative efforts to provide support to stricken 
communities, and the federal effort will build on that foundation.  Other federal and state 
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agencies have also leveraged programs to reduce flood risk here; however, a considerable 
amount of flood risk remains.  Without federal assistance, the economic, technical, and 
environmental challenges posed by developing a comprehensive approach to managing flood 
risk in this dynamic system would have been out of reach.,  
 


3. Plan Formulation 
 
The USACE planning process, which was used in this study, follows the six-step process defined 
in the USACE Principles, Requirements, and Guidelines (PR&G) (USACE, 2013). This process 
is a structured approach to problem solving which provides a rational framework for sound 
decision making. The six-step process is used for all planning studies conducted by the USACE.  
A two-day virtual planning charrette was held on May 1 and 4, 2020. During the charette, the 
USACE study team (study team), local sponsor, and various stakeholders identified two main 
problems, economic damages resulting from riverine flood inundation and elevated risks to life 
safety associated with riverine flood inundation, that encompass numerous sub-problems. 
Discussions during the planning charrette resulted in the identification of numerous opportunities 
and the development of the following objectives: improved quality of life for individuals living 
within the floodplain; improved aquatic, riparian, and floodplain habitat quality within the study 
area; reduced water pollution inputs to the Pamlico River and Sound ecosystems; increased 
awareness of and preparedness for flood risk; increased resilience of communities throughout the 
study area; reduced life and safety risk for underrepresented and underserved communities; and 
enhanced recreational opportunities throughout the study area. 
 
Constraints, or restrictions that limit the extent of the planning process, were identified during 
the planning charrette. The following study-specific constraint was identified: the Princeville, 
NC Flood Risk Management study and associated Chief’s Report. That report recommended 
modifications to the existing levee system to further reduce flood risk within the Town of 
Princeville (USACE Wilmington District, 2016). That report’s recommended plan was 
subsequently authorized for construction in the Water Resources Development Act (WRDA) of 
2016. Given this ongoing effort, no additional measures specific to Princeville were assessed in 
the current study. This study must also adhere to general planning constraints that affect all 
USACE studies, including restrictions established by USACE policy and legal authority. The 
study team identified the following general policy constraints and planning considerations: 
induced development, existing flood risk management projects, transferred risk, environmental 
resources, and cultural resources. 
 
During the planning charette, the study team, local sponsor, and relevant stakeholders developed 
a list of 11 general management measures that could potentially address the identified problems 
and realize the identified opportunities. Management measures are classified as either structural, 
nonstructural, or natural and nature-based measures. Structural measures reduce or avoid 
damages by modifying the nature and/or extent of the flood hazard. Potential locations for 
structural measures were identified using two separate strategies. Potential storage areas were 
considered throughout the study area to achieve local and downstream benefits, and specific 
locations for these measures were identified using aerial imagery and topography. Potential areas 
for implementing floodwalls and levees, channel improvements, and diversion channels were 
limited to the five major population centers, as these areas were the only areas with concentrated 
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damages to warrant location-specific structural measures.  Nonstructural measures reduce or 
avoid damages by modifying the consequences of the flood hazard. Potential locations for 
nonstructural measures were identified using existing structure data and inundation grids for 
standard flood events (i.e., 10-, 25-, 50-, 100-, 200-, and 500-year events).  Natural and nature-
based measures alter, restore, use, or mimic natural landscape features or processes to manage 
flood risk. Natural measures were considered throughout the study area as appropriate.   
 
The study team then identified a total of 81 specific and individual management measures that 
underwent a screening evaluation to determine whether they would be incorporated into the 
development of flood risk management alternatives. A summary of these measures is provided in 
Table 3.3. A detailed description of each measure can be found in Appendix A (Plan 
Formulation Appendix). During the screening process, management measures were evaluated 
based on completeness, effectiveness, efficiency, and acceptability, as outlined in the PR&G 
(USACE, 2013).  Additional considerations for screening included environmental effects, 
environmental justice, and technical feasibility (Table 3.1).    
 
Management measure screening was conducted iteratively in order to maximize efficiency.  The 
first iteration of screening was conducted using existing data for the Tar-Pamlico River basin and 
existing models while the integrated, basin-wide hydrologic and hydraulic models were being 
developed for the current study.  The secondary iteration was based on results of the basin-wide 
hydrologic and hydraulic model, and the application of those results to analysis of economic and 
life safety benefits. 
 
Seventy-six (76) of the 81 measures were screened from further consideration. Structural 
measures retained for incorporation into plan formulation included two dry dams—one on Stony 
Creek and one on the Tar River. Nonstructural measures retained include structure elevation, 
floodproofing, and acquisition and relocation.  
 
Alternatives were formulated using the cornerstone, or first added, formulation strategy. The 
initial array of alternatives consisted of three alternatives. For each alternative, one or more 
measures were identified as the cornerstone—or the single most important measures(s). 
Additional measures were then added to meet objectives not served by the cornerstone.  
 
The initial array of alternatives was evaluated using the criteria shown in Table 3.4 to determine 
whether they should be screened, reformulated, or passed to the final array of alternatives.  
 
Despite fewer environmental impacts as compared to reservoirs, dry dams would still have 
permanent impacts to critical aquatic habitats and associated threatened and endangered species 
along the Tar River and, thus, would require extensive environmental coordination and 
mitigation. Nonstructural measures, such as structure elevation and dry floodproofing, were also 
assessed as alternatives. Structure elevation consists of elevating a structure’s habitable area 
above a specified flood elevation.  Structure elevation could effectively reduce economic 
damages and life risk for structures impacted by flooding throughout the Tar River Basin. Dry 
floodproofing consists of waterproofing the entire structure or portions of the structure. 
Structures can generally be dry flood-proofed up to between 3 to 4 feet on the exterior walls.  
Dry floodproofing could effectively reduce economic damages and life risk for structures 
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impacted by flooding throughout the Tar River Basin. Ultimately, dry dams were screened out 
due to the significant environmental impacts and Alternative 3, which focuses on nonstructural 
measures, was reformulated into Alternative 3A and 3B.  
 
Prior to reformulation of Alternative 3 (Nonstructural), the 716 structures originally included in 
Alternative 3 were reassessed with existing data and through visual surveys to remove structures 
with first floor elevations above the target elevation (i.e., 1% annual exceedance probability 
(AEP) elevation plus two feet) and those with existing nonstructural features. Structures were 
then aggregated based on river reach and hydraulic floodplain [i.e., 10%, 4%, 2%, and 1% AEP].  
River reaches were further separated based on census tract to enable comparison of 
socioeconomic data and incorporation of socioeconomic and environmental justice 
considerations.  
 
A total of 13 reaches and 155 structures were identified as either likely to have positive net 
economic benefits or as being among the most socially vulnerable communities within the basin 
(i.e., EJScreen demographic index above 70%).  
 
The cost of acquisition and relocation across all structures was more approximately two times 
(approximately $200M) that of elevation and floodproofing (approximately $100M). 
Additionally, dry floodproofing and structure elevation was more efficient (higher net economic 
benefits) than acquisition and relocation across all reaches with positive net benefits (see 
Appendix B Economic Analysis for a detailed description of results and analysis). Therefore, the 
final array consisted entirely of dry floodproofing and structure elevation. 
 
In accordance with USACE Policy Directive, Comprehensive Documentation of Benefits in 
Decision Document, dated January 5, 2021, Alternative 3 (Nonstructural) was reformulated such 
that the final array included both a plan that maximizes net national economic development 
(NED) benefits and a plan that maximizes net total benefits across all benefits categories [i.e., 
NED, regional economic development (RED), other social effects (OSE), and environmental 
quality (EQ)]. A summary of the final array of alternatives is provided below. 
 
The final array of alternatives includes the following: 
 
Alternative 1 - No Action:  
The No Action Alternative assumes no measures would be implemented by the federal 
government to achieve the planning objectives. 
 
Alternative 3A - Maximum Net Economic Benefits / NED Plan:   
Alternative 3A includes elevation of 2 residential structures, elevation and flood venting of 1 
residential structure, and dry floodproofing of 34 structures (Figure 3.9). Floodplain aggregation 
varied across the 7 reaches, ranging from the 10% to the 1% AEP floodplains (Table 3.6). 
Regardless of floodplain aggregation, structures would be elevated to the 1% AEP flood 
elevation plus 2 feet. Structures would be dry floodproofed to the 1% AEP floodplain plus 2 feet 
but limited to a maximum height of 4 feet. 
 
Alternative 3B - Comprehensive Benefits Plan: 
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Alternative 3B includes all 155 structures identified as being at-risk within the 1% AEP 
floodplain across 13 reaches. Alternative 3B includes elevation of 35 structures; flood venting of 
8 structures; elevation and flood venting of 18 structures; and dry floodproofing of 94 structures 
(Figure 1.1; Table 3.7). Structures to be elevated would be elevated to the 1% AEP flood 
elevation plus 2 feet. Structures to be dry floodproofed would be dry floodproofed to the 1% 
AEP floodplain plus 2 feet but limited to a maximum height of 4 feet. 
 
Both Alternative 3A and 3B meet federal objectives; however, contribution to objectives and 
avoidance of constraints for these were also evaluated. Additionally, alternatives were evaluated 
based on completeness, effectiveness, efficiency, acceptability, environmental justice 
(resilience), environmental justice (community cohesion), and environmental effects. 
Alternatives were also evaluated with respect to the Principles and Guidelines four accounts (i.e., 
NED, RED, OSE, EQ).  
 
Alternative 3A has the greatest net economic benefits ($661,000) and BCR (1.48) and, thus, 
represents the NED Plan. Although Alternative 3A represents the NED plan, Alternative 3B 
represents the plan that reasonably maximizes benefits across all four accounts (i.e., NED, RED, 
OSE, and EQ). Therefore, Alternative 3B was selected as the recommended plan. The additional 
increment in study cost between Alternative 3A and 3B is primarily justified based on the OSE 
account due to the benefits associated with environmental justice. Alternative 3B incorporates an 
additional 118 structures—all of which are within communities that are identified as socially 
vulnerable, and therefore less resilient; or disadvantaged as defined by the EJScreen and/or the 
Climate and Economic Justice Screening Tool (CEJST) (Table 5.2).  The identified communities 
have substantial expected annual damages under the “future without-project” (FWOP) condition. 
Taken together, these conditions emphasize the increased burden that flood risk places on 
disadvantaged communities, whereby the reaches are generally characterized by historically 
underserved populations with low income that also have increased vulnerabilities in the face of 
climate change. Thus, these represent among the least resilient communities within the basin. 
Alternatives 3B would improve community cohesion in the face of continued flood risk by 
helping to ensure that communities remain intact by providing equal assistance to all individuals, 
including those individuals that represent socially vulnerable and historically underserved 
populations. In doing so, Alternative 3B would promote and preserve diversity and equal 
opportunity within communities benefited by Alternative 3B.   
 


4. Recommended Plan 
 
As noted above, Alternative 3B is the recommended plan. The recommended plan maximizes 
benefits within the RED and OSE accounts. The recommended plan also maximizes, to the 
extent practicable, flood risk reduction benefits within vulnerable populations, including 
individuals living in poverty and minority populations. The recommended plan is the most 
equitable in terms of flood risk reduction by ensuring rural, socially vulnerable communities 
experiencing recurring and frequent flooding receive the same flood risk reduction opportunities 
as communities within the adjacent urban areas of Rocky Mount and Greenville, which have 
positive net economic benefits. 
 







   
 


vii 
 


The recommended plan will have minimal environmental impacts and is an acceptable plan from 
an environmental standpoint. Specifically, the recommended plan will not significantly impact 
federally listed species, designated critical habitat, water quality, riparian habitat, essential fish 
habitat, or other sensitive aquatic and terrestrial species in the study area. The recommended plan 
can be implemented in compliance with all applicable environmental laws and regulations.  The 
recommended plan will constitute an undertaking under Section 106 of the National Historic 
Preservation Act (NHPA) and has a potential to affect historic properties listed on, or determined 
eligible for, the National Register of Historic Places under 36 C.F.R. § 800.3. All compliance 
and mitigation requirements under Section 106 will be satisfied prior to project implementation. 
 
The recommended plan includes all 155 structures identified as being at-risk within the 1% AEP 
floodplain across 13 reaches. Alternative 3B includes elevation of 35 structures; flood venting of 
8 structures; elevation and flood venting of 18 structures; and dry floodproofing of 94 structures 
(Figure 6.1; Table 6.1). All structures would be elevated to the 1% AEP flood elevation plus 2 
feet. Structures would be dry floodproofed to the 1% AEP floodplain plus 2 feet, or a maximum 
height of 4 feet. 
 
The project first cost for the recommended plan is $98,701,000, including $5,495,000 in lands, 
easements, rights of way, relocations, and disposal costs (LERRDs), $64,280,000 in construction 
costs associated with structure elevation and floodproofing, $19,605,000 in the Pre-construction, 
Engineering, and Design (PED) phase, and $9,321,000 in construction management. Mitigation 
under Section 106 is expected to be minimal, and costs to implement the Programmatic 
Agreement (PA) are included in the costs set aside for environmental compliance in the 30 
account (PED).  
 
Eminent domain authority will not be used to require landowners in this category to participate 
in the program; however, tenants who reside in structures to be elevated may be eligible for 
certain benefits in the accordance with Uniform Relocation Assistance and Real Property 
Acquisition Policies for Federal and Federally Assisted Programs of 1970. Landowner 
participation in the recommended plan will be voluntary. 
 
The Federal government is responsible for preparing and providing an Operations, Maintenance, 
Repair, Replacement & Rehabilitation (OMRR&R) manual to the sponsor as the final 
recommended plan is being implemented. OMRR&R costs associated with this recommended 
plan are considered ‘de-minimis’ (requiring only periodic surveillance by the NFS). Each 
individual property owner is ultimately responsible for maintenance of their elevated or 
floodproofed structure/home. 
 
Residual risk represents existing, future, or historical risk that remains or might remain after an 
alternative has been implemented. The recommended plan would have residual risk of 
inundation and associated life safety risk for the remainder of the 3,042 structures within the 
0.2% AEP floodplain that are not included in the plan.  Furthermore, the recommended plan does 
not incorporate structures within smaller tributaries and headwaters to the Tar River and its 
major tributaries. The recommended plan would also have residual economic damages (i.e., 
traffic delays or detours) and associated life safety risks (i.e., community isolation and loss of 
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access and egress) associated with inundation of transportation infrastructure throughout the 
watershed.  
 
The recommended plan would also have residual risk associated with climate change over the 
next 100 years. Increases in the frequency and intensity of extreme rainfall events throughout the 
watershed could result in reduced performance of each alternative.  
 
Identifying and managing risk is critical to making informed planning decisions in the face of 
uncertainty. However, some level of uncertainty will remain following any decision. 
Understanding and characterizing this remaining uncertainty is also critical as it can affect the 
outcome of any decision.  
 
The recommended plan consists entirely of management measures with voluntary participation. 
Participation rates could affect the overall benefits achieved by each alternative and the amount 
of residual risk following implementation. Analyses undertaken to identify the recommended 
plan were based on visual surveys and existing data, including first floor elevations. Additional 
information and data obtained during subsequent projects phases could result in additional 
structures being incorporated or current structures being removed from each alternative. 
 
All estimates are at the 2024 price level and may change due to inflation prior to construction. 
The NFS must provide self-certification of financial capability as required by USACE policy. 
Use of funds from other federal programs, including any non-federal contribution required as a 
matching share, to meet financial obligations of the NFS is not permitted unless USACE 
authorizes use of those funds in writing.   
 
Project design and implementation costs are shared 65 percent federal and 35 percent nonfederal.  
The NFS is required to provide all LERRDs. Based on these requirements as outlined in Section 
6.7, the estimated nonfederal contribution for the recommended plan is $34,546,000 which 
includes $6,862,000 for PED, $5,495,000 in LERRD costs, and $22,189,000 for construction and 
construction management. 
 


5. Environmental Effects and Compliance 
 
The recommended plan is environmentally acceptable. Coordination with resource agency 
representatives was initiated early in the study and there are not expected to be any impacts to 
threatened and endangered species and associated critical habitat. The recommended plan 
includes only nonstructural measures to structures located within the floodplain.  
 
This IFREA complies with the National Environmental Policy Act (NEPA). A separate 
Environmental Assessment (EA) is not required because the IFREA is a fully integrated report 
that complies with both NEPA requirements and those of the USACE water resources planning 
process. All coordination required for compliance with Section 7 of the Endangered Species Act 
(ESA) has been completed for the recommended plan.  
 
The recommended plan will have no effect on threatened or endangered species and critical 
habitat, and the USFWS has agreed that formal consultation is not necessary for this action. A 
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Clean Water Act Section 401 Water Quality Certification will not be required for the proposed 
project. Additionally, any Hazardous, Toxic, and Radioactive Waste (HTRW) Phase 1 
assessments that may be needed prior to structural elevation and floodproofing of individual 
structures as part of the recommended plan will be completed during the PED phase. During 
PED, if it’s determined that an area of 1 acre or more would be disturbed, a Sediment and 
Erosion Control Permit and potentially a Storm Water Management Plan Permit would be 
obtained prior to start of construction. Erosion and sedimentation best management practices 
(BMPs) will be obtained by the NFS during construction to minimize sediment runoff. A 
summary of environmental compliance activities completed to-date is presented in Table 7.1.  
Tribal consultation was conducted with the following Federally-recognized tribes with ancestral 
ties in the Tar Pamlico study area:  Catawba Indian Nation, Eastern Band of Cherokee Indians, 
Cherokee Nation, United Keetoowah Band of Cherokee Indians, and Monacan Indian Nation. 
Tribal consultation was also conducted with the following State recognized tribes: Haliwa-
Saponi Indian Tribe, and Meherrin Indians. Additionally, the study team reached out to the North 
Carolina Commission of Indian Affairs.  The Monacan Indian Nation and the Cherokee Nation 
responded to the invitation to consult but declined to enter formal consultation with the study 
team.   
 
A PA has been executed in accordance with 36 CFR 800.14(b)(3) that outlines the process to 
identify and evaluate historic properties and avoid, minimize, and where possible, mitigate for 
any adverse impacts in accordance with Section 106 of the National Historic Preservation Act 
(NHPA) and implementing regulations 36 CFR 800. The PA will allow the USACE to complete 
the necessary historic and archaeological surveys during the follow-on PED phase of the project, 
once the nonstructural measures and identified properties have been confirmed. 
 


6. Public Involvement 
 
The public and external agencies were involved throughout the study process, and were engaged 
through NEPA scoping notifications, public meetings, and public comment periods.  Notable 
concerns expressed by the public/external agencies during the alternative plan evaluation 
included: 1) potential degradation of aquatic habitat resulting from implementation of structural 
measures in the basin, as the Tar-Pamlico River Basin exhibits extraordinary habitat and 
biodiversity; and 2) economic hardships that could be imposed on municipalities due to required 
implementation of stormwater and/or other infrastructure regulations.  These concerns were 
considered in the selection of a recommended plan.  The recommended plan was released for 
public comment on 2 November 2023.  A virtual public meeting was held 16 November 2023.   
Comments received during the public comment period included comments from Pitt County, 
NC, the National Oceanic and Atmospheric Administration, and a citizen of NC.  Generally, 
concerns expressed during the public comment period included: 1) That non-structural measures 
are insufficient to reduce flooding, and that structural measures are necessary, and 2) Using tax-
payer dollars to elevate existing structures does not maintain the cohesiveness of the community, 
but rather increases the costs and risks associated with rescue operations that occur during 
flooding events and makes continued residence in these locations more difficult for residents; 
buyouts and relocations were recommended as the preferred solution. 
 


7. Recommendation 
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The study team recommends Alternative 3B, the Comprehensive Benefits Plan. Federal 
implementation of the recommended plan would also be subject to NFS compliance with 
applicable federal laws and policies. 
 
This study and the associated recommended plan maintain the USACE commitment to 
environmental stewardship by conforming to USACE Environmental Operating Principles. 
 
The NFS, represented by the North Carolina Department of Environmental Quality, has 
expressed support of the recommended plan.  A letter of intent acknowledging the NFS’s intent 
to support implementation of the recommended plan is included with the final report. 
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1. INTRODUCTION 
In response to recent flooding associated with Hurricanes Matthew (2016) and Florence (2018), 
the U.S. Army Corps of Engineers (USACE) received $3M through the 2019 Additional 
Supplemental Appropriations for Disaster Relief Act (Actions - HR2157 - 116th Congress 
(2019-2020), 2019) for the feasibility study detailed in this integrated feasibility report and 
environmental assessment (IFREA), subsequently referred to here as the ‘feasibility study’—to 
assess and recommend actions that reduce flood risk and increase resiliency within the Tar-
Pamlico River Basin. The feasibility study was to be executed over a three-year period. The 
USACE Wilmington District brokered the feasibility study to the USACE Pittsburgh District. 
This IFREA details the results of the feasibility study. 


The local sponsor is the North Carolina Department of Environmental Quality (NCDEQ). The 
Federal Cost Share Agreement (FCSA) was developed and signed at USACE Wilmington 
District on 8 April 2020, and USACE Pittsburgh District subsequently began the feasibility 
study. 


 USACE Planning Process 


The USACE planning process, which was used in this study, follows the six-step process defined 
in the USACE Principles, Requirements, and Guidelines (PR&G) (USACE, 2013). This process 
is a structured approach to problem solving which provides a rational framework for sound 
decision making. The six-step process is used for all planning studies conducted by the USACE. 
The six steps are: 


• Step 1 - Identifying Problems and Opportunities 
• Step 2 - Inventorying and Forecasting Conditions 
• Step 3 - Formulating Alternative Plans 
• Step 4 - Evaluating Alternative Plans 
• Step 5 - Comparing Alternative Plans 
• Step 6 - Selecting Recommended Plan 


 
USACE decision making is generally based on the accomplishment and documentation of all 
these steps. It is important to stress the iterative nature of this process. As more information is 
acquired and developed, it may be necessary to reiterate some of the previous steps. The six 
steps, though presented and discussed in a sequential manner for ease of understanding, usually 
occur iteratively and sometimes concurrently. Iterations of steps are conducted as necessary to 
formulate efficient, effective, complete, and acceptable plans. 


The structure of this report generally follows these six steps.  This IFREA includes an integrated 
Environmental Assessment (EA) in accordance with the National Environmental Policy Act 
(NEPA). 


 Study Authority 


The feasibility study was authorized by the House Committee on Transportation and 
Infrastructure Resolution adopted April 11, 2000 and the House Committee on Transportation 
and Infrastructure Resolution adopted May 21, 2003, which respectively state: 


1.1. 


1.2. 
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“Resolved by the Committee on Transportation and Infrastructure of the United States of 
Representatives, that the Secretary of the Army is requested to review the report of the Chief 
of Engineers on the Tar River, North Carolina, transmitted to Congress on January 29, 1947, 
and other pertinent reports to determine whether any modifications of the recommendations 
contained therein are advisable at the present time in the interest of flood damage reduction 
and related purposes for the Tar River basin, North Carolina.” 


“Resolved by the Committee on Transportation and Infrastructure of the United States House 
of Representatives, that the Secretary of the Army is requested to review the report of the 
Division Engineer dated January 29, 1947, and the report of the Chief of Engineers on 
Eastern North Carolina above Cape Lookout, North Carolina dated February 10, 1992, and 
other pertinent reports to determine whether modifications to the recommendations contained 
therein are advisable at the present time in the interest of flood damage reduction, 
environmental restoration and protection, and related purposes for the Tar Basin and its 
estuarine areas including Pamlico Sound.” 


The feasibility study conforms to USACE Policy Guidance on Implementation of Supplemental 
Appropriations in the Bipartisan Budget Act of 2018, dated 9 August 2018 (James, 2018). The 
feasibility study also follows guidance provided in Planning Bulletin 2018-01(S) Feasibility 
Study Milestones Supplemental Guidance, dated 20 June 2019 (Bush, 2019), which supplements 
Planning Bulletin 2018-01 and applies to all feasibility studies resulting in a Chief’s or Director’s 
Report recommending project authorization. 


 Study Area (Planning Area) 


The Tar-Pamlico River Basin drains approximately 5,570 square miles and originates in Person 
and Granville counties, flowing from the Piedmont to the outer Coastal Plain of the Atlantic 
Ocean. The Tar River is a freshwater river from its headwaters to Washington, NC.  East of 
Washington, the river name changes to the Pamlico River and becomes a coastally influenced 
estuary that empties into the Pamlico Sound. Major tributaries of the Tar River include Fishing 
Creek, Swift Creek, Little Fishing Creek, Town Creek, Conetoe Creek, Chicod Creek, Tranters 
Creek and the Pungo River. There are several major population centers within the basin that 
include (from upstream to downstream) Rocky Mount, Tarboro, and Greenville. These 
communities, along with rural areas throughout the basin, have experienced major flooding 
events over the past 25 years associated with widespread heavy rains resulting from hurricanes.   


The current study area is comprised of river reaches along the mainstem of Tar River and its 
major tributaries in North Carolina, beginning just downstream of Greenville, NC. The study 
originally included the region of the Tar River near Washington, as well as the area along the 
Pamlico River immediately downstream of Washington (Figure 1.1).  However, through the 
course of the study, the region near Washington was determined to be affected primarily by 
coastal flooding.  As coastal flooding mitigation was beyond the scope and authority of the 
current study, the regions affected by coastal flooding were removed from consideration.  The 
remaining study area includes portions of 13 counties.    
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Figure 1.1. Location of the study area within North Carolina. The study area is comprised of river reaches along the mainstem of Tar 
River and its major tributaries, beginning just downstream of Greenville, NC. Counties, major population centers, rivers, and study 
“reaches”, (delineated based on similar hydromorphology, hydraulic characteristics, and economic considerations) are shown.   
Regions affected by coastal flooding (stippled areas on map) were removed from consideration. 
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 Background and History 


This section describes the flood history of the study area.  In addition, this section provides 
information about relevant prior efforts to examine and mitigate flood risk.   


1.4.1. Flood History 


Throughout the past 25 years, several communities along the Tar, Neuse, Lumber, and Cashie 
Rivers have experienced significant flooding impacts due to Hurricane Fran (1996), Floyd 
(1999), and Matthew (2016). The riverine flooding associated with these hurricanes resulted in 
severe damage to properties and infrastructure, as well as loss of life. The most impactful 
hurricane was Hurricane Matthew. In North Carolina, an estimated 100,000 structures incurred 
damages, 800,000 homes were without power, and at least 25 people lost their lives. 


Flooding within the study area results from major rainfall events associated with hurricanes and 
non-hurricane storm systems.  Past flood events within the Tar River Basin have impacted 
thousands of structures and caused over $100,000,000 in associated damages (NCEM and 
NCDOT, 2018). Flooding throughout North Carolina, including within the Tar River basin, also 
has important socioeconomic consequences through impacts to regional industry (e.g., 
agriculture) and commerce (The State of North Carolina, 2018).   


Hurricanes Fran (1996), Floyd (1999) and Matthew (2016) resulted in floods that exceeded the 
1% annual exceedance probability (AEP), or having a 1% percent chance of occurrence in any 
given year, within Louisburg, Rocky Mount, Tarboro, and Greenville, with 0.2% AEP flows also 
being exceeded in certain locations throughout the watershed. A tropical depression occurring in 
June 2020—after the start of this study—resulted in the third highest recorded discharge within 
portions of the Tar River.   


Flood characteristics throughout the Tar River basin vary depending on location within the 
watershed. Smaller tributaries and the headwaters of the major tributaries experience flash 
flooding that is characterized by a rapid rise of flood waters, which persist for a relatively short 
time (i.e., hours). Flooding further downstream along the Tar River and its major tributaries, as 
well as along the backwater areas of smaller adjoining tributaries, is characterized by a much 
slower rise of flood waters that persist for longer periods of time (i.e., several days).   


The state of North Carolina actively works to mitigate flood risk for residents.  Several tools and 
warning systems exist to help residents access flood mitigation preparedness / warning services. 
Resources available include the NC Flood Risk Information System, which provides a simple 
mapping interface to help residents identify their flood risk; the Flood Inundation Mapping and 
Alert Network, that provides rain and stage gage data, flood inundation maps, and alerts in real-
time; and the NC Emergency Management Advisory Flood Mitigation Application to provide 
non-regulatory flood hazard mapping for previously unmapped portions of the state.   


