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1. Executive Summary 

The Greenville Utilities Commission (GUC) is the largest utility in Pitt County, serving electric, water, sewer, 

and natural gas services to the City of Greenville and surrounding areas. The City of Greenville is located in 

central Pitt County. GUC’s water system includes three types of water supply sources. These sources 

include water supply from the Tar River, groundwater wells, and aquifer storage and recovery (ASR) wells. 

The majority of the water supply is obtained from the Tar River. Raw river water is treated at the GUC 

Water Treatment Plant (WTP) located on the northern bank of the Tar River along Old River Road. The 

WTP currently has a capacity of 22.3 million gallons per day (mgd). In addition to providing GUC’s water 

service area with finished water, GUC also sells finished water wholesale to several surrounding 

communities. 

A vicinity map is presented in Figure 1-1 illustrating municipal and county limits, waterbodies, location of 

source water, as well as WTP location. A project location map in Figure 1-2 illustrates the project area, 

roadways, municipal limits, and waterbodies, including the Tar River (source water) in the vicinity of the 

WTP. 

1.1 Project Description 

The GUC WTP is located on 147 acres within the City of Greenville limits. The WTP facilities are enclosed 

by an earthen flood protection berm. There are two large lagoons on site, also enclosed by earthen berms. 

The proposed project to expand the WTP from 22.3 to 32 mgd consists of the following components: 

• One 30-inch parallel pipeline to convey raw water from the raw water pump station to the pre-

sedimentation impoundment 

• Additional yard piping to convey raw water from the pre-sedimentation impoundment to the existing 

clarification trains as well as the new train 

• New clarification train with two rapid mix basins with vertical mixers 

• One 10 MGD Superpulsator® clarifier 

• New pre-chemical facility to house vacuum pumps and a coagulant aid polymer system for the new 

Superpulsator®. 

• Four new filters 

• One clearwell pump station to convey filtered water from the filter effluent to the ground storage 

tanks, including two pumps and space for a third future pump. 

• One bulk chemical storage facility to provide additional storage for alum, caustic soda, 

orthophosphate. 

• Upgrades to the existing bulk chemical storage facility to provide additional storage for sodium 

hypochlorite. 

• Upgrades to the chemical feed systems. 
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1.2 Reasons for Proposed Project 

Infrastructure planning in the GUC water service area has demonstrated a need for a WTP expansion from 

22.3 mgd to 32 mgd, as peak demands have exceeded 80 percent of capacity. GUC staff have observed 

maximum day demands of 18.1 mgd in the last few years, which is approximately 81 percent of the rated 

WTP capacity of 22.3 mgd. Water demand is anticipated to increase even with historical reductions in per 

capita water use due to water conservation and greater efficiencies. The proposed expansion is supported 

by the results of water demand projections applied to the climate uncertainty model developed for GUC. 

The model includes wholesale users, future industrial demand, and the impact of water conservation. The 

proposed capacity expansion is attributed to growth in the GUC service area and not from wholesale users. 

The water infrastructure planning analysis demonstrated marginal growth among wholesale users in 

addition to GUC’s ability to curtail demand at a 90th percentile water use.  

1.3 Results of Alternatives Analysis 

Six different alternatives were evaluated for the GUC Phase 1 WTP Improvements. These alternatives 

include a no-action alternative, using groundwater (freshwater) as source water, use of the Roanoke River 

as source water, using aquifer storage and recovery (ASR) to increase the water supply, use of brackish 

water via groundwater or surface water (Pamlico River), and the selected alternative of continuing to use 

the Tar River as the long-term water supply source. The selected alternative was the only feasible 

alternative that will meet the project purpose and need. The selected alternative leverages use of existing 

resources. 

An opinion of probable cost was only developed for the preferred alternative, as the other five alternatives 

were either not feasible or did not address the project purpose and need. The opinion of probable project 

costs for the proposed project is anticipated to be approximately $53 million with a total present worth of 

$58.9 million. It is anticipated that Drinking Water State Revolving Funds (SRF) funding will finance 

$20 million and Water Infrastructure Finance and Innovation Act (WIFIA) funding will finance $26 million. 

Local funds will cover the remaining balance.   

1.4 Summary of Environmental Impacts and Mitigation 

A summary of the anticipated direct, secondary, and cumulative impacts as a result of the proposed project 

are summarized in Table 1-1. Table 1-1 also includes a summary of mitigation measures to offset both 

direct and indirect impacts. Local programs and ordinances have been developed for each community in 

the service area that guide current and future development and ensure compliance with state and federal 

standards. These ordinances include provisions that limit direct and indirect adverse impacts from 

stormwater runoff, floodplain development and development related erosion and sedimentation 

1.5 Project Funding and User Fee Impacts 

The proposed project will be funded using a combination of Drinking Water SRF, WIFIA funding, and local 

funding. Significant impacts are not anticipated to the monthly utility bill and user rates from the proposed 

project. 



 
 

 December 2019 
 

 

Hazen and Sawyer   |   Executive Summary iii 

Greenville Utilities Commission 
Engineering Report / Environmental Information Document 
Phase 1 Water Treatment Plant Improvements 

Table 1-1:  Summary of Direct Impacts, Secondary and Cumulative Impacts, and Mitigation for 

the Greenville Utilities Commission Phase 1 Water Treatment Plant Improvements 

Project 

Resource 
Category 

Potential Direct 
Impacts 

Measures to 
Mitigate 
Direct Impacts 

Potential 
Secondary and 
Cumulative 
Impact 

Local Ordinances 
to Mitigate 
Secondary and 
Cumulative 
Impacts 1 

Topography and 
Floodplains 

• Erosion and 
sedimentation 
during 
construction 

• Addition of fill 
material 

• Excavation and 
grading 

• Disturbed areas 
returned to original 
grade 

• No new structures 

in floodway 

• New structures in 
floodplain will be 
constructed 
behind existing 
flood berm 

• Erosion and 
Sedimentation 
Plan 

• Potential future 
growth may lead 
to modification of 
topography for 

construction 

• Local erosion and 
sedimentation 
ordinances 

• Local floodplain 

ordinances 

Soils • Erosion and 
sedimentation 

• Impact to water 
resources from 
construction runoff 
and spillage 

• Erosion and 
Sedimentation 
Plan 

• Waste material 
storage plan 

• Potential increase 
in surface water 
turbidity 

Local erosion and 
sedimentation 
ordinances 

Prime and Unique 
Farmland 

• No impact • N/A • Potential loss of 
prime and unique 
farmland due to 
urban growth 

• Land Use Plan 

• Code of Ordinances 

Land Use • No impact • N/A • Potential loss of 
open or 
agricultural areas 
to urban uses 

• Potential for 
overuse of parks, 
greenways and 
natural areas from 

growth 

• Land Use Plan 

• Code of Ordinances 

Forest Resources • Forest clearing 
minimized and 
adjacent to 
existing 
maintained area 
within WTP 

property 

• No clearing of 
mature forest or 
significant forest 
resources 

• Potential loss of 
forested land for 

urban growth 

• Land Use Plan 

• Code of Ordinances 

Water Resources • Water quality 
degradation from 
runoff and 
sedimentation 
during 
construction 

• Erosion and 
Sedimentation 
Plan 

• Potential increase 
in surface water 
turbidity 

• Local erosion and 
sedimentation 
ordinances 
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Table 1-1:  Summary of Direct Impacts, Secondary and Cumulative Impacts, and Mitigation for 

the Greenville Utilities Commission Phase 1 Water Treatment Plant Improvements 

Project 

Resource 
Category 

Potential Direct 
Impacts 

Measures to 
Mitigate 
Direct Impacts 

Potential 
Secondary and 
Cumulative 
Impact 

Local Ordinances 
to Mitigate 
Secondary and 
Cumulative 
Impacts 1 

Wetlands and 
Streams 

• No direct impacts 
from construction 

• Operational 
(temporary) 
impacts to Tar 
River during 
maintenance of 
raw water intake 

• Erosion and 
Sedimentation 
Plan 

• BMPs used for 
protection of 
surface waters 

• Potential for 
increase in silt and 
sediment from 
development 
activities 

• Potential for loss 
or disturbance of 
wetlands from 
future 
development 

• Local stream buffer 
ordinances 

• Local erosion and 
sedimentation 
ordinances 

• Local stormwater 
ordinances  

Shellfish and Fish • Water quality 
degradation from 
runoff and 
sedimentation 
during 
construction 

• Erosion and 
Sedimentation 
Plan 

• Potential habitat 
degradation from 
development 

• Local erosion and 
sedimentation 
ordinances  

Wildlife and 
Natural Vegetation 

• Habitat 
degradation during 
construction 

• Erosion and 
Sedimentation 

Plan 

• Construction areas 
mostly limited to 
existing 
maintained 
grassed areas  

• Potential habitat 
degradation from 
development 

• Land Use Plans 

• Code of Ordinances 

Public Lands and 
Scenic, 
Recreational and 
State Natural 
Areas 

• No impacts • N/A 

 
• No impacts • N/A 

Areas of 
Archaeological or 
Historical Value 

• No impacts • N/A • No impacts • N/A 

Air Quality • Increase in 
emissions during 
construction 

• Proper vehicle 
maintenance 

• Wetting of 
exposed soil and 

soil stabilization 

• Potential increase 
in air emissions 
due to growth 

• State air quality rules 

Noise Levels • Noise generated 
during 
construction 

• Occasional and 
temporary noise 
from emergency 
generators 

• Construction hours 
limited to 
maximum extent 
practicable 

• Increase in traffic 
noise from growth 

• Local noise 
ordinance 
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Table 1-1:  Summary of Direct Impacts, Secondary and Cumulative Impacts, and Mitigation for 

the Greenville Utilities Commission Phase 1 Water Treatment Plant Improvements 

Project 

Resource 
Category 

Potential Direct 
Impacts 

Measures to 
Mitigate 
Direct Impacts 

Potential 
Secondary and 
Cumulative 
Impact 

Local Ordinances 
to Mitigate 
Secondary and 
Cumulative 
Impacts 1 

Introduction of 
Toxic Substances 

• Exhaust emissions 
and oil, fuel, or 
other vehicle fluid 
leaks 

• Proper 
maintenance and 
collection and 
disposal of fluid 
containers 

• No impacts • N/A 

Environmental 
Justice – Minority 
Population 

• GUC WTP is 
located in Block 
Group 1 of Census 
Tract 8, which has 
minority population 
that is greater than 
50 percent of total 
area population 

• Temporary, 
negligible impacts 
from construction, 
increased traffic 
on existing 

roadways 

• Positive direct 
impact of ensuring 
adequate, quality 
drinking water 
supply in the 

service area 

• Negligible impacts 
due to positive 
result of ensuring 
adequate, quality 
drinking water 
supply 

• N/A 

Environmental 
Justice – Low 
Income Population 

• No impacts 
expected as the 
block group has a 
low-income 
population below 
threshold 

• N/A • Negligible impacts 
due to positive 
result of ensuring 
adequate, quality 
drinking water 
supply 

• N/A 

1 Refer to Table 6-8 for stormwater, floodplain, erosion control, and buffer ordinances for communities in the service 
area 
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2. Existing Facilities 

2.1 Overview 

The Greenville Utilities Commission (GUC) is the largest utility in Pitt County, serving electric, water, sewer, 

and natural gas services to the City of Greenville and surrounding areas. The City of Greenville is located 

in central Pitt County. Surrounding communities include Bethel, Grimesland, Simpson, Grifton, Ayden, 

Winterville, and Farmville. GUC’s water service area stretches northwest from downtown Greenville to the 

Edgecombe County line west of Bethel. GUC’s water service area is also bounded on the southern end by 

the Eastern Pines and Bell Arthur Water Corporation services areas and the Town of Winterville’s 

extraterritorial jurisdiction (ETJ). The northeastern parts of the service area are roughly bounded by the Tar 

River. The eastern most parcel in the GUC water service area is bounded by Moyes Run near the Tar 

River, including Cannon Swamp, Parker Creek, and Barber Creek. A vicinity map is presented in Figure 2-1 

illustrating municipal and county limits, waterbodies, location of source water, as well as the water 

treatment plant (WTP) location. A project location map in Figure 2-2 illustrates the project area, roadways, 

municipal limits, and waterbodies, including the Tar River (source water) in the vicinity of the WTP. 

GUC’s water system includes three types of water supply sources. These sources include water supply 

from the Tar River, groundwater wells, and aquifer storage and recovery (ASR) wells. The majority of the 

water supply is obtained from the Tar River. Raw river water is treated at the WTP located on the northern 

bank of the Tar River along Old River Road. The WTP currently has a capacity of 22.3 million gallons per 

day (mgd). Finished water is stored in two 3-million gallon (MG) ground storage reservoirs. The 

groundwater wells are subject to a 75 percent reduction by 2018 per the Central Coastal Plain Capacity 

Use Area (CCPCUA) rule. Five of GUC’s groundwater wells are directly connected to the distribution 

system and three wells are associated with the Northside Blending Station. ASR was previously 

investigated as a source of water supply to facilitate meeting maximum day demands.  

In addition to providing GUC’s water service area with finished water, GUC also sells finished water 

wholesale to several surrounding communities. GUC has developed water purchase agreements with the 

Town of Bethel and Stokes Regional Water Corporation, communities that reside in the Tar River basin 

portion of Pitt County. In November 2011, GUC obtained an Interbasin Transfer (IBT) Certificate to sell 

finished water to the communities of Farmville, Winterville, and Greene County. Farmville (located in Pitt 

County) and Greene County are situated in the Contentnea subbasin of the larger Neuse River basin. The 

Town of Winterville, located in Pitt County southeast of the City of Greenville, is located in the Neuse River 

basin. The purchase of bulk finished water from GUC to the Town of Farmville and Greene County 

constitutes an IBT from the Tar River subbasin to the Contentnea Creek subbasin. Sale of finished water to 

the Town of Winterville and a portion of Greene County constitutes an IBT from the Tar River subbasin to 

the Neuse River subbasin.  

The IBT Certificates were the result of the Town of Farmville, the Town of Winterville, and Greene County 

having to replace current and future water supply as a result of the mandatory groundwater withdrawal 

reductions per the CCPCUA rules. The CCPCUA rules require groundwater withdrawal reductions by 

75 percent in three phases (2008, 2013, and 2018) from an approved base rate (ABR) for each community. 

Recent modifications to the CCPCUA rules have allowed some communities to hold their withdrawal 
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reduction at 25 percent. An IBT is not part of this WTP expansion project, as all of the demands associated 

with the expansion are associated with the GUC service area and not wholesale communities. 

2.2 Water Treatment Plant Condition 

Construction of the GUC WTP began in 1980 and was commissioned in 1983 at a capacity of 12.0 mgd. 

The original plant consisted of a pre-settling impoundment, two-stage rapid mix, six-stage flocculation, four 

conventional sedimentation basins, four dual media filters, and two 3 million gallon (MG) ground storage 

tanks. The WTP was expanded to its current capacity of 22.3 mgd in 1999. This expansion included 

expanding the flocculation process to nine stages, adding two sedimentation basins, adding three filters, 

and the addition of permanganate and powdered activated carbon (PAC) facilities. An ozone and liquid 

oxygen (LOX) system was also added to the WTP with the capability of feeding ozone in the raw water 

(pre-ozone) and/or settled water. GUC uses ozone for primary disinfection and chloramines for secondary 

disinfection in the distribution system. The 1999 expansion project also include upgrades to the raw water, 

clearwell, and finished water pump stations. Backwash and sedimentation basin residuals are conveyed to 

a sludge lagoon with the decant effluent discharged to the Tar River.  

The WTP is currently rated at a capacity of 22.3 mgd in 1999. However, the firm capacity of the WTP is 

19.2 mgd based on the firm filtration capacity. Several components of the WTP have a firm capacity less 

than 19.2 mgd. GUC staff observed maximum day demands of nearly 18.1 mgd in 2019. The average day 

WTP production over the last 12 months was 13.7 mgd. Appendix A provides a summary of the average 

day demand for the past two years. Predictions of water use and growth patterns suggest that maximum 

day demands could exceed WTP capacity earlier than the capacity expansion is anticipated to be 

available.  

In general, the WTP is in good condition and in compliance with all regulatory requirements. The WTP is 

not under a Special Order by Consent (SOC). The WTP has also not received any Notice of Violations 

(NOVs). However, there have been a few issues associated with whole effluent toxicity (WET) test failures 

in 2015 and 2016 at the National Pollutant Discharge Elimination System (NPDES) outfall (NC0082139). 

The issue was resolved when GUC staff began dechlorinating the backwash water supply with 30 percent 

calcium thiosulfate to minimize chlorine residual in the lagoon. This action also resolved an issue with 

elevated manganese concentrations on the filters. Appendix B provides a summary of the maximum 

contaminant levels (MCLs) and secondary maximum contaminant levels (SMCLs).  

Figure 2-3 illustrates a site layout of the existing (and proposed) WTP infrastructure to include yard piping. 

The following sections provide a description of each unit process. Figure 2-4 provides a process flow 

diagram. The following sections provide a description of each unit process and the condition.  

2.2.1 Raw Water Pump Station and Intake Screens 

Raw water for the Greenville WTP is withdrawn via nine stainless steel wedge wire intake screens located 

in the Tar River. The original four tee screens, constructed in 1980, are located at -3.4 feet mean sea level 

(MSL). Four additional tee screens were installed in 2011 at -7.0 feet MSL and are located just downstream 

of the 1980 screens. The ninth screen, added in 2004, is located adjacent to the raw water pump station at 
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an elevation of 10.0 feet MSL and is used during high river level conditions. Design parameters of the 

existing intake screens are summarized in Table 2-1. Under normal plant procedures, eight of the screens 

are used to include all of the 27-inch and 42-inch screens. The nominal capacity of these intake screens is 

69 mgd, which is sufficient for the 32 mgd expansion.  

Table 2-1:  Summary of Existing Intake Screen Design Criteria 

Parameter 1980 Intake Screens 2004 Intake Screen 2011 Intake Screens 

Number of screens 4 1 4 

Rated capacity of each screen 
4,167 gpm 

(6 mgd) 
8,333 gpm 
(12-mgd) 

7,818 gpm 
(11.25-mgd) 

Maximum slot velocity at 
design flow 

0.50 ft/s 0.50 ft/s 0.50 ft/s 

Slot opening size 0.20 inch (5 mm) 0.04 inch (1 mm) 0.04 inch (1 mm) 

Screen diameter 27 inches 60 inches 42 inches 

Inlet pipe Two 30-inch pipes One 24-inch pipe Two 30-inch pipes 

Airburst flange connections Yes No No 

Condition Fair Poor Fair 

 

GUC currently has a sand eductor system in place to account for potential sand build-up in the raw water 

pump station wet well. The sand eductor system is a removal technique designed to pump wet well 

sediment accumulation back into the river. Currently, there are no foreseen modifications to the eductor 

feature to maintain sediment control at the pump station. There is also a backflush system, designed to 

flush the raw water intake piping and screens by pushing flow back through the intake piping via a 

connection to the raw water pump discharge header. GUC staff have documented issues with sediment 

and debris build-up around the intake screens in the Tar River.  GUC has experienced failures recently on 

several of the 2004 Intake Screens.  Welds on the end caps have failed.  The welds were repaired in situ in 

2017 but recent inspections have noted that some of the repairs are also starting to fail.  In a separate 

project, GUC is planning to replace the 2004 intake screens. 

During typical operations, raw water is conveyed to the pump station wet well via gravity by four 30-inch 

lines with each set of four screens feeding two lines. Raw water is drawn from the pump station’s wet well 

via four vertical turbine pumps and discharged to the pre-sedimentation impoundment or to the rapid mix 

facility via a bypass line. The pumps discharge into a 30-inch common header that directly connects to the 

inlet of the pre-sedimentation impoundment. Bypass piping (e.g., 30-inch) directs raw water around the pre-

sedimentation impoundment and into the WTP. The raw water pump station is designed to accommodate 

four pumps. Design criteria for the existing raw water pumps is summarized in Table 2-2. Figure 2-5 

illustrates the site plan arrangement of the raw water pump station and associated yard piping. 
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Table 2-2:  Summary of Design Parameters for Existing Raw Water Pumps 

Pump 

Year 
Installed or 

Last 
Upgraded 

Design 
Flow Rate 

Design 
Head 

Motor 
Horsepower 

Efficiency 
at Design 

Point Condition 

Raw water 
pump No. 1 

2012 12.0 mgd 56 feet 150 86% Good 

Raw water 
pump No. 2 

2000 12.0 mgd 56 feet 150 83% Good 

Raw water 
pump No. 3 

1993 12.0 mgd 56 feet 150 86% Good 

Raw water 
pump No. 4 

1981 12.0 mgd 50 feet 150 84% Good 

 

2.2.2 Pre-Sedimentation Impoundment 

The existing pre-sedimentation impoundment is a 63 MG reservoir that was constructed in 1981. The 

impoundment provides preliminary solids settling and assures relatively consistent raw water quality that is 

conveyed to the treatment process. Relevant elevations and design characteristics of the impoundment are 

provided in Table 2-3. The impoundment serves two main functions, as follows: 

• Pre-settling – reduces raw water turbidity and buffers against water quality excursions (e.g., 

rain events, hurricanes, etc.). 

• Off-stream storage – provides risk mitigation against spills/contamination events upstream 

in the Tar River and failures, shutdowns, or planned maintenance activities for the intake 

screens. 

The pre-sedimentation impoundment serves as a buffer to dampen turbidity fluctuations in the raw water 

supply from the Tar River. This provides a more consistent incoming raw water quality and limits frequent 

changes to raw water chemical doses. The impoundment also tends to buffer influent manganese 

concentrations by settling primarily particulate manganese. Soluble and colloidal manganese are typically 

treated via chemical oxidation in the WTP.  

In October 2016, Hurricane Matthew struck the state of North Carolina causing flooding events across the 

region and resulted in challenging Tar River water quality for several days thereafter. Over this timeframe, 

a pair of bulk fertilizer storage tanks at Southern States Chemical in Princeville were found empty. This 

facility is located along the Tar River, upstream of the WTP intake. The plant manager at Princeville facility 

had drained the tanks as a precaution before the hurricane; however, the message did not reach GUC in a 

timely fashion. As a precaution, GUC staff shutdown the plant’s intake and relied on the off-stream storage 

volume of the impoundment. Impoundment drawdown reached approximately 5 feet, a level just 2 feet 

above the minimum operating range. The United States Environmental Protection Agency (EPA) 

conducted water quality tests to quantify nitrate and phosphorus levels in the river. Although high levels 
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were not found in the water, this event identified the potential vulnerability of the raw water supply to 

contamination as well as the value of off-stream storage to maintain treatment operations. 

Table 2-3:  Design Characteristics of the 1981 Pre-Sedimentation Impoundment 

Parameter Design Criteria  

Capacity 63 MG 

Slope (H:V) 2:1 

Top elevation 1 53 feet 

Overflow elevation 1 51 feet 

Invert elevation 1 18 feet 

Typical drawdown range 0 – 7 feet 

Influent elevation (top) 1 21 feet 

Effluent elevation (top) 1 26 feet 

Liner Flexible geomembrane 

Condition Good 

1 Elevations are reported relative to mean sea level. 

 

2.2.3 Coagulation and Sedimentation 

The existing WTP utilizes conventional coagulation, flocculation, and sedimentation technologies. The 

coagulation stage of treatment consists of one two-stage rapid mix basin configured for either series or 

parallel operation. Each compartment contains a constant speed vertical mixer used to blend coagulation 

chemicals into the raw water. Alum, caustic, and polymer can be fed upstream of the first rapid mixer or 

downstream of the second rapid mixer. Table 2-4 summarizes the size and age of each mixer utilized in the 

rapid mix and flocculation processes. Basic design parameters for the existing rapid mixers are as follows: 

• Detention time (two basins in series) at treatment capacity (22.3 mgd) – 67.6 seconds 

• Mixing intensity at treatment capacity (22.3 mgd) and 20°C – 405 sec-1 

Downstream of the rapid mix basins, there are nine flocculation basins each equipped with a variable-

speed vertical mixer. The basins are separated by wooden baffles and operated in a series configuration. 

Polymer can be fed downstream of the first, fourth and seventh stages. Basic design parameters for the 

existing flocculation basins are as follows: 

• Detention time (nine basins in series) at treatment capacity (22.3 mgd) – 30.8 minutes 

• Mixing intensity at treatment capacity (22.3 mgd) and 20°C 
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Table 2-4:  Summary of Age and Year Installed for Existing Rapid Mixers and Flocculators 

Mixer 
Motor 

Horsepower 
Design Mixing 

Intensity 1 Year Installed 
Equipment 

Age Condition 

Rapid Mixer – 1 7.5 405 sec-1 1983 34 Good 

Rapid Mixer – 2 7.5 405 sec-1 1983 34 Good 

Flocculator – 1 2 80 sec-1 1983 34 Good 

Flocculator – 2 2 71 sec-1 1983 34 Good 

Flocculator – 3 2 62 sec-1 1983 34 Good 

Flocculator – 4 2 53 sec-1 1983 34 Good 

Flocculator – 5 2 44 sec-1 1983 34 Good 

Flocculator – 6 2 35 sec-1 1983 34 Good 

Flocculator - 7 2 26 sec-1 2002 15 Good 

Flocculator - 8 2 17 sec-1 2002 15 Good 

Flocculator - 9 2 8 sec-1 2002 15 Good 

1 Average of nine flocculation basins equals 44 sec-1. 

 

There are six existing conventional sedimentation basins. Four of the basins are original to the WTP and 

two were added as part of the 1999 expansion. Each sedimentation basin is equipped with two mechanical 

sludge collection systems consisting of a traveling vacuum header displaced by an electric pulley drive unit. 

