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FOREWORD

The Chowan River was the first waterbody in North Carolina to be designated as Nutrient
Sensitive Waters (NSW). This classification was applied to the basin in 1979 because of the
occurrence of nuisance algal blooms. A management strategy to control the input of nutrients to
the river from both wastewater treatment plant discharges and agricultural runoff was applied.
Water quality data indicate that the combined effects of actions taken by farmers and dischargers
have led to significant improvements. These improvements are evident in the decrease in the
~ frequency of algae blooms and a decrease in the duration of blooms that do occur. An evaluation
of the progress of the implementation of the NSW strategy conducted in 1990 revealed that the goal
of a 20% reduction in nitrogen loads had been achieved and that there had been a 29% reduction in
phosphorus loads (goal of 35%). Continued efforts to reduce nutrients in the basin should

produce further improvements in water quality.

Improvements have also been seen in reducing dioxin levels in the tissue of fish in the river. While
a fish consumption advisory is still in place for some fish species, the source of the dioxin has
been eliminated and continued improvement could lead to the eventual lifting of this advisory.

Despite progress, however, protection of surface waters in the Chowan River Basin continues t0
be a major challenge. The majority of the basin is contained within the state of Virginia and waters
flow from there into North Carolina. It will be important for North Carolina to promote interstate
cooperation to control nutrients, as well as to continue to work on reducing loads in the lower

basin contained in North Carolina.

The Chowan is a scenic, freshwater coastal river that flows freely through a landscape of wooded
swamps and expansive agricultural lands. Of the 788 miles of freshwater streams and rivers in the
" Chowan basin, use support ratings were determined for 64% or 507 miles of water. Twenty-two
percent of these waters are considered impaired (partially supporting their uses). None were
determined to be not supporting their uses. Agricultural activities, including animal operations, are
thought to be the primary source of impairment throughout much of the basin with nutrients from

Virginia being a likely contributor to impairment in the Chowan River mainstem.

Preserving and enhancing the quality of water in the basin is beyond the capabilities of any one.
agency or group. State and federal government regulatory programs will play an important part,
but much of the responsibility will be at the local level. Those who live, work and recreate in the
basin have the most at stake.

This document provides a summary of the causes and sources of water pollution in the basin, the
status of the basin's water quality, a summary of water quality rules and statutes that apply to water
quality protection in the basin, and recommended measures to protect and enhance the quality of
the surface waters and aquatic resources in the Chowan River Basin. The Chowan Basinwide
Water Quality Management Plan will be used as a guide by the NC Division of Water Quality in
carrying out its water quality program responsibilities in the basin. Beyond that, it is hoped that
the plan will provide a framework for cooperative efforts between the various stakeholders in the
basin toward a common goal of protecting the basin's water resources while accommodating
reasonable economic growth.
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EXECUTIVE SUMMARY

NORTH CAROLINA'S BASINWIDE APPROACH TO WATER QUALITY
MANAGEMENT - PURPOSE OF CHOWAN RIVER BASIN PLAN

Basinwide management is a watershed-based approach to water quality protection. The plan is
being prepared by the North Carolina Division of Water Quality (DWQ), however implementation
of the plan and protection of water quality involved the efforts of all stakeholders in the basin. The
Chowan Basinwide Water Quality Management Plan (Chowan Plan) is the fourteenth in a series of -
basinwide water quality management plans that will be prepared by DWQ for all seventeen of the
state's major river basins by the year 1998. The plan will be used as a guide by DWQ in carrying
out its water quality program duties and responsibilities in the Chowan River Basin.

A basinwide management plan report is prepared for each basin in order to communicate to policy
makers, the regulated community and the general public the state's rationale, approaches and
recommended long-term water quality management strategies for each basin. The draft plans are
circulated for public review and comment and are presented at public meetings in each basin. The
plan for a given basin is completed and approved prior to the scheduled date for basinwide
discharge permit renewals in that basin. The plans are then to be evaluated, based on follow-up
water quality monitoring, and updated at five-year intervals.

The Chowan Plan is due for completion in September of 1997 and will be updated in the year
2002. Basinwide NPDES permitting is scheduled to commence in January of 1998.

BASINWIDE GOALS

The primary goals of DWQ's basinwide program are to 1) identify and restore full use to impaired
waters, 2) identify and protect highly valued resource waters, and 3) manage problem pollutants
throughout the basin to protect water quality standards while accommodating reasonable economic
growth. In addition, DWQ s applying this approach to each of the major river basins in the state
as a means of better identifying water quality problems; developing appropriate management
strategies; maintaining and protecting water quality and aguatic habitat; assuring equitable
distribution of waste assimilative capacity for dischargers; and improving public awareness and
involvement in management of the state's surface waters.

PUBLIC WORKSHOPS

A public workshop was conducted in the Chowan River basin on the morning of July 25, 1996.
Attendance at the workshop was strong, exceeding 60 people. The purpose of the workshop was
to familiarize stakeholders in the basin with DWQ's basinwide approach and to solicit their input
about what they see as the major water quality issues in the basin. The workshops were co-
sponsored by the North Carolina Cooperative Extension Service (CES), the North Carolina League
of Municipalities and DWQ. A summary of the comments received at these workshops is provided
in Chapter 6 of the plan. DWQ examined the comments received at the workshop and grouped
them into eight broad categories: monitoring and data-related issues; cooperation and coordination
between States, state agencies, and local governments; nonpoint source pollution; point source
issues; resource concerns; regulatory issues; education; and site-specific concerns. Some of -the
specific comments that were presented by more than one of the breakout groups include:

Need for better monitoring coverage;

Need for better communication and cooperation between North Carolina and Virginia;
Need for increased public education and involvement of local stakeholders; and
Nonpoint source pollution concerns.
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These issues are presented in more detail in Chapter 6 of the plan.

CHOWAN BASIN OVERVIE‘W

The Chowan River basin is located in the northeastern coastal plain of North Carolina and

southeastern Virginia. The North Carolina portion includes all or parts of Northampton, Hertford,
Gates, Bertie and Chowan Counties. The Chowan River is formed at the border of Virginia and
North Carolina by the confluence of the Nottoway and Blackwater Rivers. The Chowan basin
includes 1,315 square miles in North Carolina, but the largest part of the drainage basin (3,575
square miles-approximately 76% ) lies in Virginia (Figure 1). Major tributaries to the Chowan
River include the Meherrin River and its largest tributary, Potecasi Creek, as well as the Wiccacon
River and its largest tributary, Ahoskie Creeck. The Meherrin River flows into North Carolina
from Greensville County, Virginia. : ' ‘

Based on data from the US Department of Agriculture, Natural Resources Conservation Service
(NRCS), land cover in the basin is dominated by forest and agriculture which together make up
87% of the total area. In looking at land cover changes between 1982 and 1992, the most
significant change was seen in the urban/built-up category with a 59% increase. During that same
time period, there were reductions seen in the amount of forested land (-1%) and cultivated
cropland (-2%), and pastureland (-23%), and there was a slight increase in the amount of
uncultivated cropland. The increase in swine numbers from 1990 to 1994 has been dramatic in the
subbasins encompassing the upper portion of the Chowan River in North Carolina (327%
increase) and the Meherrin River and tributaries (446% increase). :

Population in the North Carolina portion of the basin declined by 1% from 1970 - 1990.
Murfreesboro, Ahoskie, and Edenton are the largest urban areas in the basin. Population growth
in the basin is low to moderate; with most growth occurring around the larger municipalities and in
the vicinity of the lower Chowan River. Rural areas are seeing declines in population. Based on
projections from 1990 into the year 2020, Chowan County is expected to see a 17% increase and
Gates County may see a 19% increase. Other areas within the basin are expected to see decreases
-in numbers of residents. : :

Important natural resources in the basin include wetlands, anadromous fish spawning areas and
Merchant’s Millpond State Park. River herring (alewife and blueback herring) and shad (Hickory

shad and American shad) migrate into the river from the ocean to reproduce. There are seven'

aquatic species that are listed by North Carolina as either Threatened, Special Concern, or
Significantly Rare. No species in this basin have been listed as Endangered.

Most of the water nsed in the basin comes from ground water sources, . Projected. use_estimates.

indicate that there will be modest increases in water use over the next couple of decades.

The Chowan River basin is part of the Albemarle-Pamlico Estuarine system, the second largest
estuarine system in the United States. In 1987 this estuarine system became part of the
Environmental Protection Agency’s National Estuary Program and was the subject of a major
study known as the Albemarle-Pamlico Estuarine Study (APES). The results of research
conducted as part of APES culminated in the Comprehensive Conservation and Management Plan
(CCMP) which is currently being implemented, and is discussed further in Chapters 5 and 6.
Basinwide management is part of this implementation. :

Xiv
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 ASSESSMENT OF WATER QUALITY IN THE CHOWAN RIVER BASIN

An assessment of water quality data collected by DWQ and others reveals that the Chowan River
Basin has seen improvements in water quality over the years since the application of the Nutrient
Sensitive Waters management strategy. There are areas however that are impaired and in need of
attention. Below is a summary of some key monitoring data that reflect water quality in the basin.
A more detailed presentation of this information can be found in Chapter 4. ,

Summary of B'iologic'al Indic'ators

Benthic Macroinvertebrates - In freshwaters, benthic macroinvertebrates (or benthos) are primarily
- bottom-dwelling aquatic insect larvae such as species of stoneflies, mayflies and caddisflies.
Measurements of the number, types and diversity of these organisms at strategic sampling sites is
an important means of assessing water quality. Benthic macroinvertebrate sampling has been
conducted at ten sites throughout the Chowan basin with results ranging from poor to excellent. In
' some cases, the swampy nature of the sampling site prevented the assignment of a rating (an index
for swampy systems is currently under development). Based on benthic macroinvertebrate data
from 1995, bioclassifications were Fair for the Wiccacon River and Ahoskie Creek and Good-Fair
for the Chowan River at Riddicksville. General water quality in the Meherrin River is Good and
Fair for Potecasi Creek.

Fish Community Evaluations - Fish community structure (IBI) analyses were performed on data
from 2 sites in the Chowan River Basin collected by DWQ. One site received a rating of Fair. The

other site, although sampled, did not receive a rating because of its swampy nature.

Fish Tissue Analyses - Fish tissue samples were collected at 10 sites from 1983 to 1995 within the
Chowan River Basin consisting of 226 observations. Samples were collected as part of the DWQ's
ambient fish tissue monitoring program or as part of special mercury studies.