1.4.2. Prior Studies and Reports 


Tar River Basin Flood Analysis and Mitigation Strategies Study:  This planning-level conceptual 
document was developed by North Carolina Emergency Management and the North Carolina 
Department of Transportation (NCEM and NCDOT, 2018) (2018 Study).  The 2018 Study 
utilized a granular Hydrology and Hydraulic model to evaluate the effect of 12 different 
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Mitigation Strategies to reduce flood damage.  The 2018 Study determined that the “Elevation, 
Acquisition, and Relocation” strategy was the most effective based on the timeframe needed to 
implement, funding, ability to target vulnerable structures and communities, Benefit/Cost ratio, 
and the positive environmental impact.  The 2018 Study found that the construction of new 
detention facilities would provide varying levels of benefit for different communities, depending 
on the specific dam, however the timelines required to implement new detention were 
determined to be between 7-15 years.   


Hurricane Florence Recovery Recommendations; Building Communities Stronger and Smarter: 
This report was released by the State of North Carolina on October 26, 2018 (The State of North 
Carolina, 2018).  The report summarized the financial impact of Hurricane Florence (September 
2018) on the Business and Non-profit, Housing, and Agriculture sectors in North Carolina, 
estimated aid from Federal and Private sources, and provided conceptual level cost estimates for 
feasibility studies to examine flood mitigation measures for specific basins.  For the Tar River 
Basin, a feasibility study and Design Build for mitigation reservoirs at three proposed locations: 
Stony Creek Dry Reservoir; Swift Creek Dry Reservoir; and Little Fishing Creek Dry Reservoir; 
was projected to cost $20.7M.   


 Purpose and Need for Action 


Communities within the Tar-Pamlico River Basin, North Carolina have a long history of 
flooding during major rainfall and hurricane events. Many communities within the basin have 
experienced major recurring flood events over the past 25 years associated with Hurricanes Fran 
(1996), Floyd (1999), and Matthew (2016)—each of which rank among the most destructive 
storms in state history and represent among the top three floods of record for major population 
centers within the basin (NCEM and NCDOT, 2018). Recurring flooding within the basin has 
resulted in considerable economic damages and increased life safety risks.  Due to repeated flood 
effects businesses and residents have relocated, threating community cohesion. This IFREA 
assesses and recommends actions that reduce flood risk and increase resiliency within the Tar-
Pamlico River Basin. 


 Problems and Opportunities 


1.6.1. Problems 


A two-day virtual planning charrette was held on May 1 and 4, 2020. During the charette, the 
study team, local sponsor, and various stakeholders identified two main problems that encompass 
numerous sub-problems: 


Problem 1. Economic damages resulting from riverine flood inundation.  Recurring flooding has 
caused extensive economic damage throughout the study area as described by the following sub-
problems. 


Problem 1.1. Damage to residential and commercial structures. There are an estimated 3,042 
structures within the 0.2% AEP (500-year) floodplain throughout the study area, which have 
historically experienced flood damage. 


Problem 1.2. Impacts to industry and commerce throughout the basin. Agriculture represents 
a significant land use throughout the basin (28%) (North Carolina Department of Water 
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Quality, 2010). Flooding-related crop and livestock losses can result in increased 
unemployment and loss of income and tax revenue. For example, direct damages from 
flooding during Hurricane Matthew to communities in the Tar River Basin were estimated at 
$112 billion dollars (NCEM and NCDOT, 2018). Flooding can also impact other important 
sectors of the economy, including manufacturing, professional and business services, and 
leisure and hospitality, through direct (e.g., inundation) and indirect (e.g., decreased access 
due to flooding and lost revenue due to increased regional recovery spending) effects. 


Problem 1.3. Damage to public infrastructure. Previous flood events have resulted in 
significant damage to public infrastructure throughout the study basin, including numerous 
major and minor roads and bridges, as well as infrastructure associated with utilities (e.g., 
water, wastewater, and power substations). 


Problem 1.4. Traffic delays associated with road closures. Road closures associated with 
inundation of and damage to transportation infrastructure result in transportation delays 
and/or detours that can have a significant economic impact on affected individuals (e.g., 
increased drive time, distance traveled, and vehicle wear and tear). 


Problem 2. Elevated risks to life safety associated with riverine flood inundation. Inundation of 
structures and infrastructure increases life safety risk throughout the study area as described by 
the following sub-problems: 


Problem 2.1. Isolation of communities as a result of inundated roadways. Inundation of and 
associated damage to roadways and bridges increases life safety risk by: 1- impacting critical 
evacuation routes for at-risk individuals and communities; 2- reducing or preventing access 
to impacted areas following the recession of flood waters; and 3- reducing or preventing 
access to population centers and associated critical facilities. In some instances, individuals 
and/or communities can become completely isolated both during and after flood events.  


Problem 2.2. Loss of life due to inundated occupied vehicles on roadways. A large proportion 
of flooding-related fatalities, including those within the state of North Carolina, have 
occurred due to inundation or submergence of occupied vehicles (Kellar & Schmidlin, 2012). 


Problem 2.3. Potential inundation of critical infrastructure and structures in the floodplain. 
Inundation of critical infrastructure located within the floodplain, including infrastructure 
associated with emergency medical services and/or other first responders, as well as 
infrastructure associated with critical utilities (e.g., power) can also result in increased life 
safety risk throughout the study area. 


Problem 2.4. Elevated life safety risk to vulnerable populations. There is considerable life 
safety risk associated with direct inundation of structures within the floodplain. Risk tends to 
be greatest for underserved and underrepresented populations, including elderly residents and 
residents without vehicles. 


1.6.2. Opportunities 


Successful completion of this feasibility study and identification of a federally justified project 
would enable USACE to realize the following identified opportunities (i.e., chance to create a 
future condition that is desirable through project implementation):  
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Improved quality of life for individuals living within the floodplain. Realizing the below 
opportunities, including decreased economic damages and improved life safety, environmental 
condition, and recreational opportunities, could increase the quality of life for individuals living 
throughout the study area. Reducing the extent and impact of flooding within the study area 
could decrease the associated damages and required recovery spending. Reduced recovery 
spending could increase revenue within other sectors of the local and regional economies.  


Improved aquatic, riparian, and floodplain habitat quality within the study area. Implementation 
of certain flood risk management measures can result in greater floodplain connectivity and 
associated restoration of natural aquatic, riparian, and floodplain habitats. 


Reduced water pollution inputs to the Pamlico River and Sound ecosystems. Reducing 
inundation of developed/urbanized and agricultural areas could decrease the input of various 
pollutants into the Tar River and its tributaries, preventing their transport to the Pamlico River 
and Sound ecosystems. 


Increased awareness of and preparedness for flood risk. Community outreach and engagement 
throughout the study and resulting project could improve community awareness of and 
preparedness for flood risk, empowering individuals and communities to take actions that reduce 
their flood risks. 


Increased resilience of communities throughout the study area. Reducing flood risk throughout 
the study area could result in increased resilience—the capacity to recover quickly and 
completely following hardship—throughout the study area.  


Reduced life and safety risk for underrepresented and underserved communities. Reducing risks 
associated with inundation would also improve life safety for residents currently located within 
the floodplain and floodway. Reducing transportation stoppages and delays will improve life 
safety by helping to secure sustained: 1- evacuation routes for at-risk families; 2- access to 
impacted areas following the recession of flood waters; and 3- access to population centers and 
associated critical facilities both during and following future flood events. Reductions in life 
safety risk would be greatest for underserved and underrepresented populations present 
throughout the study area. 


Enhanced recreational opportunities throughout the study area. Implementation of certain flood 
risk management measures and/or improvements to existing aquatic and riparian habitats could 
result in improved recreational opportunities for residents of the study area and surrounding 
areas.  


 Objectives and Constraints 


Discussions during the planning charrette also resulted in the development of the following 
objectives and identification of the following constraints. 


1.7.1. Objectives 


Three main types of objectives were identified: 
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1.7.1.1. Federal Objectives 
Federal Planning Objective. The federal planning objective is to contribute to national economic 
development (NED) consistent with protecting the nation’s environmental resources, pursuant to 
national environmental statutes, applicable executive orders, and other federal planning 
requirements. Contributions to NED are reflected monetarily as increases in the net value of the 
national output of goods and services and are the result of direct net economic benefits that 
accrue in the study and the rest of the nation following project implementation. 


Federal Environmental Objective. USACE strives to balance the environmental and development 
needs of the nation in compliance with the NEPA and authorities provided by Congress and the 
Executive Branch. Public participation is encouraged early in the study to help define problems 
and environmental concerns, as well as to identify environmental resources that would likely be 
favorably or adversely affected by a project alternative. Alternative plans are formulated to 
minimize and/or avoid adverse impacts to the greatest extent possible. Significant adverse 
impacts that cannot be avoided are mitigated as required by Section 906(d) of WRDA 1986. 


1.7.1.2. Study Objectives 
The following study objectives have been developed to provide a means of determining whether 
project alternatives can address identified problems while simultaneously maximizing identified 
opportunities: 


Objective 1. Life Safety. Reduce life safety risk associated with inundation of structures 
(residential, non-residential, critical facilities) resulting from flash flooding along the tributaries 
and prolonged flooding along the Tar River and associated tributary backwaters throughout the 
study area for the 50-year period of analysis. 


Objective 2. Economic Damages. Reduce damage to structures (residential, non-residential, 
critical facilities) and public infrastructure resulting from flash flooding along the tributaries and 
prolonged flooding along the Tar River and associated tributary backwaters throughout the study 
area for the 50-year period of analysis. 


Objective 3. Industry & Commerce. Reduce economic damage to industries (e.g., agriculture) 
and commerce resulting from flash flooding along the tributaries and prolonged flooding along 
the Tar River and associated tributary backwaters throughout the study area for the 50-year 
period of analysis. 


1.7.2. Constraints and Considerations 


A constraint is a restriction that limits the extent of the planning process. Successful 
identification of study constraints helps to avoid undesirable outcomes. The following study-
specific constraint was identified.  


Princeville, NC. In 2016, the Princeville, NC Flood Risk Management study and associated 
Chief’s Report recommended modifications to the existing levee system to further reduce flood 
risk within the Town of Princeville (USACE Wilmington District, 2016). The recommended plan 
was subsequently authorized for construction in the Water Resources Development Act (WRDA) 
of 2016. The proposed project for Princeville will repair and extend existing levees, repair and 
install flapgates on ungated culverts, increase elevations of roadways, and updating flood 
warning and evacuation plans.  These proposed measures are not expected to impact flows or 
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hydraulics of the area.  Construction has not begun yet.  Given this ongoing effort, no additional 
measures specific to Princeville were assessed in the current study. 


This study must also adhere to general planning constraints that affect all USACE studies, 
including restrictions established by USACE policy and legal authority. The study team 
identified the following general policy constraints and planning considerations: 


Existing Flood Risk Management Projects. Alternatives should not reduce performance of 
existing flood risk projects in the study area. 


Transferred Risk. Alternatives should evaluate the potential to transfer flood risk to other areas 
and determine appropriate mitigation if necessary.   


Environmental Resources. The Tar-Pamlico River Basin is characterized by extensive 
environmental resources, including a number of threatened and endangered species and 
associated critical habitats. Alternatives should seek to avoid impacts to endangered species and 
other protected environmental resources. 


Cultural Resources. Alternatives should seek to avoid impacts to existing cultural and 
archeological resources. 


 Study Scope 


This feasibility study analyzes a series of alternatives designed to reduce the ongoing flood risks 
throughout the Tar River basin, including a No Action plan, as well as various combinations of 
structural and non-structural measures.  Plans were evaluated and compared based on a set of 
criteria that included efficiency, effectiveness, acceptability, environmental effects, 
environmental justice, and engineering feasibility;  resulting in the identification of a 
recommended plan. 


Resources and schedule constraints resulted in a focus on riverine flooding along the Tar River.  
This precluded detailed consideration of flood risks along the Pamlico River and its direct 
tributaries, as well as detailed examination of the region of the basin impacted by coincidental 
riverine and coastal flooding.  Similarly, the modeling domain established in this study focused 
on areas along the Tar River and major tributaries.  Regions outside of these domains were not 
considered due to time and resource constraints. 


 


2. EXISTING AND FUTURE WITHOUT-PROJECT 
CONDITIONS 


This chapter describes both the existing condition as well as a forecast of the “future without- 
project” (FWOP) condition. Existing conditions include the general setting, as well as the 
relevant climate, flooding conditions, and socioeconomic conditions that may affect or be 
affected by the project alternatives if implemented.  The FWOP condition reflects the expected 
condition in absence of federal action (the “No Action Alternative”).  The information provided 
in this chapter serves as the baseline for alternative evaluation.  Because the final array of 
alternatives includes only those non-structural measures that consist of the modification of a 
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structure to increase its flood resiliency, some environmental resources that are typically 
evaluated in an EA are not relevant to alternative evaluation for this study.   Additionally, due to 
the location of the evaluated alternatives, some resources will not be relevant.  An in-depth 
evaluation of these resources is not included in Sections 2 and 4 of this EA because they are not 
relevant to the evaluation and therefore will not factor into the final decision to recommend a 
plan.  These resources include: Wild and Scenic Rivers, mineral & energy resources, Tribal Trust 
Resources, invasive species, navigation, effects on designated prime farmland, and public 
infrastructure.  


 Period of Analysis  


The planning horizon encompasses the planning study period, project implementation, period of 
economic analysis, and the effective life of the project (Figure 2-1). The planning study period for 
the current feasibility study started on April 8, 2020. The project was initially scoped to be 
completed within 3 years and $3M. However, technical delays and associated cost increases 
necessitated an increase in study duration to 54 months and an increase in funding to $3.3M. The 
timeline and budget increase were approved by the Assistant Secretary of the Army (Civil Works) 
on May 23, 2023. 
 
Design is anticipated to start in 2026 and take approximately 3 years. Construction is expected to 
take approximately 9 years, with 3 years of additional contingency to account for risks and 
uncertainties. The period of economic analysis represents the time frame used when forecasting 
and quantifying benefits associated with the future with- and without-project conditions. The 
period of economic analysis for flood risk management projects is 50 years. The assumed project 
life for flood risk management projects is 100 years. For this project, benefits will begin being 
accrued as soon as the first structures is modified, so the period of economic analysis begins at 
the beginning of implementation and the project life ends 100 years after the last structure is 
modified.  


 


Figure 2.1. Planning horizon for the Tar Pamlico River Basin Flood Risk Management 
Feasibility Study. 
 


 General Setting  


The Tar River begins in the piedmont of North Carolina and extends 215 miles southeast through 
the Coastal Plain and flows to the Pamlico Sound estuary.  The basin covers about 6,100 square 
miles. Major population centers in the Tar River Basin include the cities of Greenville and Rocky 
Mount, and the towns of Tarboro, Princeville, Nashville, and Louisburg, NC (Figure 1.1).  
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 Natural Environment 


2.3.1. Wetlands 


Wetlands are those areas that are inundated or saturated by surface or groundwater at a frequency 
and duration sufficient to support, and that under normal circumstances do support, a prevalence 
of vegetation typically adapted for life in saturated soil conditions (33 C.F.R. § 328.3). Various 
types of wetlands are present within the study area. Some of the more common wetland types 
found in the basin include: bottomland hardwood swamp, pocosin, freshwater marsh, riverine 
forested swamp, forested/shrub, and brackish marsh (North Carolina Division of Water 
Resources, Water Sciences Section, 2018-2023).  Wetlands within the study area will remain as 
they are in a FWOP scenario. 


2.3.2. Threatened & Endangered Species and Critical Habitat 


Through coordination with US Fish and Wildlife Service (USFWS) and the National Marine 
Fisheries Service (NMFS), USACE identified threatened and endangered species and areas of 
designated and proposed critical habitat that may be present in the vicinity of the study area.  
Most in-stream habitat within the study area is designated as critical habitat, indicating the 
sensitivity of this habitat to disturbance. Critical habitat is designated in the study area for the 
following aquatic species: Neuse River waterdog, Carolina madtom, Atlantic pigtoe, and the 
yellow lance.  Additionally, there are 21 federally-listed threatened, endangered, or candidate 
species that may potentially occur within the study area, including several species of mammals, 
birds, reptiles, amphibians, fishes, clams, plants, and insects (Table 2.1).  Threatened species, 
endangered species, and critical habitat are projected to remain threatened, endangered, and 
critical (respectively) in the FWOP scenario; however, the USFWS and NMFS may list new 
species in the future and/or de-list currently listed species. If the tricolored bat becomes listed in 
the future (it is currently proposed for listing), the USACE will coordinate with the USFWS on 
potential impacts related to this species. 


 
Table 2.1.  Federally-listed threatened and endangered species in study area. 
Common Name Scientific Name Status 
Northern long-eared bat Myotis septentrionalis Endangered 
Red wolf Canis rufus Endangered 
Tricolored bat Perimyotis subflavus Proposed Endangered 
West Indian manatee Trichechus manatus Threatened 
Red knot Calidris canutus rufa Threatened 
Red-cockaded woodpecker Picoides borealis Endangered 
American alligator Alligator mississippiensis Similarity of Appearance 


(threatened) 
Green sea turtle Chelonia mydas Threatened 
Kemp’s ridley sea turtle Lepidochelys kempii Endangered 
Neuse River waterdog Necturus lewisi Threatened 
Carolina madtom Noturus furiosus Endangered 
Atlantic pigtoe Fusconaia masoni Threatened 
Dwarf wedgemussel Alasmidonta heterodon Endangered 
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Tar River spinymussel Parvaspina steinstansana Endangered 
Yellow lance Elliptio lanceolata Threatened 
Monarch butterfly Danaus plexippus Candidate 
Harperella Ptilimnium nodosum Endangered 
Michaux’s sumac  Rhus michauxii Endangered 
Rough-leaved loosestrife Lysimachia asperulaefolia Endangered 
Sensitive joint-vetch Aeschynomene virginica Threatened 
Smooth coneflower Echinacea laevigata Threatened 


 
2.3.3. Aquatic Ecology and Riparian Habitat 


The North Carolina Natural Heritage Program designated the Tar River, Swift Creek, and 
Fishing Creek (all encompassed by the study area) as ‘exceptional’ aquatic habitat, representing 
the highest rating for biodiversity in North Carolina. In addition to those species mentioned in 
Section 2.3.2 which are federally-listed, many others are present in the study area which are 
considered vulnerable and listed by the state agency as a Species of Greatest Conservation Need, 
emphasizing the high quality of streams within the study area.  A few notable ongoing threats to 
such sensitive species within the study area include competition with invasive species, 
sedimentation, nutrient loading, and increased isolation caused by reduced tree canopy cover 
(NCEM and NCDOT, 2018).  These threats are expected to persist into the future in a FWOP 
scenario. 


 Physical Environment 


This section examines the environmental or human-related factors that contribute to the study 
area. 


2.4.1. Climate 


2.4.1.1. Current Climate Conditions 
North Carolina has a humid subtropical climate, characterized by very warm summers and 
moderately cold winters. Climate across the state exhibits substantial regional variation 
influenced by geographic features.  Climate within the study area is influenced by the Piedmont 
Plateau in the central region and the Coastal Plain in the eastern region.   


Recent literature suggests a mild increase in the annual temperature of the South Atlantic-Gulf 
Region has occurred over the past century, most significantly over the past 40 years.  Annual 
precipitation totals have become more variable in recent years compared to earlier in the 20th 
century.   


Like much of the Atlantic Coast, the study area is vulnerable to tropical storms and hurricanes.  
Hurricane season extends from 1 June through 30 November. Tropical storms and hurricanes 
contribute up to 15% of rainfall during the hurricane season in coastal portions of North and 
South Carolina (Knight & Davis, 2007).  The late 1990s and early 2000s were a notably active 
period for storms reaching North Carolina at hurricane intensity.  These storms brought 
damaging winds and storm surges that caused coastal flooding, and extreme precipitation 
associated with these events posed a significant flood hazard in the study area.  
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2.4.1.2. FWOP Climate Projections 
Climate change is predicted to affect the temperature, precipitation, and hydrology of the study 
area.  FWOP conditions with respect to climate change were assessed using a combination of 
qualitative literature review, observed and projected trends of surface water in the Climate 
Hydrology Assessment Tool (CHAT), and degree of hydrologic consistency in the Nonstationary 
Detection Tool. No significant trends were observed across the eight stream gauges across the 
study area with sufficient data for analysis. Nonstationary, indicating a change from “normal” 
streamflow, were only observed at one gauge, indicating that the region has a high degree of 
hydrologic consistency. 


Based on the observed literature review, there is a strong consensus that air temperatures will 
increase in the study area over the next century.  The studies reviewed generally agree on an 
increase in mean annual temperature of approximately 2ºC to 4ºC for the South Atlantic-Gulf 
Region by the latter half of the 21st century.  Currently, there is no consensus on trends in the 
magnitude of annual and seasonal precipitation for the study area. However, existing literature 
does suggest that the study area has also observed an increase in extreme precipitation events—a 
trend that is expected to continue into the future. In general, there is consensus that annual 
streamflow has decreased within the study area; however, there is no consensus regarding future 
streamflow conditions (i.e., increased or decreased) in the study area.  


The USACE Vulnerability Assessment Tool (VAT) indicated that the study area is not within the 
top 20% of vulnerable watersheds nationally.  The VAT indicates that the change in flood runoff 
(cumulative), combined with the acres of urban area within the floodplain, are driving 
vulnerability to flooding within the study area. Given the lack of consensus regarding future 
changes in streamflow, along with the lack of trends and nonstationarities in observed river data, 
this study assumed no change in future streamflow under the FWOP condition. However, 
potential future changes in streamflow were qualitatively considered within the plan formulation 
process with respect to future risk and uncertainty. A detailed description of future climate and 
hydrologic analyses and assessments described above can be found in Appendix F, Hydraulics 
and Hydrology Report. 


2.4.2. Hydrology and Hydraulics 


The Tar River and its tributaries have a history of flooding. National Weather Service gauges at 
Louisburg, Rocky Mount, Tarboro, and Greenville were used to assess flood characteristics and 
frequency. The Tar River has reached flood stage a total of 18 times at Louisburg, 8 times at 
Rocky Mount, 39 times at Tarboro, and 32 times at Greenville over the period of record for each 
gauge (Figure 2.2). Major flooding has occurred five times at Louisburg and Rocky Mount, four 
times at Tarboro, and 13 times at Greenville over each gauge’s period of record. (Table 1).  The 
flood of record for all four gauges was associated with Hurricane Floyd (1999), with other major 
flood events being associated with Hurricanes Fran (1996; Louisburg) and Matthew (2016; 
Louisburg, Rocky Mount, Tarboro, and Greenville) (Figure 2.2). Within the past decade, the Tar 
River has reached flood stage 5 times at Louisburg, 6 times at Rocky Mount, 9 times at Tarboro, 
and 5 times at Greenville, with each gauge reaching major flood stage at least once during the 
same time period. 
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Figure 2.2. National Weather Service historic peak stages at gauges along the Tar River, 
including at Louisburg, Rocky Mount, Tarboro, and Greenville. 
 
Flooding in the upstream areas of Louisburg and Rocky Mount tends to be characterized by more 
rapid rises and decreases of the river.  Downstream of Rocky Mount, including the towns of 
Tarboro and Greenville, the flood events tend to be characterized by more attenuated 
hydrographs and flooding that can persist for extended periods of time.  Figure 2.3 demonstrates 
these patterns using hydrographs from Hurricane Matthew, which struck North Carolina October 
8-9 2016 and caused widespread flooding.  In Louisburg, the river remained in a “minor” flood 
stage for approximately 3 days.  In Greenville, the river rose over a period of five days and 
remained in a “minor” flood stage through October 21st.   
 


Louisburg 
Flood categori es Stage (ft) 


Moderate flood 
Flood 


St age {ft) Date 
26.1 9/ 17/1999 
25.3 9/7/ 1996 
24.4 4/ 28/1978 
23.3 10/10/ 2016 
23.0 7/ 16/1975 
22.9 4/ 26/ 2017 
22.0 11/ 14/ 2018 
21.8 10/13/ 2002 
21.7 5/ 17/ 2014 
21.6 1/ 5/ 1992 
21.2 3/ 2/ 1987 
21.2 11/ 23/1985 
21.1 11/ 13/1980 
21.0 9/ 19/ 2018 
20.8 3/3 1/ 2001 
20.7 3/7/ 1984 
20.6 2/ 23/1989 
20.6 12/ 26/ 2020 


22 .0 
20.0 


Moderate 
Flood 


Flood 
Flood 


Flood 
Flood 


Flood 
Flood 


Flood 
Flood 


Flood 
Flood 


Rocky Mount 


Flood cat egories Stage {ft) 


Moderate flood 
Flood 


Date 
9/17/ 1999 


28.7 10/10/ 2016 
27.3 6/18/ 2020 
25.9 9/12/ 1996 
25.8 4/ 26/ 2017 
21.0 2/ 20/ 2021 
21.0 2/ 20/ 2021 
21.0 2/ 20/ 2021 


23.0 
21.0 


Tarboro 
Flood cat egories St age {ft) 


Moderate flood 
Flood 


24.0 
19.0 


Stage (ft) Date . ood Stage 
41.5 9/19/ 1999 
36.3 10/ 13/ 2016 
34 .0 7/ 27/ 1919 
33.5 10/ 4/ 1924 
31.8 8/ 20/ 1940 Moderate 
30.2 9/ 24/ 1928 Moderate 
29.4 9/1/1908 Moderate 
29.2 5/12/ 1958 Moderate 
28 .4 4/ 22/ 1987 Moderate 
28 .1 9/ 23/ 1945 Moderate 
28 .0 6/19/ 2006 Moderate 
27.8 10/7/ 1929 Moderate 
27.7 5/1/2017 Moderate 
27.5 2/ 21/2021 Moderate 
27.4 1/27/ 1954 Moderate 
27.4 12/ 6/ 1934 Moderate 
27.3 4/ 23/ 1910 Moderate 
27.0 9/ 3/1939 Moderate 
26.6 9/15/ 1996 Moderate 
26.4 6/ 4/1984 Moderate 
26.4 3/ 9/1922 Moderate 
26.3 4/15/ 2003 Moderate 
26.2 2/ 2/1937 Moderate 
25.9 10/ 9/ 1964 Moderate 
25.7 3/11/1993 Moderate 
25.6 2/12/ 2020 Moderate 
24.5 1/10/ 1992 Moderate 
24 .2 5/ 6/1989 Moderate 
23.4 11/28/ 1985 Flood 


23 .0 2/11/2010 Flood 


22.2 4/ 2/ 2010 Flood 


22.1 1/8/ 2021 Flood 


21.7 3/13/ 1995 Flood 
21.7 4/ 5/1990 Flood 


20 .9 2/ 22/ 1995 Flood 


20 .1 12/ 29/ 2020 Flood 


20.0 2/ 4/ 2021 Flood 


20.0 11/20/ 2018 Flood 


19 .2 12/ 21/ 2020 Flood 


Greenville 
Flood categories Stage (ft) 


Moderat e flood 17.0 
Flood 13 .0 


Stage {ft) Date 
29.7 9/ 21/ 1999 
24.5 7/ 28/19 19 
24.5 10/ 14/ 2016 
23.5 10/ 6/ 1928 
22.3 11/7/ 1887 
22.1 8/ 22/ 1940 
21.9 9/ 25/ 1928 
19.9 11/ 17/ 2020 
19.7 3/ 14/ 19 58 
19.7 10/8/1929 
19.4 9/ 2/ 1908 
19.2 9/ 25/ 1945 
19.1 3/ 11/ 1922 
18.8 3/ 23/ 1975 
18.8 12/8/1934 Moderate 
18.8 1/ 29/ 19 54 Moderate 


18.7 2/ 3/ 1937 Moderate 
18.6 9/ 5/ 1939 Moderate 


18.6 3/ 9/ 1929 Moderate 
18.5 10/ 10/1964 Moderate 


18.5 8/ 24/ 1967 Moderate 
18.5 6/ 19/ 19 10 Moderate 


18.3 5/ 3/ 20 17 Moderate 
18.2 9/ 17/ 1996 Moderate 


18.1 4/ 14/ 1936 Moderate 
17.8 2/ 19/ 1948 Moderate 


16.3 3/ 10/1994 Flood 
14.6 3/ 15/ 1995 Flood 


14.5 8/ 20/2004 Flood 


13.6 11/ 21/ 2018 Flood 


13.4 7/ 8/ 20 13 Flood 


13.2 3/ 14/ 2014 Flood 
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Figure 2.3.  USGS flood elevation hydrographs for the Tar River at Louisburg (top) and 
Greenville (bottom) for the period of October 8-23, 2016.   
 