The design parameters for each sedimentation basin are summarized as follows: 

• Detention time = 3.4 hours 

• Overflow rate = 0.5 gpm/SF 

• Treatment capacity = 3.7 mgd 

• Weir overflow rate = 100,725 gpd/ft 

• Flow through velocity = 0.28 ft/s 

2.2.4 Ozone 

Pre-ozonation and intermediate ozonation were constructed in 2004. One pre-ozone contactor is located 

upstream of the rapid mix and is designed to provide a 3.2 minute detention time. Ozone is injected into 

raw water via sidestream injection system. Two 2,000 gallons per minute (gpm) sidestream injection pumps 

located in the intermediate ozone facility pipe gallery pump ozone solution to the injection point in vault 

upstream of the pre-ozone contactor. Design criteria pertaining to the pre-ozone contactor and its 

components are summarized in Table 2-5. The raw water ozone system was designed to oxidize iron, 

manganese, and taste and odor compounds. However, GUC staff does not currently practice pre-
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ozonation at the WTP.  Raw water flow is still routed through the contactor for additional contact time for 

sodium permanganate when it is being fed for manganese control.   

There are hydraulic limitations associated with the existing pre-ozone contactor. Currently, there is not 

sufficient freeboard in the contactor at higher flow. The top slab of the contractor is often surcharged, which 

results in water overtopping the underflow baffle and short circuiting the reactor. Further, GUC staff have 

observed inconsistent residual permanganate concentrations after the raw water contactor greater than 

17 mgd and loss of pre-oxidation performance greater than 19 mgd. This is consistent with the predicted 

short-circuiting condition where the water overtops the underflow baffle and will flow directly across the top 

of the tank to the overflow baffle before exiting the tank. Under this condition, the volume of the reactor is 

not effectively utilized and the detention time of the water flowing through the reactor may be significantly 

shorter than the theoretical reactor detention time. It should also be noted that the pre-ozone contactor 

cannot be effectively operated as an ozone contactor under the surcharged condition. Ozone reactors 

require headspace to allow for off-gas of ozone for subsequent collection and destruction. Additionally, 

hydraulic detention time at a WTP flow of 22.3 mgd is approximately 3.2 minutes, which is less than the 

optimal range for raw water ozonation. GUC staff has not historically utilized raw water ozonation and there 

has not been a demonstrated need based on past WTP performance. 

Table 2-5:  Design Criteria for Pre-Ozone System 

Parameter Units Design Criteria 

Number of contactors ---- 1 

Length feet 63 

Width feet 7 

Depth feet 15 

Tank volume gallons 49,500 

Tank hydraulic detention time at 
22.3 mgd 

minutes 3.2 

Number of baffle walls ---- 2 

Ozone sampling points ---- 2 

Dosing method ---- Sidestream injection 

Sidestream pumps, number of units ---- 2 

Sidestream pumps, capacity gpm 2,000 

Sidestream pumps, TDH feet 110 

Feed gas source ---- Liquid oxygen 

Ozone destruct ---- Heat assisted catalytic destruct system 

Condition ---- Fair 
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Intermediate ozonation is used at the WTP for primary disinfection as well as oxidation of iron, manganese, 

and other constituents. The ozone system consisting of three 900 pound per day (lb/d) ozone generators 

and four intermediate ozone contactors. Each contactor has six cells each with ozone diffusers in Cells 1 

and 3. The contactor depth of 21 feet helps promote high transfer efficiency. The diffuser system in Cell 1 is 

supplied by a 3-inch stainless steel ozone line and a 2-inch line in Cell 3. Flow through the intermediate 

contactors is controlled using a mag meter and modulating valve on each influent line.  

Table 2-6 summarizes the design criteria for the intermediate ozone system components. LOX is the feed 

gas source for the ozone system and is stored on site in two 13,000 gallon LOX storage tanks adjacent to 

the intermediate ozone building. There are two ambient vaporizers for converting LOX to gaseous oxygen 

(GOX). GUC staff purchases LOX and leases the LOX system from Matheson. GOX is conveyed to the 

three ozone generators which are powered by individual power supply units. The ozone generators 

manufactured by Ozonia were installed in 2004. The cooling system includes three open loop ozone 

cooling water pumps. Water supply for the ozone cooling water pumps comes from an 8-inch header 

encased in concrete below the ozone pipe gallery that ties into 48-inch filter effluent line. Off-gas is 

captured and conveyed to two catalytic ozone destruct units preceded by a heater. The ozone destruct 

units are connected to the pre-ozone and intermediate contactors.  

An ozone facility assessment was conducted in March 2012 and the results are documented in GUC Water 

Treatment Facilities Master Plan Technical Memorandum #8 (HDR, 2012). The assessment concluded that 

the ozone generators and power supply units are providing reliable operation and in good working 

condition. The projected useful lifespan of the equipment was determined to be around 2022 for the 

ozonators and 2030 for the power supply units. 

Table 2-6:  Design Criteria for the Intermediate Ozone System 

Parameter Units Design Criteria 

Number of contactors ---- 4 

Number of cells per contactor ---- 6 

Contactor length feet 50 

Contactor width feet 12 

Contactor depth feet 21  

Contactor volume gallon 94,200  

Contactor hydraulic retention time 
at 22 mgd 

minutes 
24 

Dosing method ---- Diffusers 

Number of ozone generators ---- 3 

Ozone generator capacity, 8% lb/d 900 

Flow pattern ---- Parallel 

Feed gas source ---- Liquid oxygen 
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Table 2-6:  Design Criteria for the Intermediate Ozone System 

Parameter Units Design Criteria 

Ozone destruct ---- Heat assisted catalytic destruct system 

Condition ---- Good 

 

2.2.5 Filters 

The GUC WTP currently has seven dual-cell filters. Table 2-7 identifies the basis of design for the existing 

filters. Filters 1 through 5 and Filter 7 are dual media filters with 36 inches of anthracite and 12 inches of 

sand. Filter 6 operates in a biological mode and has 48 inches of granular activated carbon (GAC) and 

12 inches of sand. Filters 3 and 5 were recently upgraded to AWI stainless steel filter underdrains. The 

remaining filters are equipped with Leopold (Xylem) underdrains. Filters 1, 2, 4, and 7 are now equipped 

with the latest Leopold IMS cap design and Filter 6 continues to use the older IMS cap system. 

In general, the existing filters are performing well. The WTP has averaged filter run times of approximately 

95 hours since 2007. Filtered water turbidities averaged 0.06 NTU in the same period. In December 2015, 

reduced filter runtimes in the biologically active filter (Filter 6) led GUC staff to pursue a filter surveillance 

program with Hazen and Sawyer. This surveillance led to a recommendation from Hazen to replace the 

media (e.g., GAC and sand) in Filter 6. The underdrains were also inspected and minor repairs were 

completed.  

In August 2016, GUC staff observed cratering and mounding of the media in Filter 1. Partial excavation of 

the media revealed bulging of one of the IMS media retainers on the Leopold SL underdrain. Hazen 

recommended a full inspection of the underdrain by Leopold. 

Table 2-7:  Existing Filters Basis of Design 

Parameter Units Design Criteria 

Number of filters ---- 7 

Surface area per cell SF 272 

Cells per filter ---- 2 

Maximum filtration rate gpm/SF 4.06 

Permitted filtration capacity mgd 22.3 

Media configuration ---- 
Filters 1 – 5, 7 

36" anthracite, 12" sand 
Filter 6 

48" GAC, 12" sand 

Distance between top of media and 
underside of trough 

feet 3 3 

Approximate available driving head feet 4.8 3.8 

Approximate freeboard feet 4 3 
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Table 2-7:  Existing Filters Basis of Design 

Parameter Units Design Criteria 

Trough width inches 16 

Trough quantity per filter cell ---- 3 

Filter backwash system ---- Air and water 

Underdrain type ---- 
Filters 1, 2, 4, 6, & 7 – Leopold (Xylem) IMS cap style 

Filters 3 & 5 – AWI stainless-steel underdrain 

Condition ---- Good 

 

The existing filter backwash system consists of a single, can-type vertical turbine pump that conveys 

backwash water to each individual filter along a 24-inch ductile iron pipe (DIP) header. Backwash supply 

water comes from two 3 MG ground storage tanks feeding the suction side of the backwash pump. A 

combination Venturi flow meter and modulating butterfly valve control the flow output of the constant speed 

pump achieving different wash rates at the filter. Construction of the backwash supply header serving the 

first four filters operates in a submerged environment within the filtered water flume. The remaining header, 

encapsulated in concrete, runs underneath the foundation slab of the filter gallery serving the remaining 

three filters at the plant. A butterfly valve, located between the high-service pump discharge header and the 

backwash pump discharge, serves as the backup to the pump. In the event the backwash pump is 

unavailable, the plant staff isolate the backwash pump from service, and slowly open the butterfly valve to 

provide washwater off the high-service discharge header. Table 2-8 summarizes the design conditions of 

the existing filter backwash system. The backwash waste line discharges into a manhole with other waste 

streams, routed to the WTP lagoon. 

Table 2-8:  Summary of Design Criteria for Existing Backwash System 

Parameter Units Design Criteria 

Backwash Pump   

Quantity ---- 1 

Type ---- Can-type, vertical turbine 

Design capacity gpm 10,000 

Design discharge pressure feet 43 

Motor size HP 150 

Speed rpm 1,170 

Drive type ---- Constant speed 

Backwash Piping   

Header size inches 24 
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Table 2-8:  Summary of Design Criteria for Existing Backwash System 

Parameter Units Design Criteria 

Individual filter pipe size inches 20 

Flow Control   

Flow meter size inches 18 

Flow meter type --- Venturi 

Flow control size inches 18 

Flow control type ---- Butterfly 

Backup System ---- High Service Pressure – Butterfly Valve Isolation 

 

One concern identified with the existing backwash system is the current condition of the submerged 

backwash header. Two separate inspection events identified significant corrosion of the header and signs 

of failure of the pipe coating system. The first inspection, performed in August 2013, provided the following 

findings: 

• At rust removal locations, metal loss measured between 0.0625 inches to 0.25 inches. 

• Severe corrosion of flanged piping hardware. 

• Non-intact coating system. 

A second inspection, performed in September 2015, yielded these subsequent results: 

• Ultrasonic thickness measurements identified the wall thickness of the pipe ranges 

between 0.75 inches to 0.80 inches. 

• Caliper pit measurements of approximately 0.13 inches. 

• Heavy corrosion on all hardware, tee fittings, and piping located above with typical water 

surface in the flume. 

Nominal wall thickness for American Water Works Association (AWWA) C115 flanged DIP is approximately 

0.47 inches, considerably less than the results obtained from the ultrasonic testing. Record drawings were 

unavailable to confirm the wall thickness of the piping provided for this particular installation. Given this 

uncertainty, the challenges of further condition monitoring efforts (e.g., plant shutdown), and the criticality of 

this process piping, it was recommended to replace this piping.  
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2.2.6 Chemical Systems 

Table 2-9 summarizes the chemicals currently used at the WTP and the current application points. The 

application points are illustrated in the process flow diagram provided in Figure 2-4. The following sections 

provide detailed descriptions of the chemical feed systems. 

Table 2-9:  Summary of Existing Plant Chemicals and Application Points 

Chemical Application Points 

Aluminum sulfate (alum) Rapid mix 

Ammonium hydroxide 
Clearwell pump discharge 

Finished water pump suction (secondary) 

Hydrofluosilicic acid Clearwell influent channel 

Orthophosphate Clearwell influent channel 

Powdered activated carbon Flocculator 4 

Sodium permanganate Influent vault 

Polymer 
Flocculator 4 

Flocculators 1 and 7 (secondary) 
Filters (secondary)  

Sodium hydroxide 

Influent vault 
Filter influent channel (secondary) 

Clearwell influent channel 
Finished water pump suction (secondary) 

Sodium hypochlorite 
Filters 

Clearwell influent channel 
Finished water pump suction (secondary) 

 

2.2.6.1 Aluminum Sulfate 

Aluminum sulfate (alum) is delivered to the plant at a concentration of 48 percent and with an effective 

density of 5.34 pounds of alum per gallon. Existing bulk storage tanks are located in the existing bulk 

chemical storage building in a shared containment area with sodium hypochlorite and sodium hydroxide. 

Alum is fed by gravity to a day tank located in the existing chemical feed area. Chemical metering pumps 

feed alum to the rapid mix vault for coagulation. Carrying water is currently used. Table 2-10 summarizes 

the design criteria of the existing alum storage and feed system equipment. 
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Table 2-10:  Summary of Alum Storage and Feed System Equipment 

Parameter Units Design Criteria 

Bulk Storage   

Number of existing bulk storage tanks ---- 2 

Total capacity of existing tanks gallons 23,946 

Tank material ---- FRP 

Condition ---- Fair 

Transfer Pumps   

Number of existing transfer pumps 1 ---- 0 

Day Storage   

Number of existing day tanks ---- 1 

Capacity of existing day tank gallons 850 

Application points ---- Existing rapid mix 

Tank material ---- HDPE 

Chemical Metering Pumps   

Number of existing metering pumps ---- 3 

Capacity of existing metering pumps gph 106 

Application points ---- Existing rapid mix 

Pump type ---- Diaphragm 

Condition ---- Good 

1 Alum is currently fed by gravity to the existing day tank. 

 

2.2.6.2 Ammonium Hydroxide 

Ammonium hydroxide (ammonia) is delivered to the WTP at a concentration of 19 percent with an effective 

density of 1.21 pounds of ammonia per gallon. The bulk storage tank is located in the existing bulk 

chemical storage building in the ammonia storage and feed room. Chemical metering pumps feed 

ammonia to the clearwell pump discharge for disinfection. A secondary application point on the suction of 

the finished water pumps is used during free chlorine burnout events. The existing ammonia storage and 

feed system is not equipped with a day tank. Table 2-11 summarizes the storage and feed equipment 

capacities and requirements for ammonia. 
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Table 2-11:  Summary of Ammonia Storage and Feed System Equipment 

Parameter Units Design Criteria 

Bulk Storage   

Number of existing bulk storage tanks ---- 1 

Total capacity of existing tanks gallons 8,000 

Condition ---- Good 

Chemical Metering Pumps   

Number of existing metering pumps ---- 3 

Capacity of existing metering pumps gph 16 

Application points ---- Existing clearwell pump discharge 

Condition ---- Good 

 

2.2.6.3 Hydrofluosilicic Acid (Fluoride) 

Hydrofluosilicic acid (fluoride) is delivered to the plant at a concentration of 23 percent with an effective 

density of 1.86 pounds of fluoride ion per gallon. The bulk storage tank is located in the existing bulk 

chemical storage building in the fluoride storage and feed room. Fluoride flows by gravity to a day tank 

located in the existing chemical feed area. Chemical metering pumps feed fluoride to the clearwell influent 

channel for fluoridation. Carrying water is currently used. Table 2-12 summarizes the storage and feed 

equipment capacities and requirements for fluoride. 

Table 2-12:  Summary of Fluoride Storage and Feed System Equipment 

Parameter Units Design Criteria 

Bulk Storage   

Number of existing bulk storage tanks ---- 1 

Total capacity of existing tanks gallons 4,972 

Tank material ---- HDPE 

Condition ---- Good 

Day Storage   

Number of existing day tanks ---- 1 

Capacity of existing day tanks, each gallons 90 

Condition ---- Good 
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Table 2-12:  Summary of Fluoride Storage and Feed System Equipment 

Parameter Units Design Criteria 

Chemical Metering Pumps   

Number of existing metering pumps ---- 2 

Capacity of existing metering pumps gpd 190 

Application points ---- Existing clearwell influent channel 

Condition ---- Good 

 

2.2.6.4 Orthophosphate 

Orthophosphate, a corrosion inhibitor, is delivered to the plant in fifty-pound buckets at 100 percent 

orthophosphate. Dry chemical is batch mixed with 100 gallons of water in the batch tank located in the 

existing chemical feed area. A chemical metering pump feeds the batched orthophosphate to the clearwell 

influent channel for corrosion inhibition. Carrying water is currently used. GUC staff currently batch 

orthophosphate in a 400 gallon tank approximately twice per day. The orthophosphate storage and feed 

system is not equipped with a day tank. Table 2-13 summarizes the storage and feed equipment capacities 

and requirements for orthophosphate. 

Table 2-13:  Summary of Orthophosphate Storage and Feed System Equipment 

Parameter Units Design Criteria 

Bulk Storage   

Number of existing batch tanks ---- 1 

Total capacity of existing tanks, each gallons 400 

Tank material ---- HDPE 

Condition ---- Good 

Chemical Metering Pumps   

Number of existing metering pumps ---- 2 

Capacity of existing metering pumps gph 35 

Application points ---- Existing clearwell influent channel 

Recommended pump type ---- Diaphragm 

Condition ---- Good 
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2.2.6.5 Powdered Activated Carbon 

PAC is delivered to the plant into a silo located south of the existing bulk chemical storage building. An 

auger screw feeds PAC into a wetting cone attached to an eductor. Motive water conveys PAC to the 

second flocculator for taste and odor control, as needed. The storage and feed equipment capacities and 

requirements for PAC are summarized in Table 2-14. 

Table 2-14:  Summary of Powdered Activated Carbon Storage and Feed System Equipment 

Parameter Units Design Criteria 

Bulk Storage   

Number of existing silos ---- 1 

Total capacity of existing silo CF 2,500 

Condition ---- Good 

Auger Screw 1   

Existing auger low range CF/hr 0.03 – 3.00 

Existing auger high range CF/hr 0.12 – 12.00 

Application points ---- Raw water 

Condition ---- Good 

1 Existing eductor can handle both low and high range. GUC has another auger screw with a low range of 
0.10 - 10.00 CF/hr and a high range of 0.40 – 40.00 CF/hr. This may be necessary if density of PAC is closer to 
20 lb/CF. 

 

2.2.6.6 Sodium Permanganate 

Sodium permanganate (permanganate) is delivered to the plant at a concentration of 20 percent with an 

effective density of 1.93 pounds of sodium permanganate per gallon. The bulk storage tank is located in 

the existing bulk chemical storage building in the permanganate storage and feed room. Chemical 

metering pumps feed permanganate to the influent vault downstream of the pre-sedimentation 

impoundment for manganese control, as needed. Carrying water is currently used. GUC staff currently use 

the raw water ozone contactor upstream of rapid mix to provide additional contact time for the 

permanganate. There is the potential for an additional feed point at the vault upstream of the pre-

sedimentation impoundment; however, the piping for this additional feed point currently does not extend 

beyond the storage and feed room. The permanganate storage and feed system is not equipped with a day 

tank. Table 2-15 summarizes the storage and feed equipment capacities and requirements. 
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Table 2-15:  Summary of Sodium Permanganate Storage and Feed System Equipment 

 
Parameter Units Design Criteria 

Bulk Storage   

Number of existing bulk storage tanks ---- 1 

Total capacity of existing tanks gallons 10,000 

Condition ---- Good 

Chemical Metering Pumps   

Number of existing metering pumps ---- 2 

Capacity of existing metering pumps gph 32.3 

Application points ---- Existing train raw water influent vault 

Pump type ---- Diaphragm 

Condition ---- Good 

 

2.2.6.7 Polymer 

A dry polymer, SELfloc 1770, is delivered to the plant in buckets. The storage and feed system are located 

in the existing chemical feed area. Dry polymer is fed into the hopper of a dry polymer feed system 

(DP500) where it is mixed with water to form a polymer emulsion. Chemical metering pumps feed the 

polymer emulsion to Flocculator 4 for coagulation aid. Carrying water is currently used. A secondary 

application point is located at the filters but is infrequently used. Table 2-16 summarizes the storage and 

feed equipment capacities and requirements for polymer. 

Table 2-16:  Summary of Polymer Storage and Feed System Equipment 

Parameter Units Design Criteria 

Dry Polymer Feed System   

Capacity of existing DP500 system lb/hr 10.7 at 4% emulsion 1 

Application points 2 ---- Flocculator 4 

Condition ---- Good 

Chemical Metering Pumps   

Number of existing metering pumps ---- 3 

Capacity of existing metering pumps gph 106 

Application points 2 ---- Flocculator 4 

Pump type ---- Diaphragm 



 
 
 
 

 

Hazen and Sawyer   |   Existing Facilities 2-18 

Greenville Utilities Commission 
Engineering Report / Environmental Information Document 
Phase 1 Water Treatment Plant Improvements 

Table 2-16:  Summary of Polymer Storage and Feed System Equipment 

Parameter Units Design Criteria 

Condition ---- Good 

1 DP500 can handle up to 20 lb/hr at 0.75% emulsion. 
2 Secondary application points include Flocculator 1, Flocculator 7, and filters. 

 

2.2.6.8 Sodium Hydroxide 

Sodium hydroxide (caustic) is delivered to the plant at a concentration of 50 percent and diluted to 

25 percent (using air mixing) with an effective density of 2.61 pounds of caustic per gallon. The existing 

bulk storage tanks are located in the existing bulk chemical storage building in a shared containment area 

with alum and sodium hypochlorite. Caustic flows by gravity to a day tank located in the existing chemical 

feed area. Chemical metering pumps feed caustic to the influent vault downstream of the pre-

sedimentation impoundment and the clearwell influent channel. Carrying water is currently used. 

Secondary application points include the filters and the finished water pump suction. Table 2-17 

summarizes the storage and feed equipment capacities and requirements for caustic. 

Table 2-17:  Summary of Sodium Hydroxide Storage and Feed System Equipment 

Parameter Units Design Criteria 

Bulk Storage   

Number of existing bulk storage tanks ---- 3 

Total capacity of existing tanks gallons 32,237 

Tank material ---- Steel 

Condition ---- Good 

Transfer Pumps   

Number of existing pumps ---- 0 1 

Day Storage   

Number of existing day tanks ---- 1 

Capacity of existing day tank gallons 1,050 

Application points 2 ---- Existing vault and clearwell influent channels 

Tank material ---- HDPE 

Condition ---- Good 

Chemical Metering Pumps   

Number of existing metering pumps ---- 4 
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Table 2-17:  Summary of Sodium Hydroxide Storage and Feed System Equipment 

Parameter Units Design Criteria 

Capacity of existing metering pumps gph 106 

Application points ---- Existing vault 
Existing clearwell influent 

channel 

Pump type ---- Diaphragm 

Condition ---- Good 

1 Caustic is fed by gravity to the existing day tank. 
2 Secondary application points include the filters and the finished water pump suction. 

 

2.2.6.9 Sodium Hypochlorite 

Sodium hypochlorite is delivered to the plant at a concentration of 15 percent and diluted to 7.5 percent. 

The bulk storage tanks are located in the existing bulk chemical storage building in a shared containment 

area with alum and caustic. Chemical metering pumps located in the existing chemical feed area feed 

hypochlorite to the filters and the clearwell influent channel for disinfection. Carrying water is currently 

used. A secondary application point is used on the suction of the finished water pumps during free chlorine 

burnout events. Table 2-18 summarizes the storage and feed equipment capacities and requirements. 

Table 2-18:  Summary of Sodium Hypochlorite Storage and Feed System Equipment 

Parameter Units Design Criteria 

Bulk Storage   

Number of existing bulk storage tanks ---- 3 

Total capacity of existing tanks gallons 35,508 

Tank material ---- HDPE 

Condition ---- Good 

Chemical Metering Pumps   

Number of existing metering pumps ---- 4 

Capacity of existing metering pumps gph 106 

Application points ---- Existing filters 
Existing clearwell 
influent channel 

Pump type ---- Diaphragm 

Condition ---- Good 
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2.2.7 Clearwell Pump Station 

The clearwell pump station is located in the finished water pump station and shares building space with 

backwash and high service pumping systems. The clearwell pump station consists of three vertical turbine 

pumps that transfer filter effluent from the pump station wet well to two ground storage tanks (or 

clearwells). The WTP existing firm capacity is 23 mgd. The pumps are each controlled by variable 

frequency drives, allowing for pump speed adjustment to match fluctuating filtration rates. Filtered water 

flows through a concrete effluent channel and then passes over a 14.7-foot wide weir wall to the clearwell 

pump station wet well. The pumps then draw filtered water from the wet well and discharge into a common 

30-inch piping header that is routed to two 3 MG storage tanks operated in parallel. Design data for each of 

the clearwell pumps is summarized in Table 2-19. 

Table 2-19:  Summary of Design Criteria for Clearwell Pumps 

Pump 
Year 

Installed 
Design 
Flow 

Design 
Head 

Motor 
Horsepower 

Efficiency at 
Design Point Condition 

Clearwell 
pump No. 1 

1981 12.0 mgd 52 feet 150 86% Good 

Clearwell 
pump No. 2 

1981 12.0 mgd 52 feet 150 86% Good 

Clearwell 
pump No. 3 

1993 12.0 mgd 52 feet 150 86% Good 

 

2.2.8 Ground Storage 

Finished water at the WTP is currently stored in two 3 MG circular pre-stressed concrete tanks. The 

clearwells were constructed with similar above grade designs. Treated water flows from the clearwells, 

back to the high service pump station where it is pumped to the distribution system. The clearwell tanks 

provide storage volume to meet peak water demands, filter backwash supply, and a supplementary source 

of free chlorine contact time to meet primary disinfection requirements in the event the ozone facility is off-

line. Table 2-20 includes a summary of the existing ground storage tank design parameters.  

The existing clearwells each have separate 30-inch inlet piping and 36-inch outlet piping configurations, 

used to fill and draw from the tanks, respectively. Yard piping is configured for parallel operation of the 

storage tanks, although each tank has the capability of being individually isolated. During typical operation, 

the tanks may be drawn down to a water surface elevation (WSE) of 54.0 feet. However, operating 

procedure is to operate the tanks above half full (WSE 45.8 feet). The tanks are equipped with 24-inch 

overflow piping installed at a WSE of 63.5 feet and 24-inch drain lines, which convey to the residuals 

lagoon. The clearwells do not currently contain baffling structures. Proper baffling is used to minimize short-

circuiting within the tank and minimize dead zones. 
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Table 2-20:  Summary of Existing Ground Storage Tanks 

Parameter Units Design Criteria 

Number of tanks ---- 2 

Storage volume, each MG 3 

Type ---- Circular domed pre-stressed concrete 

Baffling ---- None 

Inside diameter feet 120 

Overflow elevation 1 feet 63.5 

Invert elevation 1 feet 28.0 

Typical operating range feet 54.0 – 63.5 

Minimum WSE 1 feet 45.8 

Inlet / outlet configuration ---- Separate inlet / outlet 

Condition ---- Good 

1 Elevations are reported relative to mean sea level. 

 

2.2.9 High Service Pump Station 

The finished water pump station at the WTP houses four constant speed, vertical turbine pumps. The 

can-style pumps transfer finished water from two 3 MG ground storage tanks to the distribution system. 