The Chowan River from the Virginia border to Albemarle Sound remains under a fish consumption
advisory due to dioxin contamination. The Union Camp Fine Paper mill in Franklin, Virginia is
believed to have contributed to the dioxin contamination of fish in the Chowan River.  This
advisory has been in place since August of 1990 and currently recommends that the general
population consume no ‘more than two meals of any fish except herring, shellfish and shad
(including roe) in one month and that children and child-bearing women consume no fish until

further notice. Yearly monitoring by Union Camp in North Carolina indicates that dioxin levels are -

gradually decreasing in fish from the Chowan and Meherrin Rivers since new bleaching

technologies were instituted by the company to improve effluent quality and eliminate the formation ,

of dioxin.

recently in 1995. Results indicate that the lake is eutrophic. The proliferation of aguatic weeds,
- which cover the lake's surface, is not uncommon in millponds. However, the growth of these
plants is threatening some of the lake’s recreational uses (such as canoeing) which is of concern
since this is a popular state park. The lake has received a use support rating of Support-
Threatened. Problems stem from an overabundance of nutrients draining to the pond from the
nearby watershed. The primary source appears to be agriculture.
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Use-Support Ratings

Another important method for assessing surface water quality is to determine whether the quality is
sufficient to support the uses for which the waterbody has been classified by the state. All surface
waters in the state have been assigned a classification. These classifications are discussed in
Section 2.7 of Chapter 2. The word uses refers to activities such as swimming, fishing and water
supply. DWQ has collected extensive chemical and biological water quality monitoring data
throughout the basin, some of which is summarized above. All data for a particular stream
segment have been assessed to determine the overall use support rating; that is, whether the waters
are fully supporting, partially supporting or not supporting their uses. A fourth rating, support-
threatened, applies where all uses are currently being supported but water quality conditions are
marginal. Streams referred to as impaired are those rated as either partially supporting or not
supporting their uses. Use support ratings in the Chowan River basin, described more fully in
‘Chapter 4, are summarized below for freshwater streams and lakes.

Freshwater Streams and Rivers - Of the 788 miles of freshwater streams and rivers in the Chowan
basin, use support ratings were determined for 64% or 507 miles of water. The relative
breakdown of percentages for the use support categories is as follows: ’

SUPPORTING.......ccoeeeannnnnns 42%
Fully supporting (17%)
Support-threatened (25% )

Partially supporting (22%)
Not supporting (0%)
NOTEVALUATED.............. eeer 36%

These use support values are different from the values in the 1992-1993 305(b) Report. The total
waters supporting their uses appear to have increased, while those that are impaired appear to have
decreased. While the water quality may have improved since the 1992-1993 305(b) report, the
changes in values are due to revisions in the methodology for assigning use -support (this is
discussed in section 4.6.5 of Chapter 4).

MAJOR WATER QUALITY ISSUES AND RECOMMENDATIONS

Several water quality issues emerge as being of particular importance in light of factors such as the
degree of water quality degradation, the value of the resources being impacted and the number of

users potentially affected. Those issues considered most significant on a basinwide scale are

presented below. Chapter 6 of the Chowan Plan provides recommendations for many other issues

including managing inputs of fecal coliform bacteria, sediment and oxygen consuming wastes.

Those presented here are of most concern to the Chowan basin.

A. CONTROLLING NUTRIENTS

Nutrient enrichment in the Chowan River Basin continues to be a primary water quality
concern. Since the application of the Nutrient Sensitive Waters (NSW) management
strategy, reductions in nutrient loads have been achieved and algal blooms have been less
frequent and last for shorter periods of time. Chapters 3 and 4 of this document present
summaries of nutrient-related studies conducted over the years and an investigation into
changes in chlorophyll a concentrations over time. As of 1990, installation of control
measures for agricultural nonpoint sources through the Agricultural Cost Share Program
had resulted in a six percent reduction in North Carolina's total phosphorus input (DEM,
1990). Also, many point source discharges in the basin have converted their facilities to
land application operations, reducing nutrient loads to the surface waters. Overall, as of
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1990, the nitrogen reduction goal of 20% had been accomplished and total phosphorus had : Y
~ been reducedl by 29% (goal of 35%). ' '

‘Recommendation - : g o : :
~ Although there have been gains in nutrient reductions and associated water quality benefits,
continued implementation of the NSW strategy is recommended since the lower Chowan _
. remains susceptible to algal blooms. The major components of the strategy include B i
- recommendations for point and nonpoint sources of pollution. To address point source ‘
discharges, municipal or industrial wastewater facilities are required to either land apply
their waste (for municipal plants) or meet stringent discharge limits for nitrogen and -
phosphorus. Nonpoint sources have been addressed by targeting Agricultural Cost Share ;
funds to the basin for the ‘application of best management practices (BMPs). Since the
inception of the cost share program in 1985, $391,254 have been spent in the basin to
control nonpoint source pollution. -~ - : _ . ~ S

| -B.  WORKING WITH THE NPS TEAM TO CONTROL NPS POLLUTION

Pollution from nonpoint sources is identified as the major contributor to water quality
impairment in the Chowan River Basin. It will be important during this basinwide
planning cycle to actively work with the NPS team to better identify nonpoint source .
pollution contributions and to improve conditions where feasible. It is recognized that in ' }
some cases the information that DWQ has on the probable contributions from land uses

such as agriculture is dated and sketchy. Accomplishments in managing runoff from .
agriculture and animal operations that have occurred during the last five years or so (such ’ 1
as Conservation Management Plans in compliance’ with the Farm Bill, or improved |
management of waste from animal operations in compliance with new regulations) are not -
reflected in this information. It is important for the progress that has been made in BMP
implementation to be identified and acknowledged. Team members can assist in }
consolidating this information. However, agriculture and animal operations remain -
prominent in the landscape of the river basin and it will be important to work toward further ,
gains in this area in order to protect water quality. 4 )

Recommendation

Addressing nonpoint source pollution is best accomplished by a knowledgeable team of '
local professionals and stakeholders - the NPS team.  Therefore, the primary 5
recommendation for impaired waters in the Chowan basin is to work with this team to-

prioritize areas for restoration and target available resources toward them. The NPS team is .
further discussed in section 6.2.3 and in Chapter 7. t ‘

T FUTURE INITIATIVES IN THE CHOWAN RIVEKR BASIN ‘ ?

FURTHER EVALUATION QF SWAMP SYSTEMS

Many of the waterbodies in the eastern third of the State are classified as swamp waters. It =
is difficult to evaluate monitoring data in these systems to determine if a waterbody is |
impaired. For example, a swamp may have low dissolved oxygen concentrations, but
these may be due to natural conditions rather than from impacts from point and nonpoint .
sources. DWQ will continue its efforts to evaluate these systems using chemical and |
biological data and to recommend reclassification of these waters to swamp as appropriate. |
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USE RESTORATION WATERS '

The North Carolina Division of Water Quality is currently developing the Use Restoration
Waters (URW) program to restore surface waters to their designated uses. If adopted, this
program will allow the state to work with local governments, businesses, and residents to
develop management strategies appropriate for the area. In order to be effective, the URW
program will include a mix of voluntary and mandatory programs. The voluntary and
mandatory programs will be coordinated on a watershed-specific basis by DWQ and a
group of stakeholders who have an interest in the impaired water body and associated
watershed. In addition, the. URW program will attempt to ‘develop cooperative
relationships among these agencies so that overlapping efforts can be consolidated and
targeted to restore designated water body uses. :

WETLANDS RESTORATION

The NC General Assembly approved the establishment of a wetland restoration program in
this state. North Carolina will begin a concentrated effort to inventory and digitally map
wetlands throughout the state. As the ‘program progresses, it is envisioned that a
restoration plan will be developed for each river basin and incorporated into the basinwide
planning process. Through this, the water quality protection function of wetlands can be
used more effectively in areas prioritized during basinwide planning.

NONPOQINT SQURCE TEAMS

DWQ has begun setting up nonpoint source teams in each of the state's 17 major river
basins. One has been set up for the Chowan Basin and will be reconvened in the near
future. These teams will have representatives from agriculture, urban stormwater,
construction, mining, on-site wastewater disposal, forestry, solid waste, wetlands,
groundwater, local governments and other interested organizations. These teams will
provide descriptions of NPS activities within a basin, conduct assessments of NPS
controls in targeted watersheds, identify future monitoring sites, develop five-year action
plans for priority NPS issues and NPS watersheds, and develop Section 319 project
proposals for priority watersheds. '

REGIONAL COUNCILS

The Comprehensive Conservation and Management Plan (CCMP) for the
Albemarle/Pamlico (A/P) Sounds region recommended that regional councils be formed in
each of the A/P region's five river basins. An Executive Order was signed by Governor
Hunt in April 1995 calling for the establishment of the five regional councils. The Neuse'
Basin Regional Council was the first formed (November 1995). The other four, including
one for the Chowan, are currently being established. .

Each council will include local government representation (one municipal and one county
rep from each county in the basin) as well as representation from non-governmental
stakeholder groups in each basin. The groups would have the potential to help target and
address the water quality and resources issues of greatest concern {0 stakeholders in the
b;lsin.and to forge the link between the APES program,- the CCMP and basinwide
planning.

WWMM

DWAQ has been discussing with other environmental agencies the potential for coordination
of field resources. If individuals from another environmental agency are visiting certain
streams or rivers or lakes to investigate fish populations or wetland areas, they could also
collect water quality data from that area.
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GENERAL NPDES PROGRAM INITIATIVES

In the next five years, efforts will be continued to:

improve compliance with permitted limits; - .

~ improve pretreatment of industrial wastes to municipal wastewater treatment plants
: so as to reduce the toxicity in effluent wastes; : .

e encourage pollution prevention at industrial facilities in order to reduce the need for

- pollution control; . o . \

require dechlorination of chlorinated effluents or use of alternative disinfectants;
require multiple treatment trains at wastewater facilities; and ;

require plants to begin plans for expansion well before they reach capacity.

Longer-term objectives will include refining overall management strategies after obtaining
feedback on current management efforts during the next round of water quality monitoring.
Long-term point source control efforts will stress reduction of wastes entering wastewater
treatment plants, seeking more efficient and creative ways of recycling byproducts of the
treatment process (including nonpotable reuse of treated wastewater), and keeping abreast
of and recommending the most advanced wastewater treatment technologies.
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'CHAPTER 1
INTRODUCTION

1.1 PURPOSE OF THIS DOCUMENT

The purpose of this Basinwide Water Quality Management Plan is to report to citizens, policy

makers and the regulated community on:

the current status of surface water quality in the basin,
" major water quality concerns and issues,
projected trends in development and water quality,
the long-range water quality goals for the basin, and
recommended point and nonpoint source management options.

This Plan presents strategies for management of both point and nonpoint sources of pollution. The

Division of Water Quality (previously Division of Environmental Managment) is
basinwide water quality management plan for each of the state's 17 major river basins,

Figure 1.1.

preparing 2
as shown in

BASINWIDE MANAGEMENT PLAN SCHEDULE
FOR NORTH CAROLINA'S 17 MAJOR RIVER BASINS
(1996 TO 2001)

New

NC DIVISION OF WATER QUALITY
WATER QUALITY SECTION, RALEIGH

Figure 1.1 Basinwide Management Plan Schedule (1996 to 2001)



Chapter 1 - Introduction

1.2 GUIDE TO USE OF THIS DOCUMENT

CHAPTER 1: Introduction - This chapter provides a non-technical description of the
purpose of this plan, the basinwide water quality management approach and how this approach

will be administered. The description of the basinwide management approach is based primarily
on a 54-page framework document entitled North Carolina's Basinwide Approach to Water
Quality Management: Program Description - Final Report/August 1991 (Creager and Baker,
1991). ~

CHAFPTER 2: General Basin Description- Some of the specific topics covered in this
chapter include: '
- *  anoverview of the major features such as location, rainfall, population, physiography, etc.
*  hydrology of the basin and its subbasins =
°  asummary of land cover witliin the basin based on results of a 1982 and 1992 Nationwide
Resources Inventory (NRI) conducted by the US Department of Agriculture Natural
Resources Conservation Service. ' ~ -
population growth trends and densities by subbasin using 1970, '80 and '90 census data.
*  major water uses in the basin and DWQ's program of water quality classifications and

standards.