2.4.3. Land Cover and Use 
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Flood risk in the Tar-Pamlico River Basin is related to the variety of land use and land cover 
patterns.  Figure 2.4 shows the land cover within the Tar Pamlico Basin (National Land Cover 
Database, 2016). As shown in the figure, the communities of Greenville and Rocky Mount are 
the most developed areas within the study area. There are other smaller developed areas 
throughout the study area, such as Louisburg and Tarboro.  Additionally, the figure shows that 
the majority of the land use west of Rocky Mount is classified as Pasture/Hay, which indicates 
crop farming, livestock farming, or other agriculture activities occur in this part of the study area.  
The Tar River corridor generally shows the densest development, including in the floodplains 
adjacent to the river.  This development pattern means that the river communities of Washington, 
Rocky Mount, and Greenville are most significantly impacted by flood risk. Rural, 
unincorporated areas outside of the population centers are also significantly impacted by 
flooding, which includes the potential damage to structures and contents, as well as crops and 
livestock. It is expected that land cover and use in a FWOP scenario will remain similar to today; 
however, populations and development may decrease in areas where extreme precipitation events 
are expected to increase.   


Relevant planning documents for communities in the study area are listed below.  The flood 
mitigation plan recommended here is in accordance with these local development and land use 
plans.  


• Horizons 2026, Greenville’s Community Plan; 23 August 2016; Adopted by Greenville 
City Council on 8 September 2016. 


• Together Tomorrow, Smart Growth Comprehensive Plan for the City of Rocky Mount. 
June 2003. 


• Tarboro Land Development Plan, Developed by the Tarboro Planning Department, 
Adopted August 11, 2008. 
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Figure 2.4 National Land Cover Database (2019) of the Tar-Pamlico River Basin. 
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2.4.4. Cultural and Historical Resources 


Initial consultation with the NC State Historic Preservation Office (SHPO) indicates that there 
are 2,384 archaeological sites recorded within the study area. Of these, two are listed in the 
National Register of Historic Places (NRHP), while 17 have been determined eligible for listing 
in the NRHP. An additional four sites have been placed on the NC state study list, an internal 
listing process that occurs before being nominated to the National Register. There are 919 sites 
that have been determined not eligible, while the remaining 1,442 sites are either unassessed or 
do not have their eligibility status recorded in the NC SHPO GIS database.  


In addition, a total of 8,354 historic structures have been identified within the study area. Of 
these, 174 are listed in the NRHP, while 73 have been determined eligible for listing in the 
NRHP. An additional, 290 have been placed in the NC state study list. There are also 7,817 
historic structures that are either unassessed or do not have their eligibility status recorded in the 
SHPO database. 


A total of 73 historic districts have been identified within the study area. Of these 30 are listed in 
the NRHP, 11 have been eligible for listing in the NRHP, and 32 historic districts have been 
placed in the NC state list.  It is expected that in a FWOP-scenario as structures and districts age, 
additional structures and districts will be listed in the NRHP. 


2.4.5. Hazardous, Toxic, and/or Radioactive Wastes 


As the study area encompasses a large geographic area in both industrial and residential zones, 
there are many hazardous waste, brownfields, superfund, and contaminant remediation sites in 
the vicinity in various stages of assessment and remediation. This list of contaminated sites is too 
extensive for this report, but a comprehensive list with details of each facility can be generated at 
https://www.epa.gov/cleanups/cleanups-my-community, and can be tailored to a specific 
geographic area of interest.  Additional factors relevant to this study include the presence of lead 
paint and/or asbestos within older structures and homes, although the specific conditions of each 
and every structure in the study area is outside the scope of this study during the feasibility 
phase.  In a FWOP scenario, it is expected that sites currently undergoing remediation will 
eventually be fully remediated, but also that additional sites will become contaminated due to 
ongoing industrial activities.  Lead-based paint and asbestos concerns are expected to decrease 
over time, as these materials are no longer used in construction. 


2.4.6. Water Quality 


Significant water quality problems known in the Tar-Pamlico River Basin include persistent 
nutrient pollution in the Pamlico River Estuary. The Pamlico River Estuary is listed as impaired 
for chlorophyll a due to elevated nutrient concentrations across the watershed.  Projected 
increases in runoff, flood magnitude and frequency, and sedimentation and erosion have the 
potential to exacerbate nutrient pollution in the watershed.  Additionally, erosion and 
sedimentation associated with flood events may degrade water quality in the larger Tar-Pamlico 
River Basin through increased turbidity and nutrient concentrations.  It is expected that these 
conditions will persist under a FWOP scenario. 


2.4.7. Air Quality 



https://www.epa.gov/cleanups/cleanups-my-community
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The Clean Air Act requires the United States Environmental Protection Agency (USEPA) to set 
national ambient air quality standards (NAAQS) for six common air pollutants, known as criteria 
air pollutants. These pollutants include lead, sulfur dioxide, particulate matter (PM‐2.5 and PM‐
10), ozone, carbon monoxide, and nitrogen dioxide. Areas that persistently exceed the standards 
are designated as nonattainment areas. Federal actions must not cause or contribute to new 
violations, worsen existing violations, or delay attainment of NAAQS. The study area includes a 
large geographic area, the entirety of which is in attainment for all NAAQS (EPA Green Book, 
30 April 2021). The study area includes both urban and rural environments and is subject to de 
minimis emissions resulting from vehicle traffic, lawn care equipment, and construction 
equipment on a regular basis. The study area also has other more significant sources of air 
emissions that contribute to air quality degradation which are regulated by NCDEQ and include 
various manufacturing facilities and power generation operations.  These conditions are expected 
to persist under a FWOP scenario. 
 


2.4.8. Floodplains 


Floodplains exist along the Tar River throughout the basin, as well as along all incoming 
tributaries to the Tar River.  In urban centers such as Nashville, Rocky Mount, and Greenville, 
floodplains are residentially and industrially developed.  It is expected that under a FWOP 
scenario as extreme precipitation events increase and flooding along these streams increases, that 
structures will eventually be destroyed and/or abandoned, and additional development will cease. 


2.4.9. Greenhouse Gas Emissions 


Greenhouse gases (GHG) are constantly emitted throughout the study area from industrial 
activities, vehicular traffic, motorized boats, routine residential activities such as heating and 
cooking, and many others. Additional GHG’s may be emitted in response to large flooding 
events which destroy property.  These could include the costs to demolish a structure destroyed 
in a flood, and the costs associated with manufacturing and transport of new items to replace 
those lost or destroyed in a flood.  In a FWOP scenario, GHG’s will continue to be emitted by 
these sources, but may ultimately decrease as global efforts to reduce GHG emissions facilitate 
the incorporation of more fuel-efficient processes and materials into every-day life.  


2.4.10. Aesthetics 


The Tar River Basin ranges from rural undeveloped areas to heavily developed industrial and/or 
residential areas, creating a range of aesthetic conditions in the study area.  The Tar River and its 
tributaries provide appealing riverfront and forested riparian viewsheds in the study area, and 
many public parks exist within the study area. In a FWOP scenario, such viewsheds will 
continue to exist, and no significant changes to aesthetic resources is likely to occur. 


2.4.11. Noise 


Noise levels within the study area are likely typical of other similar communities throughout the 
US.  The study area includes residential areas, industrial areas, airports, roads and highways, and 
commercial areas, each with varying noise levels.  In a FWOP scenario, noise levels will 
continue to be as they are currently. 
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2.4.12. Transportation 


Public roadways exist in the study area, including rural roads to larger highway thoroughfares 
and interstate highways. Some public roadways and bridges are impassable during large floods 
(see Section 1.6.1.).  Larger populations centers, such as Rocky Mount and Greenville, have 
public transportation for residents.  In a FWOP scenario, public roadways and transportation are 
likely to continue to operate as they do currently, with ongoing routine maintenance of roadways 
and bridges to ensure safe travel.  Flooding events will continue to inundate roadways and 
bridges in some locations in a FWOP scenario. 


 Economic Environment 


The economic environment discussion below examines existing economic conditions, including 
population trends.   


2.5.1. Population Trends  


The total estimated population count in the Tar-Pamlico River Basin is approximately 570,000 as 
of 2020.  Figure 2.5 displays population count by census tract within the study area.  More 
densely populated census tracts include those near Rocky Mount, Greenville, and Princeville. 
Table 2.2 depicts the change in population for the five largest population centers within the study 
area from 2010 to 2020. Greenville and Nashville are experiencing some population growth, 
indicating populations could continue to expand to the surrounding rural areas. However, 
population growth within Greenville and Nashville is not as high as growth across North 
Carolina or the United States. The population decline in the other key population centers 
indicates a significant increase in development in these areas is unlikely over the 50-year period 
of analysis. 


Table 2.2.  Population change within the five largest population centers within the study area, as 
well as across North Carolina and the United States (2010 to 2020). Data from 
census.gov/quickfacts. 
Area Population (2010) Population (2020) Population Change 
Greenville 84,554 87,521 3.5% 
Rocky Mount 57,477 54,341 -5.5% 
Tarboro 11,415 10,721 -6.1% 
Nashville 5,352 5,632 5.2% 
Franklin County* 3,359 3,064 -8.8% 
North Carolina 9,535,486 10,439,388 9% 
United States 308,745,538 331,449,281 7% 
*census.gov/quickfacts only provides data for communities with populations >5,000. Franklin 
County reported as a proxy for Louisburg, NC. 


2.5. 
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Figure 2.5. Population Count by Census Tract, ACS 2020 5-year Estimates. 
 
 


2.5.2. Economic Considerations 


The average median household income by census tract is $48,000 annually, while the lowest is 
$17,900 and the highest is $112,600 (Figure 2.6). The basin wide average poverty rate is 19.5%, 
which is higher than the 2020 national average of 11.4 percent (Figure 2.7). Poverty rate ranges 
from 1.1% to 60.5% across all census tracts within the study area. Table 2.3 displays key 
economic indicators for the five major population centers in the study area, as well as the state of 
North Carolina and the United States for comparison. All population centers within the study 
area have median home values and household incomes below the national median and 
percentages of persons in poverty that exceed the national average. All population centers within 
the study area have median household incomes below the national median, and only Franklin 
County, a surrogate for Louisburg, has median household incomes above that of North Carolina.  


Table 2.3.  Economic indicators for the five largest population centers within the study area, as 
well as across North Carolina and the United States.  Data from census.gov/quickfacts. Median 
home value and median household income reported in 2022 dollars.   


Community 
Economic Indicators 


Median Home 
Value 


Median Household 
Income Persons in Poverty 


Greenville $192,900 $47,485 25.2% 
Rocky Mount $137,800 $50,092 19.6% 
Tarboro $145,600 $43,523 24.0% 


- 2,579 - 3,683 


- 3,684 - 4,678 
- 4,679 - 5,963 
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Community 
Economic Indicators 


Median Home 
Value 


Median Household 
Income Persons in Poverty 


Nashville $179,500 $61,513 21.9% 
Franklin County* $209,500 $70,493 10.9% 
North Carolina $234,900 $66,186 12.8% 
United States $281,900 $75,149 11.5% 
*census.gov/quickfacts only provides data for communities with populations >5,000. Franklin 
County reported as a proxy for Louisburg, NC. 


 


 
Figure 2.6.  Median household income in 2020 inflation adjusted dollars vs household size.  Dot 
size correlates to average household size, with the average value of 3 in the legend for 
comparison.   
 


Median Household Income 


D 17,961 -34,312 


- 34,313 - 45,625 


- 45,626 - 60,465 


- 60,466 - 79,444 
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Figure 2.7.  Percent of population under poverty line by census tract, 2015 ACS 5-year estimates. 
 


2.5.3. Demographic Considerations 


The proportion of non-white individuals within each census tract ranged from 2% to 95%, with 
census tracts in the northern part of the basin and adjacent to Rocky Mount, Tarboro, and 
Greenville having the highest non-white populations (Figure 2.8). The proportion of individuals 
65 years of age and older—a population with increased risks associated with flooding—ranged 
from 2% to 44% across census tracts (Figure 2.9).  
Table 2.4.  Demographic indicators for the five largest population centers within the study area, 
as well as across North Carolina and the United States. Data from census.gov/quickfacts. 


Community 


Demographic Indicators 


White 
Alone 


Black/African 
American Alone 


Asian 
Alone 


Two or 
More 
Races 


Hispanic 
or Latino 


Persons 
over 65 


Greenville 50.3% 40.1% 2.6% 4.3% 4.2% 10.0% 
Rocky Mount 29.7% 62.1% 1.3% 3.7% 4.3% 19.1% 
Tarboro 46.2% 49.7% 0.1% 2.3% 6.1% 26.5% 
Nashville 35.7% 61.7% 0.7% 2.0% 0.0% 19.5% 
Franklin County* 69.8% 25.9% 0.9% 2.3% 10.3% 17.5% 
North Carolina 69.9% 22.2% 3.6% 2.6% 10.5% 17.4% 
United States 75.5% 13.6% 6.3% 3.0% 19.1% 17.3% 
*census.gov/quickfacts only provides data for communities with populations >5,000. Franklin 
County reported as a proxy for Louisburg, NC. 
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Figure 2.8.  Non-white population count by census tract, ACS 2020 5-year estimates. 
 


 
Figure 2.9.  Percent of population age 65 or older by census tract, ACS 2019 5-year estimates.   
 
 


0 21% - 35% 


- 36% - 54% 


- 55% - 72% 
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2.5.4. Economic Damages 


For the 1% AEP event, a total of 724 structures are impacted throughout the study area, with 
damages estimated at just over $102M (Appendix G). There are 3,042 structures within the 0.2% 
AEP floodplain, with estimated damages during a 0.2% AEP event of nearly $400M. Table 2.5 
below shows the damages that may occur for a range of events within the study area; damages 
are displayed for the Tar River and its major tributaries. These damage values include structures 
and contents. 


Table 2.5.  Structures impacted and amount of damages projected for Tar River and tributaries 
during a range of flooding events.   
 10% AEP 2% AEP 1% AEP 0.2% AEP 
Stream Str Damage 


($000s) Str Damage 
($000s) Str Damage 


($000s) Str Damage 
($000s) 


Conetoe 
Creek 0 $0 2 $29 2 $128 21 $1,042 


Fishing 
Creek 0 $0 10 $49 16 $222 28 $1,310 


Stony 
Creek 8 $116 20 $3,071 43 $7,089 111 $20,854 


Swift 
Creek 0 $0 7 $172 16 $621 60 $7,888 


Tar 
Pamlico 13 $1,300 256 $41,057 643 $93,888 2800 $364,304 


Total 21 $1,416 297 $44,397 724 $102,079 3,042 $397,415 
 


The expected annual damages (EAD) under the FWOP condition were calculated by the 
Hydrologic Engineering Centers-Flood Damage Assessment model and are summarized below in 
Table 2.6. Total EAD for the study area is estimated at just over $8.9M, including damages to 
commercial, industrial, public, and residential facilities/infrastructure. 


Table 2.6.  Expected annual damages under the FWOP condition. EAD calculated using the 
FY24 price level. 
Category Expected Annual Damages ($000s) 
Commercial $4,523 
Industrial $2,592 
Public $364 
Residential $1,470 
Total $8,949 


 


2.5.5. Environmental Justice 


In January of 2021, President Biden issued Executive Order 14008 directing the Council on 
Environmental Quality (CEQ) to develop a new tool that characterizes environmental justice 
considerations. This tool—the Climate and Economic Justice Screening Tool (CEJST) —
provides indicators of burdens in eight categories: climate change, energy, health, housing, 
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legacy pollution, transportation, water and wastewater, and workforce development. A 
community is highlighted as disadvantaged on the CEJST map if it is in a census tract that is (1) 
at or above the threshold for one or more environmental, climate, or other burdens, and (2) at or 
above the threshold for an associated socioeconomic burden.
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Table 2.7.  Categories and threshold criteria to determine the status of communities according to the CEJST criteria. The 
environmental, climate or other burden are indicated in each associated category below. The associated socioeconomic burden for 
each category is the last entry in each category column and is indicated by an asterisk.   


Categories 
 


Climate 
Change  


Energy Health Housing Legacy Pollution Transpor-
tation 


Water & 
Waste-water 


Work-force 
Dev. 


T
ot


al
 T


hr
es


ho
ld


 C
ri


te
ri


a 


Expected 
agriculture loss 
rate 


Energy 
Costs 


Asthma Housing 
Cost 


Abandoned mine 
land 


Diesel 
particulate 
matter exposure 


Underground 
storage tanks 
and releases 


Linguistic 
isolation 


Expected 
building loss 
rate 


PM 2.5 in 
the Air (Air 
Quality) 


Diabetes Lack of 
Green Space 


Formerly Used 
Defense Sites 


Transport 
barriers 


Wastewater 
discharge 


Low median 
income 


Expected 
population loss 
rate 


*AND 
Low 
Income 


Heart 
Disease 


Lack of 
Indoor 
Plumbing  


Proximity to 
hazardous waste 
facilities 


Traffic 
proximity and 
volume 


*AND Low 
Income  


Poverty 


Projected flood 
risk 


 
Low Life 
Expect 


Lead Paint Proximity to Risk 
Management Plan 
facilities 


*AND Low 
Income  


 
Unemployment 


Projected 
wildfire risk 


 
*AND Low 
Income 


*AND Low 
Income 


Proximity to 
Superfund sites 


  
*High School 
education 
<10% 


*AND Low 
Income  


   
*AND Low 
Income  
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The tool uses this information to identify communities that are experiencing these burdens and 
are thus disadvantaged because they are overburdened and underserved. There are numerous 
tracts within the study area that are considered disadvantaged by one or more of the burden 
categories (Figure 2.10) 


 


Figure 2.10.  Census tracts with a greater number of indicators of burdens are darker in color.   
 


The Environmental Justice Screen (EJScreen) tool, developed by the US Environmental 
Protection Agency, is another mapping and screening tool that provides a nationally consistent 
dataset and approach for combining environmental and demographic socioeconomic indicators 
into indices that provide an assessment of environmental justice. One of these indices is the 
demographic index, which is based on the average of the percentage of people with low-income 
(i.e., less than or equal to twice the federal ‘poverty level’) and people of color (i.e., racial status 
other than white alone and/or ethnicity as Hispanic or Latino). The higher the demographic index 
score, the greater the combined proportion of people of color and people with low income—a 
group that is historically underserved. Demographic index values for census tracts within the 
study area are shown in Figure 2.11. 
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Figure 2.11.  Demographic index values for census tracts in the study area. The higher the 
demographic index score, the greater the combined proportion of people of color and people with 
low income. 
 
Table 2.8 summarizes the demographic index range, whether a given region is identified as 
disadvantaged, and whether a region is considered vulnerable to climate change for identified 
“reaches” in the study area.  These reaches were delineated based on similar hydromorphology, 
hydraulic characteristics, and economic considerations (such as land use and socioeconomic 
characteristics).  In more densely populated areas the reaches were sub-divided by census blocks 
(Figure 2.12)  This table highlights the burden that flood risk places on disadvantaged 
communities, whereby the reaches are generally characterized by historically underserved 
populations with low income that also have increased vulnerability in the face of climate change.  
The Tar-Pamlico basin contains numerous reaches where economic and social burdens 
significantly reduce the resiliency of residents to the impacts of repeated flooding events, both 
current and under the FWOP scenarios. 
 
Table 2.8  Comparison of total expected annual damages (EAD) and demographic index values 
and climate vulnerability as defined by the EJScreen and CEJST tools, respectively, across study 
reaches. A range of demographic index values indicates that the reach contains a number of 
census tracts with varying values.  For the CEJST metrics, a value of “Y&N” (Y = yes; N = no) 
indicates a reach that contains multiple census tracts, with one or more being identified as 
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disadvantaged or vulnerable to climate change and one or more being identified as not 
disadvantaged or vulnerable to climate change.   


Reach 
Demographic Index 


Range 
(EJScreenEJScreen) 


Identified as 
Disadvantaged 


(CEJST) 


Climate Change 
Vulnerability (CEJST) 


CC 64-70% Y Y 
FC1 75-92% Y Y 
FC2 75-96% Y&N Y&N 
GM 41-98% Y&N Y&N 
STC1A 55% N N 
STC1B 72% N N 
STC1C 67% N N 
STC1D 12% N N 
STC1E 51% N N 
STC1F 71% N N 
STC2 62-78% Y&N Y&N 
SWC 12-86% Y&N Y&N 
TP10A 86% Y Y 
TP10B 62% Y Y 
TP10C 84% Y Y 
TP10D 67% N N 
TP11 12-64% Y&N Y&N 
TP12 24-75% Y Y 
TP13 24-75% Y&N Y&N 
TP14 53-82% Y&N Y&N 
TP15 34-82% Y&N Y&N 
TP3A 73% Y N 
TP3B 50% Y Y 
TP3C 64-93% Y Y 
TP3D 72% Y N 
TP3E 92% Y N 
TP3F 92% Y Y 
TP4 55-93% Y Y&N 
TP5 77-93% Y Y 
TP6 66-81% Y Y 
TP7 77-93% Y Y 
TP8 75-81% Y Y 
TP9A 84% Y Y 
TP9B 76% N N 
TP9C 92% Y Y 
TP9D 86% Y Y&N 
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Figure 2.12.  Reaches identified in the Tar Pamlico study.  In urbanized areas, reaches were sub-
divided by census blocks. 


2.5.6. Life Safety 


The Federal Emergency Management Agency’s (FEMA) National Risk Index (NRI) was used as 
a preliminary assessment of current and potential future life safety risk. The NRI is an online tool 
that illustrates the risk communities face for a range of natural hazards, including flooding. The 
NRI provides estimates of population at risk (PAR) and expected annual life loss (EALL) per 
census tract due to flooding. Due to the robust nature of the tool, it was determined that it would 
be an adequate proxy for the baseline life safety risk experienced within study area. Further 
qualitative and semi-quantitative assessment of life risk based on Hydrologic Engineering 
Center-Life Simulation (HEC-LifeSim) methodologies was undertaken to evaluate and compare 
the initial and final array of alternatives. 
 
The total population at risk of riverine flooding is estimated to be 9,716 people with an EALL of 
0.224 (Table 2.9).  The largest EALL is in tract 37065020400 with an EALL of 0.042. This tract 
is only in reach TP9C.  
 
Table 2.9. Population at risk (PAR) and expected annual life loss (EALL) per census tract as 
quantified by the NRI. Intersecting reaches and associated county for each census tract are 
shown. See Figure 2.12 for location of specific reaches. 
Census Tract Intersecting Reaches  County  PAR  EALL  
37065020400  TP9C  Edgecombe  964  0.0424  
37065020600  SWC, TP9D Edgecombe  537  0.0236  
37065020700  FC1, FC2, SWC Edgecombe  137  0.0060  
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Census Tract Intersecting Reaches  County  PAR  EALL  
37065020800  CC, FC1, TP4, TP7 Edgecombe  302  0.0133  
37065020900  TP4, TP5, TP7 Edgecombe  176  0.0077  
37065021000  TP6, TP7 Edgecombe  189  0.0083  
37065021100  SWC, TP7, TP8 Edgecombe  178  0.0078  
37065021200  TP6  Edgecombe  72  0.0032  
37065021300  TP4, TP9D Edgecombe  21  0.0009  
37065021600  TP4  Edgecombe  13  0.0006  
37069060301  TP14, TP15 Franklin  56  0.0014  
37069060302  TP14  Franklin  6  0.0002  
37069060401  TP15  Franklin  9  0.0002  
37069060703  TP12  Franklin  51  0.0013  
37069060801  TP12, TP13 Franklin  23  0.0006  
37083930800  FC2  Halifax  64  0.0029  
37083930902  FC2  Halifax  40  0.0018  
37127010200  TP10B  Nash  383  0.0138  
37127010301  TP10A  Nash  87  0.0031  
37127010302  TP10B  Nash  380  0.0137  
37127010400  TP10C, TP9A Nash  169  0.0061  
37127010503  STC1A  Nash  74  0.0027  
37127010505  STC1B, TP10D Nash  164  0.0059  
37127010506  STC1C, TP10D Nash  360  0.0129  
37127010604  TP9B  Nash  193  0.0069  
37127010700  FC2, SWC Nash  15  0.0005  
37127010801  FC2, SWC Nash  6  0.0002  
37127010802  STC1D, SWC Nash  161  0.0058  
37127010900  SWC  Nash  21  0.0007  
37127011000  TP12  Nash  12  0.0004  
37127011101  STC1E  Nash  143  0.0051  
37127011103  STC1F  Nash  30  0.0011  
37127011104  STC2  Nash  2  0.0001  
37127011201  TP10B, TP11 Nash  52  0.0019  
37127011202  TP11  Nash  80  0.0029  
37127011300  TP11  Nash  8  0.0003  
37127011502  TP12  Nash  8  0.0003  
37147000101  TP3A  Pitt  90  0.0003  
37147000102  GM  Pitt  312  0.0012  
37147000201  GM, TP3D Pitt  964  0.0037  
37147000400  GM  Pitt  227  0.0009  
37147000604  GM  Pitt  213  0.0008  
37147000701  TP3E  Pitt  52  0.0002  
37147000800  TP3F  Pitt  849  0.0032  
37147000901  TP3F  Pitt  608  0.0023  
37147001700  TP3B, TP4 Pitt  42  0.0002  
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Census Tract Intersecting Reaches  County  PAR  EALL  
37147001900  TP4  Pitt  36  0.0001  
37147002002  CC, TP4 Pitt  147  0.0006  
37147002003  CC, TP3C Pitt  919  0.0035  
37147002004  TP3C  Pitt  70  0.0003  
Total  9,716  0.2240  
Source: https://www.fema.gov/flood-maps/products-tools/national-risk-index  
 


 Existing and FWOP Summary Table  
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Table 2.10.  Summary of existing and FWOP conditions that affect the formulation and evaluation of alternative plans. 
Consideration Current Conditions FWOP Conditions 


Natural 
Environment 


The study area contains multiple types of wetlands 
and critical habitats that are sensitive to disturbance.  
There are 21 federally-listed threatened, 
endangered, and/or candidate species. The Tar River 
and many of its tributaries are considered high 
quality streams.   


The natural environment remains at-risk due to increasing 
development pressures, as well as potential alterations 
resulting from flooding events (e.g., streambank erosion).   


Physical 
Environment 


A mild increase in the annual temperature of the 
South Atlantic-Gulf Region has occurred over the 
past century, most significantly over the past 40 
years.  Annual precipitation totals have become more 
variable in recent years compared to earlier in the 20th 
century.  The study area is vulnerable to tropical 
storms and hurricanes, which pose a significant flood 
hazard. There are several known cultural resource 
sites within or adjacent to the study area  and some of 
the structures within the study area are potentially 
eligible for listing in the NRHP. 


Mean annual air temperatures will increase by approximately 
2ºC to 4ºC for the South Atlantic-Gulf region by the latter half 
of the 21st century. No consensus has been identified in the 
literature regarding future streamflow conditions (i.e., 
increased or decreased) in the study area.  Changes in flood 
runoff (cumulative), combined with the acres of urban area 
within the 500-year floodplain, drive flood risk reduction 
vulnerability. Projected increases in runoff, flood magnitude 
and frequency, and sedimentation and erosion have the 
potential to exacerbate water quality problems.  Inundation 
would continue to damage properties currently listed or 
eligible for the NRHP. 


Economic 
Environment 


The more densely populated census tracts include 
Rocky Mount, Greenville, and Princeville.  
Population centers in the study area have median 
home values and household incomes below the 
national average.  Total EAD for the study area is 
estimated at just over $7.8M, including damages to 
commercial, industrial, public, and residential 
facilities/infrastructure.  Many communities in the 
study area are considered disadvantaged and lack 
economic resiliency.   