Finished water is drawn from the ground storage tanks and conveyed to the pump station through a 

36-inch pipeline to the four high service pumps and single filter backwash pump. The existing high service 

pump design conditions are summarized in Table 2-21.  

Table 2-21:  Summary of Design Parameters for Existing High Service Pumps 

Pump 

Year Installed 
or Last 

Upgraded 
Design 

Flow Rate 
Design 
Head 

Motor 
Horsepower 

(HP) 

Efficiency 
at Design 

Point Condition 

Finished water 
pump No. 1 

2000 14.4 mgd 200 feet 700 89.6% Good 

Finished water 
pump No. 2 

2011 6.2 mgd 190 feet 250 82.9% Good 

Finished water 
pump No. 3 

1990 9.4 mgd 190 feet 450 84.0% Good 

Finished water 
pump No. 4 

1990 14.4 mgd 190 feet 700 86.0% Good 
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3. Project Planning 

3.1 Population and Water Demand 

Greenville is the largest municipality in Pitt County, serving greater than 50 percent of the County’s 

population. East Carolina University, Vidant Medical Center, and other businesses have attracted many 

residents to the area. According to data from prior Greenville Water Distribution System Master Plans and 

the US Census Bureau, the population in the GUC water service area has been steadily increasing since 

the 1950s. The US Census Bureau 2000 and 2010 population data for Greenville are 60,476 and 

84,554 persons, respectively. Appendix C provides the US Census Bureau population data from 2000 and 

2010. 

A Preliminary Engineering Report (PER) was published in 2018 (Hazen and Sawyer) that provided a 

detailed analysis of GUC’s current water demand, current population, population projections, and water 

demand analysis. The water demand analysis provided a detailed evaluation of the account trends, meter 

data trends, seasonal trends, a water conservation analysis, a detailed evaluation of the composition of 

future water demand and per capita use, and the effect of climate on per capita use. Section 3 of the PER 

also provided an evaluation of the geographical distribution of future demand for the update to the water 

supply distribution model originally published in 2013 as the Water Distribution System Master Plan 

(Hazen). This detailed analysis is provided in Section 3 of the PER and is excerpted herein as Appendix D.  

Table 3-1 summarizes the projected per capita demand, a low-growth water demand projection scenario, a 

best fit water demand projection scenario, and a high growth water demand projection scenario. A decline 

in per capita water demand was projected in five year increments out to the 2050 planning year. The per 

capita water demand projections do not include wholesale customers or bulk future industrial use. By 2035, 

the average day water demand is anticipated to be 18.9 mgd according to the best-fit projection curve. By 

2035, the average day water demand is anticipated be 28.9 mgd according to the best-fit projection curve. 

Table 3-1:  Water Demand Projections in Horizon 2026 Plan Service Boundary Less Wholesale 

and New Bulk Industrial Customers 

Year 

Projected Per 
Capita Demand 

(gpcd) 

Low-Growth 
Projection (mgd) 1, 2 

Best-fit 
Projection (mgd) 1, 2 

High-Growth 
Projection (mgd) 1, 2 

2020 106.3 11.8 13.0 14.5 

2025 104.5 12.5 14.7 16.9 

2030 102.8 13.3 16.7 19.8 

2035 101.0 14.1 18.9 23.1 

2040 101.0 15.2 21.8 27.4 

2050 101.0 17.8 28.9 38.6 

1 Includes non-revenue water. 
2 Water demand projections do not include wholesale demand and bulk industrial customers. 
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Hazen combined the results of an applied climate variability multi-regression analysis with future per capita 

population growth to bracket the anticipated year-to-year water demand variability to understand how 

recent averages and peaking factors might have been influenced by weather trends. The water demand 

projections in Table 3-1 only consider average day demand. Maximum day demand, which determines 

WTP capacity, were determined using a historic peaking factor of 1.54.  

Chart 3-1 provides an illustration of GUC’s average day and maximum day water demand projections 

applied to the climate uncertainty model. The graph presents a bracketed range of probable average day 

and maximum day demands from 2015 through 2050. The solid green lines represent the average day 

water demand range as predicted by the climate uncertainty model. The solid red lines represent the 

maximum day water demand by applying the historical peaking factor of 1.54 to the average day demand. 

The green diamonds and red dots represent the actual average day and maximum day demand for GUC, 

respectively. The water conservation analysis results were also applied to the average day and maximum 

day water demand projections and climate uncertainty model. Water conservation is represented by the 

dashed green and red lines for average and maximum day demand, respectively. The bracketed range in 

demand for average day and maximum day provides a snapshot of the range of probable demands in a 

given year with or without conservation.  

Chart 3-2 provides the results of the water demand projections applied to the climate uncertainty model to 

include future wholesale and industrial use. In previous water purchase agreements, GUC has specified 

that wholesale water use could be curtailed if GUC experiences a water demand of 90 percent of water 

treatment capacity. A statistical evaluation of GUC’s historical water use was conducted to determine the 

90th percentile water use. The 90th percentile water use for GUC was added to the anticipated future bulk 

industrial use and the anticipated maximum wholesale demand projections. This curve is represented by 

the solid blue lines on Chart 3-2. All five wholesale water users were included in the analysis. The results 

demonstrate that GUC is not anticipated to exceed the maximum day water demand projections over the 

planning period. Chart 3-3 provides an illustration of the water demand considering restrictions within 

GUC’s service area boundary as well as the addition of future industrial growth. 

3.2 Water Distribution System Model 

Sections 4 and 5 of the PER (2018) also updated the Water System Distribution Master Plan (Hazen and 

Sawyer, 2013). These sections of the PER provide a summary of the hydraulic modeling criteria, an 

evaluation of current and future system demand allocation, a system storage capacity evaluation, and 

distribution system performance. The performance of the distribution system included system pressure, 

water quality, storage, and fire flow. Improvements to the water distribution system are not included in this 

proposed WTP expansion project. This detailed analysis is provided in Sections 4 and 5 of the PER and is 

excerpted herein as Appendix E. 
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Chart 3-1:  Water Demand Projections Applied to Climate Uncertainty, Water Conservation in GUC Water Service Area 
and City of Greenville Service Boundary 
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Chart 3-2:  Water Demand Projections Applied to Climate Uncertainty, Water Conservation, and Anticipated Wholesale Use in 
GUC Water Service Area and City of Greenville Service Boundary 
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Chart 3-3:  Water Demand Projections Applied to Climate Uncertainty, Water Conservation, and 
Anticipated Wholesale Use Limited to Current Water Service Area 
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4. Project Purpose and Need 

Infrastructure planning in the GUC water service area has demonstrated a need for a WTP expansion from 

22.3 mgd to 32 mgd, as peak demands have exceeded 80 percent of capacity. Water demand is 

anticipated to increase even with historical reductions in per capita water use due to water conservation 

and greater efficiencies. The proposed expansion is supported by the results of water demand projections 

applied to the climate uncertainty model developed for GUC. The model includes wholesale users, future 

industrial demand, and the impact of water conservation. The climate uncertainty model for the average 

and maximum day water demand and infrastructure improvement timing is illustrated in Chart 4-1. The 

proposed capacity expansion is attributed to growth in the GUC service area and not from wholesale users. 

The water infrastructure planning analysis demonstrated marginal growth among wholesale users in 

addition to GUC’s ability to curtail demand at a 90th percentile water use.  

GUC has obtained a State Revolving Fund (SRF) loan for the expansion of the WTP from 22.3 mgd to a 

firm capacity of 32 mgd. GUC has also received Water Infrastructure Finance and Innovation Act (WIFIA) 

funding for the proposed expansion project. This Engineering Report (ER) │Environmental Information 

Document (EID) is required for the North Carolina Division of Water Infrastructure (DWI) to evaluate the 

proposed project for receipt of funding. This ER/EID provides a summary of the anticipated impacts of the 

proposed project. 

The proposed WTP includes improvements to the WTP on the existing site. Improvements are necessary 

to the raw water pump station, the pre-sedimentation impoundment, coagulation and clarification, filters, 

clearwell pump station, ground storage, chemical systems, and yard piping. Water distribution system 

improvements are not included as part of this proposed project.  
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Chart 4-1:  Summary of Average and Maximum Day Water Demand Projections with Phased Capacity Expansions 
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5. Alternatives Analysis 

The following section presents the evaluation of project and discharge alternatives for addressing GUC’s 
water infrastructure needs in the GUC service area. The project expansion alternatives that were 
considered for the WTP expansion include the following: 

• No Action Alternative 

• Groundwater (freshwater) 

• Roanoke River 

• Aquifer Storage and Recovery 

• Brackish Water via Groundwater or Surface Water (Pamlico River) 

• Tar River (preferred alternative) 

GUC has commissioned many studies to support long-range water supply planning in the last ten years. A 
Finding of No Significant Impact (FONSI) was issued in 2008 for an IBT of water to the Contentnea and 
Neuse subbasins of the Neuse River basin from the Tar River basin. The IBT Certificate was signed in 
2010, which allowed GUC to sell water wholesale to communities in the Neuse River basin. Following the 
IBT process, GUC initiated a Tar River Flow Study to evaluate the impacts of an increase in withdrawal 
from the Tar River (ARCADIS, 2013). In 2012, GUC commissioned a Water Treatment Plant Facilities 
Master Plan (HDR) that evaluated a range of long range water supply options (Technical Memorandum 
#4). 

This alternatives analysis is a summary of the work that has been conducted to date in support of GUC’s 
WTP expansion. Where applicable, the aforementioned work will be cited for reference or included as an 
Appendix to this ER/EID. Technical Memorandum #4 of the Water Treatment Plant Facilities Master Plan is 
provided in Appendix F. The executive summary for the Tar River Flow Study is provided in Appendix G. 

5.1 No-Action Alternative 

The no-action alternative does not address the anticipated water infrastructure needs in the GUC 
service area. GUC staff has observed maximum day demands of 18.1 mgd in the last few years, 
which is approximately 81 percent of the rated WTP capacity of 22.3 mgd. Additionally, the firm 
capacity of the existing WTP is 19.2 mgd based on the firm filtration capacity of the existing filters. 
Several unit processes have a firm capacity less than 19.2 mgd. The water demand projections 
demonstrate that an expansion is needed by the end of 2020. Therefore, the no-action alternative 
was removed from consideration from this analysis. 

5.2 Groundwater (Freshwater) 

The North Carolina Environmental Management Commission (EMC) enacted the Central Coastal Plain 
Capacity Use Area (CCPCUA) rules on August 1, 2002. The CCPCUA rules were developed as a control 
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measure for groundwater use in the Cretaceous aquifer in response to decreasing groundwater level and 
saltwater intrusion. The goal of the rules is to allow the Cretaceous aquifer to recharge and provide 
sustainable groundwater supply yields. The CCPCUA rules were implemented over a ten-year period by 
reducing withdrawals in three phases between 2008 and 2018.  

The use of groundwater as a water supply source was evaluated in the Water Treatment Plant Facilities 
Master Plan. GUC operates eight groundwater wells pumping water from the Black Creek and the Upper 
Cape Fear freshwater aquifers. Five of the groundwater wells are directly connected to the water 
distribution system and three wells are associated with the Northside Blending Station. The firm capacity of 
the existing groundwater wells is 3.23 mgd. The groundwater quality from the existing wells has also 
demonstrated elevated concentrations of iron, manganese, and fluoride.  

The use of existing groundwater wells as a water supply option was eliminated from consideration. This 
alternative does not meet the purpose and need for the project. The use of groundwater is not a 
sustainable long term water supply option in the central coastal plain due to existing saltwater intrusion 
issues. 

5.3 Roanoke River 

The Roanoke River basin was evaluated in the Water Treatment Plant Facilities Master Plan as a long-
range water supply alternative. The Roanoke River basin is located approximately 35 miles northeast of 
Pitt County and the GUC service area. The basin drainage area encompasses approximately 3,500 square 
miles. Several communities use the Roanoke River for water supply, including a 60 mgd withdrawal from 
Lake Gaston for the City of Virginia Beach and the City of Chesapeake. The Roanoke River also supplies 
water to other communities, including Roanoke Rapids. The Facilities Master Plan identified the most 
feasible location for a water withdrawal downstream of the confluence between Conoho Creek and the 
Roanoke River and upstream of Williamston, NC. This location is downstream of Lake Gaston. 

The Roanoke River was eliminated as a viable long-term water supply alternative. An interbasin transfer 
would be required to use the Roanoke as a water supply source. While not insurmountable, an interbasin 
transfer requires extensive environmental evaluation and time to procure a certificate. Additionally, it is 
anticipated that obtaining water supply from the Roanoke River basin will become increasingly challenging 
over the next ten years. The Greensboro / Highpoint areas and the City of Raleigh have considered the 
Roanoke River in the Tri-Lakes Region to satisfy their water supply needs, notwithstanding potential future 
use from the Hampton Roads region. Furthermore, the long 30 mile raw water transmission line introduces 
vulnerability to the GUC service area.  

5.4 Aquifer Storage and Recovery 

ASR is the re-injection of potable water into an aquifer for subsequent recovery and use. GUC developed 
the first ASR well in 2010. The ASR system is designed to provide peak demand management with a 
capacity of 1.4 mgd. This alternative was removed from consideration as a viable alternative. GUC has 
experienced several challenges in developing the ASR system as a sustainable solution due to the natural 
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characteristics of the aquifer. This alternative does not provide a long term water supply solution or provide 
a sufficient method for peak shaving maximum day demand.   

5.5 Brackish Water via Ground Water or Surface Water (Pamlico River) 

Brackish water yields in the central coast plain are high compared to freshwater yields. Brackish water 
supply from either groundwater or surface water contain elevated concentrations of total dissolved solids, 
to include sodium, chloride, magnesium, calcium, sulfate, and bicarbonate. A brackish water supply must 
be treated with high-pressure membrane filtration in lieu of conventional treatment to remove the salt 
content. The Facilities Master Plan identified groundwater and surface water from the Pamlico River as 
potential brackish water supply sources. 

Brackish water has been removed from consideration as a water supply alternative for several reasons. 
High-pressure membrane filtration treatment requires the disposal of a very concentrated brine waste 
product, which would be difficult for GUC to accomplish without extensive conveyance or contract hauling. 
The water quality from both the brackish groundwater and surface water sources is highly variable, which 
may contribute to concerns regarding finished water quality. A new WTP with high-pressure membrane 
filtration would be required for this alternative, which does not leverage the use of GUC’s existing water 
treatment infrastructure. Additionally, mixing groundwater and freshwater sources in the same distribution 
system can also contribute to finished water quality concerns. 

5.6 Tar River (Preferred Alternative) 

GUC’s raw water intake is located on the Tar River. This intake is one of the few tidally influenced water 
supply intakes in North Carolina. The 22.3 mgd withdrawal is approximately equal to 33 percent of the 
7Q10. The published 7Q10 is 107 cubic feet per second (cfs), or 69 mgd. During the permitting process for 
the 1999 capacity expansion, the Division of Water Resources (DWR) noted that any future expansion 
requests would have to be accompanied by a flow study of the Tar River. DWR typically requires an 
instream flow study to be conducted to determine if additional water withdrawal is environmentally feasible 
at a water withdrawal greater than 20 percent of the 7Q10.  

In 2009, GUC commissioned the Tar River Flow Study to assess the impact of increased water withdrawal 
from the Tar River. The study objectives included quantifying the relationship between flow and aquatic 
habitat, identifying the potential water quality constraints as a result of the increased withdrawal, and 
addressing the potential changes in the location and movement of the freshwater-saltwater interface in the 
lower Tar River. This study was a collaborative process involving GUC, the consultant team, and 
representatives from various resource and regulatory agencies. This collective group of individuals 
comprised the Technical Advisory Group (TAG). 

An Environmental Fluid Dynamics Code (EFDC) hydrodynamic and water quality model was developed to 
evaluate the complexity of the hydrodynamic conditions in the tidally-influenced estuarine transition of the 
Tar River. This EFDC Lower Tar Pamlico River (LTPR) model was developed in collaboration with the 
TAG. The LTPR Model simulated tidal movements, hydrodynamic behavior, salinity regime dynamics and 
stratification, and water quality from the non-tidal boundary of the Tar River located near Greenville, 
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downstream to the Tar-Pamlico River estuary. The Flow Study developed methods to assess water quality, 
water quantity, and habitat conditions over a range of flow and meteorological conditions.  

The Tar River Flow Study advanced the understanding of the response of the upper and lower Tar River to 
water withdrawal in the only tidally influenced water supply system in North Carolina. Water quality impacts 
were quantified using a water withdrawal projection, consumptive use, and WWTP effluent relative to the 
year 2050 withdrawal. The LTPR Model predicted salinity, chlorophyll a, and nutrients at concentrations 
slightly higher, but acceptable levels at all locations in the river. Dissolved oxygen concentrations fell below 
the North Carolina state standard in the bottom stratified layers of the river. However, the percent change 
between the evaluated scenarios were small, which suggested that low dissolved oxygen levels in the 
lower river and estuary would occur with or without the operation of GUC’s facilities. Potential impacts to 
ecologically important habitats were evaluated based on estimated changes in salinity regime and 
dissolved oxygen within representative habitats. The results indicated that future water withdrawals have a 
small effect on the habitat of the Lower Tar River and Upper Pamlico River during summer and fall 
conditions of very dry to drought-year conditions. 

The Tar River was selected as the preferred long-term water supply alternative for GUC. The Flow Study 
LTPR Model results are supportive of up to a 47 mgd withdrawal from the Tar River. The calibrated model 
demonstrated positive results with respect to salt wedge location, water quality, and aquatic habitat at 2050 
withdrawals. Low flow drought conditions were considered in the analysis. The Tar River has been GUC’s 
sole water supply source since 1983. This alternative will leverage the use of GUC’s existing water 
infrastructure assets.  

5.7 Alternatives Analysis Summary 

The selected alternative must be capable of addressing the anticipated growth in the GUC service area 
and the associated maximum day water demand. Table 5-1 summarizes the feasibility, cost, and reason 
for accepting or rejecting each water supply alternative. The preferred alternative consists of the expansion 
of GUC’s WTP with the Tar River as the continued long-term water supply source. The selected alternative 
meets the requirements of the project purpose and need. The selected alternative leverages use of existing 
resources. 
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Table 5-1:  GUC WTP Expansion Alternatives Analysis Summary 

Alternative Feasible Capital Cost 
Reasons for Accepting / Rejecting 
Alternative Environmental Impact Comparison 

No-Action No Not evaluated This alternative does not meet 
project purpose and need. The 
alternative does not provide the 
required infrastructure improvements 
to meet the anticipated water 
demand.   

The no-action alternative would result in the 
proliferation of private water systems, which 
would increase environmental impacts due to 
disaggregated and widespread land 
disturbing activities. This alternative would 
also likely increase groundwater withdrawals 
in the CCPCUA. It is anticipated that the 
environmental impacts of this alternative 
would be greater than the preferred 
alternative. 

Groundwater (freshwater) No Not evaluated This alternative does not meet 
project purpose and need. 
Groundwater in the central coastal 
plain does not have sufficient yield 
for a sustainable long-term water 
supply source.   

Similar to the no-action alternative, this 
alternative would result in the proliferation of 
privately owned water systems. The land 
disturbing activities and associated 
environmental impacts would be 
disaggregated and widespread. This 
alternative would also likely increase 
groundwater withdrawals in the CCPCUA. 
The environmental impacts of this alternative 
would be greater than the preferred 
alternative. 

Roanoke River No Not evaluated This alternative may meet project 
purpose and need. However, 
politically this alternative is not 
feasible due to regulatory challenges 
and pressure on the source from 
other communities. 

This alternative would require an IBT process 
with an extensive environmental evaluation 
to include necessity and reasonableness of 
the transfer, an evaluation of water quantity 
and quality impacts of the proposed 
withdrawal, and the impacts of the 
associated infrastructure (e.g., 35 miles of 
raw water transmission main). This 
alternative would result in additional stream 
crossings, wetlands disturbance, and general 
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Table 5-1:  GUC WTP Expansion Alternatives Analysis Summary 

Alternative Feasible Capital Cost 
Reasons for Accepting / Rejecting 
Alternative Environmental Impact Comparison 

land disturbance. The environmental impacts 
of this alternative would be greater than the 
preferred alternative. 

Aquifer Storage and 
Recovery 

No Not evaluated This alternative does not meet 
project purpose and need. ASR does 
not provide sufficient yield as a water 
supply source or a short-term 
solution for peak shaving maximum 
day demand. 

Similar to the no-action alternative, this 
alternative would result in the proliferation of 
privately owned water systems and would 
result in an increase in land disturbing 
activities. The environmental impacts would 
be diffuse and widespread. It is anticipated 
that the environmental impacts of this 
alternative would be greater than the 
preferred alternative. 

Brackish Water via Ground 
Water or Surface Water 
(Pamlico River) 

No Not evaluated This alternative may meet project 
purpose and need. However, 
technically this alternative is not 
feasible due to regulatory, treatment, 
and finished water quality 
challenges. 

This alternative would result in a new water 
treatment facility, a new groundwater or 
surface water withdrawal, and additional 
infrastructure compared to the preferred 
alternative. Water quantity and quality 
impacts of the proposed withdrawal are 
anticipated to be greater than the preferred 
alternative. This alternative would result in 
additional stream crossings, wetland 
disturbance, and general land disturbance 
compared to the preferred alternative.  

Tar River 
(preferred alternative) 

Yes $53,154,000 This alternative addresses the 
project purpose and need. 
Environmental impacts were fully 
evaluated. The alternative leverages 
the use of existing resources. 

Refer to Section 6 for a detailed discussion 
of the anticipated environmental impacts of 
the preferred alternative.  
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5.8 Present Worth Analysis 

An opinion of probable project cost and total present worth was prepared for the selected alternative, which 
consists of the expansion of the GUC WTP. This selected alternative addresses the anticipated growth in 
the GUC service area. Cost opinions were not developed for the other project alternatives as these 
alternatives did not meet the project purpose and need. Table 5-2 provides a summary of the opinion of 
project construction cost for each of the major components of the project, the annual and intermittent 
operation and maintenance (O&M) costs, and the total present worth on a 20-year life cycle for the 
selected alternative. The total present worth of the life cycle costs for the selected alternative is 
approximately $59 million. The present worth calculations are provided in Appendix H. 

The assumptions for preparing the cost opinions for the Tar River alternative are as follows: 

• Contingency costs were based on experience with similar projects in North Carolina. 

• Replacement costs were not included in the estimate. All structures, equipment, and 
systems will be designed for greater than a 20-year life cycle. 

• Municipal Cost Index and Construction Cost Index values for estimates of inflation were 
based off of the escalation rate of those indices from February 2018 to February 2019. 

• The Federal Office of Management and Budget Nominal Discount Rate for a 20-year term 
from Appendix C of OMB Circular A-94 was used to discount future cash flows to present 
values. 

• Annual O&M costs were based on historic operating costs at the WTP and experience with 
similar projects in North Carolina. 

Table 5-2:  Summary of Opinion of Probable Construction Cost, Operation and Maintenance Cost 

and Total Present Worth 

Project 

Alternative  

Opinion of 
Project 

Construction  

Present 
Worth of 

Replacement  

Present Worth of Opinion of O&M 
Total 

Present 

Worth Annual Intermittent Total 

Tar River 
(preferred 
alternative) 

$53,153,777 $0 $5,669,208 $93,793 $5,763,001 $58,916,778 

 

5.9 Proposed Project Description 

The GUC WTP is located on 147 acres within the City of Greenville limits. The WTP facilities are enclosed 
by an earthen flood protection berm. There are two large lagoons on site, also enclosed by earthen berms. 
The following sections provide specific design criteria for each unit process. The proposed project to 
expand the WTP from 22.3 to 32 mgd consists of the following components: 

• One 30-inch parallel pipeline to convey raw water from the raw water pump station to the 
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pre-sedimentation impoundment. 

• Additional yard piping to convey raw water from the pre-sedimentation impoundment to the 
existing clarification trains as well as the new train. 

• New clarification train with two rapid mix basins with vertical mixers. 

• One 10 mgd Super-Pulsator® clarifier. 

• New pre-chemical facility to house vacuum pumps and a coagulant aid polymer system for 
the new Super-Pulsator®. 

• Four new filters. 

• One clearwell pump station to convey filtered water from the filter effluent to the ground 
storage tanks, including two pumps and space for a third future pump. 

• One bulk chemical storage facility to provide additional storage for alum, caustic soda, 
orthophosphate. 

• Upgrades to the existing bulk chemical storage facility to provide additional storage for 
sodium hypochlorite. 

• Upgrades to the existing chemical feed systems. 

GUC is also planning to construct a new 3 MG ground storage tank. The ground storage tank is a separate 
project with a separate Application for Authorization to Construct (ATC). This project was submitted to the 
DEQ Public Water Supply Section for ATC review in September 2019 (Serial No. 19-00796).  The 3 MG 
ground storage tank will not be funded using funds from SRF or WIFIA. 

5.9.1 Rapid Mix 

Two new vertical turbine mixers will be added in two single-stage trains of concrete basins. The two trains 
will provide redundancy in the event a vertical mixer is out of service for maintenance or repair. An adjacent 
building would be needed to house the new chemical feed equipment. Table 5-3 summarizes the design 
criteria of the rapid mix facility design. 