CHAPTER 3: Causes and Sources of Water Pollution - This chapter describes both

point and nonpoint sources of pollution. It also describes a number of important causes of

water quality impacts including sediment, biochemical oxygen demand (BOD), toxic

substances, nutrients, color, fecal coliform bacteria and others. Pollutant loading in the basin
- and general water quality problem areas are discussed.

CHAPTER 4: ater Quality an e Support Ratings - This chapter describes the
various types of water quality monitoring conducted by DWQ, summarizes water quality in each
of the subbasins in the basin and presents a summary of use support ratings for those surface
waters that have been monitored or evaluated.

CHAPTER 5; Ex'igting Watgr-g}galiu Programs anﬂ Program Initiatives in the

Basin - Chapter 5 summarizes the existing point and nonpoint source control programs
available to address water quality problems. These programs are management tools available for
addressing the priority water quality concerns and issues that are identified in Chapter 6.

Chapter 5 also describes the concept of Total Maximum Daily Loads (TMDLs). TMDLs

represent management strategies aimed at controlling point and nonpoint source pollutants. This

chapter also describes various program initiatives being implemented in the basin to address

water quality problems.

CHATTER G oncerns _and Kecommended Managemen
Strategies - Water quality issues identified in Chapters 2, 3 and 4 are evaluated and prioritized
based on use-support ratings, degree of impairment, and the sensitivity of the aquatic resources
being affected. Recommended management strategies, or TMDLs, are presented that describe
how the available water quality management tools and strategies described in Chapter 5 will be
applied in the basin. This includes generalized wasteload allocations for dischargers and
recommended programs and best management practices for controlling nonpoint sources.

- CHAPTER 7: Future Initiatives - This chapter presents future initiatives for protecting or

improving water quality in the basin. These may include both programatic initiatives such as
improving permit compliance, or basin-specific initiatives such as developing strategies for
restoring impaired waters.

-
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Chapter 1 - Introduction

- 1.3 NORTH CAROLINA'S BASINWIDE MANAGEMENT APPROACH

Introduction - Basinwide water quality management is a watershed-based management approach
being implemented by DWQ which features basinwide permitting, integrating existing point and
nonpoint source control programs, and preparing basinwide management plans. DWQ is applying
this approach to each of the seventeen major river basins in the state as a means of better
identifying water quality problems, developing appropriate management strategies, maintaining and
protecting water quality and aquatic habitat, and assuring equitable distribution of waste
assimilative capacity for dischargers. ' 4

After conducting public workshops to identify areas of concern and major issues, 2 basinwide
management plan is prepared for each basin. The plans are circulated for public review and are
presented at public meetings in each river basin. The management plan for a given basin is
completed and approved preceding the scheduled date for basinwide discharge permit renewals in

that basin. The plans are then evaluated, based on followup water quality monitoring, and updated
at five year intervals. : '

DWQ began formulating the idea of basinwide management in the late 1980s, established a basin -
permitting schedule in 1990, began basinwide monitoring activities in 1990, and published a
basinwide program description in August 1991. Basinwide management entails coordinating and
integrating, by major river basin, DWQ's water quality program activities. These activities, which

are discussed further in Section 1.4, include permitting, monitoring, modeling, nonpoint source
assessments, and planning.

Water Quality Program Benefits - Several benefits of basinwide planning and management to
North Carolina's Water quality program include: '

o Improved program efficiency. By reducing the area of the state covered each year,
monitoring, modeling, and permitting efforts can be focused. As a result, efficiency increases
can be achieved for a given level of funding and resource allocation.

o Increased effectiveness. The basinwide approach is in consonance with basic ecological
watershed management principles, leading to more effective water quality assessment and
management.  Linkages between aquatic and terrestrial systems are addressed (e.g.,
contributions from nonpoint sources). All inputs to aquatic systems and potential interactive,
synergistic and cumulative effects are considered.

« Better consistency and equitability . By clearly defining the program's long-term goals’
and approaches, basinwide plans will encourage consistent decision-making on permits and
water quality improvement strategies. Consistency and greater attention to long-range planning
will promote a more equitable distribution of assimilative capacity, explicitly addressing the .
trade-offs among pollutant sources and allowances for economic growth. :

e Increased public awareness of the state's water quality protection programs.
The basinwide plans are an educational tool for increasing public awareness of water quality
issues within the basin.

« Basinwide management promotes integration of point and nonpoint source
pollution assessment and controls. Once waste loadings from both point and nonpoint
sources are established, management strategies can be developed to prevent overloading of the
receiving waters and to allow for a reasonable margin of safety to ensure compliance with
water quality standards.

Basinwide Planning Schedule - The following table presents the overall basin schedule for all
17 major river basins in the state. Included are the dates for permit reissuance and the dates by
which management plans are to be completed for each basin.
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Table 1.1. Basinwide Permitting and Planning Schedule for North Carolina's 17 Major River

Basins.
Begin - *Final Plan Public EMC/WQC Inhouse DEM . v
" NPDES Receives ' Mtgs. and Approval Draft due Biological

o Permit: “EMC Draft out  For Public for Staff Data _
Neuse 4/1993 2/1993  11/1992 9/1992 7/1992 Summer 91
Lumber 11/1994 6/1994 2/1994 11/1993 771993 Summer 91
Tar-Pamlico  1/1995 12/1994  9/1994 7/1994 5/1994 Summer 92
Catawba ~ 4/1995 2/1995 11/1994 . 9/1994 - - 7/1994 Summer 92
Fr. Broad 8/1995 5/1995 211995 12/1994 © ~ 10/1994 Summer 92
New ‘1171995 7/1995 6/1995 4/1995 3/1994 Summer 93
Cape Fear  1/1996 9/1995  6/1995 - 5/1995 4/1995 - Summer 93
Roanoke 1/1997 9/1996 4/1996 . 2/1996 9/1995 Summer 94
White Oak  6/1997 2/1997 9/1996 7/1996 4/1996 Summer 94
Savannah 8/1997 5/1997 2/1997 12/1996 6/1996 Summer 94
Watauga - 9/1997 4/1997 12/1997 10/1996 6/1996 . Summer 94
Little Tenn. 10/1997 - 5/1997 2/1997 . 12/1996 7/1996 _ Summer 94
Hiwassee 12/1997-.. 5/1997 2/1997 12/1996 7/1996 .~ Summer 94
Chowan 1/1998 9/1997 6/1997 3/1997 11/1996 Summer 95
Pasquotank 2/1998 9/1997 . 6/1997 3/1997 11/1996 Summer 95
Neuse 4/1998 12/1997 7/1997 5/1997 2/1997 Summer 95 7
Yadkin 7/1998 2/1998 -10/1997 5/1997 2/1997 - Summer 96
Broad 11/1998  5/1998 2/1998 12/1997 7/1997 Summer 95
Lumber 1171999  5/1999 2/1999 - 12/1998 ~ 8/1998 Summer 96
Tar-Pamlico 1/2000 5/1999 2/1999 12/1998 5/1998 . Summer 97
Catawba 4/2000 10/1999 6/1999 4/1999 12/1998 Summer 97
Fr. Broad 8/2000 - 2/2000 10/1999 7/1999 . 3/1999 Summer 97
New - 1172000 52000 - 2/2000 12/1999 8/1999 Summer 98
Cape Fear  1/2001 712000 - 202000 12/1999 8/1999 Summer 98
Roanoke 1/2002 712001 2/2001 12/2000 8/2000 Summer 99
* Dates in bold print denote plan approval by the EMC

The number of plans to be developéd each year varies from one to six and is based on the total

number of permits to be issued each year. For example, the Cape Fear basin, the state's largest,.

has about as many dischargers as all six of the small basins in 1997. This has been done in order
to balance the permit processing workload from year to year. In years where more than one basin
is scheduled to be evaluated, an effort has been made to group at least some of the basins
geographically in order to minimize travel time and cost for field studies and public meetings.

Plans to be updated every five years - The earliest basin plans will likely not achieve all of
the long-term objectives for basinwide management outlined above. However, plans are updated
every 5 years. Updated plans will incorporate additional data and new assessment tools (e.g.,
basinwide water quality modeling) and management strategies (e.g., for reducing nonpoint source
~ contributions) as they become available. '

- Preparation of an

individual basinwide management plan is a five year process which is broken down into four
phases as described below.

1-4
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Year Activity
Year1t03

I i llecti ntification :
Year 1 entails identifying sampling need and canvassing for information. It also
entails coordinating with other agencies, the academic community and local interest
groups to begin establishing goals and objectives and identifying and prioritizing
problems and issues. Biomonitoring, fish community and tissue analyses, special
studies and other water quality sampling activities are conducted in Years 2 and 3
by DWQ's Environmental Sciences Branch (ESB). These studies provide
information for assessing water quality status and trends throughout the basin and

provide data for computer modeling.
1

Data Assessment and Model Preparation: Modeling priorities are identified early in
this phase and are refined through assessment of water quality data from the ESB.
Data from special studies are then used by DWQ's Technical Support Branch (T SB)
to prepare models for estimating potential impacts of waste loading from point and
nonpoint sources using the TMDL approach. Preliminary water quality control
strategies are developed based on modeling, with input from local governments, the
regulated community and citizen groups during this period. ‘
Year 4 Preparation of Draft Basinwide Plan: The draft plan, which is prepared by DWQ's
Planning Branch, is due for completion by the end of year 4. It is based on support
documents prepared by DWQ's Environmental Sciences Branch (water quality data)
and the Technical Support Branch (modeling data and recommended pollution
control strategies). Preliminary findings are presented at informal meetings through
the year with local governments and interested groups, and comments arc
incorporated into the draft. .
Year 5 Public Review and Approval of Plan: At the beginning of year 5, the draft plan,
after approval of the Environmental Management Commission (EMC), is circulated
for review and public meetings are held. Revisions are made to the document,
based on public comments, and the final document is submitted to the EMC for
approval midway through year 5. Basinwide permitting begins at the end of year 5.

Year3to4

Implementation - The implementation of basinwide planning and management will occur in
phases. Permitting activities and associated routine support activities (field sampling, modeling,
wasteload allocation calculations, etc.) have already been rescheduled by major river basin. = All
National Pollutant Discharge Elimination System (NPDES) permit renewals within a basin occur
within a prescribed time period after completion of the final basin plan, and will be repeated at five-
year intervals. '

Nonpoint source management proposals will be implemented by several different avenues. The
Water Quality Section is setting up nonpoint source (NPS) teams for each basin. These teams are
made up of representatives of nonpoint source agencies, resource agencies, and special interest
groups. The NPS teams are responsible for prioritizing specific’ watersheds for follow-up
investigations, educational efforts, and best management practice (BMP) implementation. Funding
for BMP implementation will be sought from sources such as existing cost-share monies or from
federal Section 319 grants. In addition to projects in specific watersheds, the NPS team will

develop programmatic action plans for each category of nonpoint source pollution. The action
plans detail voluntary actions that agencies and groups have committed to complete to protect and
improve water quality in the basin. Many of the action plan items involve increased educational

efforts or enforcement of existing programs.
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1.4 BASINWIDE RESPONSIBILITIES WITHIN THE DWQ WATER
QUALITY SECTION

The_ Division of Water Quality is the lead state agency for the regulation and protection of ’the
~ state's surface waters. The Division is comprised of four sections: Water Quality, Groundwater,
Construction Grants and Loans, and the Water Quality Laboratory.