Generally decreasing population suggest that increasing 
development is unlikely over the period of analysis.  The 
EAD is estimated at over $8.9 M for the FWOP scenario. 
EAD for the study area is expected to rise with increased 
flooding due to climate change.  Similarly, economic and 
social burdens significantly reduce the resiliency of residents 
to the impacts of repeated flooding events, both current and in 
expected FWOP scenarios.  
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3. PLAN FORMULATION AND EVALUATION 
This chapter describes the development, evaluation, and selection of alternative plans that address 
the study objectives. Alternative plans are made up of individual or combinations of management 
measures.  Management measures help prevent or reduce flood risk by using either structural or 
non-structural means or a combination of the two. 


 Planning Framework 


The Study Strategy consisted of multi-phased approach. (Figure 3.1). 
1. Management Measure Identification: Potential management measures were identified 


through meetings with the project stakeholders and the study team. The study area was 
generally broken up into focal areas that included the five major population centers 
(Greenville, Tarboro/Princeville, Rocky Mount, Nashville, and Louisburg), with the 
remaining rural areas representing a sixth focal area. The study team assessed the 
potential for each management measure to meet study objectives within each focal area.   
 


2. Management Measure Screening:  Screening determined which management measures 
should be included in the focused array based on their completeness, effectiveness, 
efficiency, and acceptability, as outlined in the PR&G (USACE, 2013).  Additional 
considerations for screening included technical feasibility, study authority, and other 
social and environmental considerations.   


 
3. Initial Array Formulation and Evaluation:  The remaining measures were combined into 


an initial array of alternatives—combinations of management measures that aim to 
reduce risk throughout the study area. The initial array was evaluated based on the 
following evaluation criteria: effectiveness, efficiency, completeness, acceptability, 
environmental effects, and social considerations. Alternatives were also evaluated with 
respect to the four accounts as outlined in the PR&G.  The four accounts are NED (See 
section 1.7.1), Regional Economic Development (RED), Other Social Effects (OSE) and 
Environmental Quality (EQ).  . Alternatives in the initial array were either retained for 
further consideration/reformulation in the final array or screened from further 
consideration. 
 


4. Final Array Formulation and Comparison: Alternatives retained for further consideration 
were reformulated into the final array of alternatives. Alternatives within the final array 
were then evaluated and compared using the same criteria and accounts as discussed 
above under step 3. The final array was also evaluated and compared with respect to the 
extent to which they met the planning objectives, as well as remaining risk and 
uncertainty. 
 


5. Management Measure Screening:  A multi-phased screening process was used to 
determine which management measures should be included in the formulation of 
alternatives. Screening criteria included effectiveness, efficiency, and acceptability 
(including whether the project was technically feasible, or within the study authority) as 
outlined in the PR&G (USACE, 2013).  Additional criteria included environmental 
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effects and social considerations. Definitions and descriptions of each criterion and 
account are provided in subsequent sections.   


 
 Figure 3.1.  Plan formulation strategy. 


Overall Plan Formulation Strategy 
 


1. Management Measure Identification 
 


2. Management Measure Screening 
 


3. Initial Array Formulation and Evaluation 
 


4. Focused Array Formulation and Comparison  
 


 Screening Criteria 


Management measure screening was conducted iteratively in order to maximize efficiency.  The 
first iteration of screening was conducted using existing data for the Tar-Pamlico River basin and 
existing models while the integrated hydrologic and hydraulic models of the entire Tar River 
were being developed.  Given the additional uncertainty associated with using existing data and 
models, all measures with the possibility of having positive net economic development benefits 
and/or substantial benefits to life safety were retained for further analysis utilizing the final 
models.  The secondary iteration was based on results of the basin-wide hydrologic and 
hydraulic model, and the application of those results to analysis of economic and life safety 
benefits. 


During the screening process, management measures were evaluated based on completeness, 
effectiveness, efficiency, and acceptability, as outlined in the PR&G (USACE, 2013).  
Additional considerations for screening included environmental effects, environmental justice, 
and technical feasibility (Table 3.1).    


Table 3.1.  Criteria used to screen the initial list of management measures.  Description and 
associated metrics used to assess each criterion are provided. 
Criteria  Description Metric(s) 
Efficiency Cost effectiveness.  


Comparison of economic 
benefits and costs 


Quantitative – Comparison of 
preliminary costs and expected 
benefits. 


Effectiveness – 
Damages Reduced 


Damages to buildings, related 
contents, and vehicles 


Semi-Quantitative – Expected 
benefits based on preliminary cost 
benefits analysis and hydrologic and 
hydraulic modeling. 


Effectiveness – 
Industry and 
Commercial 


Degree to which flood risk is 
reduced in commercialized 
reaches 


Qualitative – expected benefits in 
targeted reaches 


• 
1--------•--------1 


• 
3.2. 
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Effectiveness – Life 
Safety 


Changes in life safety risk 
expected with alternative 
implementation.  


Qualitative–population at risk, 
qualitative assessment of reductions 
in life loss due to expected changes 
in flooding characteristics (e.g., 
depth, velocity) 


Acceptability The viability and 
appropriateness of an 
alternative from the perspective 
of the Nation's general public 
and consistency with existing 
Federal laws, authorities, and 
public policies. 


Qualitative – narrative description of 
acceptability. 
 


Environmental 
Effects  


Effects to aquatic (stream, 
wetland) and terrestrial 
(riparian, upland, critical) 
habitats, water quality, and 
threatened/endangered species. 


Qualitative – positive effect, neutral 
(no) effect, negative effect based on 
footprint and effect of each 
alternative  


Environmental 
Justice 


Changes in flood risk or 
consequences within areas 
identified as traditionally 
disadvantaged with respect to 
environmental concerns per the 
CEQ’s Climate and Economic 
Justice Screening tool and 
EPA’s EJScreen tool were used 
to characterize potential 
benefits to socially vulnerable 
communities. 


Qualitative – Qualitative assessment 
of potential benefits in areas 
identified as socially vulnerable 
based on initial hydrologic and 
hydraulic modeling results. 


Engineering 
Feasibility 


As to whether the measure is 
engineering feasible and 
constructable. 


Best professional judgement based 
on engineering practices and 
standards. 


 
 Assumptions 


The following assumptions informed the plan formulation and evaluation process.   


• The study area will experience minimal change in river hydrology as per the climate 
change analysis presented in Section 0 of this report.  


• The study area is not projected to experience changes in land use as per the economic 
trends detailed in Section 2.5 of this report.    


• The flood risk management project in Princeville is moving forward and therefore no 
additional features in / around Princeville were examined / considered.  


 Management Measures  


During the planning charette, the study team, local sponsor, and relevant stakeholders developed 
a list of 11 general management measures that could potentially address the identified problems 


3.3. 


3.4. 
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and realize the identified opportunities (Table 3.2). Management measures are classified as either 
structural, nonstructural, or natural and nature-based measures.  


Structural measures reduce or avoid damages by modifying the nature and/or extent of the flood 
hazard. Potential locations for structural measures were identified using two separate strategies. 
Potential storage areas were considered throughout the study area to achieve local and 
downstream benefits, and specific locations for these measures were identified using aerial 
imagery and topography. Potential areas for implementing floodwalls and levees, channel 
improvements, and diversion channels were limited to the five major population centers, as these 
areas were the only areas with concentrated damages to warrant location-specific structural 
measures. 


Nonstructural measures reduce or avoid damages by modifying the consequences of the flood 
hazard. Potential locations for nonstructural measures were identified using existing structure 
data and inundation grids for standard flood events (i.e., 10-, 25-, 50-, 100-, 200-, and 500-year 
events). 


Natural and nature-based measures alter, restore, use, or mimic natural landscape features or 
processes to manage flood risk. Natural measures were considered throughout the study area as 
appropriate.   


Table 3.2.  General management measure types evaluated to manage flood risk within the Tar-
Pamlico River study area. 
Measure Description 
Structural Measures 
Floodwater Storage Measures designed to capture and store floodwaters to reduce flood 


stages downstream. Storage measures can either be offline or online. 
Online storage measures are placed along the channel and attenuate 
flooding by ponding water during a flood event. Online storage 
includes reservoirs, which maintain a permanent pool, and online 
detention areas such as dry dams, which store water only during high 
flow events and allow unimpeded flow during normal flows. Offline 
storage refers to the diversion of streamflow to a storage site (e.g., 
auxiliary channels and detention areas) during a flood event. Water is 
then returned to the river via pumping or gravity once floodwaters 
recede.  


Floodwall/Earthen 
Levee 


Construction of a concrete wall (floodwall) and/or earthen 
embankment (levee) along the watercourse or around critical 
infrastructure to temporarily exclude flood waters from protected 
areas. 


Channel 
Improvements 


Channel improvements result in increased channel capacity and/or 
expedited water movement through the system. Channel 
improvements include channel modifications such as widening, 
deepening, and/or straightening, as well as channel lining to maintain 
the desired geometry and decrease roughness.  


Transportation 
Modifications 


Bridge modifications designed to reduce constrictions and associated 
upstream water surface profiles. 
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Diversion Channel Construction of a secondary channel designed to divert flows from an 
upstream location to an engineered channel, lowering the flood 
stages. The engineered channel discharges at a downstream location, 
bypassing potential damage areas. 


Existing Water 
Resource Project 
Modifications 


This measure would involve updating, improving, or removing 
existing water resources infrastructure, including existing flood risk 
management projects or dams and associated reservoirs. This 
measure could include structural modifications to increase storage 
capacity and modifications to operations.   


Debris Management Implement measures designed to remove debris from the channel, 
prevent debris from entering the channel, and/or prevent debris 
buildup to reduce risk of direct damage and altered hydraulics during 
high-water water events. 


Nonstructural Measures 
Physical Non-
structural Measures  


Physical nonstructural measures include efforts to reduce flood 
damage to individual structures and their contents and include 
floodproofing, elevation, and acquisition and relocation.  
 
Floodproofing limits the potential damage to the structure and its 
contents and includes both wet and dry floodproofing.  Wet 
floodproofing measures allow flood waters to enter the structure to 
equalize hydrostatic forces and reduce the risk of structural damage, 
while vulnerable items and utilities are relocated to higher locations 
and/or waterproofed. Dry floodproofing involves sealing building 
walls and openings to prevent the entry of flood waters and is most 
applicable in areas of shallow, low velocity flooding.  
 
Structure elevation involves raising structures in place so that the 
structure sees a reduction in frequency and/or depth of flooding 
during high-water events. Elevation can be done on fill, foundation 
walls, piers, piles, posts, or columns, depending on flood 
characteristics. 
 
Structure relocation is the process of physically moving a structure 
away from the flood hazard or risk. 
 
Acquisition and relocation, also called buyouts, includes acquisition 
and demolition of flood prone structures. Residents would be 
relocated outside of the floodplain. Participation in the relocation 
would be mandatory. The floodplain would be planted with native 
vegetation. The local sponsor would retain ownership of the acquired 
property and must ensure no future development or fill would occur. 


Non-physical 
Nonstructural 
Measures  


Non-physical nonstructural measures improve the ability to respond 
to a flood event and prevent future actions that could increase flood 
risk and include flood warning systems, flood preparedness planning, 
and land use regulations to prevent development in flood zones. 
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Natural and Nature-Based Measures 
Watershed Restoration 
and Conservation 


Actions taken to protect, preserve, manage, and restore natural 
resources at the watershed scale, such as reforestation, that improve 
natural process and reduce downstream flooding. 


Dispersed Water 
Management 


Dispersed water management is a more natural form of off-channel 
storage. Off-channel areas, which may be part of the floodplain and 
include wetlands, marshes, and agricultural fields, would be used to 
temporarily store water diverted from the river channel. Lands used 
to store water could be public or private. Dispersed water 
management could involve restoration of floodplains (e.g., planting 
native vegetation) and wetlands (i.e., plugging surface drains and 
regulating storage). When agricultural lands are used for off-channel 
detention, this practice is often referred to as ‘water farming’. 


 
The study team identified a total of 81 individual management measures that underwent a 
screening evaluation to determine whether they would be incorporated into the development of 
flood risk management alternatives. A summary of these measures is provided in Table 3.3 
below. A detailed description of each measure can be found in Appendix A (Plan Formulation 
Appendix). 


Table 3.3.  Management measures screened during iterations 1 and 2 of screening.  See 
Appendix A (Plan Formulation Appendix) for detailed descriptions of locations where measures 
were considered, and the reason screened.   


Measure No. 
Evaluated 


No. Retained Reason Screened 


Structural Measures 


Floodwater Storage  3 2 Environmental Effects, Efficiency  


Floodwall / Levee 6 0 Effectiveness, Efficiency  


Diversion Channel 13 0 Technical Feasibility, Efficiency  


Channel Improvement 2 0 Effectiveness, Efficiency, 
Environmental Effects 


Transportation 
Modification 17 0 Effectiveness, Efficiency 


Debris management 24 0 Effectiveness, Efficiency 


Existing Water Resource 
Project Modifications 3 0 Effectiveness, Efficiency 


Nonstructural Measures 


Physical Nonstructural 
Measures 4 3 Efficiency 
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Non-Physical 
Nonstructural Measures 3 0 Effectiveness 


Natural and Nature-Based Measures 


Dispersed Water 
Management  5 0 Effectiveness 


Watershed Restoration 
and Conservation 1 0 Effectiveness, Efficiency 


Total 81 5 NA 
 
A summary of screening results is presented in Table 3.3. A more detailed description of 
management measure screening for each measure is provided in Appendix A Planning 
Appendix. Seventy-six (76) of the 81 measures were screened from further consideration.  
 
Structural measures retained for incorporation into plan formulation included two dry dams—
one on Stony Creek and one on the Tar River. These two dry dams were retained after evaluation 
of their effectiveness and completeness as well as site-specific characteristics such as the 
proposed size, cost, feasibility, and real estate considerations.  Nonstructural measures retained 
include structure elevation, floodproofing, and acquisition and relocation. Non-structural 
measures were retained for all study reaches after high-level screening analysis due to their 
perceived effectiveness, high-level assessment of potential cost effectiveness, acceptability, and 
minimal environmental impacts.  A description of each of these measures is provided in the 
subsequent sections. 
 


3.4.1. Management Measures Retained 


Structural measures retained for incorporation into plan formulation included two dry dams—
one on Stony Creek and one on the Tar River.   Nonstructural measures retained include 
structure elevation, floodproofing, and acquisition and relocation (Table 3.3). A description of 
each of these measures is provided in the subsequent sections. 


3.4.1.1. Dry Dams  
Dry dams are in-stream detention basins that are designed to hold back excess water during 
periods of intense rainfall and subsequent high stream flow, releasing stored water at a controlled 
rate and reducing downstream peak flows. Dry dams allow the channel to flow freely during 
normal flow conditions. Dry dams were pursued within the Tar River basin over retention via 
reservoirs, which hold a permeant pool, due to the permanent loss of in-stream habitat and 
connectivity, as well as impacts to downstream aquatic resources associated with reservoirs—
some of which can be minimized or avoided through the use of dry dams. 


Two potential dry dams were retained for further analysis, including one on Stony Creek and one 
on the Upper Tar River (Figure 3.2). These dry dams would reduce peak flows along the entire 
length of the Tar River and Stony Creek, including within major population centers (i.e., 
Nashville, Rocky Mount, Tarboro/Princeville, and Greenville). Construction of one or both dry 
dams within the Tar River watershed could efficiently and effectively reduce riverine flooding 
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throughout the study area where the dry dams would be located, reducing both economic 
damages and life safety risk (Appendix E & F).  Despite fewer environmental impacts as 
compared to reservoirs, dry dams would still have permanent impacts to critical aquatic habitats 
and associated threatened and endangered species along the Tar River and, thus, would require 
extensive environmental coordination and mitigation. Additional information regarding the dry 
dams can be found in Appendix E, Civil & Structural Engineering. 


 
Figure 3.2  Location of potential dry dams on the Tar River and Stony Creek. Colored areas 
show maximum inundation extents associated with each storage area. 
 


3.4.1.2. Structure Elevation 
Structure elevation consists of elevating a structure’s habitable area above a specified flood 
elevation.  The target elevation used for this study was the 1% AEP elevation plus two feet. 
Structures can be elevated on piers or on an extended foundation—the latter also requires 
installation of flood vents.  If a basement exists, it should be abandoned and filled (Figure 3.3). 
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Figure 3.3   Diagrammatic building elevation (top) and example of an elevated house with flood 
vents (bottom). 
 
Structure elevation could effectively reduce economic damages and life risk for structures 
impacted by flooding throughout the study area. Structure elevation would be voluntary. 


3.4.1.3. Dry Floodproofing 
Dry floodproofing consists of waterproofing the entire structure or portions of the structure. 
Structures can generally be dry flood-proofed up to between 3 to 4 feet on the exterior walls.  For 
this study, the PDT assumed that dry floodproofing would be to the 1% AEP flood elevation plus 
two feet or a maximum of four feet. Exterior walls would be floodproofed using waterproof 
membranes and protective veneer wall. A sump pump and drain system may be required as part 
of the project to remove seepage or interior drainage.  Closure panels are required for all 
openings (Figure 3.4). 
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Figure 3.4  Dry floodproofing diagrammatic drawing (top) and example (bottom). 
 
Dry floodproofing could effectively reduce economic damages for structures impacted by 
flooding throughout the study area. Dry floodproofing is only applicable to non-residential 
structures. Dry floodproofing would be voluntary. 


3.4.1.4. Wet Floodproofing 
Wet floodproofing allows flood water to enter all or part of a structure. Construction materials 
and finishes are to be water/flood resistant, and all utilities elevated to the 1% AEP flood 
elevation plus two feet (Figure 3.5, Figure 3.6). Flood vents are installed in the walls to allow 
floodwaters into the building and equalize the hydrostatic forces. Since wet floodproofing allows 
floodwaters into a building, it is not recommended for finished floors of residential buildings. 
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Figure 3.5. Diagram depicting specific actions associated with wet floodproofing measures. 
Diagram not to scale. 
 


  
Figure 3.6. Example of exterior (left) and interior (right) wet flood-proofing of a fire station. 
 


3.4.1.5. Acquisition and Relocation 
Acquisition and relocation, also called buyouts, includes acquisition and demolition of flood 
prone structures (Figure 3.7). Residents would be relocated outside of the floodplain to 
comparable properties that are deemed to be decent, safe, and sanitary. The floodplain would be 
re-planted with native vegetation. The local sponsor would retain ownership of the acquired 
property and must ensure no future development or fill would occur. Acquisition and relocation 
could effectively reduce economic damages and life risk for structures impacted by flooding 
across the study area. Participation would be mandatory. 
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Figure 3.7  Diagrammatic illustration of acquisition and relocation of structures. 
 


 Array of Alternatives 


3.5.1. Initial Array of Alternatives 


3.5.1.1. Alternative Formulation 
Alternatives were formulated by combining the remaining measures into logical combinations 
that achieved the planning objectives.  The initial array of alternatives consisted of three distinct 
alternatives.  A summary of the initial array of alternatives is provided below.   
 
Alternative 1. No Action: USACE planning policy (Engineering Regulation 1105-2-103) and 
NEPA require consideration of a ‘No Action’ Alternative. The No Action Alternative assumes 
no measures would be implemented by the federal government to achieve the planning 
objectives. The FWOP condition as described under Section 2 is the consequence of taking no 
action. 
 
Alternative 2. Dry Dams & Nonstructural: Alternative 2 consisted of two dry dams located along 
Stony Creek and the upper Tar River (Figure 3.2).  The dry dams would work together to detain 
floodwaters and decrease flood risk to downstream rural and urban areas, including Rocky 
Mount, Tarboro, and Greenville. Physical (i.e., elevation, floodproofing, acquisition/relocation) 
and non-physical (i.e., flood warning) nonstructural measures would be incorporated to reduce 
residual risk to the greatest extent possible.  
 
Alternative 3. Nonstructural: Alternative 3 consists of physical nonstructural measures, including 
elevation and acquisition/relocation of residential structures and dry floodproofing or acquisition 
and relocation of commercial structures throughout the study area. Through existing data and 
surveys, total of 716 structures were identified within the 1% AEP (i.e., 100-year) floodplain. 
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3.5.1.2. Alternative Evaluation 
The initial array of alternatives was evaluated using the criteria shown below in Table 3.4 to 
determine whether they should be screened, reformulated, or passed to the final array of 
alternatives. 


Table 3.4. Criteria used to evaluate the initial and final array of alternatives.  Description and 
associated metrics used to assess each criterion are provided. 
Criteria  Description Metric(s) 
Efficiency Cost effectiveness.  Comparison of 


economic benefits and costs 
Quantitative – BCR and net 
economic benefits as assessed by the 
Hydrologic Engineering Center’s 
Flood Damage Reduction Analysis 
(HEC-FDA) software. 


Effectiveness – 
Damages 
Reduced 


Damages to buildings, related 
contents, and vehicles 


Quantitative – Expected benefits 
based on output from HEC-FDA. 


Effectiveness – 
Industry and 
Commercial 


Degree to which flood risk is 
reduced in commercialized reaches
  


Qualitative – expected benefits in 
targeted reaches 


Effectiveness – 
Life Safety 


Changes in life safety risk expected 
with alternative implementation.  


Qualitative/Semi-Quantitative – Life 
loss was qualitatively assessed for 
the initial array of alternatives based 
on expected changes in flood 
characteristics (i.e., depth and 
velocity). Life loss was semi-
quantitatively assessed for the final 
array of alternatives for the future 
without and future with project 
conditions based on HEC-LifeSim 
methodologies. A detailed 
description of the life safety analysis 
can be found in Appendix B, 
Economics Analysis. 


Completeness Extent to which each plan provides 
and accounts for all necessary 
investments or other actions to 
ensure the realization of the planned 
effects 


Qualitative – Narrative description of 
completeness. 
 


Acceptability Workability and viability with 
respect to acceptance by the 
nonfederal sponsor, local entities, 
the public, and compatibility with 
existing laws, regulations and 
policies. 


Qualitative – Narrative description of 
acceptability. 
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Environmental 
Justice – 
Resilience 


Extent to which each alternative 
improves the ability of communities 
to withstand and recover quickly 
after future flood events. 


Semi-Quantitative – Assessment of 
expected annual damages and EJ 
metrics related to social vulnerability 
and future climate risk. Based on EJ 
metrics as described by EJScreen and 
CEJST. 


Environmental 
Justice – 
Community 
Cohesion 


The extent to which each alternative 
maintains social relationships 
within a community by promoting 
and preserving diversity and equal 
opportunity. 


Semi-Quantitative – Assessment of 
the extent to which each alternative 
promotes equity in terms of benefits 
to socially vulnerable and diverse 
populations. Based on EJ metrics as 
described by EJScreen and CEJST.  


Environmental 
Effects  


Effects on aquatic (stream, wetland) 
and terrestrial (riparian, upland, 
critical) habitats, water quality, and 
threatened/endangered species. 


Qualitative – positive effect, neutral 
(no) effect, negative effect based on 
footprint and effect of each 
alternative  


 
A summary of the evaluation of the initial array is presented below in Table 3.5. A detailed 
narrative of the evaluation of each alternative within the initial array is also provided.   
 
Table 3.5. Evaluation results for the initial array of alternatives.  Green indicates a positive 
determination for each criterion; amber indicates a neutral determination or a metric that would 
require further quantitative evaluation; and red indicates a negative determination. 
 Alt. 1. No 


Action 
Alt. 2. Dry 
Dams & 


Nonstructural  


Alt 3. 
Nonstructural 


Efficiency No effect Negative effect Positive effect 
Effectiveness (Damage) No effect Positive effect Positive effect 
Effectiveness (Commercial/Industry) No effect Positive effect Positive effect 
Effectiveness (Life Safety) No effect Positive effect Positive effect 
Acceptability No effect Positive effect Positive effect 
Completeness Positive effect Positive effect Positive effect 
Regional Economic Impact No effect Positive effect Positive effect 
Environmental Justice (Resilience) No effect Positive effect Positive effect 
Environmental Justice (Community 
Cohesion) 


No effect Positive effect Positive effect 


Environmental Effects No effect Negative effect No significant 
effect 


 
Alternative 1. No Action: The no action plan would not reduce ongoing flood risk within the 
study area, including economic damages associated with inundation of structures and impacts to 
industry and commerce, as well as risks to life safety. No action would result in no change in 
community resilience, and repetitive inundation within socially vulnerable communities would 
result in continued exodus as individuals are able, resulting in a loss of community cohesion. 
There would be no change in RED as a result of the no action plan. Environmental resources 
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would continue to be degraded due to flooding, including impacts to water quality. The no action 
plan was retained for further consideration.  
 
Alternative 2. Dry Dams & Nonstructural: Dry dams would be effective at reducing downstream 
flood risk, including economic damages associated with inundation of structures and impacts to 
industry and commerce, including in agricultural areas and many areas identified as socially 
vulnerable. Reduction in inundation of socially vulnerable communities would increase 
resilience and improve community cohesion as underserved and overburdened individuals would 
be less affected and able to stay in place. However, preliminary costs and benefits analysis 
indicated the alternative would not result in positive net benefits. Essentially eliminating 
damages at all events to structures in the existing conditions would still result in a Benefit Cost 
Ratio (BCR) of around 0.3 with the total cost being $642M (average annual costs of around 
$24M) and potential benefits of around $7.8M. Dry dams would reduce life safety risk by 
reducing inundation depths and extents; however, construction of dry dams would introduce new 
incremental risks, including risk of dam failure. Dry dams would have significant, permanent 
impacts to environmental resources, including federally-listed critical habitat for threatened & 
endangered species, would disturb ecologically-important riparian areas and wetlands along 
streams, and would disrupt the natural hydrology and sediment transport processes of the 
watershed—impacts that could affect the acceptability of this alternative by partnering state and 
federal resource agencies. Due to the lack of efficiency and significant environmental impacts, 
dry dams were screened from further consideration.  
 
Alternative 3. Nonstructural: Nonstructural measures would be effective at reducing downstream 
flood risk by reducing the consequences of flooding, including reducing economic damages and 
life safety risk associated with inundation of structures. The nonstructural measures that were 
evaluated included elevation and flood venting (residential structures), wet floodproofing 
(commercial structures) and dry floodproofing (commercial structures).  Several reaches, 
including several socially vulnerable areas, were identified where application of nonstructural 
measures could potentially be economically justified with positive BCR’s. Preliminary cost and 
benefits analysis indicated a positive BCR when calculated for 21 structures in the 10% AEP 
(10-year) floodplain.  In the 4% AEP (25-year) floodplain, 184 structures were identified for 
nonstructural measures in 17 reaches.  This scenario had a calculated BCR of 0.9.  The 2% AEP 
(50-year) floodplain and had a calculated BCR of 0.71 for 296 structures identified for potential 
nonstructural measures. The 1% AEP (100-year) floodplain included 582 structures and a 
calculated BCR of 0.48.    
 
Reduction in inundation of socially vulnerable communities would increase resilience and 
improve community cohesion as underserved and overburdened individuals would be less 
affected and able to stay in place. Nonstructural measures could be implemented in commercial 
areas, resulting in reductions in risk to commerce. Participation in elevation and floodproofing 
would not be mandatory and, thus, participation rates could affect the overall efficiency and 
benefits of the plan. Alternative 3 was moved forward for further analysis and optimization.  
 


3.5.2. Final Array Formulation 


The No Action Alternative and Alternative 3 were the two alternatives that were retained for 
further consideration.  
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3.5.2.1. Visual Structural Survey and Aggregation  
Prior to further analysis of Alternative 3 (Nonstructural), the 716 structures originally included in 
Alternative 3 were reassessed with existing data and through visual surveys to remove structures 
with first floor elevations above the target elevation (i.e., 1% AEP elevation plus two feet) and 
those with existing nonstructural features. Structures were then aggregated based on river reach 
and hydraulic floodplain [i.e., 10%, 4%, 2%, and 1% AEP].  River reaches were further 
separated based on census tract to enable comparison of socioeconomic data and incorporation of 
socioeconomic and environmental justice considerations. See Appendix B (Economic Analysis) 
for detailed description of nonstructural aggregation methodology.  
HEC-FDA was used to identify reaches and hydraulic floodplain combinations where physical 
nonstructural measures would have positive net benefits. The study team additionally examined 
environmental justice indicators to identify river reaches where application of nonstructural 
measures could benefit socially vulnerable communities. A total of 13 reaches and 155 structures 
were identified as either likely having positive net economic benefits or as being among the most 
socially vulnerable communities within the basin (i.e., EJScreen demographic index above 70%).  