Table 5-3:  Rapid Mixers Design Criteria 

Parameter Units Design Criteria 

Total number of mixers  ---- 2 

Tank dimension length feet 8.0 

Tank dimension width feet 8.0 

Tank / channel floor elevation feet 30.0 

Maximum water surface elevation feet 42.5 

Minimum water surface elevation feet 42.3 
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Table 5-3:  Rapid Mixers Design Criteria 

Parameter Units Design Criteria 

Maximum tank flowrate mgd 15 

Number of impellers ---- 1 

Minimum impeller speed RPM 125 

Design velocity gradient sec-1 750 

Water horsepower HP 20 

 

5.9.2 Dry Polymer System 

A new dry polymer feed system will be located in the new chemical feed area to supply polymer to the new 
rapid mix train. Design criteria for the polymer system are summarized in Table 5-4. 

Table 5-4:  Polymer System Design Criteria 

Parameter Units Design Criteria 

Number of trains ---- 1 

Configuration ---- Mix tank gravity transferred to hold tank 

Anticipated minimum dilution water 
pressure available,  psi 30 

Total dilution water available for 
system (wetting + rapid fill), per train gpm 30 

 

5.9.3 Super Pulsator Clarifier 

The SuperPulsator® is a solids blanket-type, high-rate, upflow clarification technology. Coagulated water 
from the upstream rapid mix process transfers to a vacuum chamber that opens to a distribution channel. 
The water enters the lower portion of the clarifier through a series of laterals with orifices that feed off the 
distribution channel. Flocculation occurs as the water travels up through the solids blanket that receives 
subtle pulsations created by the pulsation system consisting of a vacuum pump and vent valve assembly. 
Flocculated particles formed through this process collect on plate settlers, slough off, and fall into the solids 
blanket. Typically, the solids blanket is maintained at approximately 10 feet above the basin floor. 
Frequency and duration of blowdown of the solids concentrators helps control the depth of the blanket. The 
sludge blanket extends into the plate settlers. Lighter particulates circulate between the plates encouraging 
solids contact and the solids that slough off the plates effectively capture these lighter particulates. Clarified 
water collects uniformly across the settling area through submerged orifice pipe laterals. Based on a 
proven performance record with treating similar raw water of similar quality at other utilities in the region, 
and based on manufacturer recommendations, a loading rate of 2.5 gallons per minute per square foot 
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(gpm/SF) was selected for the SuperPulsator® design. Table 5-5 summarizes the design parameters for 
the SuperPulsator® facilities. 

Table 5-5:  Super Pulsator Design Criteria 

Parameter Units Design Criteria 

Number of units ---- 1 

Capacity per unit mgd 10  

Nominal clarifier length feet 74  

Nominal clarifier width feet 51  

Loading rate gpm/SF 2.5  

 

5.9.4 Filters 

Four new single cell filters will be constructed in addition to the seven dual cell filters currently operating at 
the WTP. Filter number eight will be operated as a biologically active filter with 48 inches of GAC over 
12 inches of sand. All other new filters will be operated in abiotic mode. The four new filters will have 
deeper filter basins compared to the existing filters to provide the flexibility to switch to BAF in the future. 
The deeper basins provide additional hydraulic head for filtration and longer filter run times. A summary of 
the design characteristics of the new filters is provided in Tables 5-6 and 5-7. The proposed single cell 
filters will have identical treatment capacity to the existing filters at a loading rate of 4 gpm/SF, or 3.2 mgd 
per filter. 

Table 5-6:  Summary of Proposed Abiotic Filter Basin Design 

Parameter Units Design Criteria 

Total number of new filters ---- 3 

Surface area SF 550 

Cells per filter ---- 1 

Maximum filter rate gpm/SF 4.0 

Media configuration ---- 36” Anthracite over 12” Sand 

Uniformity coefficient ---- Sand: ≤ 1.4, Anthracite: ≤ 1.4 

Effective size mm Sand: 0.45 – 0.55, Anthracite: 1.05 – 1.10 

 

A new filter backwash supply header will be installed as part of the Phase 1 Improvements Project. The 
existing backwash supply header is encased in concrete and runs under the foundation slab of the filter 
gallery, serving the remaining three filters at the plant. Inspections in 2013 and 2015 have revealed 
significant corrosion of the header and signs of failure in the pipe coating system. The new filter backwash 
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header will be installed the existing filter gallery. The existing backwash supply header will be isolated and 
abandoned in place to avoid the invasive construction and risk required for removal. 

Table 5-7:  Summary of Proposed Biologically Active Filter Basin Design 

Parameter Units Design Criteria 

Total number of new filters ---- 1 

Surface area SF 550 

Cells per filter ---- 1 

Maximum filter rate gpm/SF 4.0 

Media configuration ---- 48” GAC over 12” Sand 

Uniformity coefficient ---- Sand: ≤ 1.40, GAC: ≤ 1.40 

Effective size mm Sand: 0.45 – 0.55, GAC: 1.3 – 1.5 

 

5.9.5 Chemicals 

5.9.5.1 Transfer Pumps 

Magnetic drive centrifugal pumps will be added for chemical transfer from bulk tanks to day tanks and/or 
recirculation of the chemicals. Table 5-8 summarizes the design criteria for the transfer pumps being added 
as part of this project. 

Table 5-8:  Transfer Pump Performance Requirements 

Parameter Units Design Criteria 

Aluminum Sulfate Transfer   

Number of units ---- 2 

Design capacity gpm 42 

Total dynamic head feet 54 

Horsepower HP 2 

Pump speed rpm 3,450 

Corrosion Inhibitor Transfer   

Number of units ---- 2 

Design capacity gpm 42 

Total dynamic head feet 54 

Horsepower HP 2 

Pump speed rpm 3,450 
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Table 5-8:  Transfer Pump Performance Requirements 

Parameter Units Design Criteria 

Sodium Hydroxide Transfer   

Number of units ---- 2 

Design capacity gpm 41 

Total dynamic head feet 54 

Horsepower HP 2 

Pump speed rpm 3450 

Sodium Hypochlorite Recirculation and Transfer   

Number of units ---- 1 

Design capacity gpm 80 

Total dynamic head feet 47 

Horsepower HP 2 

Pump speed rpm 3450 

 

5.9.5.2 Metering pumps 

For chemical dosing, peristaltic chemical metering pumps will be added with the sizing criteria listed in 
Tables 5-9 and 5-10. 

Table 5-9:  Sodium Hydroxide (Caustic) Metering Pumps Design Criteria 

Parameter Units Design Criteria 

No. of units ---- 3 

Application points 
---- Plant influent meter vault  

Clearwell influent pipeline 
Finished water chemical injection vault 

Pump maximum feed rate gph 82  

Pump minimum feed rate  gph 0.28  

Discharge pressure psi 50  

Maximum motor HP 0.75 

Drive type ---- Variable speed 
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Table 5-10:  Alum and Polymer Metering Pumps Design Criteria 

Parameter Units Aluminum Sulfate Coagulant Aid Polymer 

No. of units ---- 2 2 

Application points ---- New rapid mix New rapid mix effluent 

Pump maximum feed rate gph 88  39 gph 

Pump minimum feed rate gph 7.1  1.9 gph 

Discharge pressure psi 40  30 psi 

Maximum motor HP 0.75 0.75 

Drive type ---- Variable speed Variable speed 

 

5.9.5.3 Sodium Hydroxide Bulk Storage Tanks - Steel 

Bulk storage tanks for caustic service will be steel construction tanks with the design criteria as listed in 
Table 5-11. 

Table 5-11:  Sodium Hydroxide Bulk Storage Tanks Design Criteria 

Parameter Units Design Criteria 

Number of tanks ---- 2 

Solution concentration  % 25 – 50 

Specific gravity ---- 1.25 – 1.52 

Viscosity cPs 8 – 70  

Freezing point °F 
-14°F @ 25%, 
54°F @ 50% 

Design temperature °F 40 – 200 

pH s.u. 14 

Tank design ---- Vertical, cylindrical 

Capacity gallons 14,000  

 

5.9.5.4 Polyethylene Chemical Storage Tanks 

Storage tanks for sodium hypochlorite and orthophosphate service will be high-density cross-linked 
polyethylene storage tanks with the design criteria as listed in Table 5-12 and 5-13. 
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Table 5-12:  Sodium Hypochlorite Bulk Tank Design Criteria 

Parameter Units Design Criteria 

Number of tanks ---- 1 

Maximum solution concentration  % 15 (trade) 

Specific gravity ---- 1.2 

Viscosity cPs 3  

Freezing point °F -11  

Design temperature °F 40 – 100 

pH s.u. 12 

Type ---- Vertical, cylindrical 

Capacity gallons 10,000  

 

Table 5-13:  Orthophosphate Bulk Tank Design Criteria 

Parameter Units Design Criteria 

Number of tanks ---- 1 

Maximum solution concentration  % 28 

Specific gravity ---- 1.32 

Viscosity cPs < 2 

Freezing point °F -60 

Design temperature °F 40 – 100 

pH s.u. 5.5 

Type ---- Vertical, cylindrical 

Capacity gallons 6,000 

 

5.9.5.5 FRP Storage Tanks 

Bulk storage tanks for aluminum sulfate service will be fiberglass reinforced plastic storage tanks with the 
design criteria as listed in Table 5-14. 

 

 



 
 

 

Hazen and Sawyer   |   Alternatives Analysis 5-15 

Greenville Utilities Commission 
Engineering Report / Environmental Information Document 
Phase 1 Water Treatment Plant Improvements 

Table 5-14:  Aluminum Sulfate (Alum) Bulk Tanks Design Criteria 

Parameter Units Design Criteria 

Number of tanks ---- 4 

Maximum solution concentration  % 48 

Specific gravity ---- 1.335 

Viscosity cPs 25 

Freezing point °F 3 

Design temperature °F 40 – 100 

pH s.u. 3.5 

Type ---- Vertical, cylindrical 

Capacity gallons 16,000  
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6. Environmental Assessment 

6.1 Introduction 

This section provides an assessment of the existing conditions of the areas in which the project 
components are located, the predicted environmental impacts associated with implementation of the 
Preferred Alternative, and measures that will mitigate the potential for indirect and cumulative impacts from 
implementation of the Preferred Alternative. The environmental assessment of the project components is 
discussed per resource.  

Potential direct, indirect, and cumulative impacts that may result from the proposed project are discussed 
herein. Direct impacts are immediate impacts related to the construction of the proposed project. Indirect 
impacts result from the proposed project later in time or further removed in the distance but are still 
reasonably foreseeable. Cumulative effects result from the incremental impact of the proposed activity 
when added to other past, present, and reasonably foreseeable future activities regardless of the 
constituents originating from any other activity.   

6.2 Background Information 

The proposed project includes construction of infrastructure necessary to expand the existing GUC WTP to 
32 mgd capacity. The proposed infrastructure under the Preferred Alternative includes a new clearwell 
pump station, rapid mix basins, super-pulsator clarifier, four filters, bulk chemical storage facility, and 
associated piping as well as modification of the existing pre-sedimentation impoundment outlet structure.  
Additionally, improvements to the existing access roads, parking areas, and driveways are proposed. The 
project components are herein referred to collectively as the Preferred Alternative. The Preferred 
Alternative will be constructed within the existing GUC WTP property and in proximity to the existing facility. 

The proposed GUC WTP expansion project is described in detail in Section 1.1. The service area of the 
existing treatment plant, herein referred to as the GUC service area, encompasses approximately 
127 square miles. The service area and WTP property are depicted on Figure 6-1. The WTP property and 
limits of disturbance associated with the Preferred Alternative are shown on Figure 6-2. 

The project areas associated with construction of the components necessary to expand the GUC WTP to a 
capacity of 32 mgd are located entirely within the existing WTP property. The majority of the lands have 
been modified, including clearing, grading, and routine mowing. The southernmost edge of the project 
areas, in the vicinity of the raw water transmission piping, consists of a young forest in which the 
subcanopy and shrub layers are sparse to absent. The WTP property is located along the north bank of the 
Tar River. A flood berm is present around the WTP facility to provide flood proofing to the existing 
structures. The proposed structures will be constructed within the protection area of the flood berm.  

The GUC service area encompasses Greenville, extending south to the northern municipal boundary of 
Winterville, northwest along NC Highway 33 to near the Pitt County-Edgecombe County line and Conetoe, 
and north along the east side of NC Highway 13/NC Highway 11. The GUC service area consists of urban 
and suburban development within and immediately surrounding the City of Greenville and rural residential, 
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industrial, agricultural, and undeveloped areas in the northern portions of the service area. The Tar River 
roughly follows the western boundary of the northern portion of the service area and bisects the central 
portion of the service area as it flows east toward the Pamlico Sound. 

6.3 Topography and Floodplains 

6.3.1 Existing Conditions 

Greenville, North Carolina is situated in the Coastal Plain physiographic province. Topography in the 
service area generally consists of wide, mostly level floodplains extending out from the Tar River and its 
tributaries. Topography is relatively flat and varies from approximately MSL in the southern portion of the 
WTP property along the Tar River to approximately 25 feet above MSL in the vicinity of the existing 
buildings associated with the WTP. The majority of the WTP property is flat and gently sloping toward the 
Tar River to the south. A steep slope is present on the south side of the raw water pump station. There are 
artificially raised areas within the WTP property to accommodate above-ground storage lagoons. The 
berms associated with the lagoons are up to 53 feet above MSL. The topography in the project area are 
depicted on Figure 6-3. 

The WTP site is within the Peedee Formation and the Black Creek Formations. The Peedee Formation is 
comprised of sand, clayey sand, and clay and is locally fossiliferous and calcareous. The Black Creek 
Formation is comprised of clay with thin beds and laminae of fine-grained micaceous sand and thick lenses 
of cross-bedded sand. The northern most portion of the WTP site is underlain by the Yorktown Formation 
and Duplin Formation, undivided. The Yorktown component is fossiliferous clay with varying amounts of 
fine-grained sand and shell material. The Duplin component consists of shelly, medium- to coarse-grained 
sand, sandy marl, and limestone. The Yorktown component is more prevalent than the Duplin component 
north of the Neuse River. The geology of the Coastal Plain province in the project area is composed of 
deposits of the Cretaceous and Tertiary Eras. 

The Federal Emergency Management Agency (FEMA) defines and maps the Special Flood Hazard Areas 
(SFHAs), which consist of the lands that are covered by the floodwaters of the base flood. The SFHA 
includes the 100-year floodplain and the regulatory floodway.  The WTP site is in the SFHA associated with 
the Tar River.  The WTP, except the raw water intake and the pre-sedimentation impoundment, are 
protected from flooding by the 100-year flood event by an existing flood berm. The berm was constructed 
in 2003 and has performed as a dry-proof structure for the plant since it was completed.  The southernmost 
portion of the WTP site is within the Tar River’s regulatory floodway, which is the channel of a river or other 
watercourse and the adjacent land areas that must be reserved in order to discharge the base flood 
without cumulatively increasing the water surface elevation more than a designated height. The SFHAs in 
the project area are depicted on Figure 6-3.  

6.3.2 Direct Impacts 

The Preferred Alternative will result in minor alterations to the existing topography. The topographic 
alterations will consist of excavation and backfilling trenches for pipe installation and site grading to provide 
a level surface for construction of the proposed structures and the driving and parking areas. The 
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topographic changes will be limited with the Preferred Alternative to the minimum needed to accommodate 
the proposed construction and will be confined to within the existing WTP property. Direct impacts to 
topography from the Preferred Alternative will be temporary and permanent, minor impacts. 

The Preferred Alternative includes work in the 100-year floodplain and the floodway components of the 
mapped SFHA. The majority of the work will take place within the area protected by the flood berm. Work 
in the floodway will not result in a change in the topography or flood capacity. A Floodplain Development 
Permit was issued for construction of the Preferred Alternative by the City of Greenville, Public Works 
Department in July 2019. The proposed activities are considered to be temporary encroachments into the 
floodplain and floodway. No change in the flood elevation or the capacity of the floodway or floodplain to 
contain and convey flood waters will result from implementation of the Preferred Alternative. 

6.3.3 Secondary and Cumulative Impacts 

Secondary and cumulative impacts to topography and floodplains may occur as a result of growth and 
associated development in the service area. Grading to accommodate construction of new homes, 
commercial developments, institutional facilities such as schools, roadways, and community services is 
expected to have temporary and permanent impacts on topography. Development is likely to lead to the 
removal of soils along the crests of ridges and the placement of fill material in lower elevations bordering 
streams and tributaries.   

Construction of structures and other impervious surfaces will result in alterations to the existing stormwater 
runoff patterns. Development is likely to lead to encroachment into the 100-year floodplain with the 
placement of fill material within lower elevations bordering streams and tributaries. Secondary and 
cumulative impacts are expected to be insignificant due to the strength of the existing local programs and 
ordinances. These include the City of Greenville’s Floodplain Development program and the Pitt County 
Flood Damage Prevention Ordinance, which includes floodplain regulations and provisions for flood hazard 
reduction. 

6.4 Soils 

6.4.1 Existing Conditions 

The process of soil development depends on both biotic and abiotic influences. These influences include 
past geologic activities, nature of parent materials, environmental and human influences, plant and animal 
activity, time, climate, and topographic position. Per information obtained from the Natural Resources 
Conservation Service Web Soil Survey, approximately 30 percent of the WTP property consists of water; 
30 percent consists of Lakeland sand, 0 to 6 percent slopes; 21 percent consists of Alaga loamy sand, 
banded substratum, 0 to 6 percent slopes; 11 percent consists of Osier loamy sand, loamy substratum; 
6 percent consists of Bibb complex soils; and 1 percent consists of Ocilla loamy fine sand, 0 to 4 percent 
slopes and Chipley sand. 

Hydric soils are defined as soils that are saturated, flooded, or ponded long enough during the growing 
season to develop anaerobic conditions that favor the growth and regeneration of hydrophytic vegetation 



 
 
 
 

 

Hazen and Sawyer   |   Environmental Information Document 6-4 

Greenville Utilities Commission 
Engineering Report / Environmental Information Document 
Phase 1 Water Treatment Plant Improvements 

(Cowardin et al., 1979). Hydric A soils are map units that are either entirely or dominantly comprised of 
hydric soils whereas Hydric B soils are map units with inclusions of hydric soils or wet spots. Within the 
WTP property, Osier soils and Bibb complex soils are Hydric A soils.  Soils within the project areas and the 
WTP property are depicted on Figure 6-4. 

6.4.2 Direct Impacts 

Soils will be disturbed during construction due to grading and excavation activities. Excess excavated 
material may be created by the project, but the volume of excess soil is not known at this time. The excess 
soil will not be removed from the WTP property. No contaminated soils or soils that present constraints to 
the proposed project are known to be present on the WTP property. If found to be present during land 
disturbance activities, proper disposal of any material that is found to be contaminated is the responsibility 
of the contractor. The project site consists of an existing WTP; therefore, soils in the areas of proposed 
land disturbance have previously been disturbed. Increased erosion due to construction activities 
associated with the WTP expansion is anticipated. A sedimentation and erosion control plan will be 
implemented along with best management practices to minimize impacts to soil within the construction 
areas. Direct impacts to soils from the proposed project will not be significant. 

6.4.3 Secondary and Cumulative Impacts 

Indirect and cumulative impacts to soils are anticipated to result from future development in the service 
area. Urban development associated with continued growth is likely to lead to soil disturbance, including 
site grading, clearing, and leveling. The Tar River in the service area has not experienced turbidity 
violations resulting from high levels of erosion. However, secondary and cumulative impacts are expected 
to be minor due to the strength of the existing local programs and ordinances, including erosion and 
sedimentation control requirements, Pitt County Riparian Buffer Protection Ordinance, and Tar-Pamlico 
River Basin Buffer Rules. 

6.5 Prime or Unique Farmlands 

6.5.1 Existing Conditions 

Prime farmland, as defined by the U.S. Department of Agriculture, is land that has the best combination of 
physical and chemical characteristics for producing food, feed, forage, fiber, and oilseed crops and is 
available for these uses. Prime farmland may be cultivated land, pastureland, forestland, or other land, but 
it is not urban or built-up land or water areas. The soil quality, growing season, and moisture supply are 
those needed for the soil to economically produce sustained high yields of crops when proper 
management, including water management, and acceptable farming methods are applied. Unique 
farmland is land other than prime farmland that is used for the production of specific high-value food and 
fiber crops, such as citrus, tree nuts, olives, cranberries, and other fruits and vegetables. Information 
relative to the presence of prime and unique farmlands was obtained from the Natural Resources 
Conservation Service Web Soil Survey. Per the information obtained, the project area is not underlain by 
soils denoted as prime farmland soil. Soils designated as prime farmland soils, prime farmland soils if 
drained, or farmlands of statewide or unique importance are present in the service area, as depicted on 
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Figure 6-5. Some of the areas underlain by prime, unique, or important farmland soils in the service area 
are presently in use other than agriculture. Within the service area, approximately 20 percent of the soils 
that are so designated are in agricultural production. 

6.5.2 Direct Impacts 

No prime or unique farmland soils are in the project area. No direct impacts to prime or unique agricultural 
lands will occur from implementation of the proposed project. 

6.5.3 Secondary and Cumulative Impacts 

Loss of prime and unique farmland and soils of statewide importance to urban development in Pitt County 
is likely to occur regardless of the proposed project. Areas within the city limits and ETJ of Greenville are 
forecast in the 2030 Comprehensive Land Use Plan to be developed. Areas in the service area and outside 
municipal boundaries are generally forecast to be retained as agricultural, open space, natural resources, 
and rural residential uses in the future. However, development of prime and unique farmland is not 
anticipated to be induced by the proposed project. Indirect impacts to prime or unique farmlands from the 
proposed project are anticipated to be insignificant and will be mitigated via local programs and ordinances. 

6.6 Land Use 

6.6.1 Existing Conditions 

The major land cover categories for the GUC WTP site are developed (e.g., open space and high 
intensity), water, and riparian/floodplain habitats. The largest land cover classifications in proximity to the 
project area consist of cultivated cropland, low-intensity development, and floodplain forested habitats.  
Within the WTP property, land cover consists of maintained grassy fields, constructed open water lagoons, 
built-upon areas, and forested areas along the west, south, and east boundaries.   

The surrounding low-intensity developments consist of residential development, small pockets of 
commercial development, and an airport. The WTP property is currently in use as a water treatment plant, 
including the treatment facility, intake and pump station, and lagoons. The southern property boundary 
coincides with the Tar River. An aerial photograph of the project vicinity depicting existing land use is 
provided as Figure 6-6. 

Zoning information for the City of Greenville is available via the City’s online interactive map. The map 
shows that the project is located within a parcel that is zoned as RA-20 (residential-agricultural district). 
Public utilities within residential districts are allowable with the issuance of a special use permit. As the 
proposed project consists of expansion of the existing WTP and is designed to be within presently 
maintained areas with a small encroachment into a managed wooded area, the project will maintain 
consistency with the existing use of the site. Adjacent areas are zoned as IU (unoffensive industry district) 
and R6MH (residential mobile home district). 
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Greenville’s community plan, Horizons 2026, includes the Future Land Use and Character Map, which was 
adopted September 8, 2016. The map shows the WTP property as being zoned industrial/logistics and 
potential conservation and open space. The project vicinity includes areas zoned as industrial/logistics, 
potential conservation and open space, traditional neighborhood low to medium density, traditional 
neighborhood medium to high density, and low to medium density residential. Small pockets of commercial 
uses are indicated on the map in the project vicinity.  

6.6.2 Direct Impacts 

Negligible direct impacts to land use are anticipated to occur as a result of the proposed project. The 
existing land uses will be retained with small areas of new structures or vehicular access improvements 
within the WTP property. The proposed structures and vehicular access improvements will be adjacent to 
the existing structures and paved/graveled areas of the WTP site. The existing land use within the areas 
proposed to be built upon consists of pavement, gravel, and maintained lawn. A small portion of the edge 
of the southern forested area, described in Section 6.5 – Forest Resources, will be cleared to 
accommodate installation of a raw water meter vault, a raw water pipe, and related adjustment of the 
alignment of the existing gravel access road. The area to be cleared of forest vegetation is approximately 
0.2 acre.   

Rezoning of the WTP property or adjacent parcels will not be required as a result of the proposed project. 
The existing Special Use Permit allowing the WTP to be situated within a residential zoning district may 
need to be modified to account for the additional water treatment facilities or increased capacity of the 
WTP. The project is consistent with required lot setbacks within the RA-20 district. 

6.6.3 Secondary and Cumulative Impacts 

The most significant indirect impact of growth in the service area will be land use changes within currently 
undeveloped areas, which include forested lands, agricultural properties, and other open spaces or vacant 
lands. Impacts of land use changes may include the direct loss of the resources from conversion to urban 
uses. Potential impacts may occur from allowing incompatible land uses adjacent to recreational and 
natural areas and overusing parks and open spaces. Growth within the service area is expected to 
continue the trend that has been ongoing in Pitt County since 1990, which has seen a population growth of 
20 to 25 percent per decade. The driving forces behind the growth has been and is expected to continue to 
be from several factors, including the proximity to East Carolina University and access to excellent medical 
care, rather than the proposed project. Land use patterns will not be changed due to the proposed project. 
Current zoning is not expected to need revision to accommodate the projected growth in the service area. 
Indirect impacts to land use and zoning from the proposed project are anticipated to be insignificant and 
will be mitigated via local programs and ordinances. 
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6.7 Forest Resources 

6.7.1 Existing Conditions 

Forested areas are present to the west of the property and in the southern portion of the property. Forested 
wetland areas are located along the western and southern property boundaries and are comprised of 
wetland species, primarily bald cypress (Taxodium distichum) and swamp tupelo (Nyssa aquatica) with 
other, hydrophytic, mixed hardwoods present. A forested upland area is located in the southeastern portion 
of the WTP property south of the existing pre-sedimentation impoundment. The forested upland area abuts 
the north side of the southern forested wetland and is dominated by pines intermingled with mixed 
hardwood species. The upland forest is characterized by a sparse to absent understory and shrub layer 
and widely spaced canopy trees, resulting in an open forest community.  The pines and hardwoods in the 
upland forested area are young trees, having not yet reached maturity. Forested areas within the WTP 
property are depicted on Figure 6-7. 