The primary responsibilities of the Division of Water Quality are to maintain or restore an aquatic
environment to sufficient quality to protect the existing and best intended uses of North Carolina's
surface waters and to ensure compliance with state and federal water quality standards. The
Division receives both state and federal allocations as well as funding through permit fee
collections. Policy guidance is provided by the Environmental Management Commission. The
major areas of responsibility are water quality monitoring, permitting, planning, modeling -
(wasteload allocations) and compliance oversight. '

The Central office is divided into five branches, each branch is subdivided into units (Figure 1.2).
The Planning Branch is responsible for developing surface water quality standards and
classifications, nonpoint source program planning, administering the basinwide management -
program, modeling nonpoint pollution sources, developing use support ratings and supporting
related GIS capabilities. It also coordinates the development of TMDLs and wasteload allocations
for dischargers, provides primary computer modeling support, and coordinates EPA water quality
‘planning grants and the implementation of the Comprehensive Conservation and Management Plan
(CCMP) that resulted from the Albemarle-Pamlico Estuarine Study (APES).

The Regional Program Management Coordination Branch is responSible_ for providing increased

communication and coordination of the water quality program. The responsibilities include the
water supply watershed protection program, State Environmental Policy Act coordination for the
Section, the operator training and certification program, emergency response, the development and
administration of the enterprise wide database management system, and coordination and program
management activities between the central and seven regional offices. The Environmental
Technologies Unit is responsible for providing better access to data managed by the Water Quality
Section so as to facilitate information exchange and analysis with the public as well as internal
users. ' The Technical Assistance and Certification Unit rates the complexity of operation of
wastewater treatment plants, -provides training and operator certification commensurate with the
plant operating needs, and provides technical assistance as requested by wastewater treatment
systems. The Local Government Assistance Unit assists local governments in meeting the-
requirements of the water supply watershed protection program, managing the collection system
permitting program, coordinating water quality state environmental policy act responsibilities and
managing the EPA 205(j) grants program. The Branch also has the responsibility of ensuring

program coordination through the seven Regional Offices.

nvironmen iences Branch is responsible for all biological and chemical water quality
monitoring, discharger coalition water quality monitoring, and evaluations including benthic
macroinvertebrate monitoring (biomonitoring), fish tissue, and fish community studies. The
Branch is also responsible for effluent toxicity testing and evaluations, biological laboratory
certification, algal and aquatic macrophyte analyses, long term biochemical and sediment oxygen
demand, and lakes assessments. The Branch interacts heavily in 305(b) use-support assessments
and in water quality standards review and development. The Neuse River Rapid Response Team
is coordinated through the Environmental Sciences Branch. The Branch is in the process of
developing simplified public access to water quality information via the World Wide Web.

The Point Source Branch is responsible for permitting, compliance and enforcement of wastewater
dlsc}}a}'ges into our state's surface waters. Permitting and enforcement programs include the
municipal industrial pretreatment program, state and federal stormwater programs, and the National
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Pollutant Discharge Elimination System (NPDES) program.: Modeling is conducted to determine
the receiving stream's ability to assimilate the discharge and protect the streams uses and surface

water standards.

The Non-discharge Branch is responsible for permitting, compliance and enforcement of
wastewater discharges that are not directly into our state's surface waters. Examples of these
include spray irrigation systems, sludge applications, reuse systems and groundwater remediation
projects. This branch also handles the section’s activities related to wetlands including 401
certifications, wetland policy and mitigation, and DOT and dredging project reviews.

The seven Regional Offices carry out activities such as wetland reviews, compliance evaluations,
permit reviews and facility inspections for both discharging and nondischarging systems, ambient
water quality monitoring, state environmental policy act reviews, stream reclassification reviews,
pretreatment program support and operator training and certification assistance. In addition, they
respond to water quality emergencies such as oil spills and fish kills, investigate complaints and

rovide information to the public. Figure 1.3 shows the location of the regional offices and the

counties that they serve.
REFERENCES CITED: CHAPTER 1

Creager, C.S., and J. P. Baker, 1991, North Carolina's Basinwide Approach to Water Quality
Management: Program Description, DWQ Water Quality Section, Raleigh, NC.
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Figure 1.2

Organizational Structure of the DWQ Water Quality Section
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CHAPTER 2
GENERAL BASIN DESCRIPTION

2.1 CHOWAN BASIN OVERVIEW

The Chowan River basin is located in the northeastern coastal plain of North Carolina and
southeastern Virginia. The North Carolina portion includes all or parts of Northampton, Hertford,
Gates, Bertie and Chowan Counties. The Chowan River is formed at the border of Virginia and
North Carolina by the confluence of the Nottoway and Blackwater Rivers, and its streams flow
southeastward towards the Albemarle Sound. The Chowan basin includes 1,315 square miles in
North Carolina, but the largest part of the drainage basin (3,575 square miles-approximately 76% )
lies in Virginia (Figure 2.1). Major tributaries to the Chowan River include the Meherrin River and
its largest tributary, Potecasi Creek, as well as the Wiccacon River and its largest tributary,
Ahoskie Creek. The Meherrin River flows into North Carolina from Greensville County, Virginia. .

Based on data from the US Department of Agriculture, Natural Resources Conservation Service
(NRCS), land cover in the basin is dominated by forest and agriculture which together make up
87% of the total area. In looking at land cover changes between 1982 and 1992, the most
significant change was seen in the urban/built-up category with a 599% increase. During that same
time period, there were reductions seen in the amount of forested land (-1%) and cultivated
cropland (-2%), and pastureland (-23%), and there was a slight increase in the amount of
uncultivated cropland. e

Population in the North Carolina portion of the basin declined by 1% from 1970 - 1990.
Murfreesboro, Ahoskie, and Edenton are the largest urban areas in the basin. Population growth
in the basin is low to moderate, with most growth occurring around the larger municipalities and in
the vicinity of the lower Chowan River. Rural areas are seeing declines in population. Based on
projections from 1990 into the year 2020, Chowan County is expected to see a 17% increase and
Gates County may see a 19% increase. Other areas within the basin are expected to see decreases
in numbers of residents.

Important natural resources in the basin include wetlands, anadromous fish spawning areas and )
Merchant’s Millpond State Park. River herring and shad migrate into the river from the ocean to
reproduce. There are seven species that are listed by North Carolina as either Threatened, Special
Concern, or Significantly Rare. No species in this basin have been listed as Endangered. :

Most of the water used in the basin comes from ground water sources. Projected use estimates
indicate that there will be modest increases in water use over the next couple of decades.

The Chowan River basin is part of the Albemarle-Pamlico Estuarine system, the second largest
estuarine system in the United States. In 1987 this estuarine system became part of the
Environmental Protection Agency National Estuary Program and was the subject of a major study
known as the Albemarle-Pamlico Estuarine Study (APES). The results of research conducted as
part of APES culminated in the Comprehensive Conservation and Management Plan (CCMP)
which is currently being implemented, and is discussed further in Chapters 5 and 6. Basinwide
management is part of this implementation. :



CHOWAN RIVER BASIN
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PRINCE EDWARD s ;

Albemarle-Pamlico
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Figure 2.1.  Map Showing Chowan River Basin Boundary in North Carolina and Virginia
(Source: APES Comprehensive Conservation and Management Plan, 1994)
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General Map of the Chowan River Basin
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Figure 2.2.  General Map of the Chowan River Basin
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2.2 COMPARISON OF STATE AND FEDERAL HYDROLOGIC AREAS IN THE
CHOWAN BASIN ‘ RUIREN

Most federal government agencies, including the US Geological Survey and the US Natural
Resources Conservation Service (NRCS) use a system of defining watersheds that is different
from that used by the Division of Water Quality (DWQ) and many other state agencies in North
Carolina. DWQ has a two-tiered system in which the state is subdivided into 17 river basins, and
each basin is subdivided into subbasins. The Chowan River basin is subdivided by DWQ into 4
subbasins. By contrast, a nationally uniform hydrologic.unit system was developed in 1974 by the
US Geological Survey's Office of Water Data Coordination (USDA, NRCS, Nov 1995). This
system divides the country into 21 regions, 222 sub-regions, 352 accounting units and 2,149
cataloging units based on surface hydrologic features. Under the federal system, the North
Carolina portion of the Chowan basin is divided into two hydrologic areas referred to as cataloging
units. Each cataloging unit is defined by an 8-digit number. One of these units includes the
Meherrin River and all of its tributaries, and is assigned the number 03010204. This area
corresponds exactly to DWQ subbasin 030102. The other cataloging unit includes the remaining
three DWQ subbasins in the Chowan and is assigned the number. 03010203. These subbasins
‘basically split the Chowan River into three sections (upper, middle and lower) and include
tributaries to those sections. Table 2.1, below, compares the two systems. Maps of each subbasin
- are included in Chapter 4. ;

Table 2.1.

Hydrologic Divisions in the Chowan River Basin

Federal Cataloging DWQ Subbasin

Unit. 8-digit 6-digit codes
rsh Major Tri i I ic Uni Figure 2.3
Meéherrin River and Tributaries 03010204 030102
Upper Chowan River and Ahoskie Cr. 03010203 030101
Middle Chowan River and Tribs. " 030103

Lower Chowan River and Tribs. " 030104

These comparisons are presented to aid in the interpretation of lahd cover data summaries in
Section 2.4. That section presents land cover information developed by the US NRCS which is
summarized for each of the two cataloging units in the basin. ,

2.3 LOCAL GOVERNMENT AND PLANNING JURISDICTIONS

18 municipalities as presented in Table 2.2. Also included in the table are abbreviations for the
Lead Regional Organizations (Council of Governments) and Districts of the North Carolina League
of Municipalities. .

The-basinrencempasses-paris-of Berde; Chowan;-Gates; Herdord"and- INoriampion couniics ang————
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Table 2.2. Local Governments and Local Planning Units within the Chowan River Basin

e e —————— T

% of county | Lead Regional NC League of
County in basin* Organization | Munic. Dist. Municipality
Bertic 25% Region Q 1 Aulander 3
Colerain i
' . Powellsville |
Chowan 90% Region R I Edeatond# i
} Gates 60% Region R I Gatesville# o !
Hertford 100% "RegionQ I Ahoskie l
Cofield ‘
Como é
Harrellsville i
Murfreesboro
Winton#
Northampton 85% Region L v Conway
: Jackson#
Lasker
Rich Square
Seaboard
Severn ‘
: Woodland i
*percentages are approximate # - denotes county seat )
RegionL=  Region L Council of Governments -
Region Q=  Mid-East Commission
RegionR=  Albemarle Regional Planning and Development Commission

2.4 LAND COVER, POPULATION AND GROWTH TRENDS

2.4.1 General Land Cover

Land cover information in this section is derived from two sources. The first is the US Department
-of Agriculture (USDA), Natural Resources Conservation Service's (NRCS) National Resources -
Inventory (NRI) of 1992 and 1982 (USDA, 1994). The NRI is a multi-resource national
inventory based on soils and other resource data collected at scientifically selected random sample
sites. According to the NRCS 1992 NRI Instructions booklet, the 1982 NRI was the most
comprehensive study of our nation's natural resources ever conducted. The inventory is
considered accurate to the 8-digit cataloging unit scale established by the US Geological Survey
(NRCS, 1993). A 1992 update of these data was recently released. :

Table 2.3 summarizes acreages and percentage of land cover from the 1992 and 1982 NRI for the
basin as a whole and for the two major watershed areas within the basin. Land cover types
identified in Table 2.4 by the NRI as occurring in the Chowan River basin include cultivated
cropland, uncultivated cropland, pastureland, forest land, urban and built-up lands, raral
transportation, open water (small water areas and census waters), federal lands and other.