 
Figure 3.8.  Approximate locations of 155 structures evaluated in formulation of the final array. 
 


3.5.2.2. Nonstructural Measure Application  
Initial analyses focused on elevation and floodproofing based on a preliminary review and 
previous studies, including the Neuse River Flood Risk Management Feasibility Study, which 
identified elevation and floodproofing as being more efficient than acquisition and relocation.  
Real estate conducted a rough order of magnitude appraisal of the 155 properties, enabling a 
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more detailed comparison of elevation and floodproofing with acquisition and relocation. The 
study team chose to aggregate based on river reach and, therefore, the nature of flooding was 
similar for all structures within each reach. As a result, the team determined that it would be 
most appropriate for the same type of measure (i.e., elevation and floodproofing or acquisition 
and relocation) to be applied within each study reach, also ensuring community cohesion.  When 
floodproofing and elevation was compared with the cost of acquisition and relocation across all 
structures, acquisition and relocation was approximately two times (approximately $200M) that 
of elevation and floodproofing (approximately $100M). Additionally, dry floodproofing and 
structure elevation was more efficient (higher net economic benefits) than acquisition and 
relocation across all reaches with positive net benefits [see Appendix B (Economic Analysis) for 
a detailed description of results and analysis)]. Therefore, the final array consisted entirely of dry 
floodproofing and structure elevation. 
 
In accordance with USACE Policy Directive, Comprehensive Documentation of Benefits in 
Decision Document, dated January 5, 2021, the remaining alternative was further refined.  This 
refinement identified the plan that maximizes net NED benefits and a Comprehensive Benefits 
(CB) plan that maximizes total benefits across all benefits categories (i.e., NED, RED OSE, and 
EQ). A summary of the final array of alternatives is provided below.  
 
Alternative 1. No Action: USACE planning policy (Engineering Regulation 1105-2-100) and 
NEPA require consideration of a ‘No Action’ Alternative. The No Action Alternative is the basis 
for the ‘FWOP Condition’ and assumes no measures would be implemented by the federal 
government to achieve the planning objectives. 


 
Alternative 3A. Maximum Net Economic Benefits / NED Plan: Alternative 3A includes 
elevation or floodproofing of 37 structures across 7 reaches (Table 3.6; Figure 3.9). Alternative 
3A includes elevation of 2 residential structures, elevation and flood venting of 1 residential 
structure, and dry floodproofing of 34 commercial structures (Table 3.6). Floodplain aggregation 
varied across the 7 reaches, ranging from the 10% to the 1% AEP floodplains (Table 3.6). 
Regardless of floodplain aggregation, structures would be elevated to the 1% AEP flood 
elevation plus 2 feet. Structures would be dry floodproofed to the 1% AEP floodplain plus 2 feet, 
or a maximum height of 4 feet.  
 
Table 3.6.   Reach, aggregation floodplain, and number of structures for each reach in 
Alternative 3A, Maximum Net Economic Benefits / NED Plan. 


Reach Aggregation 
Floodplain 


Elevate Elevate Flood 
Vent 


Dry 
Floodproof 


Total 


STC1B 0.01 AEP Floodplain 1 0 14 15 
TP10A 0.10 AEP Floodplain 0 0 2 2 
TP10C 0.10 AEP Floodplain 0 1 1 2 
TP10D 0.01 AEP Floodplain 0 0 1 1 
TP3F 0.04 AEP Floodplain 1 0 15 16 
TP8 0.02 AEP Floodplain 0 0 0 0 
TP9A 0.02 AEP Floodplain 0 0 1 1 


NED Plan 2 1 34 37 
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Figure 3.9.  Reaches in Alternative 3A, the Maximum Net Benefits / NED plan. 
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Alternative 3B. Comprehensive Benefits Plan: Alternative 3B includes all 155 structures 
identified as being at-risk within the 1% AEP floodplain across 13 reaches. Alternative 3B 
includes elevation of 35 residential structures; elevation and flood venting of 18 residential 
structures; flood venting of 8 residential structures; and dry floodproofing of 94 commercial 
structures (Figure 3.10; Table 3.7). All structures would be elevated to the 1% AEP flood 
elevation plus 2 feet. Structures would be dry floodproofed to the 1% AEP floodplain plus 2 feet, 
or a maximum height of 4 feet. 
 
Table 3.7.  Reach, aggregation floodplain, and number of structures for each reach in Alternative 
3B, Comprehensive Benefits Plan. 


Reach Aggregation 
Floodplain 


Elevate Elevate Flood 
Vent 


Flood 
Vent 


Dry 
Floodproof 


Total 


STC1B 0.01 AEP Floodplain 1 0 0 14 15 
STC1C 0.01 AEP Floodplain 1 7 4 7 19 
STC1F 0.01 AEP Floodplain 0 0 0 1 1 
TP10A 0.01 AEP Floodplain 0 1 1 2 4 
TP10B 0.01 AEP Floodplain 1 0 0 1 2 
TP10C 0.01 AEP Floodplain 0 3 1 1 5 
TP10D 0.01 AEP Floodplain 0 0 0 1 1 
TP3C 0.01 AEP Floodplain 22 0 0 0 22 
TP3F 0.01 AEP Floodplain 10 5 0 52 67 
TP8 0.01 AEP Floodplain 0 1 0 9 10 
TP9A 0.01 AEP Floodplain 0 0 2 2 4 
TP9C 0.01 AEP Floodplain 0 0 0 1 1 
TP9D 0.01 AEP Floodplain 0 1 0 3 4 


Comp Benefits 35 18 8 94 155 
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Figure 3.10.  Reaches included in Alternative 3B, Comprehensive Benefits Plan.  
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 Plan Evaluation 


3.6.1. Federal Planning and Environmental Objectives 


Alternative 3A has positive net annual benefits and, thus, would meet the Federal Planning 
Objective of contributing to the net value of the national output of goods and services and would 
provide direct net economic benefits that accrue in the study area and the rest of the nation 
following project implementation (Table 3.8.  Costs and benefits for Alternatives 3A and 3B.  
Costs were calculated using FY24 price levels.).  Although Alternative 3B has negative net 
annual economic benefits, it would provide greater benefit to socially vulnerable communities, 
having a greater benefit to community cohesion, social equity, vulnerability, and resiliency. 
Alternative 1, No Action, was considered throughout the plan evaluation process as well, but as 
it would not contribute to the Federal Planning and Environmental Objectives as discussed, it is 
not included in the below discussion.    
 
Table 3.8.  Costs and benefits for Alternatives 3A and 3B.  Costs were calculated using FY24 
price levels.   
 Costs ($000s) 


Construction Item Alt. 3A. Maximum Net 
Economic Benefits 


Alt. 3B. Comprehensive 
Benefits 


Investment Cost   
 Total Project First Cost $37,193 $98,701 
 Interest During Construction $115 $305 
 Total Investment Cost $37,308 $99,006 
Annual Cost   
 Annualized First Cost $1,382 $3,667 
 Estimated OMRR&R $0 $0 
 Total Average Annual Cost $1,382 $3,667 
Average Annual Benefits $2,043 $2,944 
Net Annual Benefits $661 ($723) 
Benefit-Cost Ratio 1.48 0.80 
Interest during construction for both alternatives was calculated at 2.75% over a 3-month 
construction period per structure. Costs were annualized over a 50-year period of analysis.  
BCR assumes a 100% participation rate.   
 
Definitions:   


• Total project first costs:  Costs associated with construction, project management, 
engineering & design, construction management, real estate, and contingency. 


• Interest during construction:  Opportunity cost of capital incurred during the 
construction period. 


• Total investment cost:  Cost of interest during construction plus total project first costs.  
• Annualized first costs:  Total investment costs annualized over 50 years using the fiscal 


year 2024 interest rate of 2.75% 
• OMRR&R: Operations, maintenance, repair, replacement, and rehabilitation costs 
• Average annual benefits:  Without-project expected annual damages minus with-


project expected annual damages. 


3.6. 
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• Net annual benefits:  Annualized benefits minus annualized costs 


 
Both Alternatives 3A and 3B would meet the Federal Environmental Objective.  The 
nonstructural plans would not adversely affect environmental resources and would not require 
mitigation as required by Section 906(d) of WRDA 1986.  
 


3.6.2. Contribution to Objectives and Avoidance of Constraints 


3.6.2.1. Contribution to Objectives:  
Objective 1. Reduce life safety risk associated with inundation of structures (residential, non-
residential, critical facilities) resulting from flash flooding along the tributaries and prolonged 
flooding along the Tar River and associated tributary backwaters throughout the study area: Both 
Alternatives 3A and 3B would reduce life safety risk associated with inundation of structures by 
elevating residential structures and floodproofing of commercial structures such that their risk of 
inundation is reduced. Reductions in inundation are associated with reduced life safety risk, 
particularly within more vulnerable communities. Of the two alternatives, Alternative 3B would 
reduce life safety risk to a greater extent due to the greater number of structures that would be 
included in the proposed plan. Alternatives 3A and 3B would reduce life safety risk associated 
with direct inundation, neither would reduce risks associated with inundation of roadways and 
associated loss of access and egress. The No Action alternative would not contribute to meeting 
the objective. 


Objective 2. Reduce damage to structures (residential, non-residential, critical facilities) and 
public infrastructure resulting from flash flooding along the tributaries and prolonged flooding 
along the Tar River and associated tributary backwaters throughout the study area: Both 
Alternatives 3A and 3B would reduce flood damages by elevating residential structures and 
floodproofing of commercial structures such that their risk of inundation is reduced. Both 
alternatives would reduce damages within socially vulnerable and historically underserved 
populations, increasing their resiliency and capacity to recover following future flood events. Of 
the two action alternatives, the Alternative 3B would reduce damages to a greater number of 
structures, including to socially vulnerable communities, as this plan includes more structures. 
The No Action alternative would not contribute to meeting the objective. 


Objective 3. Reduce economic damage to industries (e.g., agriculture) and commerce resulting 
from flash flooding along the tributaries and prolonged flooding along the Tar River and 
associated tributary backwaters throughout the study area: Both Alternatives 3A and 3B would 
reduce economic damage to industries and commerce resulting from flooding.  Both alternatives 
would decrease economic damages by floodproofing commercial and industrial structures. 
Floodproofing of commercial and industrial facilities would increase their ability to reopen 
following flood events, improving service to the community and decreasing overall economic 
impact to commerce and industry. Of the two action alternatives, Alternative 3B would have a 
greater benefit to commerce and industry due to the greater number of commercial and industrial 
structures included in this plan as compared to Alternative 3A. The No Action alternative would 
not contribute to the meeting the objective. 
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3.6.2.2. Avoidance of Constraints  
Alternatives 3A and 3B each avoid the only study-specific constraint by not affecting the 
ongoing flood risk management effort in the Town of Princeville, NC. Both action alternatives 
also would have no significant impacts to environmental or cultural resources.  


3.6.3. Principles, Requirements, and Guidelines Criteria 


Alternatives were also evaluated based on the four evaluation criteria outlined in the PR&G 
(USACE, 2013) and defined and described below: 


Completeness: The extent to which the alternative provides and accounts for all necessary 
investments or other actions to ensure the realization of the planned effects. Both Alternatives 
3A and 3B represent complete alternatives in that they account for all necessary investments and 
actions required to ensure realization of the planned effects. However, floodproofing and 
structure elevation are voluntary and participation rate could affect overall benefit accrued by 
each action alternative. No Action would be considered a complete alternative. 


Effectiveness: The extent to which each alternative contributes to achieving the planning 
objectives. Both Alternatives 3A and 3B are effective at addressing the identified problems and 
realizing the below identified opportunities.  


Problem 1: Economic Damages. Both Alternatives 3A and 3B reduce economic damages, 
providing $2,043,000 and $2,944,000 in average annual benefits, respectively. These benefits 
are associated with both residential and commercial/industrial facilities and, thus, each 
alternative would benefit both private residences and industry and commerce (i.e., Problem 
1.1 and 1.2, respectively; see Section 1.6.1). Neither action alternative would reduce 
economic damages associated with inundation of roadways and associated traffic detours and 
delays (Problem 1.4). The No Action alternative would not address the problem of reduction 
in economic damages.  


Problem 2. Life Safety. Both Alternatives 3A and 3B would reduce life safety risk associated 
with direct inundation of occupied residential and commercial and industrial structures, 
particularly within socially vulnerable communities and communities identified as 
overburdened due to environmental justice considerations [see Appendix B (Economic 
Analysis) for a detailed description of social vulnerability] (Problems 2.3 and 2.4). Neither 
action alternative would reduce life safety risk associated with inundation of roadways (i.e., 
access and egress or community isolation; Problem 2.1) or direct inundation of vehicles on 
roadways (Problem 2.2). The No Action alternative would not address the problem of 
reduction of life safety. 


Opportunities Realized.  


Improved quality of life for individuals living within the floodplain. Both 3A and 3B would 
achieve opportunities associated with improving quality of life by decreased economic 
damages and improved life safety. Reducing the impact of flooding within the study area will 
decrease the associated damages and required recovery spending. Reduced recovery 
spending could increase revenue within other sectors of the local and regional economies. 
The No Action alternative would not achieve any of the opportunities associated with 
improving quality of life for individuals living within the floodplain.    
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Increased awareness of and preparedness for flood risk. Both 3A and 3B would achieve 
opportunities associated with increasing community awareness and preparedness for flood 
risk. Community outreach and engagement throughout the study and resulting project could 
improve community awareness of and preparedness for flood risk, empowering individuals 
and communities to take actions that reduce their flood risks. The No Action alternative 
would not achieve any of the opportunities associated with increasing awareness of and 
preparedness for flood risk.  


Increased resilience of communities throughout the study area. Both 3A and 3B would result   
in increased resilience—the capacity to recover quickly and completely following hardship—
throughout the study area. The No Action alternative would not realize this opportunity.    


Reduced life and safety risk Both Alternatives 3A and 3B would improve life safety for 
residents currently located within the floodplain and floodway by reducing inundation in 
structures.  The No Action alternative will not realize this opportunity. 


Opportunities Unrealized 


Improved aquatic, riparian, and floodplain habitat quality within the study area.  The 
alternatives evaluated would not result in improved aquatic, riparian, or floodplain habitat.   


Reduced water pollution inputs to the Pamlico River and Sound ecosystems. The alternatives 
evaluated would not result in reduced inundation or reduced pollution inputs.   


Enhanced recreational opportunities throughout the study area. The alternatives evaluated 
would not improve recreational opportunities for residents of the study area and surrounding 
areas. 


Efficiency: The extent to which each alternative is a cost-effective means of alleviating the 
specified problems and achieving the objectives, consistent with protecting the Nation’s 
environment. The net annual economic benefits and BCRs for Alternatives 3A and 3B are 
$661,000 and -$723,000 and 1.48 and 0.80, respectively. Both Alternatives 3A and 3B would 
have no significant impact on the Nation’s environment. The environmental effects of each 
alternative are presented in detail in Section 4 of this report. The No Action alternative would not 
be efficient, while no federal dollars would be spent, the problem would not be solved.  


Acceptability: The workability and viability of the measure with respect to acceptance by state 
and local entities and the public and compatibility with existing laws, regulations, and public 
policies. Both Alternatives 3A and 3B would be acceptable to the state and are compatible with 
existing laws, regulations, and policies. Structure elevation and floodproofing measures 
comprising each plan are voluntary and, therefore, it is unlikely that there would be significant 
public dislike for either plan. The No Action alternative would be considered acceptable.  


In addition to the four criteria outlined in the PR&G (USACE, 2013), the study team identified 
three additional evaluation criteria, including Environmental Justice (Resilience), Environmental 
Justice (Community Cohesion), and Environmental Effects (see Table 3.9). An evaluation of 
each alternative with respect to these criteria is provided below: 
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Environmental Justice (Resilience): Extent to which each alternatives improves the ability of 
communities to withstand and recover quickly after future flood events. Both Alternatives 3A 
and 3B would increase the resilience of socially vulnerable, underserved, and underrepresented 
communities within the study area. Both Alternatives 3A and 3B include structure elevation and 
floodproofing measures in communities identified as socially vulnerable as defined by the 
EJScreen and CEJST tools. Specifically, both action alternatives reduce risk in communities with 
high minority populations and low incomes, which also have high projected community and 
economic losses due to climate change. These represent the communities with the least capacity 
to recover following future flood events. Although both alternatives would increase resilience in 
socially-vulnerable communities, Alternative 3B would have the greatest benefit by reducing risk 
to an additional 118 structures located within vulnerable communities. The No Action plan 
would have no significant effect on resiliency of communities throughout the study area.  


Environmental Justice (Community Cohesion): The extent to which each alternative maintains 
social relationships within a community by promoting and preserving diversity and equal 
opportunity. Both Alternatives 3A and 3B would improve community cohesion in the face of 
continued flood risk by helping to ensure that communities remain intact by providing equal 
assistance to all individuals, including those individuals that represent socially vulnerable and 
historically underserved populations, promoting and preserving diversity and equal opportunity. 
Both Alternatives 3A and 3B incorporate structure elevation and floodproofing measures in areas 
identified as socially vulnerable as defined by the EJScreen and CEJST tools. Although both 
action alternatives would benefit community cohesion, Alternative 3B would have the greatest 
benefit on community cohesion by increasing the resiliency and decreasing the vulnerability of 
an additional 118 structures within at-risk communities throughout the study area. The No 
Action alternative would have no significant effect on community cohesion. 


Environmental Effects. Effects on aquatic (stream, wetland) and terrestrial (riparian, upland, 
critical) habitats, water quality, and threatened/endangered species. Environmental effects of 
each alternative are presented in detail in Section 4 of this report. Neither Alternative 3A nor 3B 
have significant impacts to aquatic or terrestrial habitats, water quality, or threatened and 
endangered species. Any environmental impacts would be minor and temporary. The No Action 
alternative would not have significant effects on this criterion.  


A summary of the evaluation of the final array of alternatives is presented below in Table 3.9. 


Table 3.9.  Summary of the evaluation of the final array of alternatives. 
Evaluation Criteria Alt. 1. No 


action  
Alt. 3A. Max Net 


Economic 
Benefits/NED 


Alt 3B. 
Comprehensive 


Benefits 
Completeness No significant 


effect 
Positive effect Positive effect 


Effectiveness (Damage) No significant 
effect 


Positive effect Positive effect 


Effectiveness (Commercial/Industry) No significant 
effect 


Positive effect Positive effect 


Effectiveness (Life Safety) No significant 
effect 


Positive effect Positive effect 
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Efficiency No significant 
effect 


Positive effect 
$661,000 in net 


benefits 
1.48 BCR 


Negative effect 
-$723,000 in net 


benefits  
0.8 BCR 


Acceptability No significant 
effect 


Positive effect Positive effect 


Environmental Justice (Resilience) No significant 
effect 


Positive effect on 
37 structures 


Positive effect 
on 155 


structures 
Environmental Justice (Community 
Cohesion) 


No significant 
effect 


Positive effect on 
37 structures 


Positive effect 
on 155 


structures 
Environmental Effects No significant 


effect 
No significant 


effect 
No significant 


effect 
 


3.6.4. System of Accounts  


This section summarizes and compares alternatives with respect to the four accounts.  
Alternatives were assessed and compared using the four accounts established in the PR&G 
(USACE, 2013), which are described below in Table 3.10. 


Table 3.10.  Definition and analyses and associated metrics used to quantify benefits across the 
four accounts described in the PR&G (USACE, 2013). 
Account Definition Analysis/Metrics 
National 
Economic 
Development 
(NED) 


The NED account represents 
the change in the economic 
value of the national output of 
goods and services that result 
from each alternative. 


The NED account was assessed using 
the Hydrologic Engineering Center’s 
Flood Damage Reduction Analysis 
(HEC-FDA) software. Metrics include 
net annual economic benefits and 
BCR. 


Regional 
Economic 
Development 
(RED) 


The RED account characterizes 
changes in the distribution of 
regional economic activity that 
result from each alternative. 


The USACE Regional Economic 
System (RECONS) was used to 
estimate regional economic impacts 
and contributions associated with the 
various alternatives. Metrics include 
increases in employment and labor 
income. 


Other Social 
Effects (OSE) 


The OSE account characterizes 
effects that are relevant to the 
planning process but not 
reflected in the other three 
accounts. 


Qualitative/semi-quantitative 
assessment of effects on life safety 
risk. Semi-quantitative assessment of 
benefits to resiliency and community 
cohesion within reaches identified as 
socially vulnerable using the EJScreen 
and CEJST Tools.  


Environmental 
Quality (EQ) 


The EQ account characterizes 
non-monetary effects (positive 


Qualitative analysis that considers 
benefits to aquatic and riparian 
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or negative) on significant 
natural and cultural resources 
that result from each alternative. 


habitats and downstream water 
quality. 


 


A summary of how each alternative contributes to the four accounts is provided in the following 
sections and is summarized in Table 3.11. 


NED. Alternative 3A would contribute to the national economy, having positive net economic 
benefits and a positive BCR. Specifically, the net annual economic benefits and BCR for 
Alternative 3A are $661,000 and 1.48, respectively. Although Alternative 3B has negative net 
economic benefits (i.e., $-723,000), it does have the greatest benefits across all 4 accounts, as 
discussed in the subsequent sections. The No Action alternative would have significant negative 
effects on the national economy as continued and repetitive flooding would continue to require 
recovery expenditures at the local, state, and federal levels. 


RED. Both Alternatives 3A and 3B would contribute to the regional economy through increases 
in both regional employment and labor income. Alternative 3A would create 661.5 full time 
equivalent jobs and a total of $42,611,000 in labor income. Alternative 3B would create 1,755.5 
full time equivalent jobs and $118,385,000 in labor income. The No Action alternative would 
have significant negative effects on the regional economy as continued and repetitive flooding 
would continue to require recovery expenditures that would otherwise contribute to the local and 
regional economies. 


EQ. Environmental effects of each alternative are presented in detail in Section 4 of this report. 
In general, neither Alternative 3A nor 3B have significant impacts to aquatic or terrestrial 
habitats, water quality, or threatened and endangered species. Any impacts would be minor and 
temporary. The No Action alternative would have no significant effect on environmental 
resources. 


OSE. 


Life Safety: Both Alternatives 3A and 3B would reduce life safety risk associated with direct 
inundation of occupied residential and commercial and industrial structures, particularly 
within socially vulnerable communities and communities identified as overburdened due to 
environmental justice considerations [see Appendix B Economic Analysis for a detailed 
description of life safety and social vulnerability] (Problems 2.3 and 2.4). The No Action 
alternative would have no significant effect on life safety, with risk continuing to remain the 
same or slightly worsen due to climate change. 


Environmental Justice. Both Alternatives 3A and 3B would increase the resilience of socially 
vulnerable, underserved, and underrepresented communities within the study area by 
including structure elevation and floodproofing measures in communities identified as 
socially vulnerable as defined by the EJScreen and CEJST Tools. These represent the 
communities with the least capacity to recover following future flood events. Both 
Alternatives 3A and 3B would improve community cohesion in the face of continued flood 
risk by helping to ensure that communities remain in-tact by providing equal assistance to all 
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individuals, including those individuals that represent socially vulnerable and historically 
underserved populations, promoting and preserving diversity and equal opportunity. 


Although both Alternative 3A and 3B would have positive effects on environmental justice, 
Alternative 3B includes application of nonstructural measures to an additional 118 structures 
beyond those included in Alternative 3A—structures located within disadvantaged and 
socially vulnerable communities (e.g., minority and/or elderly populations or populations 
with high poverty and/or unemployment, as defined by EJScreen and the CEJST) that are 
characterized by repetitive historic flooding and low resilience in the face of future flood 
risk. Thus, Alternative 3B provides benefit to nearly four times as many structures, having a 
much greater positive effect on resilience and community cohesion within the most socially 
vulnerable and disadvantaged communities across the study area. The No Action alternative 
would have no significant effect on environmental justice, with risk continuing to remain the 
same or slightly worsen due to climate change. 


Table 3.11.  Summary table comparison of alternatives with respect to the four accounts 
established in the PR&G (USACE, 2013). 
Account  Alternative 1: No 


Action 
Alternative 3A: Max 


Net Economic 
Benefits/NED 


Alternative 3B: 
Comprehensive Benefits 


NED Negative change Positive change Negative change 
RED Negative change Positive change Positive change 
OSE  No significant effect Positive change  


(37 structures) 
Positive change  
(155 structures) 


EQ No significant effect No significant effect No significant effect 
 


3.6.5. Risk and Uncertainty  


Alternatives were also evaluated with respect to remaining risk and uncertainty. The following 
sections detailed residual risk and uncertainty associated with each alternative. 


3.6.5.1. Residual Risk 
Residual risk represents existing, future, or historical risk that remains or might remain after an 
alternative has been implemented. Both Alternatives 3A and 3B would have residual risk of 
inundation and associated life safety risk for the remainder of the 3,042 structures within the 
0.2% AEP floodplain within the study area that are not incorporated into each alternative.  
Residual risk would be less for Alternative 3B, which incorporates 22% of the 716 structures 
within the 1% AEP floodplain initially considered for inclusion within the final array of 
alternatives, as compared to Alternative 3A, which includes only 5%. Furthermore, the current 
study did not assess or seek to reduce risk to structures within smaller tributaries and headwaters 
to the Tar River and its major tributaries. Both Alternative 3A and 3B would also have residual 
economic damages (i.e., traffic delays or detours) and associated life safety risks (i.e., 
community isolation and loss of access and egress) associated with inundation of transportation 
infrastructure throughout the watershed. 


Although nonstructural measures included in both Alternative 3A and 3B would reduce 
economic damages and life safety risks associated with direct inundation, structures could be 
inaccessible during flood events, isolating residents of they choose not to evacuate. Isolation 
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could impact the ability of residents to access critical facilities (e.g., medical facilities) and 
necessary goods and services (e.g., food and clean water), as well as receive support, during 
flood events. Isolation would be longer (i.e., up to several days) for residents in the lower 
portions of the watershed, including Greenville and Tarboro, as compared to residents further up 
in the watershed, including areas along Stony Creek and the upper Tar River. Furthermore, 
structures elevated and floodproofed under both Alternatives 3A and 3B would have residual risk 
during events with flood elevations exceeding the 1% AEP flood elevation plus 2 feet. 
Communities throughout the study area have experienced floods exceeding the 1% AEP event, 
including during hurricanes Fran (1996), Floyd (1999) and Matthew (2016). The 0.2% AEP 
event was also exceeded in certain locations throughout the watershed. Structures identified for 
floodproofing that cannot achieve the 1% AEP event plus 2 feet target due would have the 
greatest residual risk during future floods exceeding the 1% AEP event. 


Both Alternatives 3A and 3B also have residual risk associated with climate change over the next 
100 years. There is considerable uncertainty with respect to future climate change and associated 
changes in streamflow. Although climate change analyses included in this report led to the 
FWOP condition assuming no change in streamflow due to climate change (see Appendix F), 
increases in the frequency and intensity of extreme rainfall events beyond those considered here 
could result in reduced performance of each alternative. The extent of the 1% AEP floodplain or 
flood height may change such that the effectiveness of measures within each alternative is 
decreased and additional structures not incorporated in each alternative have increased risk 
and/or flood elevations for the 1% AEP increase over time. Alternative 3B would have less 
residual risk in the face of climate change because all reaches were aggregated at the 1% AEP 
floodplain, as compared to Alternative 3A, which aggregated across the 1% and 10% floodplain 
extents. Similarly, the frequency with which roadways become inundated could also increase, 
increasing associated damages and life safety risk. Finally, accelerated rates of sea level rise 
beyond those included in the analyses and projections utilized in this report could also impact 
project performance in the downstream areas of the watershed, particularly those near 
Greenville. Additional increases in sea level rise beyond those characterized in this study could 
further increase water surface elevations under the full range of flood events and result in 
additional residual risk. 