6.7.2 Direct Impacts 

Minor impacts to forest resources may occur as a result of the proposed project. Two small areas along the 
perimeter of the upland forest are proposed to be cleared of trees to accommodate construction of a raw 
water meter vault, a raw water line, and a slight realignment of the existing gravel access road. The total 
area proposed for tree removal covers approximately 0.2 acre. 

6.7.3 Secondary and Cumulative Impacts 

Secondary and cumulative impacts to forest resources in the service area may occur as a result of 
continued growth and development in Pitt County as a whole. The residential capacity that is expected to 
be needed to support the growth projection that covers the period from 2010 through 2030 is approximately 
40,000 new dwelling units. The assumption in the 2030 Comprehensive Land Use Plan is that each 
dwelling unit will utilize 0.5 acre, which translates to an expectation of consumption of 20,000 acres of land 
to meet the anticipated housing demand between 2010 and 2030. Development will be encouraged within 
the existing urban and suburban areas of Greenville. Indirect impacts to forest resources from the 
proposed project are anticipated to be insignificant and will be mitigated via local programs and ordinances. 

6.8 Wetlands and Streams 

6.8.1 Existing Conditions 

Wetland and stream delineations of the GUC WTP property were performed by Hazen natural resource 
biologists in August 2016 and October 2019. The project areas in which demolition and construction 
activities will occur do not contain jurisdictional wetlands or streams. However, onsite jurisdictional 
wetlands abut the developed portion of the WTP property. Jurisdictional wetlands and streams located on 
the WTP property and in the vicinity of the property are depicted on Figure 6-8. 
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A large forested wetland complex and an emergent wetland area are located in the undeveloped portion of 
the WTP property west and southwest of the developed portion of the parcel. The wetland complex 
contains areas that are regularly flooded when the Tar River exceeds its flood stage, areas that are semi-
permanently inundated, and areas that are permanently flooded. A permanently flooded cypress wetland 
community parallels the southern property boundary and is generally separated from the Tar River by the 
natural levee of the Tar River. The jurisdictional wetlands located on the WTP property are of high quality 
and provide a wide variety habitat for numerous types of wildlife including terrestrial, aquatic, and avian 
species. The wetland areas, in conjunction with offsite riverine wetlands along the Tar River and its 
tributaries, provide groundwater recharge and flood control within the project vicinity.  

Several open water areas are present within the developed portion of the WTP property. The open water 
areas consist of sedimentation basins, a residuals lagoon, and a pre-sedimentation impoundment. No 
jurisdictional streams are located within the GUC WTP property; however, the Tar River abuts the southern 
property boundary. Forested riverine wetlands abut the south side of the Tar River south of the GUC WTP 
property and portions of both sides of the river upstream and downstream of the project site.  

6.8.2 Direct Impacts 

The proposed demolition and construction activities will not impact jurisdictional wetlands or streams 
located within the GUC WTP property. Operational impacts of the proposed treatment plant expansion will 
increase the water withdrawal amount from the Tar River. Extensive assessment of the environmental 
impacts from the increased withdrawal from the Tar River associated with the proposed plant expansion 
project has been performed and is discussed in Section 5.6 and Appendix G. Direct impacts from the 
increased withdrawal from the Tar River at and downstream of the intake are anticipated to be minor due to 
the volume of water in the Tar River at and downstream of the intake site.  

Minor temporary impacts to the Tar River may occur from maintenance activities associated with the raw 
water intake located in the Tar River south of the WTP property. The short-term and long-term operational 
impacts of the project to the Tar River are not anticipated to be different than if the project was not 
constructed. Regular maintenance activities of the intake structure are presently being performed, were 
historically performed, and will continue to be performed regardless of implementation of the proposed 
project.  

6.8.3 Secondary and Cumulative Impacts 

The secondary and cumulative long-term impacts to wetlands or streams at and downstream of the project 
site due to additional withdrawal of water from the Tar River associated with the proposed project is 
anticipated to be negligible due to the reduction in stream flow volume downstream of the intake site being 
minor. Implementation of the proposed project will not increase the areal extent of the service area and will 
not induce growth in the service area, although growth in the service area is projected to occur regardless 
of the proposed project, as stated in the City of Greenville and Pitt County Land Use Plans. The acreage of 
wetlands impacted directly or indirectly by growth may increase as the level and intensity of land use 
changes and the number of development projects increases in the area. Impacts could be direct, in terms 
of filling or draining of wetlands for construction of roads, private or public building sites, or utilities. Urban 
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development may also have significant indirect impacts to wetlands, in terms of increased levels of silt and 
sediment from grading activities and the increasing amount of non-point source pollutants entering into the 
wetlands from upland development activities and urban land uses. 

6.9 Water Resources 

6.9.1 Existing Conditions 

No jurisdictional streams are located within the GUC WTP property; however, the Tar River abuts the 
southern property boundary. Several open water areas are present within the developed portion of the 
property. The open water areas consist of sedimentation basins, a residuals lagoon, a pre-sedimentation 
impoundment, and a raw water impoundment. The raw water intake, located in Tar River south of 
treatment plant’s property boundary, supplies drinking water to the service area and is located on the 
Tar River upstream of most of the urbanized areas associated with Greenville.  

Most of the service area and the project sites are located within the central portion of the Tar-Pamlico River 
basin, United States Geological Society (USGS) Hydrologic Unit 03020103 (Figure 2-1). The service area 
extends into two subbasins in the watershed, DWR Subbasins 03-03-03 and 03-03-05, which encompass 
approximately 425 and 300 square miles, respectively. Approximately 15 square miles of the service area 
is located in the Neuse River basin, USGS Hydrologic Unit 03020202 in subbasin 03-04-09, which 
encompasses approximately 95 square miles.  

The Tar-Pamlico and Neuse River basins extend from near the Virginia border and extend southeast to the 
Pamlico Sound. The southern portion of the service area consists of urban areas in both the Tar-Pamlico 
and the Neuse River basins in the project area. An IBT certificate was obtained by GUC November 2011 to 
sell finished water to communities in the Contentnea subbasin of the larger Neuse River basin. The 
northern portion of the service area consists of rural, agricultural, and forested areas in the Tar-Pamlico 
River basin. The largest population center in the Tar-Pamlico River basin is Greenville, which is mainly 
located downstream of the project site, and the largest population center in the Neuse River basin is 
Raleigh, which is located upstream of the service area. The watersheds downstream of the project area 
consist of wide rivers including blackwater rivers, large cypress-gum forests, and tidal areas.  

DWR classifies surface waters of the state based on their existing or proposed uses. The Tar River 
upstream of and to the intake site is classified as WS-IV, nutrient sensitive waters (NSW), critical area 
(CA). The Tar River at and downstream of the intake site is classified as C, NSW. Harris Mill Run is the 
closest downstream classified stream.  Harris Mill Run is classified as a C, NSW. Tar River upstream and 
downstream of the project area is listed as supporting of its intended uses. The segment of the Tar River 
abutting the WTP property boundary is noted as not having data.  

The WS-IV classification is assigned to waters used as sources of water supply for drinking, culinary, or 
food processing. The CA classification is assigned to waters located in critical areas, such as waters 
located immediately upstream of a drinking water intake. Class C waters are protected for fishing, boating, 
aquatic life, and other uses. The NSW classification is assigned to waters that need additional nutrient 
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management due to excessive microscopic or macroscopic vegetation growth. All waters in the Tar-
Pamlico River basin are classified as NSWs. 

DWR monitors water quality using physical, chemical, and biological sampling and rates each stream 
segment or lake with respect to its designated usage classification (DENR, 2005). Biological monitoring, 
including benthic macroinvertebrate (benthos) and fish samples, is particularly useful in tracking water 
quality trends because these organisms reflect long-term interactions among many water quality and 
habitat parameters, including factors not detected by infrequent physical and chemical sampling. DWR 
assigns use support ratings for all monitored water bodies based on the findings of the monitoring efforts. 
Assessment of the Tar River upstream of the intake site at U.S. Highway 264 and downstream of the 
intake site at U.S. Highway 264A. Both assessments were performed in 2007 and the sampling sites were 
assigned a bioclassification of excellent.  

Section 303(d) of the Clean Water Act (CWA) requires states to develop a comprehensive public 
accounting of all impaired waters. The list includes waters impaired by pollutants, such as nitrogen, 
phosphorus, and fecal coliform bacteria, and by pollution, such as hydromodification and habitat 
degradation. The impairment might be due to point sources, nonpoint sources, or atmospheric deposition. 
Conetoe Creek, a tributary to the Tar River, is located in the upstream-most portion of the service area and 
Greens Mill Run, which discharges into the Tar River near Greenville Boulevard downstream of the intake 
site, are listed as impaired waters. 

Point source dischargers located throughout North Carolina are regulated through the NPDES program 
and are required to register for a permit. There are numerous stormwater dischargers in the service area. 
The project site does not have a state or NPDES stormwater discharge permit. The Pitt-Greenville 
Regional Airport, located immediately downstream of the project site has a NPDES stormwater permit. The 
closest stormwater permit upstream of the project site is a State stormwater permit that was issued for the 
Chicod School Pump Stations and Force Mains site on Highway 43.  

No wild and scenic rivers are listed in the service area. The Tar River upstream and downstream of the 
service area is designated as critical habitat for Atlantic sturgeon. No fish nursery areas are documented in 
the service area. No waters in the service area have been designated as High Quality Waters (HQWs) or 
Outstanding Resource Waters (ORWs). No streams designated as significant aquatic endangered species 
habitat are located in the service area.  

The Cretaceous aquifer system is a major source of groundwater in the Coastal Plain region. The primary 
aquifers in the study area include, from deepest to shallowest, the Lower Cape Fear Aquifer, the Upper 
Cape Fear Aquifer, the Beaufort Aquifer, the Castle Hayne Aquifer, and the Yorktown Aquifer. These 
aquifers are located between -500 and -3 feet MSL, consist of sand, gravel and limestone beds, and are 
separated by a confining unit composed of clay and silt beds. Crystalline basement rocks underlie the 
aquifers and confining units. The Cretaceous aquifers and confining units dip and thicken in the east-
southeastern portion of the state. The Cretaceous aquifers are overlain by younger aquifers and confining 
units in deposits of the Quaternary and Tertiary age. These younger aquifers include the Lower Castle 
Hayne Aquifer and the Upper Castle Hayne Aquifer. 
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There are several private well systems in the service area. The majority of the private well systems also 
utilize septic for wastewater disposal. There may be individual properties with well water that are connected 
to the County sewer system. No groundwater withdrawal wells are listed by the USGS in or the project 
vicinity. 

6.9.2 Direct Impacts 

The primary sources of water quality degradation in rural areas are runoff and sedimentation from 
agriculture and construction and in urban areas are runoff and sedimentation from impervious surfaces and 
construction. Short-term, minor increases in turbidity and sediment loading in and downstream of the Tar 
River may occur during project demolition and construction activities as a result of land clearing and soil 
disturbance. Precautions will be taken to minimize direct impacts to water resources from construction and 
demolition by avoiding spillage and controlling runoff. Such measures include an erosion and 
sedimentation control plan, provisions for waste materials and storage, and appropriate maintenance 
measures. Best management practices will be utilized for the protection of surface waters, and 
sedimentation control guidelines will be strictly enforced during the construction of the project. Oil, fuel, and 
emissions from construction vehicles may also create temporary, localized water quality impacts during 
construction and demolition of infrastructure. These impacts will be minimized by instructing contractors to 
perform vehicle maintenance in areas away from waters and wetlands and to collect and properly dispose 
of all used vehicle fluids and containers.  

Direct operational impacts to water quality from construction of new treatment plant components will be 
negligible since the percent increase in impervious surfaces in the project site is minimal and stringent 
stormwater control measures will be in place. Extensive assessment of operational impacts to water quality 
in the Tar River from the increased withdrawal has been performed and is provided summarized in the 
Executive Summary of the Tar River Flow Study (Appendix G).  

6.9.3 Secondary and Cumulative Impacts 

Indirect and cumulative water quality impacts may accrue from development in the project area. Continued 
growth and urban development in the project area may affect water quality. Short-term declines in water 
quality from installation of public improvements and changes in land uses due to sedimentation and 
erosion from construction activities, and long-term declines in water quality from land use activities and 
increasing amounts of non-point sources of pollution may have significant impacts on water quality and 
subsequent impacts on aquatic habitat, wetlands, and sensitive aquatic and amphibian species. 
Implementation of the proposed project will assist in preventing future development in the service area from 
installing drinking water wells, thereby assisting in reducing the quantity of groundwater extraction in the 
service area. 

Changes in land use have a major effect on both the quantity and quality of stormwater runoff. Urbanization 
and land use development, if not properly planned and managed, may dramatically alter the natural 
hydrology of an area. Impervious surfaces increase the volume and rate of stormwater runoff that may 
affect erosion, caving, and sloughing of stream banks; erosion and scouring of streambeds; and sediment 
and severe flooding and lead to degradation of water quality from the various stormwater pollutants that 
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wash off impervious areas during rain events (e.g., nutrients, oils, toxics, sediments, bacteria). The 
cumulative effects of stormwater runoff are evident in the frequent correlation between the location of a 
stream and its water quality, where urban streams overall have poorer water quality than rural streams.  

6.10 Shellfish, Fish, and Their Habitats  

6.10.1 Existing Conditions 

No aquatic habitat is present in the project areas. Aquatic habitat within the GUC WTP property consists of 
a large wetland complex located in the undeveloped portion of the project site west and southwest of the 
project areas. The wetland area contains an emergent wetland area, areas that are regularly flooded when 
the Tar River exceeds its flood stage, and areas that are semi-permanently inundated. Additionally, a 
permanently flooded cypress community parallels the southern property boundary and is generally 
separated from the Tar River by a natural levee. The Tar River abuts the southern boundary of the project 
site.  

In general, streams in the project vicinity provide suitable habitat for fish such as longnose gar (Lepisosteus 

osseus), bowfin (Amia calva), American shad (Alosa sapidissima), rosyside dace (Clinostomus 

funduloides), pinewoods shiner (Lythrurus matutinus), shorthead redhorse (Moxostoma macrolepidotum), 
channel catfish (Ictalurus punctatus), and pirate perch (Aphredoderus sayanus) (DEQ, 2017). Many benthic 
macroinvertebrates are expected to inhabit the streams. Benthic invertebrates common in streams are the 
caddisflies (Nyctiophlax moestus) and (Pycnopsyche sp.) and the mayflies (Stenonema modestum), 
(Leptophlebia sp.), (Caenis sp.), and (Eurylophella doris) (DEQ, 2006). 

Streams within the Tar River watershed support anadromous fish such as American shad (Alosa 

sapidissima), gizzard shad (Dorosoma cepedianum), striped bass (Morone saxatilis), and blueback herring 
(A. aestivalis) (DEQ, 2017). The Tar River in the GUC SA is listed as an anadromous fish spawning area 
and as critical habitat for the Atlantic sturgeon (Acipenser ocyrinchus oxyrinchus). Although occurrence of 
Atlantic sturgeon in Pitt County is listed by the U.S. Fish and Wildlife Service (USFWS) as historic, 
correspondence from the North Carolina Wildlife Resources Commission (WRC) states that several 
Atlantic sturgeon were observed downstream of Tarboro, North Carolina, which means that Atlantic 
sturgeon use the reach of the Tar River adjacent to the GUC WTP (WRC, 2020).  

No streams designated as significant aquatic endangered species habitat are in the GUC SA. The Tar 
River in the project area is designated by NCWRC as Primary Nursery Area for several anadromous fish 
species and an in-water work moratorium from February 15 through September 30 is generally requested 
by the agency. Potential habitat for the Carolina Madtom (Noturus furiosus) and Neuse River waterdog 
(Necturus lewisi), both of which are under consideration to be listed as endangered, is present in the Tar 
River in proximity to the project site. Three state listed species, Roanoke slabshell (Elliptio roanokensis), 
Eastern lampmussel (Lampsilis radiata), and Tidewater mucket (Leptodea ochraces) were found to be 
present in the Tar River during freshwater mussel surveys performed prior to 2009 work performed at the 
GUC WTP intake site. Yellow lance (Elliptio lanceolata), which is federally listed as threatened, was found 
to be present in the Tar River during freshwater mussel surveys performed in association with the 2013 Tar 
River Flow Study.   
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As of November 25, 2019, the United States Fish and Wildlife Service (USFWS) identified one aquatic 
vertebrate species and three aquatic invertebrate species receiving protection under federal laws in Pitt 
County. No federally protected fish species are listed for Pitt County. The North Carolina Natural Heritage 
Program (NCNHP) list as of November 25, 2019 included additional aquatic vertebrate and invertebrate 
species for Pitt County. Four NCNHP listed fish species are reported within the Tar-Pamlico river basin. 
The listed aquatic species are provided in Table 6-1 with the state and federal status of the species 
provided by USFWS and NCNHP. 

 Table 6-1:  Listed Aquatic Species 

Scientific Name Common Name State Status Federal Status 

Vertebrates    
Acipenser brevirostrum Shortnose sturgeon E 1 ---- 

Acipenser oxyrinchus oxyrinchus Atlantic sturgeon E ---- 

Alligator mississippiensis American alligator T 1 ---- 

Ambystoma mabeei Mabee’s salamander T ---- 

Lampetra aepyptera Least brook lamprey T 1 ---- 

Notropis volucellus Mimic shiner T 1 ---- 

Noturus furiosus Carolina madtom T 1 PT 

Trichechus manatus West Indian manatee T 1 T 

Invertebrates    
Alasmidonta heterodon Dwarf wedgemussel E 1 E 

Alasmidonta undulata Triangle floater T ---- 

Elliptio lanceolata Yellow lance ---- T 

Elliptio steinstansana Tar River spinymussel E 1 E 

Fusconaia masoni Atlantic pigtoe E ----- 

Lampsilis radiata Eastern lampmussel T ---- 

Lasmigona subviridis Green floater E ----- 

Ligumia nasuta Eastern pondmussel T ----- 

Strophitus undulatus Creeper T ---- 

Vascular Plants    
Sagittaria weatherbiana Grassleaf arrowhead E 1 ---- 

Notes: 

Key to Federal Status: 
E – Endangered. A taxon “in danger of extinction throughout all or a significant portion of its range.” 
T – Threatened. A taxon likely to become endangered in foreseeable future throughout all or a significant portion of range. 
PT – Proposed for listing as a threatened species. 
 
Key to State Status: 

E – Endangered: “Any species or higher taxon of plant whose continued existence as a viable component of the State’s 
flora is determined to be in jeopardy” (GS 19B 106:202.12). 
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 Table 6-1:  Listed Aquatic Species 

Scientific Name Common Name State Status Federal Status 

T – Threatened: “Any resident species of plant which is likely to become an endangered species within the foreseeable 
future throughout all or a significant portion of its range” (GS 19B 106:202.12). 

1 – Historic: The species is either extirpated or there have not been any recent surveys to verify its continued existence. 
 

6.10.1.1 Vertebrates 

Shortnose sturgeon (Acipenser brevirostrum) 

The shortnose sturgeon, a member of the family Acipenseridae, is a small species of sturgeon and seldom 
exceeds 3.28 feet in length. Shortnose sturgeons have an elongated, flattened body and a subterminal 
mouth with barbells, which are suited to their bottom feeding and generally benthic existence. The 
shortnose sturgeon is found sporadically in coastal rivers along the East Coast from Canada to Florida. 
Shortnose sturgeon are anadromous fish; however, as the adults seldom travel from their natal river and 
associated estuary, each river’s population is genetically distinct. The preferred habitat of the shortnose 
sturgeon is deep pools with soft substrates and vegetated bottoms. The shortnose sturgeon spawn in fast-
moving, freshwater, riverine reaches with gravel bottoms. 

Current threats to habitat are from discharges, dredging, or disposal of materials into rivers, or related 
development activities involving estuarine and riverine mudflats and mudflats. Shortnose sturgeon is 
known to occur in 41 bays and rivers along the East Coast. Shortnose sturgeon may occur in the Pamlico 
Sound. 

Atlantic sturgeon (Acipenser oxyrinchus) 

Atlantic sturgeon is a large fish (11 to 14 feet long and 500 to 800 pounds in weight) that has a bluish-black 
or olive brown back, paler sides, and a white belly. Atlantic sturgeon are anadromous, estuarine 
dependent, and long-lived. Atlantic sturgeon are benthic feeders, and their diets consist of invertebrates 
such as mollusks, crustaceans, and worms. Spawning adults start migrating upstream in February and 
March, and spawning occurs between the salt front and fall line in flowing water. The male sturgeon may 
persist in rivers and estuaries until fall; however, females usually return to estuarine and marine waters, 
which is where the adults and subadults spend most of their lives. Juvenile Atlantic sturgeon inhabit 
brackish waters until they reach 30 to 36 inches in length and then they move into nearshore coastal 
waters. 

American alligator (Alligator mississippiensis) 

The American alligator is 6 to 17 feet long.  It has a broad, rounded snout, which distinguishes it from the 
American crocodile (Crocodylus aeutus), a federally endangered species.  Coloration of the alligator is 
generally black, having light markings of yellowish crossbands on the young that may persist into 
adulthood.  These alligators are residents of the great river swamps, lakes, bayous, marshes, and other 
water bodies of Florida and the Gulf and Lower Atlantic Coastal Plains.  Nests consist of mounds of 
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vegetative debris in which the eggs are buried between spring and early autumn; incubation is 65 days.  At 
hatching, most young are between 8 and 9 inches long. 

Mabee’s salamander (Ambystoma mabeei) 

Mabee’s salamander is a species of mole salamander that is slender brown or black with a brown or gray 
underside. The sides of the Mabee’s salamander are speckled with white. Mabee’s salamander attaches 
eggs to submerged debris or plant material in acidic ponds that do not contain fish in or near pine stands. 
Juvenile and adult Mabee’s salamander are terrestrial and live in tupelo and cypress bottoms in pine 
stands, pine savannahs, open fields, lowland deciduous forests, swamps, and low wet woods near 
breeding ponds. 

Least brook lamprey (Lampetra aepyptera) 

The adult least brook lamprey has a 7-inch long, eel-shaped body with a deeply notched dorsal fin. Adults 
are dark tan above and lighter below prior to spawning. During spawning, adults become blue-black in 
color. The lamprey occurs in clear, small to medium-sized streams in the Neuse and Tar River basins that 
have a sandy or gravelly substrate for spawning. The larvae require quiet backwater areas with a mud or 
silt substrate. 

Mimic shiner (Notropis volucellus) 

The mimic shiner is a small silvery freshwater minnow 1.5 to 2.5 inches long that usually has eight thin anal 
rays. Mimic shiner spawning occurs in the summer. The shiner is an omnivore and feeds on aquatic 
invertebrates. The mimic shiner lives in sandy pools of headwater, creeks, lakes, and rivers with clear 
water. The shiner is found in areas with sandy, cobble, or mud substrate and in areas in which aquatic 
vegetation is present. 

Carolina madtom (Noturus furiosus) 

The Carolina madtom is a 2 to 5-inch long tan-colored catfish. They have a wide black stripe on the side 
and four black saddles across their back. This madtom occurs in the Coastal Plain and lower Piedmont of 
the Neuse River drainage. They prefer shallow, low gradient, riffles and runs in areas in which the 
substrate is comprised of fine to coarse sand, gravel, and detritus in small to medium rivers. 

West Indian manatee (Trichechus manatus) 

The West Indian manatees (manatees) are Sirenians and are sometimes referred to as sea cows. 
Manatees are large mammals that spend their entire lives in water. They are about 10 feet long and can 
weigh as much as 1,000 pounds. Their forelimbs are modified to form flippers, their hind limbs are reduced 
to nothing more than a vestigial pelvis, and their tails are enlarged and flattened horizontally to form a fluke 
or paddle. Their nostrils are located on top of their snouts and are opened by valves when they surface to 
breathe about every 3 to 4 minutes. The lips are large and mobile, and they are covered with stiff bristles. 
Manatees are herbivores whose main food sources are submerged, emergent, and floating aquatic plants, 
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but they will occasionally eat small fish. They can consume as much as 10 percent of their body weight in 
wet vegetation each day. Manatees spend their time eating, resting, and traveling. Between October and 
April, or months when the water temperature falls below 70º Fahrenheit, they can be found in warm coastal 
waters or near warm water outfalls around southern Florida.  

6.10.1.2 Invertebrates 

Dwarf wedgemussel (Alasmidonta heterodon) 

The dwarf wedgemussel is a relatively small (from 0.9 to 1.8 inches in length) mussel with a subrhomboidal 
to subtrapezoidal shell. The exterior shell color is greenish-brown with green rays. The interior nacre is 
bluish to silvery white. This species is unique in the reversed arrangement of its lateral teeth; there are two 
teeth on the right valve and one on the left. The dwarf wedgemussel has an historic range from New 
Brunswick, Canada, south to the Neuse River basin in North Carolina. Currently, the range is greatly 
reduced in the northern portion of the range and fragmented throughout the southern portion. In the project 
vicinity, populations are known from the Neuse River basin. This mussel inhabits large rivers to small 
streams within its range. The preferred substrate is clay banks stabilized with the root systems of trees. 
Other bed substrates include coarse sands, mixed sand, gravel and cobble, and very soft silts. The most 
important feature of their preferred habitat appears to be excellent to good water quality. 

Triangle floater (Alasmidonta undulata) 

The triangle floater is a medium-sized (3 inches) freshwater mussel. The shell of the triangle floater has 
strong ridges that run parallel with the growth lines, is subtriangular to ovate, and is thicker at the anterior 
end than the posterior. The posterior of shell has a distinct ridge and the exterior shell surface is yellowish 
green with broad green or blackish rays that become black with age. The exterior of the shell is smooth and 
shiny and the interior of the shell is white with salmon pink or red in the anterioral portion and iridescent in 
the posterioral portion. Habitat for the triangle floater consists of small rivers and headwater streams with 
moderate flow and very stable substrate; however, some silt may be present. 