Land cover in the basin, as presented in Table 2.3, is dominated by forest and agriculture which
make up 87% of the total area. Between 1982 and 1992, the most significant change was seen in
the urban/built-up category with a 59% increase. During that same time period, there were slight
changes seen in the amount of forested land (-1%) and cultivated crop (-2%), and there was a
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Table 2.3. Estimated Acreage by Broad Land Use for the Chowan Rlver Basm in 1992 and 1982. {
(Source: USDA, NRCS, 1994) .

1992 NRI ‘ ,
Meherrin Riv.]Chowan R. + tribs
03010204 03010203 TOTAL -

. Amj ‘ Acm{ ACRES} - %of
LAND COVER | (1000s %4 (1000s) %|(1000s) TOTAL
Cult. Crop 121.3 37 1409 30 262.2) 3
Uncult. Crop 0q o 1.4 <1 .1.4] , - <1
Pasture 49 1 4.3 99 1
Forest 1649 500 2730 5T 431.9 54
Urban/Built-up 10.7, 8.7 3 194
Other 289 _47.8 10 759
Totals 329.9 100.08 476.1 100.0f 806.0¢ 100
% of Basin e s 41 { 59 100
DWQ Subbasins] 03-01-02 03-01-01, 03, & 04 ‘

1982 NRI ,

Meherrin - Riv.]JChowan R. + tribs

03010204 03010203 TOTAL

© Acred A ACRES % of

LAND COVER (1000s) LG (10(;:' 94(1000s) |TOTAL
Cult. Crop 125.6 38 141.4f 3 267.04 33
Uncult. Crop 0.0 0 0.0 o 0.0
Pasture 4.9 1 1.0 - 119 1
Forest 165§ 500  274.9 58 440.7) 55}
Urban/Built-up 6.6 5.6 § 122 2
Other 2.0 & 472 1 742 9
Totals 329.9 100.0 476.1 100.08  806. ‘100.0|
% of Basin 41 59 100.0§
DWQ Subbasins| 03-01-02 03-01-01, 03 & 04

=] k=] K1 K¥]
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Table 2.4 Description of Land Cover Types (1992 NRI - USDA NRCS)

Land Cover Type (No.)
1) Cultivated Cropland

2) Uncultivated Cropiand

3) Pastureland

4) Forest Land

5) Urban and Built-up Land

6) Other:

L and Cover Descripti

Land used for the production of adapted crops for harvest,
including row crops, small-grain crops, hay crops, nursery
crops, orchard crops, and other specialty crops. The land may
be used continuously for these crops or they may be grown in
rotation with grasses and legumes.

Summer fallow, aquaculture in crop rotation, or other cropland
not planted (may include cropland in USDA set-aside or
similar short-term program).

Land used primarily for production of introduced or native
forage plants for livestock grazing. This category includes
land that has a vegetative cover of grasses, legumes, and /or
forbs, regardless of whether or not it is being grazed by
livestock. o v

Land at least 10 percent stocked by single-stemmed trees of

“any size which will be at least 4 meters at maturity, and land -

bearing evidence of natural regeneration of tree cover and not
currently developed for non-forest use. Ten percent stocked,

~ when viewed from a vertical direction, is a canopy cover of

leaves and branches of 25 percent or greater. The minimum
area for classification of forest land is 1 acre, and the area must
be at least 1,000 feet wide. ~
Includes airports, playgrounds with permanent structures,
cemeteries, public administration sites, commercial sites
railroad yards, construction sites, residences, golf courses,
sanitary landfills, industrial sites, sewage treatment plants,
institutional sites, water control structure spillways and

parking lots. Highways, railroads, and other transportation

facilities are considered part of this category if surrounded by
other urban and built-up areas. Tracts of less than 10 acres
that do not meet this category's definitions (e.g., small parks
or water bodies) but are completely surrounded by urban and -
built-up lands are placed in this category. '

This category includes rural transportation, water areas and
federal lands. Rural Transportation consists of all highways,
roads, railroads, and associated rights-of-way outside Urban
and Built-up areas; private roads to farmsteads, logging roads;
and other private roads (but not field lanes). Water consists of
small water bodies (water bodies less than 40 acres in size and
streams less than one-half mile wide) and census water (large
water bodies consisting of lakes and estuaries greater than 40
acres and rivers greater than one-half mile in width). There are
no lands owned by the Federal Government in the Chowan
Basin.

2-1
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1,400 acre increase in the amount of uncultivated crop and a 2,700 acre decrease in the amount of
pasture land. : :

The second land cover source is derived from interpretation of LANDSAT satellite data. This
information is based on interpretation of 1987 Landsat satellite data that was made available
through the North Carolina Center for Geographic Information and Analysis (CGIA) and Research
Triangle Institute. The eight land cover types presented in this section are a composite of 20 land
cover categories available through CGIA. Table 2.5 defines the categories into which this data is
divided. C Lo

Table 2.5.  Landsat Land Cover Categories and Descriptions.

1) Agriculture Agriculture, Bare Soil, Grass and Disturbed Land
2) Urban - Greater than 25% paved surfaces
Pine, Hardwood and Mixed Upland Forest
Bottomland Hardwoods, Riverine Swamp,

Evergreen Hardwood/Conifer, Atantic White Cedar
Low Pocosin, High Marsh, Low Marsh

Low Density Vegetation

Lakes, Reservoirs, Ponds, Estuaries, Sounds

Sand

Areas in shadows or appearing to be in shadows and
where actual cover types are indiscernible.

Table 2.6 presents the figures for Landsat data in the Chowan River basin in North Carolina,
divided by DWQ subbasin. Unlike the NRI data, this information provides an estimate of the
amount of wetlands in the basin. Approximately 20% of the land cover in the Chowan basin is
wetland area as defined in the table above. Consistent with the NRI data, the Landsat data
indicates that the majority of the basin is covered by forest and agriculture (33% and 37%
respectively). ' o : ‘

242 Population and Growth Trends in. the Basin

The Chowan River basin has an'yesti‘mated population of 62,474 people based on 1990 census data.

Table 2.7 presents census data for 1970, 1980, and 1990 for each of the subbasins. It also
=} }udeFl’and:aIﬁ:Wfiﬁerarearm‘rd*popuianmr*derrsrtrer(permﬁﬂ‘square miie of Iand area) by
subbasin. Figure 2.3 shows the percent population growth by subbasin. The subbasins that
encompass the lower and larger portion of the Chowan River have experienced all of the growth in
the North Carolina portion of the basin. The two upper subbasins (030101 and 030102) have
actually experienced a slight loss of population (-2% and -8% respectively). Growth in the lower
Chowan has been most pronounced in subbasin 03 which experienced a 29% increase in
population between 1970 and 1990. : :

Two of the five counties that are in the Chowan Basin are expected to see an increase in population
by the year 2020 (NC Department of Administration). Based on projections from 1990 to the year
2020, Chowan County will see a 17% increase and Gates County will see a 19% increase. Other

areas within the basin are expected to see 6% to 20% a decrease in numbers of residents.
Therefore, overall population growth in the basin is anticipated to be minimal.

2-8
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Chapter2 - General Basin Description

The municipalities in the Chowan basin are relatively small in size, ranging in size from 104 people
in Como to 5,407 people in Edenton (1994 figures from the NC Office of State Planning, 1995).
Growth in municipal areas have generally been modest. The largest municipalities, Edenton and
Ahoskie, grew by 2.6% an 0.6% respectively between 1990 and 1994. The most growth was in
Gatesville which added 65 people between 1990 and 1994, which translates to a 21.1% increase.

Figure 2.4 demonstrates population density by census block group for the Chowan basin. The
majority of the basin is rural, but there are pockets of more densely populated areas. These
pockets are centered around Edenton, Ahoskie, Colerain and Murfreesboro. It is also interesting to
note that these areas are located near major waterways in the basin including portions of the
Chowan River, the Meherrin River and Ahoskie Creek. .

In using these data, it should be noted that the population figures are estimates because the census
block group boundaries do not generally coincide with subbasin boundaries. The census data are
collected within boundaries such as counties and municipalities. By contrast, the subbasin lines
- are drawn along natural drainage divides separating watersheds. Therefore, where a census block
group straddles a subbasin line, an estimate has to be made on the percentage of the population that
is located in the subbasin. This is done by simply determining the percentage of the census block
group area located in the subbasin and then taking that same percentage of the total census block
group population and assigning it the subbasin. Use of this method necessitates assuming that
population density is evenly distributed throughout a census block group, which is not always the
case. However, the level of error associated with this method is not expected to be significant for
the purposes of this document. It is also important to note that the census block groups may

change for each census so comp.

arisons between years must be considered approximate.

2.5 AGRICULTURAL ACTIVITIES IN THE CHOWAN RIVER BASIN

Agriculture is an extremel
from the North Carolina
overlap the Chowan River Basin
with the overall average farm size for all of the coun
for agricultural products in these counties,

$293,980,000. The following sections foc

production in the Chowan basin.

Table 2.8.

Summary of 1992 Agricultural Statistics for Countie,
(Source:NC Department of Agriculture, 1995)

y important industry in the Chowan River basin. Based ona 1995 report
Department of Agriculture, there are a total of 1,726 farms in counties that
(see Table 2.8). These farms comprise a total of 495,934 acres
ties being 301 acres. In 1993, cash receipts
including both livestock and crop production, totaled
us more specifically on livestock operations and crop

S m the Chowan River Basin

2-12

County (approx. % Acres of Land in | Average Size of
of Co.in basin) Farms
; 456 T70006 3737 $89,278,000}|

Chowan (90%) 179 353,902 301 $29,378,000
Gates (60%) 199 64,532 324 $37,111,000
Hertford (100%) 511 52,281 102 $69,034,000
Northampton (85%) 381 155,213 407 $69,179,000
TOTALS 1,726 495,934 301 $293,980,000 )
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Chapter 2 - General Basin Description

2.5.1 Livestock Operations

In 1992, the Environmental Management Commission adopted a rule modification (15A NCAC2H
.0217) to establish procedures for managing and reusing animal wastes from intensive livestock
operations (See section 5.3.1 for additional information on rule requirements). The rule applies to
new, expanding or existing feedlots with animal waste management systems designed to serve
more than or equal to the following animal populations: 100 head of cattle, 75 horses, 250 swine,
1,000 sheep or 30,000 birds (chickens and turkeys) with a liquid waste system. The deadline for
submittal of registrations to DWQ for existing facilities was December 31, 1993.

In the counties that overlap the Chowan River basin, there are a total of 191 registered livestock
operations. Thirty-eight (38) of these (or 20%) are certified, meaning they have approved waste
management plans (the remainder must have approved plans in place before the end of 1997). The
majority of the operations (68%) are raising swine, but there are some cattle and poultry operation
in these counties also. Locations of registered animal operations in the Chowan basin are
illustrated in Figure 2.5. This map is intended to provide a general idea of locations of registered

. operations in the basin.