3.6.5.2. Uncertainty 
Identifying and managing risk is critical to making informed planning decisions in the face of 
uncertainty. However, some level of uncertainty will remain following any decision. 
Understanding and characterizing this remaining uncertainty is also critical as it can affect the 
outcome of any decision. This section characterizes uncertainty associated with each alternative. 


Both Alternatives 3A and 3B consist entirely of management measures that participants would 
have to choose to participate in.  Participation rates could affect the overall benefits achieved by 
each alternative and the amount of residual risk following implementation. Both Alternatives 3A 
and 3B are based on visual surveys and existing data, including first floor elevations. Additional 
information and data obtained during subsequent projects phases could result in additional 
structures being incorporated or current structures being removed from each alternative. 


Participation in nonstructural measures is completely voluntary and will vary based on several 
factors. While the BCR is calculated using a 100% participation rate, it is likely that participation 
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will be less than 100%, which will impact the economic and non-economic benefits associated 
with each plan.  
 
4. ENVIRONMENTAL EFFECTS AND CONSEQUENCES 
This section describes the expected impacts to relevant environmental resources for each of the 
three alternatives in the final array of alternatives.  In many cases, the expected impacts for each 
resource for all three alternatives are the same; in these cases, impacts were described in a single 
statement that accounts for all three alternatives.  A description of each of these three final array 
alternatives from Section 3 is briefly reiterated below: 


Alternative 1. No Action. USACE planning policy (Engineering Regulation 1105-2-100) and 
NEPA require consideration of a ‘No Action’ Alternative. The No Action Alternative is the 
basis for the ‘FWOP Condition’ and assumes no measures would be implemented by the 
federal government to achieve the planning objectives. 


Alternative 3A. Maximum Net Economic Benefits / NED Plan. Alternative 3A consists of 
application of physical nonstructural measures to a total of 37 structures—elevation of 2 
residential structures, elevation and flood venting of 1 residential structure, and dry 
floodproofing of 34 commercial and industrial structures—across seven study reaches. 
Structures would be elevated to the 1% AEP flood elevation plus 2 feet. Structures would be 
dry floodproofed to the 1% AEP floodplain plus 2 feet, or a maximum height of 4 feet.   


Alternative 3B. Comprehensive Benefits Plan. Alternative 3B includes application of 
physical nonstructural measures to 155 structures— elevation of 35 structures; flood venting 
of 8 structures; elevation and flood venting of 18 structures; and dry floodproofing of 94 
structures —across 13 study reaches. All residential structures would be elevated to the 1% 
AEP flood elevation plus 2 feet. Commercial and industrial structures would be dry 
floodproofed to the 1% AEP floodplain plus 2 feet, or a maximum height of 4 feet. 


 Natural Environment 


4.1.1. Wetlands 


Alternative 1. No Action. No action would result in wetlands continuing to exist in the study area 
as they are.  


Alternative 3A. Maximum Net Economic Benefits / NED Plan.  Elevating and/or floodproofing 
homes and structures does not occur within wetlands and will therefore not affect wetlands.   


Alternative 3B. Comprehensive Benefits Plan.  Elevating and/or floodproofing homes and 
structures does not occur within wetlands and will therefore not affect wetlands.   


4.1.2. Threatened & Endangered Species and Critical Habitat 


Alternative 1. No Action. If no action is taken, threatened and endangered species will remain 
threatened and endangered, and critical habitat will be unchanged. 


4.1. 
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Alternative 3A. Maximum Net Economic Benefits / NED Plan.  Elevating and/or floodproofing 
homes and structures will not occur within the preferred habitat for federally-listed species, and 
will not occur within critical habitat.  Therefore, this alternative will have no effect on threatened 
or endangered species and will not impact critical habitat. 


Alternative 3B. Comprehensive Benefits Plan.  Elevating and/or floodproofing homes and 
structures will not occur within the preferred habitat for federally-listed species, and will not 
occur within critical habitat.  Therefore, this alternative will have no effect on threatened or 
endangered species and will not impact critical habitat. 


4.1.3. Aquatic Ecology and Riparian Habitat 


Alternative 1. No Action. If no action is taken, aquatic and riparian habitat will be unaffected. 


Alternative 3A. Maximum Net Economic Benefits / NED Plan.  Elevating and/or floodproofing 
homes and structures will occur on pre-existing structures which are not located within the river 
or riparian habitat.  This alternative will therefore have no impacts on aquatic ecology or riparian 
habitat. 


Alternative 3B. Comprehensive Benefits Plan.  Elevating and/or floodproofing homes and 
structures will occur on pre-existing structures which are not located within the river or riparian 
habitat.  This alternative will therefore have no impacts on aquatic ecology or riparian habitat. 


 Physical Environment 


4.2.1. Climate 


Implementation of Alternatives 1, 3A, or 3B would have no impact on climate, and climate 
conditions under each alternative will be the same as those described in Section 2.4.1 Climate.  
Floodproofing and/or elevating up to 155 structures is not significant enough of an undertaking 
to affect the climate. 


4.2.2. Land Use and Cover 


Alternative 1. No Action. If no action is taken, it is expected that land cover and use will remain 
similar to today; however, populations and development may decrease in areas where extreme 
precipitation events are expected to increase. 


Alternative 3A. Maximum Net Economic Benefits / NED Plan.  Elevating and/or floodproofing 
37 homes and structures will have no effect on land use and cover; it would likely maintain the 
current use of these properties as they would be less likely to be impacted by flooding.  This 
alternative would generally work alongside relevant community land use planning documents 
(see Section 2.4.3 for specific plans) in that it reduces flood risk hazards and damages.  However, 
the land use/community planning document for Greenville, NC, discourages development in the 
floodplain and restricts the use of public investment (i.e., local and state funds) in floodplain 
development. 


Alternative 3B. Comprehensive Benefits Plan.  Elevating and/or floodproofing 155 homes and 
structures will have no effect on land use and cover; it would likely maintain the current use of 
these properties as they would be less likely to be impacted by flooding. This alternative would 


4.2. 
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generally work alongside relevant community land use planning documents (see Section 2.4.3. 
for specific plans) in that it reduces flood risk hazards and damages.  However, the land 
use/community planning document for Greenville, NC, discourages development in the 
floodplain and restricts the use of public investment (i.e., local and state funds) in floodplain 
development. 


4.2.3. Cultural and Historical Resources 


Alternative 1. No Action. No impact. If no action is taken, then no impacts to historical or 
cultural resources will be realized. 


Alternative 3A. Maximum Net Economic Benefits / NED Plan & Alternative 3B. 
Comprehensive Benefits Plan. Individual NRHP evaluations have not been completed for each 
of the 37 structures identified for flood proofing/elevation under Alternative 3A, or the 155 
structures identified for flood proofing/elevation under Alternative 3B; and thus it is unknown if 
the proposed alternative would have effects on historic properties. Individual evaluations would 
need to be completed to determine if any of these structures are eligible for inclusion in the 
NRHP and if the proposed action would have an effect. Based on a preliminary review of the NC 
SHPO database is likely that some of these structures may be eligible for inclusion in the NRHP.  
 
The potential impact to these properties would be minimal.  Floodproofing, elevation and flood 
venting structures as proposed in the alternatives are effective treatments to ensure that historic 
properties located in floodplains are more resilient to flood hazards.  Generally, nonstructural 
measures have the potential to architecturally alter a historic property to the extent that it may no 
longer qualify for the National Register. If the historical significance of a historic property is 
based on its ability to convey a specific architectural style, workmanship, design, and/or 
materials, modifying the property could negatively impact the historic significance and integrity 
of such property. Thus far, none of the structures selected for non-structural measures have been 
evaluated for inclusion in the National Register. Pursuant to the draft Memorandum of 
Agreement USACE will survey and evaluate all structures 45 years or older and determine if any 
are eligible for the National Register. If any of the structures is deemed eligible, then USACE 
will evaluate the effect of the measure(s) and determine if any adverse effects can be avoided, 
minimized or mitigated in consultation with the SHPO and any additional consulting parties. 
 
Furthermore, any activities associated with the implementation of the recommended plan that 
include any type of ground disturbance have the potential of impacting unknown archaeological 
resources. These mitigation measures can be applied with minimal effects on the historic 
character of a property.  However, a programmatic agreement (PA) has been drafted with the NC 
SHPO which will ensure compliance with the NHPA and reduce any potential impacts on 
cultural resources (Appendix C).  
 


4.2.4. Hazardous, Toxic, and/or Radioactive Wastes (HTRW) 


Alternative 1. No Action. No impact. 


Alternative 3A. Maximum Net Economic Benefits / NED Plan. Individual environmental site 
inspections have not been made for each of the 37 structures identified for flood 
proofing/elevation under Alternative 3A, and thus concerns associated with HTRW are not 
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specifically known for each structure.  Individual site inspections would be made as needed for 
the individual structures during the PED phase of the project to determine whether construction 
plans for that structure must be modified or if specific precautions must be taken.  Based on a 
preliminary review of federal and state agency databases which track and compile information 
on contaminated sites, it is unlikely that HTRW would be a serious concern for Alternative 3A. 


Alternative 3B. Comprehensive Benefits Plan. Individual environmental site inspections have not 
been made for each of the 155 structures identified for floodproofing/elevation under Alternative 
3B at this stage, and thus concerns associated with HTRW are not specifically known for each 
structure.  Individual site inspections will be made as needed for the individual structures during 
the PED phase of the project to determine whether construction plans for that structure must be 
modified or if specific precautions must be taken.  Based on a preliminary review of federal and 
state agency databases which track and compile information on contaminated sites, it is unlikely 
that HTRW will pose a considerable risk in implementing Alternative 3B.  One site listed by the 
US Environmental Protection Agency (USEPA) in the remediation site database, known as the 
Mid-South Metal Mercury Site (EPA ID: NCN000410864), overlaps with three of the structures 
identified under this alternative for floodproofing/elevation.  The Mid-South Metals Mercury site 
is located adjacent to the Pitt-Greenville Airport in Greenville, NC. However, the database does 
NOT consider the Mid-South Metal Mercury Site a Superfund Site, and this site is not listed on 
the National Priority List for Superfund cleanup 
(https://cumulis.epa.gov/supercpad/cursites/csitinfo.cfm?id=0410864).  The database identifies 
this site as a ‘Removal Only Site’ and indicates that additional assessment is not needed.  
Therefore, it is unlikely that the overlap of these structures and the Mid-South Metal Mercury 
Site will be problematic in the implementation of this alternative.  During the PED phase of this 
project, structures in this heavily industrialized area near the airport will be given special 
consideration to ensure that no HTRW concerns are encountered during the elevation or 
floodproofing of these buildings. Potential contaminants of concern in this industrialized area 
would include heavy metals (e.g. mercury), petroleum-related contaminants, and chlorinated 
solvents.  Additionally, for any building that will be structurally disturbed by elevation, a 
determination will be made prior to construction regarding the potential presence of lead-based 
paint or asbestos within the structure to ensure that proper precautions are taken during 
construction. 


4.2.5. Water Quality 


Alternative 1. No Action. If no action is taken, water quality will not be impacted. 


Alternative 3A. Maximum Net Economic Benefits / NED Plan. Any ground-disturbing 
construction activities related to structure elevation will implement erosion and sediment control 
BMPs to minimize impacts of excess sedimentation in streams or ongoing erosion issues. As a 
result of these BMPs, impacts to water quality resulting from structure elevation will be 
insignificant.  Dry floodproofing of non-residential structures is not expected to have significant 
effects to water quality, as ground disturbing construction activities are not necessary to 
floodproofing. 


Alternative 3B. Comprehensive Benefits Plan. No impacts to water quality are expected in 
implementing Alternative 3B.  Any construction activities associated with structure elevation 
would include the use of sediment erosional controls to ensure that sediment is not inadvertently 
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washed into any nearby waterway, thus controlling any potential impacts to water quality. Dry 
floodproofing of non-residential structures is not expected to have significant effects to water 
quality, as ground disturbing construction activities are not necessary to floodproofing. 


4.2.6. Air Quality 


Alternative 1. No Action. No impacts.  Not implementing a plan will not change the air quality 
from what it otherwise would be. 


Alternative 3A. Maximum Net Economic Benefits / NED Plan. Construction activities associated 
with structure elevation may temporarily and insignificantly affect air quality within the 
localized area of the structure.  These effects are expected to be minimal. 


Alternative 3B. Comprehensive Benefits Plan. Construction activities associated with structure 
elevation may temporarily and insignificantly affect air quality within the localized area of the 
structure.  These effects are expected to be minimal. 


4.2.7. Floodplains 


Alternative 1. No Action. If no action is implemented, as extreme precipitation events increase 
and flooding along these streams increases, structures will eventually be destroyed and/or 
abandoned, and additional development will cease.  This will lead to a more natural less-
developed floodplain in urban areas. 


Alternative 3A. Maximum Net Economic Benefits / NED Plan.  Structures selected for 
floodproofing and/or elevation under this alternative will be more resilient to flooding, and 
therefore will likely be occupied for a longer duration than if they were not modified to be more 
flood resilient. This may have the effect of keeping floodplains in the study area occupied with 
residences and/or businesses, though the small number of structures identified under this 
alternative is unlikely to significantly affect development/ongoing occupation of the floodplain. 


Alternative 3B. Comprehensive Benefits Plan. Structures selected for floodproofing and/or 
elevation under this alternative will be more resilient to flooding, and therefore will likely be 
occupied for a longer duration than if they were not modified to be more flood resilient. This 
may have the effect of keeping floodplains in the study area occupied with residences and/or 
businesses, though the small number of structures identified under this alternative is unlikely to 
significantly affect development/ongoing occupation of the floodplain. 


4.2.8. Greenhouse Gas Emissions 


Alternative 1. No Action. If no action is implemented, then GHG’s may be emitted in response 
to large flooding events which destroy property.  These could include the costs to demolish a 
structure destroyed in a flood, and the costs associated with manufacturing and transport of new 
items to replace those lost or destroyed in a flood. However, estimating these emissions is 
difficult and would depend on the severity of the flooding event, but it is expected that these 
emissions would be minimal and insignificant. 


Alternative 3A. Maximum Net Economic Benefits / NED Plan.  Construction associated with 
floodproofing and/or elevating structures will emit a small amount of CO2, a GHG, due to the use 
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of construction equipment and vehicular travel for personnel performing the work. Additionally, 
the manufacturing and transport of any construction materials used will consume non-renewable 
resources and emit GHG. These GHG emissions would be derived from diesel and/or gasoline 
powered equipment and vehicles. However, due to the small number of structures identified 
under this alternative, these emissions would be far below current USEPA regulatory reporting 
thresholds for attainment of air quality standards (25,000 metric tons per year). These emissions 
would also only be associated with active construction, as this alternative does not require the 
ongoing operation of any equipment that would continually contribute GHG emissions to the 
atmosphere.  Therefore, this alternative would have only minor insignificant contributions to 
GHG emissions, with minor impacts expected. 


Published USEPA data indicate that approximately 22 pounds of CO2 are produced for every 
gallon of diesel fuel burned, and approximately 19 pounds are produced for every gallon of 
gasoline used (USEPA, Tailpipe Greenhouse Gas Emissions from a Typical Passenger Vehicle., 
2023). Construction equipment represents a relatively small fraction of petroleum use, however, 
compared to road vehicles such as passenger cars. The transportation industry (trucks and cars) 
uses approximately 77% of diesel fuel in the U.S., while the entire industrial sector (including all 
factories, commercial uses and construction equipment) uses approximately 13% (USEIA, 
2022). In general, construction equipment emissions are a small fraction of GHG emissions. 
 
Tailpipe emissions from passenger vehicles amount to 400 grams of CO2 per mile, and the 
average vehicle in the US therefore emits approximately 4.6 metric tons of CO2 per year 
(assumes 11,500 miles per year of driving) (USEPA, Tailpipe Greenhouse Gas Emissions from a 
Typical Passenger Vehicle., 2023).  Thus, this alternative would only exceed the USEPA 
reporting threshold of 25,000 metric tons per year if it required the equivalent of 5,434 vehicles 
being used at 11,500 miles each, which is far larger than would be necessary to construct this 
alternative. 
 
Efforts are on-going for all equipment manufacturers to reduce emissions and increase the fuel 
efficiency of construction equipment and passenger vehicles.  Best management practices 
(BMPs) can also be used to decrease GHG emissions from diesel engines. Some BMPs that are 
commonly implemented on construction projects and that would be implemented on this project 
include: 
 


1. Minimize waiting times and idling times by staging equipment to be present and 
operating only when needed. 
 


2. Conduct operations in sequence and bundle work to minimize the time needed for any 
piece of equipment. 


 
The social cost of carbon emissions must also be considered in our overall assessment of GHG 
emissions for each alternative.  The social cost of carbon is an estimate of the cost, in dollars, of 
the damage done by each additional ton of carbon emissions.  The current approximate estimate 
from the US Government of the social cost of carbon is $120 per metric ton of CO2 emissions.  
To roughly calculate this cost for this alternative, the following assumptions were made: each 
structure affected requires 5 laborers, and the duration of work is 4 days per structure; each 
laborer drives 60 miles per day to and from the work site.  For 42 structures (per this 
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Alternative), 50,400 miles will be driven.  If 11,500 miles emits 4.6 metric tons of CO2, then 
50,400 miles will emit approximately 20 tons of CO2.  At $120/ton (USEPA, 2023), the social 
cost of carbon emissions under this alternative is approximately $2,400.  To account for 
uncertainty in this calculation and the use of construction equipment, we conservatively double 
this cost to be $4,800.  This cost is a small fraction of the overall cost of implementing this 
alternative and is considered negligible in the overall benefit/cost analysis. 


Alternative 3B. Comprehensive Benefits Plan. Contributions to GHG emissions in the 
atmosphere for this alternative will be of a similar scale and nature as those described for 
Alternative 3A.  The social costs of GHG emissions will also be of similar scale and nature.  
GHG emissions for this alternative would be slightly higher than those for Alternative 3A due to 
the increased number of structures, but only slightly so.  This alternative would have only minor 
insignificant contributions to GHG emissions, with minor impacts expected. Using the same 
assumptions described above for calculating the social cost of carbon, the total mileage driven 
for this alternative is 188,400 miles emitting about 75 metric tons of carbon, with the 
approximate social cost of emissions being $9,000.  To account for uncertainty in this calculation 
and the use of construction equipment, we conservatively double this cost to be $18,000.  This 
cost is a small fraction of the overall cost of implementing this alternative and is considered 
negligible in the overall benefit/cost analysis. 


4.2.9. Aesthetics 


Alternative 1. No Action. If no action is implemented, the aesthetics of the study area will not be 
impacted. 


Alternative 3A. Maximum Net Economic Benefits / NED Plan.  Elevation and/or floodproofing 
of structures may have a minor effect on aesthetics, by changing the appearance of these 
structures.  However, because the number of structures is small, and they are not located within 
public spaces, this alternative will not significantly affect aesthetics. 


Alternative 3B. Comprehensive Benefits Plan. Elevation and/or floodproofing of structures may 
have a minor effect on aesthetics, by changing the appearance of these structures.  However, 
because the number of structures is small, and they are not located within public spaces, this 
alternative will not significantly affect aesthetics. 


4.2.10. Noise 


Alternative 1: No Action. If no action is implemented, noise levels will not change. 


Alternative 3A. Maximum Net Economic Benefits/NED Plan. Elevation and/or floodproofing of 
structures may very slightly increase noise levels in the immediate vicinity of where the 
construction activities are occurring resulting from the use of construction equipment and 
materials. However, these slight increases will be insignificant and only temporary during the 
actual construction. 


Alternative 3B. Comprehensive Benefits Plan. Elevation and/or floodproofing of structures may 
very slightly increase noise levels in the immediate vicinity of where the construction activities 
are occurring resulting from the use of construction equipment and materials. However, these 
slight increases will be insignificant and only temporary during the actual construction. 
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4.2.11. Transportation 


Alternative 1: No Action. If no action is implemented, transportation will be unaffected. 


Alternative 3A. Maximum Net Economic Benefits/NED Plan. Elevation and/or floodproofing of 
structures may very slightly increase traffic in the immediate vicinity of where the construction 
activities are occurring; however, this is expected to be insignificant due to the nature of the 
construction activities and that the structures identified under this alternative are spread out 
within and across communities.  In the unlikely event that construction activities may need to 
temporarily operate or park within a public roadway, it is expected that this will be coordinated 
with the local government to ensure adequate detour routes and/or safe lane closures.  Such 
events are unlikely to be necessary under this Alternative, and therefore would only affect a few 
locations where structures may be located in close proximity to a roadway.  These potential 
effects to transportation would be temporary and insignificant. 


Alternative 3B. Comprehensive Benefits Plan. Elevation and/or floodproofing of structures may 
very slightly increase traffic in the immediate vicinity of where the construction activities are 
occurring; however, this is expected to be insignificant due to the nature of the construction 
activities and that the structures identified under this alternative are spread out within and across 
communities.  In the unlikely event that construction activities may need to temporarily operate 
or park within a public roadway, it is expected that this will be coordinated with the local 
government to ensure adequate detour routes and/or safe lane closures.  Such events are unlikely 
to be necessary under this Alternative, and therefore would only affect a few locations where 
structures may be located in close proximity to a roadway.  These potential effects to 
transportation would be temporary and insignificant. 


 Economic Environment 


4.3.1. Economic Damages 


Alternative 1- No Action. Lack of federal action would not result in benefits to the economic 
environment. No reduction in EAD would be expected under the No Action plan, and EAD 
could increase due to the effects of climate change. 


Alternative 3A. Maximum Net Economic Benefits / NED Plan. Alternative 3A would add 
positively to the economic environment by decreasing flood damages experienced by property 
owners in the affected reaches.  Alternative 3A would decrease expected annual damages from 
$4,484,000 to $2,441,000 and provides overall annual net benefits of $661,000 (Table 4.1.). 


Table 4.1.  Comparison of EAD under the future without (FWOP) and future with project 
conditions, as well as the associated annual costs and benefits, BCR, and net benefits for reaches 
included in Alternative 3A. All costs are presented in $1000s. 


4.3. 
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Reach Aggregation 
Floodplain 


No.  
Struct. 


EAD 
Without 


EAD 
With 


Avg. 
Annual 
Benefit 


Avg. 
Annual 
Costs 


BCR Net 
Benefits 


STC1B 0.01 AEP 15 $1,155  $259  $896  $464 2.15 $433 
TP10A 10% AEP 2 $176  $69  $108  $55  2.16 $52  
TP10C 10% AEP 2 $242  $79  $163  $64  2.89 $100  
TP10D 0.01 AEP 1 $118  $80  $39  $31 1.36 $7  
TP3F 0.04 AEP 16 $2,718  $1,905  $813  $742  1.22 $70  
TP9A 0.02 AEP 1 $76  $51  $25  $25 1.09 $0  
Total   37 $4,484  $2,441  $2,043  $1,382  1.48 $661  


 
Alternative 3B. Comprehensive Benefits Plan. Alternative 3B would add positively to the 
economic environment by decreasing flood damages experienced by property owners in the 
affected reaches.  Alternative 3B would decrease expected annual damages from $5,611,000 to 
$2,667,000 (Table 4.2.  ). 


Table 4.2.  Comparison of EAD under the FWOP (without) and future with (with), as well as 
costs the associated annual costs and benefits, BCR, and net benefits for reaches included in 
Alternative 3B.    


Reach Aggregation 
Floodplain 


No. 
Struct. 


EAD 
Without 


EAD 
With 


Avg. 
Annual 
Benefits 


Avg. 
Annual 
Costs 


BCR Net 
Benefits 


STC1B 0.01 AEP 15 $1,155  $259  $896  $464 1.93 $433 
STC1C 0.01 AEP 19 $446  $177  $270  $388  0.70 ($118) 
STC1F 0.01 AEP 1 $28  $10  $17  $48  0.36 ($31) 
TP10A 0.01 AEP 4 $176  $56  $120  $90  1.33 $30  
TP10B 0.01 AEP 2 $209  $198  $10  $27 0.39 ($17) 
TP10C 0.01 AEP 5 $242  $74  $168  $93  1.81 $75 
TP10D 0.01 AEP 1 $118  $80  $39  $31  1.23 $7 
TP3C 0.01 AEP 22 $75  $66  $9  $325  0.03 ($316) 
TP3F 0.01 AEP 67 $2,718  $1,482  $1,235  $1,758  0.70 ($522) 
TP8 0.01 AEP 10 $208  $124  $84  $195  0.43 ($111) 


TP9A 0.01 AEP 4 $76  $33  $43  $82  0.52 ($39) 
TP9C 0.01 AEP 1 $13  $12  $1  $9  0.07 ($8) 
TP9D 0.01 AEP 4 $148  $96  $52  $159  0.33 ($106) 
Total   155 $5,611  $2,667  $2,944  $3,667  0.8 ($723) 


 
4.3.2. Environmental Justice 


Alternative 1- No Action. Communities throughout the study area have been impacted by high-
water events numerous times, hindering the economic viability of the community and creating an 
ongoing cycle of recovery. As a result of persistent flooding, structures throughout the study area 
have already been built or retrofitted with non-structural flood mitigation measures, and 
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numerous federal and state buyout and relocation programs have been undertaken. Despite these 
efforts, many structures remain at risk—comprised of homes and businesses that were not 
prioritized as having the greatest risk under previous programs and/or those unable to 
independently implement flood risk reduction measures. The remaining at-risk structures are 
largely within underserved and disadvantaged communities that have experienced among the 
greatest flood-related impacts and are less able to afford preparedness and recovery actions, 
making their occupants among the most vulnerable within the study area. Lack of federal action 
would not promote environmental justice for these individuals. 


Alternative 3A. Maximum Net Economic Benefits / NED Plan. Alternative 3A would provide 
assistance to 34 commercial structures and 3 residential structures across 7 reaches with 
communities identified as disadvantaged in some aspect. However, there would still be 
considerable flood risk to structures in those reaches where vulnerable peoples live and work—
structures that have experienced repetitive flooding and that have been unable to independently 
implement flood risk reduction measures and/or receive previous federal and state assistance. 
Occupants of structures not included in Alternative 3A could ultimately be forced to relocate 
because of continued recurring flooding, impacting community cohesion, diversity, and social 
equity. 


Alternative 3B. Comprehensive Benefits Plan. Alternative 3B would provide assistance to 155 
structures identified as being at-risk across 13 study reaches, including 61 residential and 94 non-
residential structures. Thus, Alternative 3B includes application of nonstructural measures to an 
additional 118 structures beyond those included in Alternative 3A—structures located within 
disadvantaged and socially vulnerable communities (e.g., minority and/or elderly populations or 
populations with high poverty and/or unemployment, as defined by EJScreen and the CEJST) 
that are characterized by both high expected annual damages and low resilience in the face of 
future flood risk.  


Alternative 3B would also help ensure community cohesion in the face of continued flood risk—
keeping communities intact by providing equal assistance to all individuals affected by the 
calculated flood risk, including those individuals that represent socially vulnerable and 
historically underserved populations. In doing so, Alternative 3B would promote and preserve 
diversity and equal opportunity within affected communities. 


 Compliance with Section 106 of the National Historic Preservation Act  


Section 106 of the National Historic Preservation Act of 1966 requires federal agencies to 
identify and assess the effects of actions on historic buildings when making final project 
decisions.  Based on the present (i.e., feasibility-level) design, uncertainty remains regarding the 
effects of the Study on historic properties. This uncertainty prevents USACE from conducting 
the surveys necessary to identify historic properties prior to completing the appropriate NEPA 
documentation. Given this limitation, USACE has and the NC SHPO have executed a Study-
specific PA (Appendix C).  NHPA Draft Tar Pamlico Programmatic Agreement) to comply with 
Section 106 of the NHPA. The PA includes timelines to conduct surveys to identify historic 
properties within the area of potential effect (APE), review procedures to ensure appropriate 
participation by each office, and requirements to avoid, minimize, or mitigate adverse effects to 
historic properties.   