Yellow lance (Elliptio lanceolata) 

The yellow lance is an approximately 3-inch freshwater mussel in which the shells are more than twice as 
long as they are tall. The periostracum of the yellow lance is waxy, and the entire surface is bright yellow in 
younger specimens. Older specimens usually have brown discoloration on the posterior end of the shell. 
The nacre ranges from salmon to white to iridescent blue, and the posterior ridge is distinctly rounded and 
curves dorsally from the posterior end. Rays have only been found to be present in one specimen of yellow 
lance. The abductor scars are distinct, and the posterior abductor muscle scars are less impressed than 
the anterior abductor muscle scars and the pallial line. Two pseudocardinal teeth are present on each valve 
with one tooth being before the other and the posterior tooth being vestigial on the left valve. The 
pseudocardinal teeth on the right valve are parallel with the anterior, versus vertigial, tooth on the left valve. 
The lateral teeth are long with two teeth on the left valve and one tooth on the right valve. Yellow lance are 
found in main channels of streams that range from less than three feet wide to more than 20 feet wide. The 
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yellow lance prefers substrate composed of coarse to medium sized sands; however, this species is 
sometimes found in gravel substrates. 

Tar River spinymussel (Elliptio steinstansana)  

The Tar River spinymussel is one of three freshwater mussels in the world with spines. The shell of the 
spinymussel is brownish, up to 2.4 inches long, and rhomboid-shaped with up to six spines on each valve. 
The shell has concentric rings and is smooth and shiny. The spines are more prominent in juveniles of the 
species and tend to become less prominent as the mussels mature. The Tar River spinymussel is endemic 
to only the Tar River and Neuse River systems and in the Tar River has only been documented in the 
mainstem of the Tar River, Shocco Creek, Fishing Creek, Little Fishing Creek, and Swift Creek. The last 
specimen of the Tar River spinymussel in the Tar River was in 2000 and may be extirpated from the 
mainstem of the Tar River.  

Atlantic pigtoe (Fusconaia masoni) 

The Atlantic pigtoe is a freshwater mussel, and the adults are essentially sessile. Some passive movement 
downstream may occur. The Atlantic pigtoe inhabits relatively fast waters with high quality riverine or large 
creek habitat. The Atlantic pigtoe is typically found in headwater or rural watersheds in sand or gravel 
substrates below riffles. 

Eastern lampmussel (Lampsilis radiata) 

The eastern lampmussel is an approximately 4-inch freshwater mussel with a slightly roughened, wrinkled 
shell with numerous dark green rays and a periostracum that is yellowish to brownish green. The umbos of 
the beak of the eastern lampmussel extends above the hinge line and the shell is sub-ovate elliptical with 
an evenly rounded margin. The eastern lampmussel has two pseudocardinal teeth in the right and left 
valves.  The eastern lampmussel is found in most creeks, rivers, and lakes with a wide range of flow and 
substrates but prefers coarse sand and gravel substrates. 

Green floater (Lasmigona subviridis) 

The green floater is a freshwater mussel that inhabits quiet, meandering parts of hydrologically stable, 
small to medium-sized streams with sand and gravel substrates and slow current. The mussel is most 
often found in the slow water of pools and eddies. In North Carolina, the species is known only from the 
Cape Fear River basin. The green floater is 2 to 2.5 inches in length and is subovate, ovate, triangle-ovate, 
or trapezoid in shape. The mussel has a thin, smooth shell with a small, rounded posterior ridge and has a 
beak that projects only slightly above the hinge line that may be double looped. The green floater has 
numerous dark green rays of varying width, a dull yellow to brownish-green periostracum, and a dull bluish-
white nacre. 
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Eastern pondmussel (Ligumia nasuta) 

Eastern pondmussel is a medium sized freshwater mussel with a long and slender greenish yellow to dark 
olive or brown outer shell that is white to iridescent blue to salmon on the inside. Eastern pondmussel 
occurs south from the St. Lawrence River Basin in Canada to the Cape Fear River Basin in North Carolina.  

Creeper (Strophitus undulatus) 

The creeper is freshwater mussel that can reach approximately 4 inches in length in North Carolina. The 
shell of the creeper is elliptical and moderately compressed. The shell is thin when the creeper is young 
and thickens and becomes somewhat inflated as the creeper matures. The periostracum is generally 
smooth and shiny. The creeper ranges in color from yellowish to dark brown. Green rays may extend over 
the entire surface of the shell. The creeper has been found throughout its range from headwater streams to 
large rivers and lakes to a depth of 13 feet.  

6.10.1.3 Vascular Plant 

Grassleaf arrowhead (Sagittaria weatherbiana) 

Grassleaf arrowhead is an aquatic plant with arrowhead, lanceolate-shaped leaves from 8 to 12 inches in 
length and up to 1 inch in width narrowing at the base. The leaves have 5 to 7 longitudinal veins, with the 
interior veins coalescing with the central rib and ending at the pointed tip of the leaf. The cross venation of 
the leaves is pronounced. No additional information on the grassleaf arrowhead is available for inclusion in 
this report. 

6.10.2 Direct Impacts 

Aquatic communities are acutely sensitive to any changes in their environment, and environmental impacts 
from construction activities may result in long-term or irreversible effects. Impacts usually associated with 
in-stream construction alter the substrate and affect adjacent streamside vegetation. Such disturbance 
within the substrate leads to increased siltation, which can clog the gills and/or feeding mechanisms of 
benthic organisms, fish, and amphibian species. Siltation may also cover benthos with excessive amounts 
of sediments that inhibit their ability to obtain oxygen. These organisms are slow to recover and usually do 
not recover, once the stream has been severely impacted.  

Demolition and construction activities associated with the proposed project will occur in the existing site 
boundaries, which is located north of the Tar River. No proposed demolition or construction activities will 
occur in aquatic areas; however, an increase in raw water withdrawn from the Tar River will occur. No 
effluent discharge to surface waters will occur relative to the proposed WTP expansion. No woody 
vegetation will be removed from streamside areas to accommodate the proposed project. Fill material is 
not anticipated to be placed adjacent to streams.  

The Tar River is designated as a fish spawning area. The direct impact to the shellfish, fish or their habitats 
from the increase in withdrawal from the Tar River is anticipated to be minimal. The WTP’s withdrawal from 
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the Tar River has occurred since the facility was put into operation in 1983. Extensive assessment of the 
impact to shellfish, fish and their habitats from the additional withdrawal amount has been performed, and 
the potential impact was not found to be significant. 

Proposed construction activities will involve land disturbance within the project footprint. Therefore, the 
potential for erosion and sedimentation may increase during demolition and construction. Erosion and 
sedimentation may carry soils, toxic compounds, trash, and other materials into aquatic communities. 
Erosion control during demolition and construction will be important to minimize direct impacts to aquatic 
resources. Quick re-vegetation of disturbed areas will reduce the impacts by supporting the underlying 
soils. An erosion and sedimentation control plan will be developed and implemented during demolition and 
construction associated with the proposed project. 

One federally listed species and seven additional NCNHP listed species are documented as historical 
occurrences and are not anticipated to be present in the service area. In addition to the listed species, 
numerous aquatic communities are present in the service area. However, no direct impacts from the 
demolition and construction activities or the operation of the treatment plant to aquatic species, habitats, or 
resources are anticipated to occur in the project area or the service area. 

6.10.3 Secondary and Cumulative Impacts 

Indirect impacts to aquatic habitats may occur from growth within the service area. A summary of the 
potential direct and indirect impacts to listed aquatic threatened and endangered species in the service 
area is provided in Table 6-2. Indirect impacts may occur from loss, fragmentation, or degradation of 
aquatic species and their habitats; degradation of water quality, aquatic resources, fisheries, and wetlands; 
and from increased erosion, sedimentation, and stormwater runoff. Indirect impacts to aquatic habitat and 
resources in the GUC WTP property and the service area from the proposed project are expected to be 
minimal. The minimal amount of expected indirect and cumulative impacts from the proposed project will 
be mitigated via ordinances and programs.  

Table 6-2:  Summary of Impacts to Listed Aquatic Threatened and Endangered Species 
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Vertebrates       

Acipenser brevirostrum Shortnose sturgeon X X X   

Acipenser oxyrinchus oxyrinchus Atlantic sturgeon X X   X 

Alligator mississippiensis American alligator X X X   
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Table 6-2:  Summary of Impacts to Listed Aquatic Threatened and Endangered Species 
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Ambystoma mabeei Mabee’s salamander X X   X 

Lampetra aepyptera Least brook lamprey X X X   

Notropis volucellus Mimic shiner X X X   

Noturus furiosus Carolina madtom X X X   

Trichechus manatus West Indian manatee X X X   

Invertebrates       

Alasmidonta heterodon Dwarf wedgemussel X X X   

Alasmidonta undulata Triangle floater X X X   

Elliptio lanceolata Yellow lance X X   X 

Elliptio steinstansana Tar River spinymussel X X X   

Fusconaia masoni Atlantic pigtoe X X   X 

Lampsilis radiata Eastern lampmussel X X   X 

Lasmigona subviridis Green floater X X   X 

Ligumia nasuta Eastern pondmussel X X X   

Strophitus undulatus Creeper X X   X 

Vascular Plants       
Sagittaria weatherbiana Grassleaf arrowhead X X X   

 

6.11 Wildlife and Natural Vegetation 

6.11.1 Existing Conditions 

Biologists from Hazen conducted field reconnaissance within the project area in October 2019. The project 
area is composed of different vegetative communities based on past disturbance, ongoing maintenance, 
topography, hydrology, and soils. 
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6.11.1.1 Wildlife Habitat and Natural Communities 

Terrestrial communities within and abutting the proposed project area consist of maintained grassy fields, 
existing structures, open water areas, and upland and wetland forested areas. The forested areas are 
located along the west edge of the northern portion of the project area and along the southern edge of the 
southern portion of the project area. The western forest consists of a nonriverine swamp dominated by bald 
cypress and swamp tupelo. The transition from upland maintained grassy areas within the project area to 
the swamp consists of a steep slope that is vegetated by mixed hardwood trees and shrubs. The southern 
forested area consists of loblolly pine (Pinus taeda) with upland hardwoods intermingled with the pines.  
The canopy species are early successional in age. The understory and shrub layer are sparse to absent in 
the southern forested area. The upland portion of the southern forested area transitions downslope to a 
cypress-gum swamp along the bank of the Tar River.  

Amphibians likely to inhabit or utilize the habitats available in the project vicinity include frogs, toads, and 
newts. Reptiles in the project vicinity may include a variety of snakes, turtles, lizards, and skinks, such as 
those species inhabiting wetlands and surface waters. Avian species that may be present in or near the 
project area include a variety of songbirds, vultures, bald eagles, hawks, and wading birds. Mammals 
typically found in the habitats available in the project vicinity include squirrels, raccoon, opossum, rodents, 
and white-tailed deer. 

6.11.1.2 Terrestrial Threatened or Endangered Species 

Some populations of fauna and flora have been, or are, in the process of decline due to either natural 
forces or their inability to coexist with humans. Federal law, under the provisions of Section 7 of the 
Endangered Species Act of 1973 (ESA), as amended, requires that any action likely to adversely affect a 
species classified as federally protected be subject to review by the USFWS. Other species may receive 
additional protection under separate state laws. As of November 20, 2019, the USFWS identified one 
terrestrial species as federally Endangered (E) – red-cockaded woodpecker (Picoides borealis) (RCW). 
The bald eagle has been de-listed from the USFWS list but remains protected by the Bald and Golden 
Eagle Protection Act of 1940, as amended (BGPA). As of November 21, 2019, NCNHP identified three 
state-listed terrestrial species in addition to the RCW and bald eagle, including one endangered (E) and 
two threatened (T) species. Each listed species is listed in Table 6-3 with the federal and state status of the 
species provided by USFWS and NCNHP, respectively. Habitat requirements of each protected species 
and the presence or absence of habitat in the project area are discussed in the following paragraphs. 

Table 6-3:  Threatened and Endangered Species Listed for Project Area  

 
Scientific Name 

 
Common Name State Status Federal Status 

Vertebrates    

Haliaeetus leucocephalus Bald eagle T BGPA 

Ammodramus henslowii Henslow’s sparrow E ---- 

Canis rufus Red wolf T E 1 
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Table 6-3:  Threatened and Endangered Species Listed for Project Area  

 
Scientific Name 

 
Common Name State Status Federal Status 

Picoides borealis Red-cockaded woodpecker E E 2 

Heterodon simus Southern hognose snake T 2 ---- 

Notes: 

Key to Federal Status: 
E – Endangered:  A taxon “in danger of extinction throughout all or a significant portion of its range.” 
BGPA – Bald and Golden Eagle Protection Act. Species is protected under the Bald and Golden Eagle Protection 

Act. 
 
Key to State Status: 

E – Endangered: “Any species or higher taxon of plant whose continued existence as a viable component of the 
State’s flora is determined to be in jeopardy” (GS 19B 106:202.12). 

T – Threatened: “Any resident species of plant which is likely to become an endangered species within the 
foreseeable future throughout all or a significant portion of its range” (GS 19B 106:202.12). 

1 - Experimental, nonessential population, which has been introduced to the area.  USFWS does not list the species 
as likely to be present in proximity to the project area.  NCNHP identifies the species as possibly present in Pitt 
County. 

1 – Historic: The species is either extirpated or there have not been any recent surveys to verify its continued 
existence. 

 

Bald eagle (Haliaeetus leucocephalus) 

The mature bald eagle (usually more than 4 years of age) can be identified by its large white head and 
short white tail. The body plumage is dark brown to chocolate-brown in color. Bald eagles can easily be 
distinguished from other birds by their flat wing soar. They are primarily associated with large bodies of 
water where food is plentiful. Eagle nests are found in proximity to water (usually within 0.5 mile) with a 
clear flight path to the water in the largest living tree in an area with an open view of the surrounding land. 
Human disturbance may cause nest abandonment. The breeding season for the bald eagle begins in 
December and January. Fish are the major food source, although forage items include coots, herons, 
wounded ducks, and carrion.  

The bald eagle was delisted from the ESA on June 28, 2007.  Populations were monitored for a period of 
five years, which ended on June 27, 2012, to ensure that delisting the species did not result in a decline.  
Bald eagles remain protected under two federal laws, the Migratory Bird Treaty Act of 1918 (MBTA), as 
amended, and the BGPA.   

Henslow’s sparrow (Ammodramus henslowii) 

Henslow’s sparrow is approximately 5 inches long with a large flat head and short spiky tail. The bird’s 
coloration consists of a greenish-buff head, dark tail and wings with chestnut markings, streaking on chest 
and flanks, and a white belly. The preferred habitat of this species is large areas of grasslands, weedy 
moist meadows, shrubby fields, and overgrown pastures. 
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Red wolf (Canis rufus) 

Red wolves are mainly grey in color with tawny or reddish hairs also common. They are intermediate in 
size between grey wolves and coyotes, reaching a height of 26 inches and a length of about four feet. Red 
wolves have pointy ears, broad muzzles, wide heads, and long, slender legs. Red wolves utilize a variety of 
undeveloped habitats, including woodlands, shrubby areas, and grasslands. The wolves prefer areas with 
heavy vegetative cover. Young are born in a den, often in a hollow log, a burrow, or similar secluded 
location. 

Red-cockaded woodpecker (Picoides borealis) 

The RCW is a medium-sized bird with entirely black and white plumage, except for small red streaks on the 
nape of the male. The back of the RCW is striped, and the bird has a large white cheek patch surrounded 
by a black cap, nape, and throat. This woodpecker's diet is composed mainly of insects, including ants, 
beetles, wood-boring insects, caterpillars, and corn earworms, if available. The RCW lays its eggs in April, 
May, and June. The eggs hatch approximately 38 days later.  

The RCW is found in the southeastern U.S. It is unique among woodpeckers because it nests exclusively 
in living pine trees. The RCW uses open, old growth stands of southern pines, particularly longleaf pine, for 
foraging and nesting habitat. Slash, pond, or loblolly pines will also be utilized if longleaf is not available. 
The preferred forested stand contains at least 50 percent pine and lacks a thick understory. These birds 
usually excavate nests in pines greater than 60 years old and contiguous with pine stands at least 30 years 
of age. Living pines infected with red-heart disease (Formes pini) are often selected for cavity excavation 
because the inner heartwood is usually weakened. Cavities are located from 12 to 100 feet above ground 
level and below live branches. These trees may be identified by candles, large encrustations of running sap 
that surrounds the tree. Clusters consist of one to many of these candle trees. The foraging range of the 
red-cockaded woodpecker may extend 500 acres and must be contiguous with suitable nesting sites. 

Southern hognose snake (Heterodon simus) 

The southern hognose snake grows to a length of 13 to 22 inches. Dark blotches with pale interspaces 
characterize the brown, tan, or gray dorsal ground color of this snake. The dorsal scales are keeled, and 
the snout is upturned. These snakes are found across the eastern and southeastern portions of North 
Carolina and the coastal plain of South Carolina. Within these regions, the snake inhabits xeric 
communities with coarse sands or porous loamy soils, including sandhills and pine and wiregrass 
flatwoods. 

6.11.2 Direct Impacts 

Hazen performed habitat assessments within the project area for federally listed species in 
September 2019. No protected species were observed within the areas of investigation during the site 
investigations. Habitat for bald eagles was observed in proximity to the project area during the field 
surveys. Review of aerial photography, topographic mapping, and information relative to landforms and 
landscape features within and surrounding the service was performed. Table 6-4 summarizes the impacts 
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to threatened and endangered species that may potentially occur from the proposed project. Written 
summaries of the potential impacts are provided in the following subsections. 

Table 6-4:  Summary of Impacts to Terrestrial Threatened and Endangered Species Potentially 

Occurring in the Project Area 

Scientific Name Common Name N
o

 D
ir

e
c
t 

Im
p

a
c
ts

 A
re

 
E

x
p

e
c
te

d
 

N
o

 I
n

d
ir

e
c
t 

Im
p

a
c
ts

 
A

re
 E

x
p

e
c
te

d
 

D
ir

e
c
t 

Im
p

a
c
ts

 M
a

y
 

O
c
c
u

r  

In
d

ir
e
c
t 

Im
p

a
c
ts

 M
a
y

 
B

e
 P

o
s
s
ib

le
 

Vertebrates      

Haliaeetus leucocephalus Bald eagle X   X 

Ammodramus henslowii Henslow’s sparrow X   X 

Canis rufus Red wolf X X   

Picoides borealis Red-cockaded woodpecker X   X 

Heterodon simus Southern hognose snake X   X 

 

Bald eagle (Haliaeetus leucocephalus) 

Suitable habitat is available within the immediate surroundings of the project area for bald eagle nesting.  
However, no nests are known or were observed during onsite investigations to be present in proximity to 
the proposed work areas. Protective measures for bald eagle nesting restrict work within 660 feet of an 
active nest. No nests were observed or are known to be present within the restricted range of the project 
footprint. The project is anticipated to have no direct impact on bald eagles. 

Henslow’s sparrow (Ammodramus henslowii) 

Henslow’s sparrow prefers overgrown grasslands, meadows, and shrubby fields. The non-forested areas 
within the WTP property that are not built upon are frequently mowed. Habitat for the sparrow is not 
available within the project footprint. Therefore, the project is not expected to have a direct impact on 
Henslow’s sparrow. 

Red wolf (Canis rufus) 

Red wolves inhabit a variety of habitats, including forests, shrublands, and grasslands with heavy 
vegetative cover that provide opportunities for protection. Upland forests within the WTP property are 
maintained with an open understory and shrub layer, and grassy areas within the property are frequently 
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mowed. Additionally, red wolves in North Carolina are currently known to USFWS to only inhabit the 
Alligator National Wildlife Refuge. The project is anticipated to have no direct impact on red wolves. 

Red-cockaded woodpecker (Picoides borealis) 

RCWs nest in pine trees that are infected with red-heart disease and are preferred to be at least 60 years 
old. The pine trees within or abutting the project footprint are not of the preferred age. Additionally, pine 
trees within the project area were not observed to have the distinctive candles indicative of active or recent 
RCW foraging activity. Therefore, the project is not expected to have a direct impact on RCWs. 

Southern hognose snake (Heterodon simus) 

Southern hognose snakes live in xeric communities with well-drained, coarse sands or porous loamy soils. 
Sandy loam soils underlie the majority of the WTP parcel. The project footprint is in an upland area within 
the 100-year floodplain, which likely indicates that the upland areas are well drained. However, the level of 
daily activity within the portions of the WTP property that will be disturbed for construction of the proposed 
project is expected to discourage the burrowing snake from inhabiting the site. Therefore, the project is not 
expected to have a direct impact on southern hognose snakes.  

6.11.3 Secondary and Cumulative Impacts 

Bald eagle (Haliaeetus leucocephalus) 

Suitable habitat is available in the service area for bald eagle nesting and foraging. Secondary and 
cumulative impacts to bald eagles may occur due to continued growth and development in the service 
area. Impacts are likely to consist of loss of nesting habitat, loss of perching habitat, and conversion of land 
uses resulting in reduction in foraging habitat. Secondary and cumulative impacts to bald eagles are 
expected to be minor. 

Henslow’s sparrow (Ammodramus henslowii) 

Suitable habitat for Henslow’s sparrow appears to be available in the service area. As development to 
support growth in Pitt County continues, overgrown grassy and shrubby lands are expected to be targeted 
as sites for development. Conversion of historically farmed or pasture lands to developed lands is likely to 
reduce the extent of suitable habitat for Henslow’s sparrow. Secondary and cumulative impacts to 
Henslow’s sparrow is expected to be minor. 

Red wolf (Canis rufus) 

Suitable habitat for red wolves is present in the service area. The nearest known population of red wolves 
is in the Alligator River National Wildlife Refuge, which is approximately 75 miles from the service area. 
According to USFWS, the Alligator River National Wildlife Refuge’s introduced population of red wolves 
has been declining in numbers over the past ten years. It is therefore unlikely that red wolves have 
escaped the refuge and colonized in Pitt County. The potential loss or fragmentation of habitat due to 
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continued growth and development in and around Greenville, North Carolina is not anticipated to have an 
effect on red wolves. No secondary or cumulative impacts to red wolves are expected to result from the 
project. 

Red-cockaded woodpecker (Picoides borealis) 

Suitable habitat for RCWs may be present in the service area. The USFWS listing of RCW in Pitt County is 
denoted as being a historic record, meaning that the last confirmed sighting of the species in the county 
occurred more than fifty years ago. Secondary and cumulative impacts to RCWs are not anticipated to 
occur as a result of the proposed project.  

Southern hognose snake (Heterodon simus) 

Suitable habitat for southern hognose snake may be present in the service area. The USFWS identifies the 
record of southern hognose snake in Pitt County as an obscure record, meaning that the date and/or 
location of the observation is uncertain. NCNHP records denote that the most recent documentation of a 
southern hognose snake being observed within Pitt County occurred more than fifty years ago. Secondary 
and cumulative impacts to the southern hognose snake are not anticipated to occur as a result of the 
proposed project. 

6.12 Public Lands and Scenic, Recreational, and State Natural Areas 

6.12.1 Existing Conditions 

Review of readily available federal, state, and local public information was performed to determine the 
presence of parkland, scenic, recreation, or state natural areas in and within a two-mile radius of the GUC 
WTP property. No sites were identified within the GUC WTP property; however, several federal, state and 
local public lands, natural areas, and recreation areas are located within a two-mile radius of the GUC WTP 
property. The sites identified are depicted on Figure 6-9. Several listed sites are located between a 2 and 
5 mile radius of the WTP site and are depicted on Figure 6-9; however, these sites will not be potentially 
impacted by the project and are not discussed herein. 

Two conservation sites are located in proximity to the GUC WTP property. The Tar River, which abuts the 
southern boundary of the treatment plant site, is designated by NCNHP as the Lower Tar River Aquatic 
Habitat site. The Tar River is used for recreational purposes including boating and fishing. The Phil Carroll 
Nature Preserve abuts the Tar River south of the project site.  

Two state designated sites managed for conservation or open space are within two miles, but not in 
proximity to, the GUC WTP property. The NC Department of Public Services (DPS) owns two adjacent 
parcels designated as land managed for conservation and open space approximately 0.7 mile east of the 
project site. The DPS site consists of the DPS Coastal Regional Office and undeveloped forested land that 
abuts the Pitt/Greenville regional airport. A portion of the NCNHP designated Natural Heritage Area, the 
Harris Mill Run Slopes, is located approximately 1.4 miles southwest of the project site. In additional to the 
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above-mentioned sites, four city parks, three of which contain recreational ball fields, are located 
1.1 to 2 miles from the GUC WTP property.  

National Natural Landmarks are sites designated as containing the best remaining examples of specific 
biological and/or geological features. The natural features include aquatic and terrestrial ecosystems, 
geological processes and resultant landforms, and records of geologic history. There are currently 
599 designated National Natural Landmark sites in the United States and its territories and 13 sites in 
North Carolina. The nearest National Natural Landmark site, Goose Creek State Park Natural Area, is 
approximately 35 miles southeast of the WTP. 

6.12.2 Direct Impacts 

No designated public, scenic, or recreational areas are present within the GUC WTP property. The Tar 
River, which is designated as a Natural Heritage Area and is used for recreational purposes, abuts the 
southern boundary of the GUC WTP property. No direct impacts to the Tar River or other public, scenic or 
recreational sites in proximity to the GUC WTP property will occur from construction of the proposed 
project. Implementation of the proposed project will increase the quantity of water withdrawn from the Tar 
River; however, the impact to the natural communities or recreational use of the Tar River or other facilities 
in the project vicinity from the increased withdrawal rate will be negligible. 