The increase in swine numbers from 1990 to 1994 has been dramatic in subbasins 01 and 02
(NCDA Veterinary Division, 1995). In subbasin 01, which includes the upper portion of the
Chowan River in North Carolina, there was a 327% increase in the number of swine during this
four year time period. And in the adjoining subbasin (02) which encompasses the Meherrin River
and tributaries, there was a 446% increase. The other two subbasins of the Chowan saw 30% and
40% decreases in the number of swine, but the large growth in 01 and 02 far outweighs these
relatively modest declines. The basin as a whole experienced a 196% increase in the number of
swine between 1990 and 1994, ' :

2.5.2 Crop Production -

According to the NC Department of Agriculture (1995), there are a variety of crops grown in'the
Chowan River basin (based on data from counties that overlap that basin). The biggest crop in this
region is peanuts. In fact, all five counties in the Chowan basin are within the top ten producers of
peanuts in the state, with Northampton County being the highest. Northampton County is also
ranked statewide as the second highest producer of sorghum and the third highest producer of
cotton. Other crops grown in the area include corn, tobacco and potatoes.

2.6 NATURAL RESOURCES IN THE CHOWAN RIVER BASIN

2.6.1 Fisheries

- North Carolina’s commercial and recreational fishery resources are both nationally and regionally
significant. Commercial harvest of fish and shellfish in North Carolina produces an average of
180.6 million pounds of marketable resource each year (based on figures from 1987 - 1991)
(Division of Marine Fisheries, 1993). The annual economic value of this resource is $1 billion and
is a critical component of North Carolina’s coastal economy. Management of these fisheries
resources has recently become a critical issue in the state as fisheries are threatened by overfishing,
habitat loss, and water quality decline. '

2-14
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Chapter 2 - General Basin Description

Estuarine fishery resources can be described by how fish live their lives. There are three major
types (DMF, 1993): anadromous fish, resident fish and migratory fish. Anadromous fish spend
most of their lives in saltwater but spawn in freshwater streams. Examples of these include river

herrings and striped bass. Resident fish stay in the same area for their whole life because they -

need a certain kind of habitat in which to live. Examples of these include catfish and clams.
Migratory species spawn in the ocean and around inlets and some migrate seasonally along the
Atlantic coast. These fish are the most prominent in the estuaries and include menhaden, croaker,
spot, flounder and blue crab. '

Recreationally important gamefish species that are resident within the Chowan River include
largemouth bass (Micropterus salmoides), black crappie (Pomoxis nigromaculatus) and numerous
sunfish species. Total sport fishing effort on Chowan River averaged approximately 201,600
angler hours per year from 1977-1980 (Mullis and Guier, 1982). Although current angler effort
figures are unavailable, the Chowan River largemouth bass population continues to be subjected to
intense fishing pressure. North Carolina Wildlife Resources Commission fisheries and law
enforcement personnel estimate that at least 4 - 6 organized largemouth bass tournaments occur on
the river each weekend from March through October in addition to non-tournament fishing
(Kornegay, 1991). Although specific economic data is not available for recreational fishing on the
Chowan River, anecdotal evidence suggests local and regional economies within the basin are
t(3ften strengthened by fuel, lodging, food, bait and tackle purchases made by recreational
ishermen. '

The Chowan River is an important habitat for several anadromous fish species. These species
include blueback herring (Alosa aestivalis), alewife (Alosa pseudoharengus), hickory shad (Alosa
mediocris), American shad (Alosa sapidissima), Atlantic sturgeon (Acipenser oxyrhynchus) and
striped bass (Morone saxatilis). 'The first two species (blueback herring and alewife) are often
generally referred to as ‘river herring’. All of these fish have a very large range extending along
the Atlantic from Canada to northern Florida. Blueback herring that were tagged during the
summer in Canada have been recaptured in the Roanoke River in North Carolina, and fish tagged
in North and South Carolina waters have been recaptured in Georges Bank, Canada (DMF, 1993).
Figure 2.6 provides a map illustrating the location of anadromous fish spawning areas in the
Chowan River basin. : .

There are two types of fisheries data that have been examined to determine the status of the
populations in the Chowan River and Albemarle Sound into which the river flows. One is

commercial landings which is a measure of the number of pounds of fish caught by commercial -

fishermen. The other is ‘catch per unit effort’, or CPUE, which is derived from the amount of
commercial landings and how much gear, such as pound nets, was used to catch those fish.

Commercial landings and CPUE data indicate that populations of anadromous fish species in_the

““““““““““““““ Chowan Kiver are stressed or depressed. A publication of the NC State Museum of natural history

lists the migratory Atlantic sturgeon, herrings and shads as “depleted” (Cooper et. al., 1977).
More recent stock information from NC DMEF lists American shad as “stressed declining”, hickory
shad as “stressed recovering”, and Atlantic sturgeon and river herring in the Albemarle/Chowan
Basin as “depressed”. Looking at landings of river herring in the Chowan River, which accounts
for approximately 85% of the state’s total landings for these fish (DMF, 1993), there is a clear
downward trend in landings (Figure 2.7). A similar trend is being seen in the Albemarle sound for
American shad (Winslow, 1994). Although landings data is influenced by a variety of factors
including, but not limited to, market demand, fishing effort and the weather, they can provide a
general indicator of fishery trends. |
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Chapter 2 - General Basin Description

Factors influencing the decline in abundance of these species include loss of spawning habitat and
nursery areas, overfishing and water quality. Specifically with regard to water quality, several
conditions including algae blooms and low dissolved oxygen levels have been identified as
possible contributors to declines in these fisheries (Winslow, 1994; DMF, 1993).

The extensive Chowan River watersheds that contain intermittent and tidally flooded wetlands,
swamp, hardwood forests, shallow open waters and areas of emergent and submerged aquatic
vegetation are considered very important as spawning, nursery, and feeding areas for anadromous
and resident species. Maintenance of the water quality peneﬁts provided by these habitats is critical

to fishery resources. Channelization and drainage projects have severely impacted many of these
areas and downstream water quality. '

2.6.2 Merchants Millpond State Park and Chowan Swamp Natural Area

Merchants Mill
The North Carolina state parks system exists for the enjoyment, education, health and inspiration
of all citizens and visitors. The mission of the state parks system is to conserve and protect

- representative examples of the natural beauty, ecological features, and recreational resources of

statewide significance; to provide outdoor recreational opportunities in a safe and healthy

-environment; and to provide environmental education opportunities that promote stewardship of the

state’s natural heritage.

The Chowan River basin contains a popular state park. Merchants Millpond State Park is located
in the Coastal Plain province of the state in central Gates County. It was established in 1973 and
covers 2,922 acres of land and water (NC DPR, 1994). The park provides opportunities for
canoeing, nature study, picnicking, camping, fishing and hiking. The millpond, (originally
known as Norfleets Millpond), was formed when Benneits Creek was impounded to serve a grist
and saw mill in 1811. The park contains many important biological resources representative of a
coastal millpond and southern swamp. Examples include old-growth stands of cypress-gum
forests and a Mesic Mixed Hardwood Forest dominated by beech. An unusual feature of the
millpond is the thick scattering of massive stumps within the millpond which provide habitats for
complex ecosystems. Many plant species are at or near the limits of their range, with mountain

species and northern species coexisting with the typical southern varieties.

Merchants Millpond is currently experiencing a problem with an overabundance of aquatic weeds.
The water quality of the pond and the status of the weeds is discussed further in section 4.5.1 of -
Chapter 4.

howan Natur: '
Downstream of Merchants Millpond State Park and located adjacent to the Chowan River is
Chowan Swamp Natural Area. A tributary to the Chowan River, called Sarem Creek, runs
through the middle of it. The area is considered valuable for recreation, although recreational
activities are limited to water areas because there is no high ground to support campgrounds or
shoreline activities. The area supports a wide variety of vegetation and fish and wildlife.

2.6.3 Wetlands

There are a number of wetland natural communities found in the Chowan Basin. Perhaps the most
important wetland community in this basin is the Tidal Cypress--Gum Swamp, which is found
along much of the shoreline of the Chowan River, extending as far upriver as the Chowan Swamp
area of southern Gates County. This community blends with the Cypress--Gum Swamp
(Blackwater subtype) farther away from the river, but still within the Chowan River floodplain.
The Mehemrin River extends into the Piedmont in Virginia and has areas of brownwater
communities, whereas the forests along the Chowan are generally of the blackwater subtype (of
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cypress--gum swamp). The most common wetland community in the Chowan Basin is the Coastal
Plain Small Stream Swamp, which is found along most of the tributary streams and creeks; such
sites generally have narrow floodplains with no natural levees, backswamps, and other fluvial
features found on the larger rivers. : : :

A somewhat rare community is the Tidal Freshwater Marsh, which is found at a few sites along the
Chowan River and adjacent lower portions of tributary streams. There is a scattering of millponds
in the basin, and the Coastal Plain Semipermanent Impoundment is the community present at such
sites. Though not truly a “natural” community, these plant associations -- commonly bald-cypress
in standing water over a wide variety of aquatic herbs -- are repeated at many sites, highlighted by
Merchants Millpond State Park. There are a few small stands of Atlantic white cedar, and a few
areas of pocosin vegetation. All in all, however, most of the pocosins in the basin have been
cleared or converted to other types of forests. s .

Wetlands can be very important in watershed planning because they perform a variety of services
beneficial to society. These systems are able to process sediments, nutrients, and other pollutants,
provide wildlife habitat, store organic matter and provide other means to protect habitat as well as
downstream and on-site water quality. In some instances, wetlands serve as spawning and
nursery areas for anadromous fish. Each of the actions that a wetland performs, regardless of
human recognition of that action, is called a function. When these actions are declared important to
society as a whole, they are called values. The following discussion primarily concerns wetland
values. Some wetland values are ubiquitous to most wetland types, such as wildlife habitat.
However, wetland values are ultimately tied to specific wetlands because they depend on site
specific factors such as landscape position, size, soil type, and land use. Table 2.9 lists those
wetland types that are most common in the Chowan basin and provides acreages for those types.
These figures were generated by the NC Division of Coastal Management (DCM). DCM is

_currently working to identify and digitize into GIS wetland areas (by type) in the NC coast. Only

the Northhampton County portion of the Chowan basin has not been completed. Table 2.10

~ provides a brief description of typical values associated with the different wetland types.

Ffeshwater Marsh _ 682

Table 2.9. ~ Number of acres of wetlands in the Chowan River Basin (not including

Northhampton County).