4.4. 
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 Cumulative Effects 


Cumulative effects refer to the environmental consequences that arise when the effects of one 
action, in combination with the effects of past, present, and reasonably foreseeable future actions 
add up over time.  A single action may seem insignificant, but when considered together with 
other actions or circumstances it can have a significant overall impact. No significant cumulative 
effects are expected from implementation of either of the action alternatives, but the following 
aspects are considered: 


• By maintaining structures within a floodplain through elevation and floodproofing, 
residents will continue to inhabit a floodplain that they may otherwise leave.  This could 
continue to strain to local rescue operations that are tasked with rescuing people during 
flooding emergencies, as people would remain in these areas and need assistance during 
these large floods.  This strain would be felt financially and could pose a greater safety 
risk to rescue teams particularly with increasing intensity of storm events due to changing 
precipitation regimes.   


• Both Alternative 3A and 3B will encourage residents and businesses to continue residing 
in a natural floodplain.  This limits the effectiveness of the floodplain in mitigating flood 
waters downstream and improving water quality and decreases potential future 
effectiveness.  Moving structures out of the floodplain and limiting development in these 
areas would be beneficial for long-term floodplain management. 


• The construction and associated travel for contractors to complete this project will release 
greenhouse gases and add CO2 to the atmosphere; although this alone is an insignificant 
impact, it contributes to global problem of climate change.  Climate change 
disproportionately affects low-income and minority populations.  If this project were not 
implemented and these emissions not released, however, it’s probable that emissions 
would otherwise be released in the following ways: homes destroyed by flooding may 
need to be demolished using construction equipment and/or items damaged in floods 
would need to be replaced which utilizes resources which create GHG emissions, 


• Local traffic congestion could be temporarily exacerbated if other larger construction 
projects are happening with the region at the same time and/or if nonstructural mitigation 
measures are implemented on multiple structures at the same time in the same general 
area. It is unknown whether other construction projects are scheduled to occur during the 
time that this project would be implemented.  This could affect air quality temporarily. 


Based on these considerations, the cumulative impacts of either of the action alternatives 
combined with past, present, and reasonably foreseeable future circumstances are not significant. 


 Summary Table of Environmental Effects 


Resource Alternative 1 
(No Action) 


Alternative 3A 
(NED) 


Alternative 3B 
(Comprehensive) 


Wetlands No effect. No effect. No effect. 


Threatened and 
Endangered 
Species 


No effect. No effect. No effect. 


4.5. 


4.6. 
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Aquatic Ecology 
and Riparian 
Habitat 


No effect. No effect. No effect. 


Climate No effect. No effect. No effect. 
Land Use and 
Cover 


Minor effect; under 
a no action scenario 
where structures are 
continually 
inundated with 
flood waters, it’s 
possible that 
residents and 
businesses may 
move elsewhere 
changing some land 
use in the study 
area. 


No effect. No effect. 


Cultural & 
Historical 


No effect. Potential effect. Some 
structures proposed 
for elevation & 
floodproofing may be 
eligible for inclusion 
on the historical 
registry. A 
Programmatic 
Agreement is in place 
to ensure compliance 
with the NHPA. 


Potential effect. Some 
structures proposed for 
elevation/floodproofing 
may be eligible for 
inclusion on the historical 
registry. A Programmatic 
Agreement is in place to 
ensure compliance with the 
NHPA. 


HTRW No effect. Potential effect, but 
unlikely. Individual 
environmental 
assessments have not 
been done for each 
structure, but based 
on preliminary 
database searches, it 
is unlikely that 
floodproofing and/or 
elevation will result 
in the discovery of 
HTRW. 


Potential effect, but 
unlikely. Individual 
environmental assessments 
have not been done for 
each structure, but based 
on preliminary database 
searches, it is unlikely that 
floodproofing and/or 
elevation will result in the 
discovery of HTRW. 


Water Quality No effect. Minor effect but will 
be mitigated by the 
installation of erosion 
and sediment controls 
during any earth-


Minor effect but will be 
mitigated by the 
installation of erosion and 
sediment controls during 
any earth-disturbance 
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disturbance during 
construction 
activities.  The need 
for water quality 
permits is not 
expected. 


during construction 
activities.  The need for 
water quality permits is not 
expected. 


Air Quality No effect. Minor, localized 
effects may be 
realized during 
construction from the 
use of 
vehicles/equipment, 
but these will be 
temporary and 
insignificant. 


Minor, localized effects 
may be realized during 
construction from the use 
of vehicles/equipment, but 
these will be temporary 
and insignificant. 


Floodplains Potential minor 
beneficial effects. If 
structures are not 
floodproofed, the 
floodplain will be a 
less attractive place 
to live and do 
business, leading to 
decreased 
development in the 
floodplain. 


Minor impacts. By 
floodproofing 
structures and homes, 
residents and 
businesses may reside 
in the floodplain 
longer than they 
otherwise would, and 
the floodplain will 
remain developed. 


Minor impacts. By 
floodproofing structures 
and homes, residents and 
businesses may reside in 
the floodplain longer than 
they otherwise would, and 
the floodplain will remain 
developed. 


Greenhouse Gas 
Emissions 


Potential minor 
effects resulting 
from demolition 
and/or rebuilding if 
structures are 
damaged during 
flood events and are 
not appropriately 
flood-proofed. 


Minor, insignificant 
impacts resulting 
from construction 
activities and vehicle 
use. 


Minor, insignificant 
impacts resulting from 
construction activities and 
vehicle use. 


Aesthetics No effect. Minor, insignificant 
effects resulting from 
the changed 
appearance of some 
structures from 
floodproofing/elevati
on. 


Minor, insignificant effects 
resulting from the changed 
appearance of some 
structures from 
floodproofing/elevation. 


Noise No effect. Insignificant, 
temporary, localized 
increases in noise. 


Insignificant, temporary, 
localized increases in 
noise. 
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Transportation No effect.  Insignificant, 
temporary, localized 
increases in traffic 
and very slight 
potential for 
temporary road 
detours. 


Insignificant, temporary, 
localized increases in 
traffic and very slight 
potential for temporary 
road detours. 


Economic 
Environment 


No effect. Positive benefits from 
the reduction in flood 
damages. 


Positive benefits from the 
reduction in flood 
damages. 


 


5.  PLAN COMPARISON AND SELECTION 
A summary of the comparison of the final array of alternatives is presented below in Table 5.1. 
A summary of comparison with respect to the four accounts, evaluation criteria, contribution to 
the planning objectives, and risk and uncertainty are provided in the following sections. 


Table 5.1.  Summary of comparison of the final array of alternatives with respect to analysis of 
the four PR&G accounts, alternative evaluation, and risk and uncertainty. Ranks are provided to 
assist with comparison across alternatives and consideration.   


Consideration Alt. 1. No Action Alt. 3A. Max Net 
Economic 
Benefits/NED 


Alt. 3B. 
Comprehensive 
Benefits 


1. Account Analysis 
A. NED 
(1) Annual Net 
Benefits 
(2) BCR 
(3) Rank 


(1) $0 
(2) 0.00 
(3) 2nd 


(1) $661,000 
(2) 1.48 
(3) 1st 


(1) -($723,000)  
(2) 0.8 
(3) 3rd 


B. RED 
(1) Employment 
(2) Labor Income 
(3) Rank 


(1) 0 full time 
equivalents 
(2) $0 in labor income 
(3) 3rd 


(1) 641.5 full-time 
equivalent jobs, (2) 
$44,610,517 in labor 
income 
(3) 2nd 


(1) 1,755.5 full-time 
equivalent jobs, (2) 
$118,384,737 in labor 
income 
(3) 1st  


C. OSE 
(1) Life Safety 
(2) Rank  


(1) No reduction in 
life safety risk.  
(2) 3rd 


(1) Reduction in life 
safety risk for 
occupants of 37 
structures due to 
reduction in 
inundation and 
increase in flood 
awareness.  
(2) 2nd 


(1) Reduction in life 
safety risk for 
occupants of 155 
structures due to 
reduction in 
inundation and 
increase in flood 
awareness.  
(2) 1st 
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Consideration Alt. 1. No Action Alt. 3A. Max Net 
Economic 
Benefits/NED 


Alt. 3B. 
Comprehensive 
Benefits 


(1) Environmental 
Justice (Resilience) 
(2) Rank  


(1) No increase in 
resilience of at-risk 
communities; 
potential reduction in 
resilience due to 
climate change. (2) 3rd 


(1) Increased 
resilience of 
communities that 
benefit; however, 
minimal benefit to 
communities 
identified as socially 
vulnerable due to 
focus on maximizing 
economic benefits.  
(2) 2nd 


(1) Increased 
resilience of 
communities that 
benefit, including 9 
reaches identified as 
socially vulnerable. 
Benefits to a larger 
proportion of each 
community, including 
socially vulnerable 
populations, increases 
overall resilience.  
(2) 1st 


(1) Environmental 
Justice (Cohesion) 
(2) Rank 
 


(1) Loss of 
community cohesion 
as communities 
continue to be 
impacted and 
fragmented. 
(2) 3rd 


(1) Benefits 
community cohesion 
by reducing risk to 
37 at-risk structures; 
however, most at-risk 
structures—
particularly those in 
socially vulnerable 
communities—
remain at risk with a 
potential for future 
impacts that result in 
a loss of community 
cohesion.  
(2) 2nd 


(1) Benefits 
community cohesion 
by reducing risk to 
155 at-risk structures, 
with a greater focus 
on socially vulnerable 
communities. Much 
less risk remains in 
benefiting 
communities that 
could degrade 
community cohesion 
in the future.  
(2) 1st 


Overall Rank for OSE 
account 


3rd  2nd  1st  


D. EQ 
(1) Natural 
Environment 
(2) Rank 


(1) No change in the 
natural environment, 
including wetlands, 
aquatic habitat, 
riparian habitat, 
threatened and 
endangered species or 
critical habitat. (2) 1st 


(1) No significant 
impacts to the natural 
environment, 
including wetlands, 
aquatic habitats, 
riparian habitats, 
threatened and 
endangered species or 
critical habitat.  
(2) 2nd (tie) 


(1) No significant 
impacts to the natural 
environment, 
including wetlands, 
aquatic habitat, 
riparian habitat, 
threatened and 
endangered species or 
critical habitat. 
(2) 2nd (tie) 


(1) Physical 
Environment 


(1) No change in the 
physical environment, 


(1) No significant 
impacts to the 


(1) No significant 
impacts to the 
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Consideration Alt. 1. No Action Alt. 3A. Max Net 
Economic 
Benefits/NED 


Alt. 3B. 
Comprehensive 
Benefits 


(2) Rank including climate, 
land use, cultural 
resources, air quality, 
water quality, or 
HTRW. 
(2) 1st 


physical environment, 
including climate, 
land use, cultural 
resources, air quality, 
water quality, or 
HTRW. All impacts 
would be minor and 
temporary. 
(2)  2nd (tie) 


physical environment, 
including climate, 
land use, cultural 
resources, air quality, 
water quality, or 
HTRW. All impacts 
would be minor and 
temporary.  
(2) 2nd (tie) 


Overall Rank for EQ 
account 


1st 2nd (tie) 2nd (tie) 


2. Alternative Evaluation 
A. Criteria 
(1) Efficiency 
(2) Rank 


(1) No net economic 
benefits.  
(2) 2rd 


(1) $661,000 in net 
benefits.  
(2) 1st  


(1) (-$723,000) in net 
economic benefits.  
(2) 3nd 


(1) Effectiveness 
(Damages reduced) 
(2) Rank 


(1) No damages 
reduced.  
(2)  
3rd 


(1) Reduces damages 
to 37 residential and 
commercial 
structures.  
(2)  
2nd 


(1) Reduces damages 
to 155 residential and 
commercial 
structures.  
(2)  
1st 


(1) Effectiveness 
(Commercial/Industry
) 
(2) Rank 


(1) No benefits to 
commerce or 
industry.  
(2) 3rd 


(1) Reduces damages 
to 34 commercial and 
industrial facilities.  
(2) 2nd 


(1) Reduces damages 
to 94 commercial and 
industrial facilities. 
(2) 1st 


(1) Effectiveness 
(Life Safety) 
(2) Rank 


(1) No reduction in 
life safety risk.  
(2) 3rd 


(1) Reduction in life 
safety risk for 
occupants of 37 
structures due to 
reduction in 
inundation.  
(2) 2nd 


(1) Reduction in life 
safety risk for 
occupants of 155 
structures due to 
reduction in 
inundation.  
(2) 1st 


(1) Acceptability 
(2) Rank 


(1) Meets 
acceptability criteria.  
(2) 1st (tie) 


(1) Meets 
acceptability criteria.  
(2) 1st (tie) 


(1) Meets 
acceptability criteria.  
(2) 1st (tie) 


(1) Completeness 
(2) Rank 


(1) Does not meet 
completeness criteria.  
(2) 3rd 


(1) Meets 
completeness criteria, 
benefitting 37 
structures in total.  
(2) 2nd 


(1) Meets 
completeness criteria, 
benefitting 155 
structures in total.  
(2) 1st  
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Consideration Alt. 1. No Action Alt. 3A. Max Net 
Economic 
Benefits/NED 


Alt. 3B. 
Comprehensive 
Benefits 


(1) Environmental 
Justice (Resilience) 
(2) Rank 


(1) No increase in 
resilience of at-risk 
communities. 
Potential reduction in 
resilience due to 
climate change.  
(2) 3rd 


(1) Increased 
resilience of 
communities that 
benefit. However, 
minimal benefit to 
communities 
identified as socially 
vulnerable due to 
focus on maximizing 
economic benefits.  
(2) 2nd 


(1) Increased 
resilience of 
communities that 
benefit, including 9 
reaches identified as 
socially vulnerable. 
Benefits to a larger 
proportion of each 
community, including 
socially vulnerable 
populations, increases 
overall resilience. 
(2) 1st 


(1) Environmental 
Justice (Community 
Cohesion) 
(2) Rank 


(1)  Loss of 
community cohesion 
as communities 
continue to be 
impacted and 
fragmented.  
(2) 3rd 


(1) Benefits 
community cohesion 
by reducing risk to 37 
at-risk structures; 
however, most at-risk 
structures—
particularly those in 
socially vulnerable 
communities—remain 
at risk with a potential 
for future impacts that 
result in a loss of 
community cohesion.  
(2) 2nd 


(1) Benefits 
community cohesion 
by reducing risk to 
155 at-risk structures, 
with a greater focus 
on socially vulnerable 
communities. Much 
less risk remains in 
benefiting 
communities that 
could degrade 
community cohesion 
in the future.  
(2) 1st 


(1) Environmental 
Effects 
(2) Rank 


(1) No effect on 
environmental 
resources.  
(2) 1st 


(1) No significant 
effects on 
environmental 
resources.  
(2) 2nd (tie) 


(1) No significant 
effects on 
environmental 
resources.  
(2) 2nd (tie) 


 Overall Rank Criteria 3rd 2nd 1st  
B. Contribution to Objectives 
(1) Life Safety 
(2) Rank 


(1) No benefits to life 
and safety.  
(2) 3rd 


(1) Reduction in life 
safety risk for 
occupants of 37 
structures due to 
reduction in 
inundation. (2) 2nd 


(1) Reduction in life 
safety risk for 
occupants of 155 
structures due to 
reduction in 
inundation.  
(2)1st 


(1) Economic 
damages 


(1) No reduction in 
economic damages.  


(1) Expected annual 
benefits of $2,043,000 


(1) Expected annual 
benefits of 







   
 


81 
 


Consideration Alt. 1. No Action Alt. 3A. Max Net 
Economic 
Benefits/NED 


Alt. 3B. 
Comprehensive 
Benefits 


(2) Rank (2) 3rd which equals an 
approximate 46% 
reduction in expected 
annual damages.  
(2) 2nd 


$2,944,000, which 
equates to an 
approximate 52% 
reduction in expected 
annual damages.  
(2) 1st 


(1) Industry & 
Commerce 
(2) Rank 


(1) No benefits to 
industry and 
commerce.  
(2) 3rd 


(1) Decrease in 
damages to 34 
commercial and 
industrial structures.  
(2) 2nd 


(1) Decrease in 
damages to 94 
commercial and 
industrial structures.  
(2) 1st 


    
Overall Rank 
Contribution to 
Objectives 


3rd 2nd 1st 


C. Risk and Uncertainty 
(1) Residual Risk 
(2) Rank 


(1) No change in 
flood risk throughout 
the basin. Greatest 
residual risk.  
(2) 3rd 


(1) Includes 4% of 
structures within the 
1% AEP floodplain 
initially considered 
for inclusion within 
the final array of 
alternatives. (2) 2nd 


(1) 22% of the 716 
structures within the 
1% AEP floodplain 
initially considered 
for inclusion within 
the final array of 
alternatives. Least 
residual risk due to 
climate change.  
(2) 1st 


(1) Uncertainty 
(2) Rank 


(1) Relies completely 
on nonfederal action 
to reduce flood risk.  
(2) 2nd 


(1) Participation rates 
could affect benefits.  
(2) 1st (tie) 


(1) Participation rates 
could affect benefits.  
(2) 1st (tie) 


Overall  Rank Risk 
and Uncertainty 


3rd 2nd 1st  


 
System of Accounts. Alternative 3A has the greatest net economic benefits ($661,000) and BCR 
(1.48). However, Alternative 3B has the greatest benefits to RED and OSE, including increased 
community resiliency and community cohesion—particularly within and across socially 
vulnerable communities. Alternative 3B includes application of nonstructural measures to an 
additional 118 structures beyond those included in Alternative 3A—structures located within 
disadvantaged and socially vulnerable communities (e.g., minority and/or elderly populations or 
populations with high poverty and/or unemployment, as defined by EJScreen and the CEJST) 
that are characterized by both high expected annual damages (EAD) and low resilience in the 
face of future flood risk (Table 5.2). This plan includes all 155 structures identified as being at-
risk within the 0.01 AEP floodplain across 13 study reaches. Thus, the incremental cost 
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difference between Alternative 3A and Alternative 3B (i.e., approximately three-fold for 
Alternative 3B) provides benefit to nearly four times as many structures, promoting increased 
resilience and community cohesion within the most socially vulnerable and disadvantaged 
communities across the study area. 
  
Table 5.2. Comparison of EAD, average annual benefits, and social vulnerability as described by 
the EJScreen tool (demographic index, minority population, population over 64, unemployment) 
and Climate and Economic Justice Screening Tool (CEJST; climate vulnerability). 
Reach Total EAD 


($000s) 
Average Annual 
Benefits ($000s) 


 EJScreen Climate 
Vulnerability 
(CEJST) 


STC1B*†  $1,155 $896  Minority - 
STC1C $446 $270  Unemployment - 
STC1F $28 $17  Unemployment - 
TP10A*†  $176 $120  Demographic Index Yes 
TP10B $209 $10  Over 64 Yes 
TP10C*† $242 $168  Demographic Index Yes 
TP10D*† $118 $39  Unemployment - 
TP3C $75 $9  Demographic Index Yes 
TP3F* $2,718 $1,235  Demographic Index Yes 
TP8* $208 $84  Demographic Index Yes 
TP9A* $76 $43  Demographic Index Yes 
TP9C $13 $1  Demographic Index Yes 
TP9D $148 $52  Demographic Index Yes 
TOTAL $5,611 $2,944  - - 
* Indicates reaches that are also part of Alternative 3A 
† Indicates reaches that have positive net economic benefits within Alternative 3B 


 
Alternative 1 would have the least impact to the EQ account; however, neither Alternative 3A 
nor 3B have significant environmental impacts. 


Alternative Evaluation. Alternative 3A represented the most efficient plan (i.e., highest net 
economic benefits and BCR); however, Alternative 3B also represents an efficient plan. 
Alternative 3B ranked highest in all three effectiveness criteria—having the greatest reduction in 
economic damages, the greatest benefits to commerce and industry, and the greatest benefit to 
life safety. Alternative 3B also had the greatest effect on improving community resiliency and 
promoting community cohesion by reducing risk within socially vulnerable communities (i.e., 
low-income and high minority populations) with significant future flood risk. Alternative 1 had 
the least impact to environmental resources. Alternative 3B had the greatest contribution to all 
three planning objectives—providing the greatest reduction in economic damages, the greatest 
benefit to commerce and industry, and the greatest reduction in life safety risk. Alternatives 3A 
and 3B have similar levels of residual risk and uncertainty.  
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 Identification of the NED Plan 


Alternative 3A has the greatest net economic benefits ($661,000) and BCR (1.48) and, thus, 
represents the NED Plan. 


 Plan Selection  


Although Alternative 3A represents the NED plan, Alternative 3B represents the plan that 
maximizes benefits across all four accounts (i.e., NED, RED, OSE, and EQ). Thus, Alternative 
3B was selected as the recommended plan. 


The additional increment in implementation cost between Alternative 3A and 3B is primarily 
justified based on the OSE account due to the benefits associated with environmental justice. 
Alternative 3B incorporates an additional 118 structures—all of which are within communities 
that are identified as socially vulnerable, and therefore less resilient; or disadvantaged as defined 
by the EJScreen and/or CEJST tools (Table 5.2).  The identified communities have substantial 
expected annual damages under the FWOP condition. Taken together, these conditions 
emphasize the increased burden that flood risk places on disadvantaged communities, whereby 
the reaches are generally characterized by historically underserved populations with low income 
that also have increased vulnerabilities in the face of climate change. Thus, these represent 
among the least resilient communities within the study area. 


Alternative 3B would improve community cohesion in the face of continued flood risk by 
helping to ensure that communities remain intact by providing equal assistance to all individuals, 
including those individuals that represent socially vulnerable and historically underserved 
populations. In doing so, Alternative 3B would promote and preserve diversity and equal 
opportunity within communities benefited by Alternative 3B.  


 Deviations from the NED Plan 


The NED Plan (Alternative 3A) includes structure elevation or floodproofing of 37 structures 
across seven reaches. The NED Plan has a total first costs of $37,193,000, producing $661,000 in 
net annual benefits and a BCR of 1.48 (Table 5.3, Table 5.4Table 3.8). The recommended plan, 
Alternative 3B, has a total first cost of $98,701,000, producing (-$723,000) in net annual benefits 
and a BCR of 0.80 (Table 5.3, Table 5.3).  


The incremental cost difference between Alternative 3A and 3B (i.e., approximately three-fold) 
provides benefit to nearly four times as many structures, promoting resilience and community 
cohesion within socially vulnerable and disadvantaged communities within the study area. 
Approval to recommend a plan other than the NED Plan was granted by the Assistant Secretary 
of the Army on February 2, 2024 (Office of the Assistant Secretary, Civil Works, 2024). 


Table 5.3.  Comparison of total first costs for the NED plan (Alternative 3A) and the 
recommended plan (Alternative 3B). 


 Costs ($000s) 


Construction Item 
Alt. 3A. Maximum 


Net Economic 
Benefits 


Alt. 3B. 
Comprehensive 


Benefits 
LERRDs $1,311 $5,495 


5.1. 


5.2. 


5.3. 
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Project Elements   
 Elevation and Floodproofing* $24,745 $64,280 
Pre-Construction Engineering and Design (PED)* $7,547 $19,605 
Construction Management* $3,588 $9,321 
Total First Cost $37,193 $98,701 
*Includes 43% contingency as determined by a cost and schedule risk analysis. 


 
Table 5.4.  Comparison of annual costs and benefits for the NED Plan (Alternative 3A) and the 
recommended plan (Alternative 3B). 
 Costs ($000s) 


Construction Item Alt. 3A. Maximum Net 
Economic Benefits 


Alt. 3B. Comprehensive 
Benefits 


Investment Cost   
 Total Project First Cost $37,193 $98,701 
 Interest During Construction $115 $305 
 Total Investment Cost $37,308 $99,006 
Annual Cost   
 Annualized First Cost $1,382 $3,667 
 Estimated OMRR&R $0 $0 
 Total Average Annual Cost $1,382 $3,667 
Annual Benefits $2,043 $2,944 
Net Annual Benefits $661 (-$723) 
Benefit-Cost Ratio 1.48 0.80 
Interest during construction was calculated at 2.75% over a 3-month construction period per 
structure. Costs were annualized over a 50-year period of analysis. BCR assumes a 100% 
participation rate.   


 


6. RECOMMENDED PLAN 
 Plan Accomplishments 


Alternative 3B (Nonstructural Comprehensive Benefits Plan) is the recommended plan. 
Alternative 3B includes elevation of 35 structures; flood venting of 8 structures; elevation and 
flood venting of 18 structures; and dry floodproofing of 94 structures, for a total of 155 
residential and commercial structures throughout the study area (Figure 6.1).  


The recommended plan maximizes benefits within the RED and OSE account. The 
recommended also maximizes, to the extent practicable, flood risk reduction benefits within 
vulnerable populations, including individuals living in poverty and minority populations. The 
recommended plan is the most equitable alternative considered in terms of flood risk reduction 
by ensuring rural, socially vulnerable communities experiencing recurring and frequent flooding 
receive the same flood risk reduction opportunities as communities within the adjacent urban 
areas of Rocky Mount and Greenville, which have positive net economic benefits. 


The recommended plan would have only minor environmental impacts and is an acceptable plan 
from an environmental standpoint. Specifically, the recommended plan would not have 


I 


6.1. 
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significant impacts on the environment under the NEPA and will have no effect on federally-
listed species or designated critical habitat under the ESA. The recommended plan can be 
implemented in compliance with all applicable environmental laws and regulations. The 
recommended plan would constitute an undertaking under Section 106 of the National Historic 
Preservation Act (NHPA) and has a potential to affect historic properties listed on, or determined 
eligible for, the National Register of Historic Places under 36 C.F.R. § 800.3. All compliance 
and mitigation requirements under Section 106 will be satisfied prior to project implementation. 
 


 Plan Components  


The recommended plan includes all 155 structures identified as being at-risk within the 1% AEP 
floodplain across 13 reaches. Specifically, the recommended plan includes elevation of 35 
structures; flood venting of 8 structures; elevation and flood venting of 18 structures; and dry 
floodproofing of 94 structures (Figure 6.1; Table 6.1). All structures would be elevated to the 1% 
AEP flood elevation plus 2 feet. Structures would be dry floodproofed to the 1% AEP floodplain 
plus 2 feet, or up to a maximum height of 4 feet. 
 
Table 6.1.  Aggregation floodplain and number of structures included for dry floodproofing and 
structure elevation and/or flood venting within each of the 13 reaches included in Alternative 3B, 
Comprehensive Benefits Plan. 


Reach Aggregation 
Floodplain 


Elevate Elevate &  
Flood Vent 


Flood 
Vent 


Dry  
Floodproof 


Total 


STC1B 0.01 AEP  1 0 0 14 15 
STC1C 0.01 AEP 1 7 4 7 19 
STC1F 0.01 AEP 0 0 0 1 1 
TP10A 0.01 AEP 0 1 1 2 4 
TP10B 0.01 AEP 1 0 0 1 2 
TP10C 0.01 AEP 0 3 1 1 5 
TP10D 0.01 AEP 0 0 0 1 1 
TP3C 0.01 AEP 22 0 0 0 22 
TP3F 0.01 AEP 10 5 0 52 67 
TP8 0.01 AEP 0 1 0 9 10 
TP9A 0.01 AEP 0 0 2 2 4 
TP9C 0.01 AEP 0 0 0 1 1 
TP9D 0.01 AEP 0 1 0 3 4 


Total  35 18 8 94 155 
 


6.2. 
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Figure 6.1.  Reaches included in the Comprehensive Benefits plan, Alternative 3B.
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Cost Estimate 


The project first cost for the recommended plan is $98,701,000, including $5,495,000 in lands, 
easements, rights of way, relocations, and disposal costs (LERRDs), $64,280,000 in construction 
costs associated with structure elevation and floodproofing, $19,605,000 in the Pre-construction 
Engineering and Design phase (PED), and $9,321,000 in construction management (Table 6.2). 
Pursuant to Section 106 of NHPA, the selected plan has a potential to cause adverse effects on 
historic properties. A PA was executed on June 6, 2024 with the North Carolina State Historic 
Preservation Office (SHPO) that outlines the process to identify and evaluate historic properties 
and avoid, minimize, and where possible, mitigate for any adverse impacts. Implementation of 
this PA, and completion of all needed identification (i.e., surveys), avoidance and minimization 
efforts of historic properties will be completed during PED and funded from the 30 account 
for Planning and Environmental Compliance. The Section 106 work is currently estimated at 
approximately $600,000. If adverse effects on historic properties cannot be avoided or 
minimized, then mitigation efforts will be covered by contingency.  