6.12.3 Secondary and Cumulative Impacts 

Growth within the service area will not be induced by implementation of the proposed project. Adverse 
impacts to public, scenic, or recreational areas from land use changes induced by growth is not expected 
to occur. Existing public, scenic, and recreational areas in the service area are expected to be retained at 
their current level of service to the community and as development within the service area occurs, 
designation and construction of additional public and recreational facilities is anticipated to occur. 

6.13 Areas of Archaeological or Historic Value 

6.13.1 Existing Conditions 

Pursuant to Section 106 of the National Historic Preservation Act of 1966, as amended, the State Historic 
Preservation Office (SHPO) and the Office of State Archaeology (OSA) files were reviewed to determine 
the potential presence of historic or archaeological resources located within a five-mile radius of the project 
site. Resources of interest are those in or eligible for inclusion in the National Register of Historic Places 
(NRHP).   

SHPO mapping of potential historic resources was reviewed online, and no sites in or eligible for inclusion 
in the NRHP are present in the GUC WTP property or within a one-mile radius of the project site. Within a 
five-mile radius of the project site, numerous historic resources that are in or eligible for inclusion in the 
NRHP, as well as several National Register districts, are located on the south side of the Tar River more 
than two miles from the project site. Figure 6-10 provides information obtained from the SHPO interactive 
mapping program in the project site vicinity.  
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6.13.2 Direct Impacts 

No historic or archaeological resources are located within the project site or within a one-mile radius of the 
project site. Activities related to this project are not anticipated to affect any archaeological or historic 
occurrences. Construction of the proposed project will have minimal disturbance to the topography and 
soils in the project areas. Additionally, the disturbance from demolition and construction activities will occur 
in areas that have previously been disturbed from activities associated with construction, operation, and 
maintenance of the WTP. Since no historic or archaeological resources are present on the GUC WTP 
property or within a one-mile radius of the project site, operational impacts to historic or archaeological 
resources will not occur from implementation of the proposed project. Additionally, no direct impacts to 
areas of archaeological or historic value will occur from demolition or construction activities associated with 
the proposed project. However, if significant cultural materials are discovered during any part of this 
project, SHPO will be contacted immediately and a contingency plan agreed upon by both GUC and SHPO 
will be established.  

6.13.3 Secondary and Cumulative Impacts 

No archaeological or historic resources are located within a one-mile radius of the project site. Therefore, 
no secondary or cumulative impacts to archaeological or historic resources are expected in proximity to the 
project site. Implementation of the proposed project will not increase the areal extent of the service area. 
Per the City of Greenville Future Land Use and Character Map, growth in the service area is anticipated to 
occur; however, growth will not be induced by the proposed project.  

6.14 Air Quality 

6.14.1 Existing Conditions 

The NC Division of Air Quality (DAQ) monitors compliance with National Ambient Air Quality Standards 
(NAAQS). A DAQ station that monitors ozone and PM-2.5 criteria air pollutant concentrations in 
accordance with the EPA regulatory requirements is located in Pitt County. A station in Jamesville monitors 
particulate matter as course dust particles (PM-10) and sulfur dioxide. The principal air quality pollutants 
emitted are total suspended particulates (TSP) and PM-10, sulfur oxides (SOx), nitrogen oxides (NOx), 
volatile organic compounds (VOCs), carbon monoxide (CO), and lead. The major emission sources are 
fuel combustion for transportation and heating, power generation, industrial processes, waste incineration, 
forest fires, open burning of yard waste and construction debris, and non-industrial solvent use (EPA, 
1990). Ground-level ozone is created by the photochemical reaction of hydrocarbons (including VOCs) and 
NOx with ultraviolet sunlight. 

DAQ and EPA have established ambient air quality standards for each pollutant based on hourly, daily, 
quarterly, or annual averages. The standards are dependent on the pollutant’s physical properties, 
chemical dynamics, human physiological responses, and monitoring technology (DENR, 1998). Primary air 
quality standards are established to protect against adverse effects on soil, water, crops, vegetation, 
animals, materials, climate, visibility, and personal comfort.  
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Ambient air quality for particulate matter as very small particles (PM-2.5) and PM-10 were monitored by the 
DAQ from 1994 through present. The data are compiled from monitoring sites located in Greenville and 
Jamesville, North Carolina. None of the monitored pollutants exceeded its corresponding DAQ ambient air 
quality standard. A new 8-hour ambient ozone standard of 0.07 parts per million (ppm) was adopted in 
2010 by the DAQ, as compared to the former standard of 0.075 ppm. The DAQ ozone monitoring site in 
Greenville had no ozone exceedance days between 2002 and 2018. 

Several sources of emission are present in the project site and the project area. On-site emergency 
generators are located at the site. Periodic testing of the emergency generators occurs to ensure that they 
are in good working order. Use of the emergency generators occurs during power outages such that the 
treatment process that supplies potable water to users in the service area is not disrupted. Additional 
sources of air emissions from the site consist of vehicles used on-site for operation and maintenance of the 
facility. Sources of emissions in the project vicinity include vehicular traffic, emissions from open burning 
and residential fireplaces, as well as emissions from aircraft and watercraft. No odor problems or 
complaints due to operation of the facility are known to have been reported.  

6.14.2 Direct Impacts 

The increase in airborne particulates from exhaust emissions from construction vehicles during project 
demolition and construction activities will be short-term and minor. Elevation of airborne pollutants is 
expected to be insignificant and would represent the level of similar small-site construction elsewhere. 
Compliance with air quality standards will be required at both the state and local level.   

The on-site generators require an air permit for standby emergency usage. The permit allows each 
generator to operate without exceeding a specific number of hours per year to keep potential criteria 
pollutant emission to less than 100 tons per year. Operation of the emergency generators has minimal 
direct impact to air quality in the project vicinity. Except for the emergency generators, there are no 
operational sources of air emissions that require permitting. 

6.14.3 Secondary and Cumulative Impacts 

The proposed project will not increase the service area of the treatment facility or induce growth in the 
service area. The service area is listed within the city’s land use plan for continued development and 
redevelopment of existing urban and rural areas. The proposed project will assist with the long-term land 
use plan for the service area and will not create a significant adverse effect on the current air quality of the 
service area. Continued operation of the treatment facility will not have a significant adverse impact on the 
surrounding properties. 

Urban growth in the service area may cause an increase in air pollutant emissions from vehicles, industrial 
activities, and construction, thereby contributing to the cumulative impacts of the proposed project. Ozone, 
carbon monoxide, and particulate matter are the primary pollutants of concern in the service area, and the 
levels of ozone in the project area will likely be affected by the projected increasing growth. Since NOx is 
the limiting factor in ozone formation and an estimated 60 percent of NOx is emitted by automobiles, the 
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additional vehicle miles traveled due to increased population will likely result in higher concentrations of 
ozone being formed during hot, summer months. 

6.15 Noise Levels 

6.15.1 Existing Conditions 

Noise is subject to the federal Noise Control Act of 1972 (PL-92-574) and Quiet Communities Act of 1978 
(PL-95-6009), which require standards of compliance and recommend approaches to abatement for 
stationary noise sources such as airports, highways, and industrial facilities. No ambient noise data is 
available for the project area. The City of Greenville has a noise ordinance that restricts certain types of 
nuisance noise. No known noise complaints have been filed in association with past or current operational, 
construction, or maintenance activities at the GUC WTP. 

The site is located adjacent to the Pitt County Regional Airport, undeveloped and wooded areas, a 
navigable river beyond which is a large undeveloped wooded area, and a rural road, beyond which are 
single-family residences. Residential development in the vicinity of the GUC WTP property is minimal. 
Residential properties near the site are located mainly along Old River Road north of the site and a 
residential neighborhood located east of the northern portion of the site.  

The project area currently exhibits the day-to-day normal noise conditions representative of the existing 
conditions present within the project area including roadways within a township, low-density residential 
neighborhoods, farmland, forested areas, a regional airport, and a navigable waterway. Seasonal use of 
recreational facilities and tourist attractions contributes to an increase in mobile sources. Occasional use 
and testing of emergency generators occur at the GUC WTP site. Noise levels at the WTP site have not 
been quantified.  

6.15.2 Direct Impacts 

Direct impacts from demolition and construction activities associated with the proposed project will include 
noise from construction equipment. All proposed project activities will occur in the central and southern 
portions of the existing GUC WTP site, which are not in proximity to residences. Noise impacts from 
demolition activities and construction of the proposed project will be temporary and will not be significantly 
elevated above the noise level of on-going site management and maintenance activities. A minimal and 
temporary increase in noise from construction vehicles is anticipated along public roadways in proximity to 
the site.  

The potential source of post-construction noise at the site will be the use of emergency generators and 
operation of the WTP. Residents in the vicinity of the project areas may experience periodic nuisance noise 
due to the intermittent operation of the emergency generators. However, no increase in emergency 
generator or operational noise is anticipated to occur from implementation of the proposed project. 

Growth in the project area is expected to occur regardless of the proposed project. Growth will result in 
increases in noise as a result of the daily activities of a larger population. Ambient noise in the areas 
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immediately surrounding the GUC WTP property consist of groundskeeping, recreational use of the 
Tar River, and aviation traffic associated with the abutting regional airport.  

6.15.3 Secondary and Cumulative Impacts 

The proposed project will not result in expansion of the service area. Therefore, secondary and cumulative 
impacts from a service area expansion due to implementation of the proposed project will not occur. Per 
the City of Greenville 2026 Future Land Use Plan, development in the project area is proposed to consist of 
Industrial/Logistics; Traditional Neighborhood, Low to Medium Density neighborhoods; Potential 
Conservation and Open Space; Office and Institutional; Commercial; Residential, Low to Medium Density; 
and Traditional Neighborhood, Medium to High Density land uses. Future development in the service area 
will not be induced by the proposed project; however, development in the project vicinity and the service 
area is anticipated and will result in an increase in noise levels.   

6.16 Introduction of Toxic Substances 

6.16.1 Existing Conditions 

Water treatment processes, which requires the use of chemicals, have occurred on the site since 1983. 
Chemical storage facilities, piping used to transport chemicals, and treatment processes that use 
chemicals are located throughout the facility. Operation and maintenance of equipment used in the 
treatment processes, as well as equipment used for maintenance and upkeep of the facility structures, 
roadways and non-developed areas, requires the use of chemicals and petroleum products. Maintenance 
of equipment and vehicles also requires the use of chemicals and petroleum products.  

6.16.2 Direct Impacts 

Direct impacts from implementation of the proposed project includes the potential for the introduction of 
toxic substances into the environment during demolition and construction activities. Potential sources of 
toxic substances during demolition and construction may include exhaust emissions, oil, fuel, lubricants, 
and other vehicle fluids. Concrete, which will be used during construction activities, is toxic to aquatic 
organisms in its uncured form; however, no construction activities will occur in proximity to aquatic areas. 
Additional sources of toxic substances include maintenance and refueling of construction equipment. 

Hazardous and toxic materials will be handled, stored, used, and disposed of in accordance with applicable 
state and federal requirements during construction activities. Escape of toxic substances during demolition 
and construction activities will be minimized by proper vehicle maintenance and collection and disposal of 
fluid containers. Additionally, contractors will be instructed to take precautions to ensure that no uncured 
concrete is allowed to contact surface waters. Design measures specific to the handling, storage, use, and 
disposal of toxic substances have been incorporated into the design and operation of the facility to 
minimize the potential introduction of toxic substances into the environment. Direct impacts to the 
environment from the introduction of toxic substances during demolition and construction activities is 
anticipated to be minimal. 
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6.17 Environmental Justice 

6.17.1 Existing Conditions 

Executive Order 12898 “Federal Actions to Address Environmental Justice in Minority Populations and 
Low-Income Populations” (1994) requires the applicant to determine the impacts that the project will have 
on minority and low-income populations. The EPA defines Environmental Justice as equitable treatment 
and involvement of all people regardless of race or income. Guidance provided by DEQ states that the 
minority and low-income populations must be identified and disparities in the provision and location of 
sewer treatment and transport facilities between the general population and the minority and/or low-income 
populations documented.   

The Environmental Justice assessment for the project was performed based on 2017 data reported by the 
U.S. Census Bureau for minority populations and for income data. The minority population assessment for 
the service area includes data from one block group. The Minority Demographic Study Area (MDSA) 
consists of the 2010 Census block group in which the footprint of the project alternative is located. The low-
income population assessment considered the same block group as the minority population analysis, and 
the Income Demographic Study Area (IDSA) is the same as the MDSA, representing a single block group. 
Figure 6-11 illustrates the MDSA, the IDSA, the block group thereof, and the census tract associated 
therewith. 

6.17.1.1 Minority Populations 

The EPA defines minorities as individuals of American Indian, Alaskan Native, Asian or Pacific Islander, 
Black, or Hispanic descent. Demographic information for Pitt County was obtained from the Census 
Bureau’s 2017 data and analyzed on a block group level. Table 6-5 provides the population demographics 
by minority classification for the Preferred Alternative. Figure 6-12 provides an illustration of the percentage 
of minority populations within the block group of the MDSA.   

The 2017 Census Bureau data determined that Pitt County has a minority population of 45 percent, and 
the state of North Carolina has a minority population of 36 percent. The minority population percentage in 
the block group associated with the Preferred Alternative is compared against the threshold of 50 percent 
of the total population at or near the project location. If the Preferred Alternative is located in a block group 
with greater than 50 percent minority population, then the determination must be made as to whether the 
project may disproportionately impact a minority population. The data for the block group in the MDSA is 
provided in Table 6-5.  

The proposed WTP expansion components are located in one block group – block group 1 of census 
tract 8. The minority constituency of this block group is 93 percent. The statistic is greater than the 
environmental justice threshold of 50 percent of the total population. 
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Table 6-5:  Minority Populations for the Preferred Alternative per the 2017 American 

Community Survey Data 

Geography 
Total 

Population 

White, Non-Hispanic Minority Population* 

Number of 
Persons 

Percent of 
Population 

Number of 
Persons 

Percent of 
Population 

Census Tract 8, 
Block Group 1 *, 1 1,992 132 6.6% 1,860 93.4% 

MDSA 1,992 132 6.6% 1,860 93.4% 

Pitt County 176,484 97,236 55.1% 79,248 44.9% 

North Carolina 10,052,564 6,397,460 63.6% 3,655,104 36.4% 

* Minority population includes all races that are Non-White and Hispanic populations that are also White.  
1 Source: US Census Bureau, American Community Survey 5-year Estimates (2013-2017), Table B03002, 
"Hispanic or Latino Origin by Race." 

 

6.17.1.2 Low-Income Populations 

Low-income is defined by the U.S. Health and Human Services poverty guidelines. The census poverty 
thresholds are similar to the U.S. Health and Human Services thresholds. Low-income population data was 
extracted from the American Community Survey data available from the U.S. Census Bureau for 2017 and 
is presented relative to the block groups from the 2010 Census. The analysis of the population below the 
poverty level was performed relative to the block group in which the Preferred Alternative is designed. 

Low-income population comprises approximately 24.3 percent of the total population in Pitt County and 
16.1 percent of the total population in North Carolina. The census tract containing the proposed project 
elements is herein referred to as the IDSA. The percentage of the population in the IDSA is compared 
against the threshold of 50 percent of the total population at or near the project location. If the Preferred 
Alternative is located in a block group with greater than 50 percent of the population below the poverty line, 
then the determination must be made as to whether the project may disproportionately impact a low-
income population. The data for the census tract in the MDSA is provided in Table 6-6. Figure 6-13 
illustrates the percentage of low-income people in the MDSA. 

The proposed WTP expansion components are located in one block group – block group 1 of census tract 
8. The constituency of this block group that is below the poverty line is 23.7 percent. The statistic is less 
than the environmental justice threshold of 50 percent of the total population. 
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Table 6-6:  Low-Income Populations for the Preferred Alternative per the 2017 American 

Community Survey Data 

Geography 

Population for whom 
Poverty Status is 

Determined 

Below Poverty Level 

Number of 

Persons 

Percent of 

Population 

Census Tract 8, Block 
Group 1 1 1,973 467 23.7% 

IDSA 1,973 467 23.7% 

Pitt County 170,188 41,319 24.3% 

North Carolina 9,783,738 1,579,871 16.1% 

1 Source: US Census Bureau, American Community Survey 5-year Estimates (2013-2017), Table C17002, 

"Ratio of Income to Poverty Level in the Past 12 Months." 

 

6.17.2 Direct Impacts 

6.17.2.1 Minority Populations 

The minority population of the block group in which the project is proposed to be situated is above the SRF 
threshold of 50 percent of the total population. Therefore, an analysis of the potential for the project to 
disproportionately affect the minority population. The overwhelming majority of residential properties in the 
block group are one mile or further away from the WTP property. All work will be performed within the 
existing WTP site. Construction traffic is anticipated to utilize existing roads, which does not involve travel 
through residential neighborhoods. No encroachment or direct impacts to residential properties, regardless 
of minority status of the property owner, will occur as a result of the proposed project.   

6.17.2.2 Low-Income Populations 

The low-income population of the block group represents less than 50 percent of the total population of the 
block group. An evaluation of the potential for the direct impacts of the project to disproportionately affect 
low-income populations is therefore not required in this document. 

6.17.3 Secondary and Cumulative Impacts 

6.17.3.1 Minority Populations 

Indirect impacts to the residents within one-half mile of the project area may include construction noise and 
minor temporary air quality effects associated with the increased vehicular traffic and equipment operation. 
The properties that may experience these effects are located adjacent to the existing WTP and the Pitt-
Greenville Airport. The existing ambient noise at the residences east and northwest of the WTP is 



 
 
 
 

 

Hazen and Sawyer   |   Environmental Information Document 6-35 

Greenville Utilities Commission 
Engineering Report / Environmental Information Document 
Phase 1 Water Treatment Plant Improvements 

consistent with the noise levels expected in the vicinity of a regional airport and existing WTP. Following 
construction, the operational noise and air quality is anticipated to be consistent with the current noise and 
air quality. No impacts to human health or socioeconomic status are anticipated to result from construction 
of the project.   

Indirect impacts include benefits of the expanded WTP and associated increased capacity of the facility.  
Increasing the WTP’s capacity will ensure that GUC is able to continue providing quality drinking water to 
all of its utility customers. Additionally, expansion of the WTP will ensure that the water supply is adequate 
to meet demands of the growing community through 2030 without requiring water conservation measures. 
Minority and non-minority populations alike will experience the benefits of reliable, quality drinking water. 
The minority populations of the block group will not be disproportionately affected by the secondary and 
cumulative impacts of the proposed project. 

6.17.3.2 Low-Income Populations 

The low-income population of the block group represents less than 50 percent of the total population of the 
block group. An evaluation of the potential indirect impacts to low-income populations is therefore not 
required in this document. 

6.18 Summary of Direct Impacts, Secondary Impacts, Cumulative Impacts, and 
Mitigation 

A summary of the anticipated direct, secondary, and cumulative impacts as a result of the proposed project 
are summarized in Table 6-7. Table 6-7 also includes a summary of mitigation measures to offset both 
direct and indirect impacts. Table 6-8 provides a summary of local programs and ordinances for each of 
the communities located in the service area, including the City of Greenville, the City of Winterville, and Pitt 
County. These communities have developed rules and ordinances that guide current and future 
development and ensure compliance with state and federal standards. Local programs and ordinances will 
continue to minimize the potential environmental impacts related to the project alternatives. These 
ordinances include provisions that limit direct and indirect adverse impacts from stormwater runoff, 
floodplain development, and development related erosion and sedimentation. The following sections 
provide a summary of each resource with respect to the anticipated impact. 

6.18.1 Topography and Floodplains 

Direct impacts to topography and floodplains in the proposed project area will be mitigated through the 
implementation of a project specific erosion and sedimentation control plan. Additionally, direct impacts will 
be mitigated by returning any disturbed areas back to original grade where feasible.  Permanent 
topographic alterations due to the project will be minimal. The potential future growth may lead to 
modification of topography from construction. Temporary construction-related impacts to SFHAs are 
subject to the requirements of the FEMA Guidance Memorandum for Temporary Encroachments into the 
Floodway and the City of Greenville’s Floodplain Development program. The potential for secondary and 
cumulative impacts from the proposed project will be mitigated by local erosion, sedimentation, and 
floodplain ordinances adopted by the county and municipal governments in the project area.   
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6.18.2 Soils 

The proposed project has the potential to directly impact soils in the project area from erosion and 
sedimentation and from potential spillage during construction. These direct impacts will be mitigated with 
the implementation of a project specific erosion and sedimentation plan in addition to a construction waste 
material storage plan. Potential secondary and cumulative impacts to soils may include an increase in 
runoff leading to increase surface water turbidity. Local erosion control and stormwater ordinances, Pitt 
County Riparian Buffer Protection Ordinance, and Tar-Pamlico River Basin Buffer Rules will mitigate 
potential impacts. 

6.18.3 Prime and Unique Farmland 

There will be no direct impacts to prime or unique farmlands from the proposed project. Potential 
secondary and cumulative impacts may include a loss of prime and unique farmland due to urban growth. 
Pitt County’s 2030 Comprehensive Land Use Plan includes objective to preserve large tracts of prime 
agricultural land to ensure that farming remains a viable part of the local economy.  Strategies to implement 
this objective include developing an agricultural preservation program to maintain areas most suitable for 
agricultural production via zoning, conservation easements, voluntary agricultural districts, purchase of 
development rights, fee simple purchase, and discouragement of non-farm development. The City of 
Greenville’s Horizons 2026 encourages growth within existing urban areas rather than development of 
outlying areas or conversion of existing agricultural tracts to developed uses. The land use plans adopted 
by the City of Greenville, the City of Winterville, and Pitt County will mitigate the potential impacts to prime 
and unique farmland in the service area. 

6.18.4 Land Use 

There will be no direct impacts to land use from the proposed project. Potential secondary and cumulative 
impacts may include a loss of agricultural areas to urban growth and overuse of parks, greenways and 
natural areas. Pitt County’s 2030 Comprehensive Land Use Plan and the City of Greenville’s Horizons 
2026 include the goal of smart growth and managed development to guide future land use changes. The 
plans encourage development of underutilized lands within existing developed or urban areas and within 
the City of Greenville’s corporate limits. The plans also encourage development of mixed use centers and 
designating special districts for uses that are not appropriate in a mixed use setting. The land use plans 
adopted by the City of Greenville, the City of Winterville, and Pitt County will mitigate the potential impacts 
to land use in the service area. 

6.18.5 Forest Resources 

Minimal clearing of forested areas adjacent to existing maintained pipe corridors during construction of the 
proposed project will directly impact forest resources. Avoidance of mature forests and minimization of 
encroachments into forested areas will mitigate the potential impacts. Potential secondary and cumulative 
impacts to forest resources from the proposed project may include loss of forested land due to urban 
growth. Pitt County’s 2030 Comprehensive Land Use Plan includes implementation strategies that support 
the protection of forest resources, including preservation of natural resources, sensitive environmental 
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areas, and scenic features of the landscape that have recreational, environmental, or aesthetic value.  
State and County rules protecting riparian buffer areas restrict tree removal in proximity to stream channels 
and some surface waters. The land use plans adopted by the City of Greenville, the City of Winterville, and 
Pitt County will mitigate the potential impacts to forest resources in the service area. 

6.18.6 Wetlands and Streams 

No direct impacts to wetlands and temporary minor impacts to the Tar River during maintenance activities 
associated with the intake structure will occur from the proposed project. Secondary and cumulative 
impacts to wetlands and streams at and downstream of the GUC WTP project site from project activities 
and from additional withdrawal from the Tar River is anticipated to be negligible. Implementation of and 
strict adherence to Best Management Practices (BMPs) to protect surface waters will assist in the 
protection of surface waters. Increases in silt and sedimentation along with loss or disturbance of wetlands 
and streams from future development may result in secondary and cumulative impacts to wetlands and 
streams. Local erosion and sedimentation control and stormwater ordinances will mitigate the potential 
secondary and cumulative impacts to wetlands and streams.  

6.18.7 Water Resources 

Potential direct impacts to water quality from the proposed project include a degradation of water quality 
from construction runoff and sedimentation. The potential direct impacts will be mitigated by the 
implementation of the project specific erosion and sedimentation plan. Per the Tar River Flow Study, the 
proposed increased withdrawal of water from the Tar River will not have an impact on downstream flow or 
water quality. Local erosion and sedimentation ordinances will serve to mitigate the potential secondary 
and cumulative impacts from the proposed project. 

6.18.8 Shellfish, Fish, and Their Habitats 

Potential direct impacts to shellfish and fish from implementation of the proposed project may include water 
quality degradation from runoff and sediment associated with demolition and construction. These impacts 
will be mitigated through the implementation of a project specific erosion and sedimentation control plan. 
Direct impacts to the Tar River from the increased water withdrawal rate will not occur per the Tar River 
Flow Study. A potential secondary and cumulative impact may include the degradation of shellfish and fish 
habitat due to development. This potential will be mitigated through community erosion and sedimentation 
control ordinances. 

6.18.9 Wildlife and Natural Vegetation 

Construction activities associated with the proposed action may directly impact wildlife by temporarily 
displacing organisms during construction. These direct impacts will be mitigated through the 
implementation of a project specific erosion and sedimentation control plan along with minimizing 
encroachments into natural areas. The potential impact of future habitat degradation from further 
development will be mitigated by the land use plans in effect in the communities in the proposed project 
area. 
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6.18.10 Public Lands and Scenic, Recreational and State Natural Areas 

No impact or alternation of the visual context of public lands, scenic, recreation, or state natural areas will 
occur from implementation of the proposed project. There are no anticipated secondary or cumulative 
impacts from the proposed action in the service area to this environmental resource. 

6.18.11 Areas of Archaeological or Historical Value 

There are no anticipated potential direct or secondary impacts to areas of archaeological or historical value 
related to the proposed project. 