- Cleared Total

Wetland Type Not

Drained or
Cleared

Bottomland Hardwood 22,541

_Swamp Forest 50 747

Hardwood Flat 5,177

Pine Flat 1,792

Managed Pineland 46,094

Headwater Swamp 1,670

TOTAL | 137,203

PERCENT 941 100
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Table 2.10. Wetland types common in the Chowan Basin.
Wetland Type
Headwater Forests

‘
i
i

production

Bottomland Hardwood water storage, shoreline stabilization, pollutant removal, ]
Forests wildlife habitat, aquatic habitat, outdoor ‘recreation/ |
education, timber production, hunting leases
Swamp Forests water storage, overland and overbank pollutant removal,
: wildlife habitat, aquatic habitat, outdoor recreation/
education, timber production, hunting leases
Wet Flats special ecological attributes, wildlife habitat, outdoor
recreation/education, timber production, hunting leases

Bottomland hardwood and headwater wetlands perform valuable water quality functions including
flood water storage, nutrient and sediment retention and nutrient transformation. However, their -
effectiveness is diminished if the stream waters can no longer inundate adjacent floodplains or if
nutrient loads exceed the assimilative capacity of the wetland. As these wetlands are lost upstream,
the potential for erosion, flooding, sedimentation, algal blooms, and fish kills increase
downstream. Those wetlands adjacent to intermittent streams are especially important in filtering
nonpoint pollution from agricultural and urban runoff.

Wet flats and pocosins in the coastal plain also may have a considerable influence on the water
quality of the region. In general, wet flats and pocosins do not store as much water or retain as
many pollutants as wetlands directly associated with streams, such as bottomland hardwood
forests. However, wet flats and pocosins occupy extensive areas of interstream divides, and,
based on sheer magnitude of coverage in the coastal plain, the cumulative effects of these wetlands
may be vital to water quality of coastal plain streams. Consequently, the conversion of these
wetlands may significantly affect the hydrology or water quality of the region. Between 1994 and
1996, the ‘other’ category (which in the Chowan basin includes primarily headwater forest and
- swamp forest) received the greatest impacts from permitted wetland fill activities in the basin (Table
2.11). The majority of the conversions were related to DOT projects and the creation of ponds.
The Division of Water Quality is currently assessing the cumulative impacts on water quality of

incremental fill of wet flats and pocosins.

owan Basin by wetland type (1994-1996).

Acres Wetland Fill Permitted

Table 2.11. Fill activities in the Ch

Bottomland Hardwood Forest
Salt Marsh

Note: Numbers have not yet been complele y QA'd. However, it is not
anticipated that they will change significantly upon completion of
that process.

2.6.4 Threatened and Endangered Aquatic Faunal Species

In the Chowan River basin, there are seven species that are listed by North Carolina as either
Threatened, Special Concern, or Significantly Rare. In the Chowan basin, only the bald eagle is
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Federally listed. Threatened species are considered likely to become endangered within the
foresecable future. Endangered species are those species that are in danger of becoming extinct.
Species of Special Concern have limited numbers and vulnerable populations and are in need of
monitoring. Significantly Rare species are those whose numbers are small and whose populations
need monitoring. The American Alligator has received the classification of "Threatened Due to
Similarity of Appearance’ due to the similarity between the alligator and the endangered crocodile. :
Locations of rare species. are shown in Figure 2.8. Table 2.12 lists the species in the Chowan .
River basin that have received a State or Federal listing because of limited or vulnerable
populations. o L , :

Table 2.12.  Threatened and Endangered Species in the Chowan River Basin
(Source: NC Natural Heritage Program) = ‘

Subbasins - Listing Status:

Common Name Scientific Name _ where i’Qun‘gi‘ ; S_Lam Eed_;gal
RARE AQUATIC ANIMALS | |

Alewife Floater  Anodonta implicata Al ‘ SC

Eastern Lampmussel ~ Lamsilis radiata 01, 03, 04 SC

Tidewater Mucket Leptodea ochracea Al SC

Eastern Pondmussel Ligumia nasuta All SC 3
American Alligator Alligator mississippiensis 01 T T(S/A)
Triangle Floater . Alasmidonta undulata 01, 03, 04 T '
Chowanoke Crayfish ~ Orconectes virginiensis 02 - SR SC
RARE AQUATIC-DEPENDE_NT ANIMALS

Bald Eagle Haliaeetus leucocephalus E T

Black Bear ~ Ursus americanus SR

Abbreviations: E = Endangered, T = Threatened, SR = Signiﬁcanuy Rare, SC = Species of Cohéem, T(S/A) =
Threatened Due to Similarity of Appearance. _

2.6.5 Natural Heritage Priority Areas

The North Carolina_Natural Heritage Program (NHP) compiles the N.C. Department of
Environment, Health and Natural Resources’ (DEHNR) priority list of Natural Heritage Areas as ‘
required by the Nature Preserve Act (NCGS Chapter 113-A-164 of Article 9A). The list is based
on the program’s inventory of natural diversity in the state (DEHNR 1995). Natural areas are
evaluated on the basis of the occurrences of rare plant and animal species, rare or high-quality
natural communities, and geologic features. The global and statewide rarity of these elements and
the quality of their occurrence at a site relative to other occurrences determines a site’s priority
rating. The sites included on this list are the best representatives of the natural diversity of the
state, and therefore have priority for protection. Inclusion on the list does not imply that any
protection or public access exists. ' |

Figure 2.8 shows the Natural Heritage Priority Areas in the Chowan Basin. The numbers on the
map correspond to the numbered areas described in this section. Certain priority areas that
contribute to the maintenance of water quality in the Chowan Basin are highlighted below. More
complete information on the natural areas may be obtained from the NHP.
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ral Herit; iori in_th Basin_that are Importan
Quality |
‘ k mps. This natural area consists of

approximately 16,000 acres along the northern floodplain of the Chowan River, in southern Gates
and adjacent Chowan counties. The Chowan Swamp State Natural Area, administered by the
N.C. Division of Parks and Recreation, covers more than 6000 acres of this larger site. Additional
lands in this swamp are administered by the Wildlife Resources Commission as the Chowan
Swamp Game Land. The remainder of the site is privately owned and is not protected. The entire
‘natural area contains some of the most extensive acreage in the state of Tidal Cypress--Gum
Swamp. ‘ e '

2,' Merchants Millpond State Park. This park contains perhaps the best example of the Coastal
Plain Semipermanent Impoundment natural community in the state. There is an impressive array

of floating aquatic plants at the park. The swamp along Bennetts Creek, at the head of the
millpond, contains a stand of old-growth cypress--gum forest. The park also contains good stands
of upland forests, including several beech-dominated slopes. '

3. Colerain/Cow Island Swamp and Slopes. This 3500-acre site is similar to the Chowan Swamp,
in that it lies in the floodplain of the Chowan River and features Tidal Cypress--Gum Swamp along
the shoreline and Cypress--Gum Swamp, Blackwater subtype farther from the river. It is located
downstream from the Chowan Swamp, on the western shore of the river in Hertford and Bertie
counties. A small portion of the site is protected by a registry agreement with a timber company,
but fuller protection of the site is needed. ‘ :

4, Meherrin River natural areas. There are six Natural Heritage Priority sites located along the
Meherrin River. Those important to water quality include the Meherrin River Swamp in Hertford
County (505 acres) and the Meherrin River Slopes and Swamp (360 acres) in Northampton
County. These sites contain good to excellent examples of Cypress--Gum Swamp, Brownwater
subtype communities. All sites need protection. :

2. Reedy Point Swamp. This 1850-acre site lies along the northern shore of the Chowan River,
just west of Edenton. In addition to Tidal Cypress--Gum Swamp, there is some Pond Pine
Woodland natural community present in this site. Protection of this site is needed.

6. Salmon Creck Swamp. This site consists of approximately 2000 acres in the lower floodplain”

of Salmon Creek, in eastern Bertie County. Most or all of this site consists of Coastal Plain Small
Stream Swamp natural community. Protection of this site is needed.

2.7 SURFACE WATER CLASSIFICATIONS AND STANDARDS
2.7.1 Program Overview

North Carolina has established a water quality classification and standards program pursuant to
G.S. 143-214.1. Classifications and standards are developed pursuant to 15A NCAC 2B.0100 -
Procedures for Assignment of Water Quality Standards. Waters were classified for their "best
usage" in North Carolina beginning in the early 1950's, with classification and water quality
standards for all the state's river basins adopted by 1963. The effort to accomplish this included
identification of water bodies (which included all named water bodies on USGS 7.5 minute
topographic maps), studies of river basins to document sources of pollution and appropriate best
uses, and formal adoption of standards/classifications following public hearings.
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The Water Quality Standards program in North Carolina has evolved over time and has been
modified to be consistent with the Federal Clean Water Act and its amendments. Water quality
classifications and standards have also been modified to promote protection of surface water
supply watersheds, high quality waters and the protection of unique and special pristine waters
with outstanding resource values. Classifications and standards have been broadly interpreted to
provide protection of uses from both point and nonpoint source pollution.

2.7.2 Statewidé Classifications and Water Quality Standards

All surface waters in the state are assigned a primary water classification, and they may also be
assigned one or more supplemental classifications (Table 2.13). :

Table 2.13.  Primary and Supplemental Classifications Applicable to the Chowan River Basin

————

PRIMARY CLASSIFICATIONS
Class Best Uses _ .

C Aquatic life propagation/protection and secondary recreation
B Primary recreation and class C uses

SUPPLEMENTAL CLASSIFICATIONS

Class

Sw Swamp Waters: recognizes waters that will naturally be more acidic (have lower §
pH values) and have lower levels of dissolved oxygen

NSW Nutrient Sensitive Waters: Waters that are subject to growths of microscopic or
macroscopic vegetation that require the control of nutrient inputs.

t

i
i

.

As noted above, classifications are assigned to protect uses of the waters such as swimming,
aquatic life propagation or water supplies. For each classification, there is a set of water quality
standards that must be met in order to protect the uses. Appendix I provides a more detailed
summary of the state's primary and supplemental classifications including, for each classification,
the best usage, water quality standards, stormwater controls and other protection requirements as
appropriate. This information is derived from 15A NCAC 2B .0200 - Classifications and Water
Quality Standards Applicable to Surface Waters of North Carolina. ~

2.7.3 Surface Water Classifications in the Chowan River Basin

The waters of the Chowan River basin have a few surface water quality classifications applied to -
them. The whole basin (approximately 1,564 stream miles) has been designated as Nutrient
Sensitive Waters since 1979. This area was the first in North Carolina to receive this designation
because the Chowan River was experiencing problems with algae blooms. More information on
the history of nutrient enrichment in the Chowan is contained in the nutrient section of Chapter 3.
The majority of the basin (approximately 92% or 1,439 stream miles) has a primary classification
of C to protect for aquatic life. There are some waters in the basin, including the Chowan River,
that have been classified as Class B to protect primary recreational uses. These waters represent
about 8% (125 stream miles) of all waters in the basin. .

Although no waters in this basin are supplementally classified as swamp (Sw) waters, there are
many that exhibit characteristics associated with that classification (such as low dissolved oxygen
levels and low pH). Due to limited resources, this is an issue that DWQ has not addressed through
intensive studies and regulatory revision (reclassification). However, it is recognized that there are
areas in the basin that may need to be reclassified to reflect their naturally having swamp
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characteristics. As priorities and resources allow, potenhal reclasmﬁcauon of appropnate waters
will be mvestlgated

A complete listing of classﬂ”icahons for all surface waters in the basm can be found in a DWQ
- publication entitled "Classifications and Water Quality Standards Assigned to the Waters of the
Chowan River Basin". This is available from the Division of Water Quality’s Water Quality
- Section (919/733-5083, ext. 564). Pending reclass1ﬁcauons are dlscussed in Chapter 6.