Table 6.2. Cost summary for the recommended plan calculated using FY24 price levels. Costs 
shown are annualized using a FY24 discount rate of 2.75%. Values shown are $000s. 


Costs ($000s) 
Construction Item Alt. 3B. Comprehensive Benefits 
LERRDs $5,495 
Construction Costs* $64,280 
PED* $19,605 
Construction Management* $9,321 
Total First Cost $98,701 
*Includes 43% contingency as determined by a cost and schedule risk analysis.


Individual costs for each of the 13 reaches included in the recommended plan are shown below 
in Table 6.3.  


Table 6.3.  Cost table for individual reaches in Alternative 3B. 
Reach No. Structures First Cost ($000s) 
STC1B 15 $12,483,631 
STC1C 19 $10,438,416 
STC1F 1 $1,290,015 
TP10A 4 $2,417,488 
TP10B 2 $725,962 
TP10C 5 $2,498,783 
TP10D 1 $846,000 
TP3C 22 $8,746,438 
TP3F 67 $47,304,937 
TP8 10 $5,240,017 
TP9A 4 $2,196,348 
TP9C 1 $240,528 
TP9D 4 $4,272,719 


6.3. 







88 


Total 155 $98,701 


Lands, Easements, Rights-of-Way, Relocations, and Disposal 


The non-federal sponsor is required to provide all LERRDs. The total cost for LERRDs 
associated with Alternative 3B is $5,495,000, which includes all estimated costs of performing 
all responsibilities described in the implementation plan, as well as any tenant relocation 
assistance required by Public Law 91-646.  Specifically, these costs include $3,100,000 in tenant 
temporary relocations, $775,000 in relocation administration, $521,000 in federal reviews, and 
$1,099,000 in contingency.  Real estate costs are detailed in Appendix D Tar Pamlico Real 
Estate Plan.   


In the Preconstruction Engineering and Design Phase, all willing property owners will be asked 
to grant a standard right-of-entry for survey and exploration to USACE and the nonfederal 
sponsor to enter upon the property to conduct property and structural investigations deemed 
necessary to determine final eligibility for participation. These investigations may include 
structural inspections, surveys, limited environmental testing and site assessments, verifying 
current structure elevation and determining elevation requirements, and conducting such other 
activities deemed necessary by USACE and the nonfederal sponsor to make a final determination 
of a structure’s eligibility.  


Once the structure has been determined eligible and prior to construction, the landowner will be 
required to execute a Nonstructural Floodproofing Agreement with the nonfederal sponsor. The 
agreements will be recorded in the local records and will include a restriction of future 
construction on the site below a stated elevation as well as holding and saving the nonfederal 
sponsor and the federal government harmless from any damages or injuries resulting either 
directly or indirectly from any structure elevation or floodproofing work conducted on the 
property.  


Eminent domain authority will not be used to require landowners in this category to participate 
in the program; however, tenants who reside in structures to be elevated may be eligible for 
certain benefits in the accordance with Uniform Relocation Assistance and Real Property 
Acquisition Policies for Federal and Federally Assisted Programs of 1970. 


Operations, Maintenance, Repair, Replacement and Rehabilitation 
(OMRR&R) 


The Federal government is responsible for preparing and providing an OMRR&R manual to 
the sponsor as the final recommended plan is being implemented. OMRR&R costs associated 
with this recommended plan are considered ‘de-minimis’ (requiring only periodic 
surveillance by the non-Federal sponsor). Ultimately, each individual property owner will be 
responsible for maintenance of their elevated or floodproofed structure/home.  This may 
include keeping the vents free of obstructions and ensuring that floodproofing features remain 
functional.    


Project Risks 


6.6.1. Residual Risk 


6.4. 


6.5. 


6.6. 
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Residual risk represents existing, future, or historical risk that remains or might remain after an 
alternative has been implemented. The recommended plan will have residual risk of inundation 
and associated life safety risk for the remainder of the 3,042 structures within the 0.2% AEP 
floodplain that are not included in the plan.  Furthermore, the recommended plan does not 
incorporate structures within smaller tributaries and headwaters to the Tar River and its major 
tributaries. The recommended plan will also have residual economic damages (i.e., traffic delays 
or detours) and associated life safety risks (i.e., community isolation and loss of access and 
egress) associated with inundation of transportation infrastructure throughout the watershed.  


Although the recommended plan would reduce economic damages and life safety risks 
associated with direct inundation, structures could be inaccessible during flood events, isolating 
residents if they choose not to evacuate. Isolation could impact the ability of residents to access 
critical facilities (e.g., medical facilities) and necessary goods and services (e.g., food and clean 
water), as well as receive support, during flood events. Isolation would be longer (i.e., up to 
several days) for residents in the lower portions of the watershed, including Greenville and 
Tarboro, as compared to residents further up in the watershed, including areas along Stony Creek 
and the upper Tar River. Furthermore, structures elevated and floodproofed under recommended 
plan would have residual risk during events with flood elevations exceeding the 1% AEP flood 
elevation plus 2 feet. Communities throughout the study area have experienced floods exceeding 
the 1% AEP event, including during hurricanes Fran (1996), Floyd (1999) and Matthew (2016). 
The 0.2% AEP event was also exceeded in certain locations throughout the watershed. Structures 
identified for floodproofing that cannot achieve the 1% plus 2 feet target due would have the 
greatest residual risk during future floods exceeding the 1% AEP event. 


The recommended plan will also have residual risk associated with climate change over the next 
100 years. Increases in the frequency and intensity of extreme rainfall events throughout the 
watershed could result in reduced performance of each alternative. The extent of the 1% AEP 
floodplain or flood height may change such that the effectiveness of measures within each 
alternative is decreased and additional structures not incorporated in each plan have increased 
risk. Similarly, the frequency with which roadways become inundated could also increase, 
increasing associated damages and life safety risk. Finally, accelerated rates of sea level rise 
could also impact project performance in the downstream areas of the watershed, particularly 
those near Greenville. Additional increases in sea level rise beyond those characterized in this 
study could further increase water surface elevations under the full range of flood events and 
result in additional residual risk. 


6.6.2. Uncertainty 


Identifying and managing risk is critical to making informed planning decisions in the face of 
uncertainty. However, some level of uncertainty will remain following any decision. 
Understanding and characterizing this remaining uncertainty is also critical as it can affect the 
outcome of any decision. This section characterizes uncertainty associated with each alternative. 


The recommended plan consists entirely of management measures with voluntary participation. 
Participation rates could affect the overall benefits achieved by each alternative and the amount 
of residual risk following implementation. Additionally, analyses undertaken to identify the 
recommended plan were based on visual surveys and existing data, including first floor 
elevations. Visual surveys were conducted remotely using Google Earth ©, which provided 
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detailed views of the exterior of all structures. It is possible that floodproofing measures 
currently in place for structures within the recommended plan were not visible from the exterior 
photographs. Additional surveys will be conducted during the PED phase of the project prior to 
the start of construction to address this uncertainty. 


To provide a complete picture to decision makers, a sensitivity analysis was performed based on 
the participation of the top and bottom 75%, 50%, and 25% of structures in terms of structure 
specific BCRs.    
A total of 155 structures were identified in the comprehensive benefit aggregation. Most of these 
structures (94) were identified to be dry floodproofed. The top and bottom 117 (75%), 78 (50%), 
and 39 (25%) structures were used for the sensitivity analysis and were chosen based on the BCR 
of the individual structure.  
Each of these sensitivity aggregations was run through HEC-FDA to attain the corresponding 
benefits of only those structures. The included structures were assigned the previously identified 
nonstructural methodology and corresponding structure attribute modifications while the 
structures not in the aggregation were left with their existing conditions attributes. Costs were 
provided on a per-structure basis allowing for costs to only be applied for structures in the 
sensitivity run. An overview of the sensitivity analysis is presented in Table 6.4 and detailed in 
section 13.2.5 of Appendix B, Economic Analysis.   
Table 6.4.  Alternative 3B sensitivity analysis overview. 
Participation Rate Annual Benefits Annual Costs Net Benefits BCR 
100% $2,944,280 $3,667.30 ($723,.02) 0.80 
Top 75% $2,922.11 $3,105.63 ($183.52) 0.94 
Top 50% $2,812.27 $2,476.82 $335.45 1.14 
Top 25% $2,447.25 $1,543.44 $903.81 1.59 
Bottom 75% $511.75 $2,142.07 ($1,630.32) 0.24 
Bottom 50% $136.04 $1,193.28 ($1,057.24) 0.11 
Bottom 25% $23.57 $572.03 ($548.46) 0.04 


The participation rate with the highest net benefits is the top 25%. Benefits exceed $900 
thousand per year with very minimal loss to overall benefits. However, any lost participation 
from lower BCR structures tends to move the overall BCR closer to 1.  If the bottom 38 
structures do not participate in the project the BCR will be positive. The recommended plan is 
very reliant on the participation of the top structures.  


 Cost Sharing 


All estimates are at the 2024 price level and may change due to inflation prior to construction. 
The non-federal sponsor must provide self-certification of financial capability as required by 
USACE policy. Use of funds from other federal programs, including any non-federal 
contribution required as a matching share, to meet financial obligations of the non-federal 
sponsor is not permitted unless USACE authorizes use of those funds in writing.   


Project design and implementation costs are shared.  The cost share for this project is 65 percent 
federal and 35 percent non-federal. The non-federal sponsor is required to provide all LERRDs. 


6.7. 
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Based on these requirements, the estimated non-federal contribution for the recommended plan is 
$34,546,000, which includes $6,862,000 for PED, $5,495,000 in LERRD costs, and $22,189,000 
in construction costs (Table 6.5). 


Table 6.5.  Federal and non-federal cost share for the recommended plan. 
Costs ($000s) 


Construction Item Federal Cost Non-Federal Cost Total Cost 
PED* $12,743 (65%) $6,862 (35%) $19,605 


LERRDs $0 $5,495 $5,495 
Construction Costs* $51,412 $22,189 $73,601 
Subtotal $51,412 (65%) $27,684 (35%) $79,096 


Total Project $64,155 (65%) $34,546 (35%) $98,701 
*Construction costs include construction and construction management


Design and Construction 


The following considerations should be observed during design and construction of non-
structural measures general considerations from the FEMA Engineering Principles and 
Practices for Retrofitting Flood-Prone Residential Structures (FEMA P-259) when applying 
nonstructural measures for flood risk management:  


• Owner motivation
• Regulatory requirements
• [Proposed measures should] Observe codes, ordinances, and regulations for other


restrictions, such as setbacks and wetlands.
• [Proposed measures] Should be designed and constructed by experienced professionals


(engineers, architects, or contractors) to ensure effectiveness.
• Implement a scheduled maintenance plan to ensure nonstructural measures adequately


reduce flood risk to the structure over time.
• Recommend owners continue flood insurance coverage or consider buying flood


insurance coverage as floods may exceed the level of flood risk provided.


 Environmental Commitments


The recommended plan is environmentally acceptable. Coordination with resource agency 
representatives was initiated early in the study and there will be no effect on threatened and 
endangered species and associated critical habitat. The recommended plan includes only 
nonstructural measures to structures located within the floodplain.  


This IFREA complies with NEPA. A separate EA is not required because the study document is 
a fully integrated report that complies with both NEPA requirements and those of the USACE 
water resources planning process. A Clean Water Act Section 401 Water Quality Certification 
and Section 404(b)(1) analysis will not be required for the recommended plan as this proposed 
plan will not discharge dredged or fill material into navigable waters. Additionally, any HTRW 
Phase 1 assessments that would be needed prior to structural elevation and floodproofing of 
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individual structures as part of the recommended plan will be completed during the PED phase. 
During PED, if it’s determined that an area of 1 acre or more of earth would be disturbed, a 
National Pollutant Discharge Elimination System (NPDES) Permit and potentially a Storm 
Water Management Plan Permit would be obtained prior to start of construction. Erosion and 
sedimentation BMPs will be implemented as necessary during construction to minimize 
sediment runoff. 


A PA has been executed in accordance with 36 CFR 800.14(b)(3) that outlines the process to 
identify and evaluate historic properties and avoid, minimize, and where possible, mitigate for 
any adverse impacts in accordance with Section 106 of the NHPA and implementing regulations 
36 CFR 800. The PA will allow the USACE to complete the necessary historic and 
archaeological surveys during the follow-on PED phase of the project, once the nonstructural 
measures and identified properties have been confirmed.  


The Clean Water Act, Section 404 (40 CFR Part 230), requires that the Least Environmentally 
Damaging Practicable Alternative be identified. Although Alternative 1, No Action, would be 
the Least Environmentally Damaging Practicable Alternative (LEDPA) because it has less of an 
environmental impact than either Alternatives 3A or 3B, Alternative 1 does not meet the project 
purpose or objectives.  Alternative 3B, the recommended plan, is the LEDPA.  Alternative 3B 
more effectively meets the project purpose and objectives than does Alternative 3A, and will 
result in very similar environmental impacts.  The difference in environmentally damaging 
impacts resulting from Alternatives 3A and 3B are marginal, and therefore these alternatives are 
considered to be comparable and effectively equal with respect to damaging environmental 
impacts.  Because Alternative 3B (recommended plan) also is most effective at meeting the 
project purpose and objectives, the recommended plan is the LEDPA. 


 Environmental Consequences 


The environmental consequences of implementing the recommended plan are considered 
insignificant based on the analysis provided in Section 4.  Minor environmental effects will be 
realized and are unavoidable if the recommended plan is implemented.  These minor effects are 
described throughout Section 4.  The recommended plan will allow for some businesses and 
residents to continue to reside in the floodplain by reducing damages from flooding, but this is a 
relatively short-term solution to reducing flood damages. To reduce flood risk over the long-
term, development in the floodplain must be minimized.  This will enhance the natural 
functioning of the floodplain in mitigating floodwaters and reducing flood risk. Implementation 
of the recommended plan would result in the irreversible and irretrievable commitment of the 
following resources: greenhouse gases will be emitted (Section 4.2.8.), and there is the potential 
that historical structures may be modified from their original form (Section 4.2.3.). 


 Project-specific Considerations 


Federal implementation of the recommended plan would also be subject to non-federal sponsor 
compliance with the following applicable federal laws and policies: 


• Inform affected interests of the extent of protection afforded by the project no less than once 
each year. 
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• Agree to participate in and comply with applicable federal floodplain management and flood 
insurance programs. 


• Prepare a floodplain management plan already within one year of the signing of the project 
partnership agreement and implement the plan no later than one year following completion of 
project constructions as specified in Section 402 of the Water Resources Development Act of 
1986, as amended (33 U.S.C. 701b-12). 


• Prevent obstructions or encroachments on the project, including prescribing and enforcing 
regulations to prevent obstructions or encroachments, such as new developments on project 
lands, easements, and rights-of-way or the addition of facilities that may reduce the level of 
protection the project affords, hinder project OMRR&R, or interfere with project function. 


• Publicize floodplain information and provide this information to zoning and other regulatory 
agencies for use in adopting regulations, taking other actions to prevent unwise future 
development, and ensuring compatibility with protection levels provided by the project. 


• Comply with all applicable provisions of the Uniform Relocation Assistance and Real 
Property Acquisition Policies Act of 1970, Public Law 91-646, as amended (42 U.S.C. 4601-
4655) and the Uniform Regulations contained in 49 CFR Part 24 in acquiring lands, 
easements, and rights-of-way required for construction and OMRR&R of the project, 
including those necessary for relocations, borrowing of material, or disposal of dredged or 
excavated material. Inform all affected persons of applicable benefits, policies, and 
procedures in connection with these laws and regulations. 


• For so long as the project remains authorized, complete OMRR&R requirements on the 
project at no cost to the federal Government in a manner compatible with the project’s 
authorized purposes and in accordance with applicable federal and commonwealth laws, 
regulations, and any specific directions prescribed by the federal government. 


• Give the federal government a right to enter, at reasonable times and in a reasonable manner, 
upon property that the non-federal sponsor owns or controls for access to the project for the 
purposes of completing, inspecting, or conducting OMRR&R on the project. 


• Hold and save the U.S. free from all damages arising from the construction or OMRR&R of 
the project and any betterments, except for damages due to the fault or negligence of the U.S. 
or its contractors. 


• Keep and maintain books, records, documents, or other evidence pertaining to costs and 
expenses incurred pursuant to the project for a minimum of three years after final accounting. 


• Comply with all applicable federal and commonwealth laws and regulations, including but 
not limited to: Section 601 of the Civil Rights Act of 1964 (42 U.S.C. 2000d) and 
Department of Defense Directive 5500.11 issued pursuant thereto; the Age Discrimination 
Act of 1975 (42 U.S.C. 6102); the Rehabilitation Act of 1973, as amended (29 U.S.C. 794) 
and Army Regulation 6007 issued pursuant thereto; 40 U.S.C. 3141-3148 and 40 U.S.C. 
3701-3708 (labor standards originally enacted as the Davis-Bacon Act, the Contract Work 
Hours and Safety Standards Act, and the Copeland Anti-Kickback Act). 


• Perform, or ensure performance of, any investigations that are determined necessary to 
identify the existence and extent of any hazardous substances regulated under the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) and 
Public Law 96-510, as amended (42 U.S.C. 9601-9665) that may exist in, on, or under lands, 
easements, or rights-of-way that the federal government determines to be required for 
construction and completion of OMRR&R of the project. However, for lands that the federal 
government determines to be subject to the navigation servitude, only the federal government 
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shall perform such investigations unless the federal government provides the non-federal 
sponsor with prior specific written direction, in which case the non-federal sponsor shall 
perform such investigations in accordance with such written direction. 


• Assume, as between the federal government and the nonfederal sponsor, complete financial 
responsibility for all necessary cleanup and response costs of any hazardous substances 
regulated under CERCLA that are located in, on, or under lands, easements, or rights-of-way 
that the federal government determines to be required for construction and completion of 
OMRR&R of the project. 


• Agree, as between the federal government and the non-federal sponsor, that the non-federal 
sponsor shall be considered the operator of the project for the purposes of CERCLA liability, 
and to the maximum extent practicable, OMRR&R the project in a manner that will not cause 
liability to arise under CERCLA. 


• Comply with Section 221 of Public Law 91-611, Flood Control Act of 1970, as amended (42 
U.S.C. 1962d-5b), and Section 103(j) of the Water Resources Development Act of 1986, 
Public Law 99-662, as amended (33 U.S.C. 2213(j)), which provides that the Secretary of the 
Army shall not commence the construction of any water resources project, or separable 
element thereof, until each non-federal interest has entered into a written agreement to 
furnish its required cooperation for the project or separable element. 


 Environmental Operating Principles (EOP) 


This study and the associated recommended plan maintain the USACE commitment to 
environmental stewardship by conforming to the following USACE Environmental Operating 
Principles: 


Foster sustainability as a way of life throughout the organization. The recommended plan fosters 
environmental sustainability by representing the plan with no significant or permanent 
environmental impacts. 


Proactively consider environmental consequences of all USACE activities and act accordingly. 
The study team coordinated with appropriate environmental agencies to identify all possible 
environmental impacts and sought avenues to minimize those impacts throughout the 
development and evaluation/comparison of alternative plans. 


Create mutually supporting economic and environmentally sustainable solutions. The 
recommended plan reduces flood risk to communities throughout the study area through the 
implementation of measures that have no significant or permanent environmental impacts. 


Continue to meet our corporate responsibility and accountability under the law for activities 
undertaken by USACE, which may impact human and natural environments. The study team is 
engaged in the activities necessary to assess and minimize cumulative impacts to the 
environment through NEPA via necessary surveys and agency coordination. It is expected that 
the recommended plan will be compliant with all applicable laws and policies. 


Consider the environment in employing a risk management and systems approach throughout the 
life cycles of projects and programs. Environmental risks were identified early in the study 
process and used to inform plan formulation decisions. 
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Leverage scientific, economic, and social knowledge to understand the environmental context 
and effects of USACE actions in a collaborative manner. The study team worked with local and 
regional stakeholders and held multiple scoping meetings with the public to obtain all existing 
scientific, economic, and social knowledge regarding environmental context and used this 
information during the plan formulation process. 


Employ an open, transparent process that respects views of individuals and groups interested in 
USACE activities. The study team was open and transparent regarding the study process and 
possible outcomes during site visits and the public scoping meetings. All feedback obtained 
during these outreach activities was incorporated into the planning process. The recommended 
plan will be reviewed and potentially modified during the PED phase. If changes to the project 
result in effects that have not been previously evaluated, then pursuant to NEPA, USACE will 
prepare a separate NEPA document to address the changes and evaluate the associated effects. 
USACE and its contractors commit to avoiding, minimizing, and mitigating for adverse effects 
during construction activities.  


 Views of the Non-Federal Sponsor  


The NFS, represented by the North Carolina Department of Environmental Quality, has 
expressed support of the recommended plan.  A letter of intent acknowledging the NFS’s intent 
to support project implementation is included with this report. 


7. ENVIRONMENTAL COMPLIANCE 
 Environmental Compliance Table 


The PDT has determined that an EA is the appropriate compliance pathway for this study. Given 
that the recommendation will be purely nonstructural, an Environmental Impact Statement is not 
warranted.  A summary of environmental compliance activities completed to-date is presented in 
Table 7.1, as well as the compliance status of the recommended plan for each applicable statute.  


Table 7.1  Environmental coordination and compliance activities completed. 
Statute Actions Compliance 


Status 
NEPA Scoping letters sent: 4 JUN 2020 (Appendix J, includes 


recipient list); EA has been prepared and is integrated 
within this report. 


Compliant 


ESA Species list initially obtained from USFWS 29 April 2020; 
Updated species list obtained December 2023 (Appendix 
I); Scoping letters sent to USFWS 4 JUN 2020. USFWS 
has reviewed the draft IFREA and indicated that formal 
consultation is not necessary. No further compliance 
coordination necessary at this time. 


Compliant 


Fish and 
Wildlife 
Coordination 
Act (FWCA) 


Included as part of NEPA Scoping Letter; Scoping letters 
sent to USFWS 4 JUN 2020. Recommended plan does not 
necessitate separate FWCA report/compliance because it 
does not impact any stream or waterbody. 


Compliant 


6.13. 


7.1. 







   
 


96 
 


Statute Actions Compliance 
Status 


Migratory 
Bird Treaty 
Act (MBTA) 


Included as part of NEPA Scoping; Scoping letters sent to 
USFWS on 4 JUN 2020. No further compliance 
coordination necessary. 


Compliant 


CWA Included as part of NEPA Scoping; Scoping letters sent to 
NCDEQ and EPA Region 4 on 4 JUN 2020. 
Recommended plan may necessitate a CWA permit under 
Section 402 (erosion and sediment control permit (E&S) 
and potentially a stormwater management plan (SWMP) 
permit), but this will be determined and obtained if 
necessary during PED. 


Compliant 


CERCLA Included as part of NEPA Scoping; Scoping letters sent to 
NCDEQ and EPA Region 4 on 4 JUN 2020. 
Recommended plan may warrant a Phase 1 Environmental 
Site Assessment for a subset of structures, but this will be 
determined during PED. Further compliance coordination 
is not necessary. 


Compliant 


NHPA Scoping letters sent to NC SHPO and federally recognized 
Tribes on 4 JUN 2020. Formal NHPA consultation 
occurred between 27 OCT 2023 through 6 JUN 2024. On 6 
JUN 2024 the Corps and the NC SHPO executed a project 
specific Programmatic Agreement that details the timeline 
and methods for identifying, avoiding, minimizing, and 
mitigating effects to historic properties under Section 106 
of the NHPA.  


Compliant 


Coastal 
Zone 
Management 
Act (CZMA) 


Included as part of NEPA Scoping; Scoping letters sent to 
NOAA on 4 JUN 2020.  CZMA is not applicable to the 
recommended plan; no further compliance coordination is 
necessary. 


Compliant 


Marine 
Mammal 
Protection 
Act 
(MMPA) 


Included as part of NEPA Scoping; scoping letters sent to 
NOAA on 4 JUN 2020. NOAA provided comments on the 
draft IFREA and noted no objections to our determinations. 
No further compliance coordination is necessary. 


Compliant 


 
 Public Involvement 


7.2.1. Scoping 


Scoping under NEPA was initiated on June 4, 2020.  An initial public and stakeholder comment 
period occurred from June 4 through – July 4, 2020.  Comments and concerns were received 
from several agencies, and are summarized here: 


• Many comments pertained to the presence of exceptional aquatic habitat and biodiversity 
in the study area and the occurrence of rare or protected species; these comments 
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encouraged the use of non-structural measures to address flood-risk concerns to minimize 
disturbances or destruction of this exceptional habitat. 


• Economic implications for the communities and municipalities resulting from any 
imposed restrictions or regulations on development or requirements to install additional 
stormwater control measures were also noted as a concern. 


7.2.2. Agency Coordination  


The recommended plan does not require further coordination with state, local, or federal 
agencies except the following: 


• NC State Historic Preservation Office: Coordination with this office is ongoing with 
respect to historic structures that may be affected by the recommended plan.  A PA that 
outlines future coordination and obligations has been developed. See Appendix C, 
Executed Programmatic Agreement, for additional information.  


• NCDEQ: If the footprint for construction activities for the recommended plan for any 
single structure or group of adjacent structures exceeds 1 acre, then a Section 402 Clean 
Water Act permit may be necessary.  This will be determined during the PED phase of 
the project and will be coordinated with NCDEQ as needed. 


• If the tri-colored bat is listed as endangered under the ESA prior to construction (it is 
currently proposed), USACE will coordinate any consultation requirements with the 
USFWS.  This would be conducted as informal consultation. 


7.2.3. Tribal Consultation 


Tribal consultation letters were drafted and were sent in conjunction with the release of the draft 
report for public review. Tribal consultation was conducted with the following Federally-
recognized tribes with ancestral ties in the Tar Pamlico study area:  Catawba Indian Nation, 
Eastern Band of Cherokee Indians, Cherokee Nation, United Keetoowah Band of Cherokee 
Indians, and Monacan Indian Nation. Tribal consultation was also conducted with the following 
State recognized tribes: Haliwa-Saponi Indian Tribe, and Meherrin Indians. Additionally, the 
study team reached out to the North Carolina Commission of Indian Affairs.  The Monacan 
Indian Nation and the Cherokee Nation responded to the invitation to consult but declined to 
enter formal consultation with the study team.   


7.2.4. Public Comments Received and Responses 


Comments received during the public comment period included comments from Pitt County, 
NC, NOAA, FWS, and a citizen of NC.  Generally, concerns expressed during the public 
comment period included:  


1) A citizen expressed that non-structural measures are insufficient to reduce flooding, and 
that structural measures are necessary. They also expressed that reservoirs and dry-dams 
were not given enough consideration during the feasibility study. 


USACE RESPONSE: Structural measures, such as dry dams were considered throughout the 
feasibility study, but were ultimately determined to be not economically justified, and some 
were additionally determined to be environmentally damaging.  USACE recognizes their 
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9. List of Preparers 


Name Project Delivery Team Role 
Eric Merriam Project Manager 
Marion Divers Plan Formulator 
Kristi Dobra Environmental and EA Preparation 
Taylor Bolt  Economics 
Andrew Branard Hydraulic & Hydrologic Engineer 
Michelle Zulauf  Cultural Resources 
Debra Hunter Cost Engineer 
Gregory Pagani  Civil Engineer 
Frederick Sheffield Structural Engineer 
Allen Gratzer Real Estate 
James Kelly  Real Estate 


 


Name District Quality Control Team Role 


Kaitlyn Kiehart Planning 
Kristina Schultz Environmental and EA Preparation  
Amber Lanphere Cost Engineering 
Ed Stowasser Hydraulic and Hydrologic Engineering 
Frank Mills Civil Engineering 
Brittany Cranor Structural Engineering 
Jeffrey Horneman Real Estate 
Nakita Smith Real Estate 
Joseph Delucia Economics 
Michael Iagnemma Office of Counsel 
Stephanie Chechak Geotechnical Engineering 
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