6.18.12 Air Quality 

The potential direct impacts to air quality from the proposed project include a potential increase in air 
emission during demolition and construction activities. The construction related impacts will be mitigated 
through proper equipment maintenance, wetting of exposed soil, and soil stabilization techniques. 
Temporary, minor operational impacts will occur from use of the onsite emergency generators during 
periodic testing and use. These minor direct impacts will be offset by the avoided major impacts on public 
health and safety if power service is disrupted. 

6.18.13 Noise Levels 

The potential direct impacts to noise levels associated with the proposed project include an increase in 
noise due to demolition and construction activities and an occasional increase in noise associated with 
emergency generators. Limiting construction hours to the maximum extent practical will mitigate the direct 
noise impacts associated with the proposed project. The potential secondary and cumulative impact of 
increased traffic noise from growth will be mitigated through local development ordinances. 

6.18.14 Introduction of Toxic Substances 

The proposed project has the potential to introduce toxic substances to the natural environment through 
exhaust emissions, use and storage of toxic substances during demolition activities, and from vehicular 
and equipment leaks. These impacts will be mitigated through proper vehicle and equipment maintenance 
and operation, proper collection and disposal for fluids and materials, and proper storage and handling of 
toxic substances. There are no anticipated secondary and cumulative impacts from toxic substances 
associated with the proposed project. 

6.18.15 Environmental Justice 

The proposed project is not anticipated to result in direct, secondary or cumulative impacts that 
disproportionally impact a minority or low-income population. 
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Table 6-7:  Summary of Direct Impacts, Secondary and Cumulative Impacts, and Mitigation for the Greenville Utilities Commission 

Water Treatment Plant Expansion 

Resource Category Potential Direct Impacts 
Measures to Mitigate 
Direct Impacts 

Potential Secondary 
and Cumulative 
Impact 

Local Ordinances to 
Mitigate Secondary 
and Cumulative 
Impacts 1 

Topography and 
Floodplains 

• Erosion and sedimentation during 
construction 

• Addition of fill material 
• Excavation and grading 

• Disturbed areas returned to 
original grade 

• No new structures in floodway 
• New structures in floodplain will 

be constructed behind existing 
flood berm 

• Erosion and Sedimentation 
Plan 

• Potential future growth 
may lead to modification 
of topography for 
construction 

• Local erosion and 
sedimentation 
ordinances 

• Local floodplain 
ordinances 

Soils • Erosion and sedimentation 
• Impact to water resources from 

construction runoff and spillage 

• Erosion and Sedimentation 
Plan 

• Waste material storage plan 

• Potential increase in 
surface water turbidity 

• Local erosion and 
sedimentation 
ordinances 

Prime and Unique 
Farmland 

• No impact • N/A • Potential loss of prime 
and unique farmland due 
to urban growth 

• Land Use Plan 
• Code of Ordinances 

Land Use • No impact • N/A • Potential loss of open or 
agricultural areas to 
urban uses 

• Potential for overuse of 
parks, greenways and 
natural areas from 
growth 

• Land Use Plan 
• Code of Ordinances 

Forest Resources • Forest clearing minimized and 
adjacent to existing maintained area 
within WTP property 

• No clearing of mature forest or 
significant forest resources 

• Potential loss of forested 
land for urban growth 

• Land Use Plan 
• Code of Ordinances 

Water Resources • Water quality degradation from 
runoff and sedimentation during 
construction 

• Erosion and Sedimentation 
Plan 

• Potential increase in 
surface water turbidity 

• Local erosion and 
sedimentation 
ordinances 
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Table 6-7:  Summary of Direct Impacts, Secondary and Cumulative Impacts, and Mitigation for the Greenville Utilities Commission 

Water Treatment Plant Expansion 

Resource Category Potential Direct Impacts 
Measures to Mitigate 
Direct Impacts 

Potential Secondary 
and Cumulative 
Impact 

Local Ordinances to 
Mitigate Secondary 
and Cumulative 
Impacts 1 

Wetlands and Streams • No direct impacts from construction 
• Operational (temporary) impacts to 

Tar River during maintenance of raw 
water intake 

• Erosion and Sedimentation 
Plan 

• BMPs used for protection of 
surface waters 

• Potential for increase in 
silt and sediment from 
development activities 

• Potential for loss or 
disturbance of wetlands 
from future development 

• Local stream buffer 
ordinances 

• Local erosion and 
sedimentation 
ordinances 

• Local stormwater 
ordinances  

Shellfish and Fish • Water quality degradation from 
runoff and sedimentation during 
construction 

• Erosion and Sedimentation 
Plan 

• Potential habitat 
degradation from 
development 

• Local erosion and 
sedimentation 
ordinances  

Wildlife and Natural 
Vegetation 

• Habitat degradation during 
construction 

• Erosion and Sedimentation 
Plan 

• Construction areas mostly 
limited to existing maintained 
grassed areas  

• Potential habitat 
degradation from 
development 

• Land Use Plans 
• Code of Ordinances 

Public Lands and Scenic, 
Recreational and State 
Natural Areas 

• No impacts • N/A 
 

• No impacts • N/A 

Areas of Archaeological or 
Historical Value 

• No impacts • N/A • No impacts • N/A 

Air Quality • Increase in emissions during 
construction 

• Proper vehicle maintenance 
• Wetting of exposed soil and soil 

stabilization 

• Potential increase in air 
emissions due to growth 

• State air quality rules 

Noise Levels • Noise generated during construction 
• Occasional and temporary noise 

from emergency generators 

• Construction hours limited to 
maximum extent practicable 

 

• Increase in traffic noise 
from growth 

• Local noise ordinance 
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Table 6-7:  Summary of Direct Impacts, Secondary and Cumulative Impacts, and Mitigation for the Greenville Utilities Commission 

Water Treatment Plant Expansion 

Resource Category Potential Direct Impacts 
Measures to Mitigate 
Direct Impacts 

Potential Secondary 
and Cumulative 
Impact 

Local Ordinances to 
Mitigate Secondary 
and Cumulative 
Impacts 1 

Introduction of Toxic 
Substances 

• Exhaust emissions and oil, fuel, or 
other vehicle fluid leaks 

• Proper maintenance and 
collection and disposal of fluid 
containers 

• No impacts • N/A 

Environmental Justice – 
Minority Population 

• GUC WTP is located in Block Group 
1 of Census Tract 8, which has 
minority population that is greater 
than 50 percent of total area 
population 

• Temporary, negligible impacts 
from construction, increased 
traffic on existing roadways 

• Positive direct impact of 
ensuring adequate, quality 
drinking water supply in the 
service area 

• Negligible impacts due to 
positive result of 
ensuring adequate, 
quality drinking water 
supply 

• N/A 

Environmental Justice – 
Low Income Population 

• No impacts expected as the block 
group has a low-income population 
below threshold 

• N/A • Negligible impacts due to 
positive result of 
ensuring adequate, 
quality drinking water 
supply 

• N/A 

1 Refer to Table 6-8 for stormwater, floodplain, erosion control, and buffer ordinances for communities in the GUC service area. 
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Table 6-8:  Summary of Stormwater, Floodplain, Erosion Control, and Buffer Ordinances for Communities in the Greenville, NC area: 

City of Greenville, Pitt County, and Winterville.  

Jurisdiction Codification Codification Reference Description 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
City of Greenville 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Stormwater 

Code of Ordinances, Title 9, 
Building, Planning and 
Development Regulations. 
Chapter 9. Stormwater 
Management and Control. 
 
Ordinance No. 13-054. 
Ordinance Amending 
Chapter 9 of Title 9 of the 
City Code Relating to the 
Attenuation Requirements 
Set Forth in the Stormwater 
Management and Control 
Ordinance 

o NPDES Phase II permitted. 
o Satisfies requirements of the Tar-Pamlico Stormwater Rule (15A NCAC 2B.0258) 
o The nitrogen and phosphorus export from each new development within the Tar-Pamlico 

River Basin must be calculated. Landowners have the option of partially offsetting their 
nitrogen and phosphorous loads. 

o BMP requirements for new developments must meet the requirements of the City of 
Greenville’s Stormwater Management Program. BMPs shall be maintained as required by 
the Ordinance. 

o Illicit discharges and connections prohibited. 
o New development and redevelopment shall meet the following attenuation requirements: 

• Not result in a net increase in peak flow leaving the site from pre-development 
conditions for the 1-yr, 5-yr and 10-yr, 24-hr storm events. 

• Not result in a net increase in peak flow leaving the site from pre-development 
conditions for the 25-yr, 24-hr storm event. 

Floodplain 

Code of Ordinances, Title 9, 
Building, Planning and 
Development Regulations. 
Chapter 6. Flood Damage 
Prevention. 

o For new construction and substantial improvements projects, the Ordinance includes the 
following requirements: 
• Anchored to prevent flotation, collapse or lateral movement of the structure 
• Constructed with materials and utility equipment resistant to flood damage and by 

methods and practices that minimize flood damage 
• Electrical, heating, ventilation, plumbing, air conditioning equipment and other service 

facilities shall be elevated to the regulatory flood protection elevation and/or designed 
so as to prevent water from entering or accumulating within the components during 
conditions of flooding. 

• On-site waste disposal systems shall be located and constructed to avoid 
contamination from them during flooding 

• Have the reference level, including basement, elevated no lower than the regulatory 
flood protection elevation 

o No encroachments, including fill, new construction, substantial improvements and other 
developments shall be permitted in floodways. 
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Table 6-8:  Summary of Stormwater, Floodplain, Erosion Control, and Buffer Ordinances for Communities in the Greenville, NC area: 

City of Greenville, Pitt County, and Winterville.  

Jurisdiction Codification Codification Reference Description 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
City of Greenville, 
cont’d 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Erosion 
Control  

Code of Ordinances, Title 9, 
Building, Planning and 
Development Regulations. 
Chapter 8. Erosion and 
Sedimentation Control. 

o No person shall initiate any land disturbing activity greater than 5,000 sf without having a 
land-disturbing permit approved by the City of Greenville. 

o No land-disturbing activity shall be permitted in proximity to a lake or natural watercourse 
unless a buffer zone is provided. 

o The angle for graded slopes and fills shall be no greater than the angle which can be 
retained by vegetative cover or other adequate erosion control devices or structures. 

o Whenever land-disturbing activity is undertaken in excess of 5,000 ft, sedimentation and 
erosion control devices shall be installed as needed to retain the sediment generated by 
the lad-disturbing activity. A permanent ground cover, sufficient to restrain erosion after 
completion of construction, shall be provided. 

o Erosion and sedimentation control measures shall be designed and constructed as to 
provide protection from the calculated maximum peak rate of runoff from the 10-year 
storm. 

o The ordinance establishes maximum permissible velocities for stormwater discharges. 

Buffers 

Code of Ordinances, Title 9, 
Building, Planning and 
Development Regulations. 
Chapter 9. Stormwater 
Management and Control. 

o Riparian Buffers are included in the City of Greenville’s Stormwater Management and 
Control Ordinance. 

o The Tar-Pamlico Riparian Buffer Protection Rule (15A NCAC 2B .0259) requires 50 foot 
riparian buffers be maintained on all sides of intermittent and perennial streams, ponds, 
lakes, and estuarine waters in the basin. 

Historic 
Preservation 

Code of Ordinances, Title 9, 
Building, Planning and 
Development Regulations. 
Chapter 10. Historic 
Preservation Commission. 

o Established a historic preservation commission which serves jointly as a historic district 
and a historic landmarks commission for the City. Some of the commission powers 
include: 
• Restore, preserve and operate historic landmarks 
• Recommend to the city council areas to be designated by ordinance as “historic district” 
• Review and act upon proposals for alterations, demolitions, or new construction within 

historic districts 

Greenways 
and Open 
Space 

Code of Ordinances, Title 9, 
Building, Planning and 
Development Regulations. 
Chapter 4. Zoning. Section 9-
4-12; 9-4-76 
 

o No yard shall be encroached upon or reduced in any manner. No yard for any principal 
building shall be considered as a yard for any other principal building. 

o Conservation area overlay district to provide for permanent open space and desirable 
buffers between proposed uses and incompatible adjacent land uses, environmentally 
sensitive areas or hazardous areas. 
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Table 6-8:  Summary of Stormwater, Floodplain, Erosion Control, and Buffer Ordinances for Communities in the Greenville, NC area: 

City of Greenville, Pitt County, and Winterville.  

Jurisdiction Codification Codification Reference Description 

City of Greenville, 
cont’d 
 

Horizons 2026: Greenville’s 
Community Plan 

o The intent of the Potential Conservation/Open Space section of the Horizons Plan 
includes: 
• Conserve environmentally sensitive land 
• Buffer incompatible land uses with open space 
• Provide open space network through the city for recreation 
• Conservation/Open Space buffers adjacent to industrial development should be 

maintained at a width based on the type of industry and its potential to create 
compatibility problems. 

• Greenways and greenway connectors should be maintained. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Pitt County 
 
 

Stormwater 

Pitt County Stormwater 
Ordinance for Nutrient 
Control and Program 
Document (Effective Date 
11/11/2004, Revised 
05/15/2006) 

o The Program Document is almost identical to the Program Document prepared by the 
City of Greenville; The document details the requirements of the Tar-Pamlico Stormwater 
Rule.  

o The Stormwater Ordinance restates the requirements of the Tar-Pamlico Stormwater 
Rule and details how they must be achieved in the County. 

Floodplain 

Ordinance No. 4 Flood 
Damage Prevention 
Ordinance. Effective July 7, 
2014. 

o Provisions for Flood Hazard Reduction are identical to those for the City of Greenville. 

Erosion 
Control 

Ordinance No. 10 Soil 
Erosion and Sedimentation 
Control Ordinance. Effective 
April 15, 2013. 

o No person shall initiate any land-disturbing activity when more than one acre is to be 
disturbed, without having an erosion control plan approved by the County of Pitt. 

o Whenever the disturbed area on a tract is to be less than one acre, no erosion control 
plan is required. However, the person conducting the land-disturbing activity is still 
responsible for installing and maintaining erosion control measures. 

o Mandatory standards for land-disturbing activities, including buffer zones, graded slopes 
and fills, and ground cover, are identical to those of the City of Greenville. 
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Table 6-8:  Summary of Stormwater, Floodplain, Erosion Control, and Buffer Ordinances for Communities in the Greenville, NC area: 

City of Greenville, Pitt County, and Winterville.  

Jurisdiction Codification Codification Reference Description 

 
 
 
 
 
Pitt County, 
cont’d 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Buffers 
Ordinance No. 8 Riparian 
Buffer Protection Ordinance. 
Effective January 1, 2007 

o Pitt County has authority of the Neuse and Tar-Pamlico Buffers. 
o The rules include a table of uses which lists specific activities as exempt, allowable, 

allowable with mitigation, or prohibited. 
o These rules require protection of and maintenance up to 50 feet of the riparian area along 

the banks of waterways in both basins. The rules also divide the riparian buffer into two 
zones.  
• Zone 1 includes the first 30 feet from the edge of the water body and must remain 

essentially undisturbed vegetation.  
• Zone 2 extends 30 feet beyond Zone 1 and may include managed vegetation. 

o These rules do not require new buffers to be established, unless the existing land use 
changes. 

o Diffuse flow of stormwater into the buffer must be maintained 

Greenways  Greenway Plan 

o Guide for the establishment of a countywide network of greenways and trails 
o Recommended the consideration of nearly 215 linear miles of trails, mostly along creeks 

and streams, for recreational use, open space conservation, and some urban uses. 
o The Greenway Plan lists many goals and objectives for the County’s greenway system, 

including: 
• Maintain and enhance the character and identity of Pitt County by the protection of 

natural areas, open space, and other features that represent the County’s heritage, 
which will improve the long-term sustainability of the County. 

• Protect wetlands and floodplain environments from further degradation. 
• Preserve and enhance wildlife habitat. 
• Encourage protection of agriculture, open space, and green space. 
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Table 6-8:  Summary of Stormwater, Floodplain, Erosion Control, and Buffer Ordinances for Communities in the Greenville, NC area: 

City of Greenville, Pitt County, and Winterville.  

Jurisdiction Codification Codification Reference Description 

 
Pitt County, 
cont’d 

Land use 2030 Comprehensive Land 
Use Plan 

o The purpose of the plan is to “Protect the public health, safety, and welfare by promoting 
reasonable, orderly, and efficient growth. Ensure that development includes a variety of 
land uses, is sensitive to environmental and social concerns, and maintains the County’s 
character and assets.” 

o Plan goals are organized into seven categories: growth and development, land use, 
transportation, appearance, community services and facilities, natural environment, 
housing, community health, plan implementation and administration. 

o Approximately 25 percent of the County has been designated Agricultural/Open/Natural 
Resource. Most of the land in this area is within the 100-year floodplain, and development 
is minimal. Land use within this classification includes agriculture, forestry, recreational 
uses, open space, resource conservation, critical natural areas, and very low density 
residential. 

o Northwest Planning Area Land Use Plan and Zoning Ordinance:  
• Adopted in January 2001 with an effective date of July 1, 2001. 
• Covered approximately 40,000 acres of land area along NC 33 in the northwest portion 

of the County. This area of the County had experienced rapid residential growth and 
was heavily impacted by flooding associated with Hurricane Floyd in September 1999. 

 
 
 
Town of 
Winterville 
 
 
 
 
 
 
 
 
 
 
 

Stormwater 
Code of Ordinances. Title V: 
Public Works. Chapter 55: 
Stormwater. 

o NPDES Phase II permitted 
o Standards for low-density projects  

• Storm water runoff from the development shall be transported from the development by 
vegetated conveyances, to the maximum extent practicable.  

• All built-upon area shall be at a minimum of 30 feet landward of all perennial and 
intermittent surface waters.  

o Standards for high-density projects  
• Control and treat runoff from the first inch of rain. Runoff volume drawdown time shall 

be a minimum of 48 hours, but not more than 120 hours. 
• All structural storm water treatment systems used to meet these requirements shall be 

designed to have a minimum of 85% average annual removal for total suspended 
solids (TSS). 

• All built-upon area shall be at a minimum of 30 feet landward of all perennial and 
intermittent surface waters. 
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Table 6-8:  Summary of Stormwater, Floodplain, Erosion Control, and Buffer Ordinances for Communities in the Greenville, NC area: 

City of Greenville, Pitt County, and Winterville.  

Jurisdiction Codification Codification Reference Description 

 
 
 
 
Town of 
Winterville, cont’d 
 
 
 
 
 

o For BMPs that require a separation from the seasonal high-water table, the separation 
shall be provided by at least 12 inches of naturally occurring soil above the seasonal 
high-water table. 

o Includes restrictions on pet waste  

Floodplain Pitt County Flood Damage 
Prevention Ordinance 

o The Town of Winterville receives assistance with the enforcement of floodplain 
regulations from Pitt County. The Pitt County Flood Damage Prevention Ordinance 
applies within the Town limits. 

Erosion 
Control 

Pitt County Soil Erosion and 
Sedimentation Control 
Ordinance 

o The Pitt County Soil Erosion and Sedimentation Control Ordinance is enforced within the 
Town of Winterville. 

Buffers Neuse River Riparian Buffer 
Rules 

o Water resources in the Town of Winterville are subject to the Neuse River Riparian Buffer 
Rules. The following represent a few of the Neuse Buffer Rule requirements: 
• A 50-foot buffer must be maintained on each side of surface waters. 
• All flow entering the buffer must be diffuse flow. 
• Non-electric utility crossings in the buffer must be perpendicular to stream flow (unless 

it is shown “no practical alternative” is available and an appropriate mitigation strategy 
is provided).  

• Underground electric utility crossings may be other than perpendicular only if specified 
Best Management Practices (BMPs) are used, including all woody vegetation is 
removed by hand, diffuse flow is maintained at all times, and vegetation removal is 
minimized (root systems must be left intact). 

• Harvesting of dead or infected trees or application of pesticides necessary to prevent or 
control extensive tree pest and disease infestation is allowed. The Division of Forest 
Resources must approve the practice for a specific site. 
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Table 6-8:  Summary of Stormwater, Floodplain, Erosion Control, and Buffer Ordinances for Communities in the Greenville, NC area: 

City of Greenville, Pitt County, and Winterville.  

Jurisdiction Codification Codification Reference Description 

Greenville 
Utilities 
Commission 

Water 
Conservation Water Emergency Plan 

o Water Emergency Management Plan designates three stages of emergencies. 
o Stage 1: Water Conservation Alert is declared when any of the following conditions exist. 

During a Stage 1 emergency voluntary water conservation practices are encouraged. 
• Three consecutive days when water demand exceeds 80% of the water production 

capacity 
• The average of the daily Tar River level measurements taken at the WTP Raw Water 

Pump Station is -2.0 feet Mean Sea Level or less. 
• The location of the saltwater interface in the Tar River is determined to be 10 miles or 

less from the WTP Raw Water Pump Station. 
o Stage 2: Water Shortage Warning is declared when any of the following conditions exist. 

During a Stage 2 emergency activities such as filling pools or washing the exterior of 
buildings are prohibited. 
• Two consecutive days when water demand exceeds 90% of the water production 

capacity 
• The average of the daily Tar River level measurements taken at the WTP Raw Water 

Pump Station is -2.5 feet Mean Sea Level or less. 
• The location of the saltwater interface in the Tar River is determined to be 7 miles or 

less from the WTP Raw Water Pump Station. 
o Stage 3: Water Shortage Danger is declared when any of the following conditions exist. 

During a Stage 3 emergency activities such as watering are prohibited. 
• One day when water demand exceeds 100% of the water production capacity 
• The average of the daily Tar River level measurements taken at the WTP Raw Water 

Pump Station is -3.5 feet Mean Sea Level or less. 
• The location of the saltwater interface in the Tar River is determined to be 4 miles or 

less from the WTP Raw Water Pump Station. 
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7. Financial Analysis 

This section provides a summary of the financial analysis for this project. The DWI financial analysis 

spreadsheet tables are provided in Appendix I. 

7.1 System Financial Condition 

Table 8.1 in Appendix I presents the current rates and rate structure for GUC. The Water and Sewer Rate 

Structures are based on a flat rate, based on meter size. For this analysis, the smallest meter size of ¾” 

was assumed, which corresponds to a base charge of $8.00 for water and $11.70 for sewer. A volumetric 

charge of $4.77 per 1,000 gallons is also charged as part of the Water Rate Structure and $5.90 per 

1,000 gallons is charged for the Sewer Rate Structure. The average monthly sewer bill is $41.20, and the 

average monthly water bill is $31.85 based on 5,000 gallons per month. The average monthly water and 

sewer bills do not exceed the EPA affordability threshold of greater than 2.0 percent of the median 

household income. 

7.2 Funding and Loan Repayment 

Only a portion of the GUC Phase 1 Water Treatment Plant Improvements Project will be funded with the 

SRF loan. The remaining balance of the project will be funded through a WIFIA loan and cash financing. 

The interest rate for the WIFIA loan is set on the day of closing based on the State and Local Government 

Securities (SLGS) rate plus one basis point for the weighted average life of the loan. The WIFIA transaction 

team and the organization finalize the debt service schedule using this interest rate. For this analysis, a 

rate of 2.18 percent was assumed based on the current SLGS rate (as of November 2019). 

7.3 User Fee Analysis 

The total cost of the proposed project is anticipated to be approximately $53 million. The proposed project 

will be funded through a combination of a low interest loan from the Drinking Water SRF and a low interest 

loan from the WIFIA program. Per Table 8.5 in Appendix I, the total user rate increase due to all loans is 

$4.47 per 5,000 gallons. 

7.4 Project Impacts to Water and Sewer Bills 

Per Table 8.6 of the Financial Analysis Calculations, there will be no significant impact to the bill and user 

rates from the GUC Phase 1 Water Treatment Plant Improvements Project. 
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8. Public Participation 

Pending. 
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10. Figures 
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SCALE Figure 2-1: Project Vicinity
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SCALE Figure 2-2: Project Location Map
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SCALE Figure 6-1: GUC Service Area
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SCALE Figure 6-2: Project Site
Greenville Utilities Commission

Water Treatment Plant Expansion
Pitt County, North Carolina
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SCALE Figure 6-3: Topography and SFHAs
Greenville Utilities Commission

Water Treatment Plant Expansion
Pitt County, North Carolina
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SCALE Figure 6-4: NRCS Soils Map
Greenville Utilities Commission

Water Treatment Plant Expansion
Pitt County, North Carolina
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SCALE Figure 6-5: Prime/Unique Farmland
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SCALE Figure 6-6: Land Use Map
Greenville Utilities Commission

Water Treatment Plant Expansion
Pitt County, North Carolina

Legend
Limits of Disturbance
GUC WTP Property

Tar River

Undeveloped LandUndeveloped Land

Undeveloped Land

Impoundment
Impoundment

Airport

Residential

Residential

Impoundment

Undeveloped Land
Undeveloped Land

Undeveloped Land

Water Treatment Plant



® 1 inch = 500 feet

0 500250
Feet

SCALE Figure 6-7: Forest Resources Map
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SCALE Figure 6-8 Delineated Wetlands 
and Streams in Project AreasGreenville Utilities Commission
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SCALE Figure 6-9: Public Lands and Scenic, 
Recreation, and State Natural Areas Map

Greenville Utilities Commission
Water Treatment Plant Expansion

Pitt County, North Carolina

_̂ Parks
Natural Heritage Area
Nature Preserve
Managed Land
Stream
GUC WTP Property
Two-mile Radius from GUC WTP Property



®
Figure 6-10: Historic Site Map

Greenville Utilities Commission
Water Treatment Plant Expansion

Pitt County, North Carolina

Project Site



® 1 inch = 4,000 feet

0 4,0002,000
Feet

SCALE Figure 6-11: Block Groups
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SCALE Figure 6-12: Minority Populations
Greenville Utilities Commission

Water Treatment Plant Expansion
Pitt County, North Carolina

Legend
Minority Population >50 Percent
Block Group
Census Tract
GUC WTP Property

Census Tract 8
Block Group 1



®

1 inch = 4,000 feet

0 4,0002,000
Feet

SCALE Figure 6-13: Low-Income Populations
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