2.8 WATER USE IN THE CHOWAN RIVER BASIN
2.8.1 State Water Supply Plan Database

The Division of Water Resources is compiling a State Water Supply Plan (SWSP) Database that
contains information from Local Water Supply Plans pursuant to GS 143-355 (1) and (m). As of
July 30, 1996, 15 of an expected 27 systems that are wholly (or partly) in the Chowan River basin
are represented in the Sate Water Supply Plan Database. The following summary of current and
future population and water use is based on these 15 water systems.

Table 2.14 presents the 1992 and projected serviced populahon for these systems through to the
- year 2020. Based on this table it may be expected that the populanon serviced by these systems
will increase by 42% percent over the next few decades.

~ Table 2.14. 1992 and Projected Service Populations for Water Suppliers in the Chowan
River Basin that have Provided Information to the NC Division of Water

: Resources. ‘

BYSTEMNAME — YEAR —1%z 000 3070 050
[AUCANDER 1.3 1,350 1,500 1,5531
COLERAIN : 3Y 730 T30 pi
FOWELISVILLE , o & el
BERTIE CO WATER DISTTV , I 730" - -2,931 I3
BERTIE CO WATER DISTT . v 3,009 2900 - Z.887]
BERTIE CO WATER DISTTI ' 0 /2 3314 ~ 3,37:1
EDENTON ‘ ' T LN ‘ LT T

[CHOWANTO™ L% B Y 575 x|
[GATES CO 8.30. LX) 9,37 9,938]
[AHOSKIE ~ 4,589 T 553 5,58; 5,643
'WINTON 7 Vi) 781 762]

ISEVERN ; AT L1 w1y e—— s
CONWAY — , 13 33 301]

[SEABOARD g . EE‘J ' LTk 1,:703
(WOODLAND T, , 1,000 1,000 , 1,

' TOTALS ; X7/ IR X, I 46,492

SOURCE: SWSP Database, Division of Water Resources, DEHNR, N_o_t_Euhhs_hs_d

Based on the information submitted by the water suppliers, total average dally use is 260,000
gallons per day. Approximately 65% of the total amount of water supplied goes to residences,
wlnle the remaining 35% is used for industrial and commerc1al purposes
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As Figure 2.9 illustrates, overall projected water use in million gallons per day is expected to
increase modestly in the next two decades approaching a high of 5 MGD. The forecast between
1992 and 2020 is for a 27% increase in water use. ‘

[@Water Use (MGD)]

1892 2000 2010 2020

Figure 2.9.  Total Projected Water Use in MGD for Water Suppliers in the Chowan
River Basin. (Source: SWSP Database, Division of Water Resources, .

Not Published.)

2.8.2 US Geological Survey Water Use Information

The US Geological Survey (USGS) maintains a water use database that characterizes whether the
source of the water is surface or ground water, as well as what the purpose for which the water is
‘used. Table 2.15 summarizes the USGS data for the Chowan River Basin. :

Table 2.15. 1990 Water Withdrawals in the Chowan River Basin in MGD.
(Source: USGS Water Use Database, Not Published, file retrieved from ftp site
at... 130.11.144.77 in /var/ftp/pub)

Ground +

" Percent of :
Surface ’

Withdrawal Surface Water

Categor}y _
Public Water Supply 29.7 0.0
Commercial 0.01 0.0

Ground Water

Domestic 1.31 0.0 1.31

Industrial 1.65 0.0 1.65 5%
Livestock 0.58 0.1 ‘ P
Irrigation 0.07 2.2

Note: All withdrawal categories other than Public Water Supply are self-supplied. For example,
the domestic category represents residents that supply their own water.

The information contained in table 2.15 indicates that the vast majority (94%) of water used in the
basin is coming from groundwater sources. Surface water is only used for agricultural purposes
such as the maintenance of livestock and irrigation. Most of the water used in the basin is directed
toward supplying people with water in their homes.
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2.8.3 Other Water Resource Issues in the Chowan River Basin

One area of concern is the City of Norfolk’s withdrawals from the Blackwater and NottoWay

Rivers. Norfolk has historically pumped up to 24 mgd from the Blackwater and up to 22 mgd

from the Nottoway to augment its municipal water supply. The Blackwater pumping station is
located 2 miles west of Burdette, Virginia. The Nottoway facility is located near Courtland,
Virginia. Both pump transmission systems discharge into the upstream end of Lake Prince.

Under current operating procedures, Norfolk mamtams a minimum instream flow of 25 cfs (16

MGD) at its pumping stations on both the Blackwater and Nottoway. In addition, peak pumping .

usually occurs during periods of low flow. Previous reports have assumed different flowby
requirements in calculating the potential pumping rates. Flowby requirements were 25 cfs (16
mgd) for the Blackwater, and 25 to 50 cfs (16 to 32 mgd) for the Nottoway. Minimum pumping
rates vary from O to 10 mgd. I L *

A recent report by Norfolk’s consultant suggests that with minor improvements to the pumping
stations, up to 26.0 and 23.5 mgd could be pumped from the Blackwater and Nottoway,

respectively  (Gannett' Fleming, S_afc__ﬁ;]d_s_m_dx, April 1996). The consultant assumed no -

minimum flowby requirement.

The Division of Water Resources is concerned that current and proposed opérating policies pose a

threat to instream aquatic habitat and water quality. The Chowan River and its tributaries act as a

spawning and nursery area for species of herring and shad. River flows are related to the upstream
migration' of these fish. In addition, the Blackwater and Nottoway are classified as nutrient
enriched waters. Maintaining minimum flows will decrease the detention time in the Chowan
River, reduce the chance of algal blooms, and improve river water quality at low flows. The
effects of the Norfolk pumping have never been adequately studied. An investigation of
downstream flow requirements is needed to determine reasonable pumping rates for the Blackwater
and Nottoway. e . ~ :
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CHAPTER 3
CAUSES AND SOURCES OF WATER POLLUTION

3.1 INTRODUCTION

Water pollution is caused by a number of substances including sediment, nutrients, bacteria,
oxygen-demanding wastes, metals, color and toxic substances. Sources of these pollution-causing
substances are divided into broad categories called point sources and nonpoint sources. Point
sources are typically piped discharges from wastewater treatment plants and large urban and
industrial stormwater systems. Nonpoint sources can include stormwater runoff from urban areas,
forestry, mining, agricultural lands and others. Section 3.2 identifies and describes the major
causes of pollution in the Chowan River basin. Sections 3.3 and 3.4 describe point and

nonpoint source pollution in the basin, respectively.
3.2 CAUSES OF POLLUTION

Causes of pollution refers to the substances which enter surface waters from point and nonpoint
sources and result in water quality degradation and impairment. The major causes of water quality
impairment include biochemical oxygen demand (BOD), sediment, nutrients, toxicants (such as
heavy metals, dioxin, chlorine, pH and ammonia) and fecal coliform bacteria. Table 3.1 provides

a general overview of causes of impairment and the activities that typically lead to their introduction
into surface waters. Each of these causes is discussed in the following sections.

Table 3.1 =~ Causes and Sources of Water Pollution
— . Cause of Impairment | ~——Botental Source of Polludon~___________
Sediment Construction and mining sites, disturbed land areas,
streambank erosion and alterations, cultivated farmland
Nutrients ‘ . 4 Fertilizer on agrcultural, residential, commercial and

recreational lawns, animal wastes, effluent from aquaculture
facilities, leaky sewers and septic tanks, atmospheric
deposition, municipal wastewater N
Toxic and Synthetic Chemicals | Pesticide applications, disinfectants (chlorine), automobile
fluids, accidental spills, illegal dumping, urban stormwater
runoff, industrial effluent '
Oxygen-Consuming Substances | Wastewater effluent, organic matter, leaking sewers and
septic tanks, animal waste

Fecal Coliform Bacteria Failing septic tanks, animal waste, runoff from livestock
operations, wildlife, improperly disinfected wastewater
effluent -

Road Salt Applications to snow and ice

Qil and Grease ‘ Leaky automobiles, industrial areas, illegal dumping

Thermal Impacts Heated landscape areas, runoff from impervious areas, tree

removal along streams, wet detention ponds
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3.2.1 Nutrients

The term nutrients in this document refers to two major plant nutrients, phosphorus and nitrogen.
These are common components of fertilizers, animal and human wastes, vegetation, aquaculture
- facilities and some industrial processes. Nutrients in surface waters come from both point and
nonpoint sources. Nutrients are beneficial to aquatic life in small amounts. However, in
overabundance and under favorable conditions, they can stimulate the occurrence of algal blooms
and excessive plant growth in quiet waters such as ponds, lakes, reservoirs, creeks, rivers and
estuaries. ‘ y

Nutrients in the Chowan River Basin ‘ o - '
Nutrients have been and continue to be a significant issue in the Chowan River basin. In fact, the
. Chowan basin was the first waterbody in the state to receive the supplemental Nutrient Sensitive
Waters (NSW) classification because of water quality problems associated with nutrient
enrichment. Extensive resources have been targeted toward investigating nutrients in the Chowan
River. This section will present a summary of water quality investigations that have occurred over
the years and an estimation of current nutrient loads in the basin. ‘ ‘

Historical Review of Water Quality Studies in the Chowan River

The Chowan River was the first coastal river in North Carolina recognized to experience problems
- with eutrophication. Early reports (NC-DNRCD, 1982) indicated that major nuisance algal blooms

occurred in 1972 and 1978 in the lower portion of the Chowan River. In addition to algal blooms,

the occurrence of fish kills and catches of fish infected with red sore disease also implicated water

quality problems.

Nuisance algal growths or algal blooms occur when factors limiting algal growth increase in
concentration or value. One important factor is the concentration of nutrients such as nitrogen or
phosphorus. During the early 1970's a discharge of large quantities of nitrogen, an algal nutrient,
- was attributed to a fertilizer plant in Tunis, NC. Howells (1990) indicates that this facility may
have been discharging as much as 4,000 pounds of nitrogen per day. The discharge was stopped
by state action in 1972 and no severe algal blooms developed in the river during the next few
years. However, in 1976, small pulse blooms appeared. These blooms were thought to be the
result of high nitrogen laden water seeping from storage ponds at a fertilizer plant into the river.

The deterioration of water quality led to specialized multidisciplinary studies and the development

of water quality management programs to address the problem. One of the first management

- programs was established in 1973. This program, known as the Chowan River Project, stimulated
some of the first formal studies of the river. :

OA&,@L&@;@&E@&&&&M&;@H@M@M

erministic-flow-meodel-of-the- Cheowan-River—— '

(Daniel, 1977). This model provided daily average discharges for nine sites along the Chowan

- river for the period April 1974 to March 1976. The study, however, described the flow of water in
- the Chowan. Both lunar tides and wind tides are present within the Chowan River system.
Although lunar tides are small (ca. 1 foot) and are buffered by the Quter Banks, during periods of
low flow these tides may exert an influence as far upstream as six miles north of Franklin VA on
the Blackwater River. Wind tides are more common and important in the hydrodynamics of the
river. These tides can be as much as four feet. Saltwater intrusion into the estuary occurs
infrequently. :

Subsequent studies focused on nutrients and algal growth. Nitrogen was clearly implicated as a
cause of the blooms and was the focus of a study conducted by Stanly and Hobbie (1977). The
objectives of this study were to determine: 1) how significant recycling of nitrogen is for algal
growth in the river, and 2) what factors limit algal growth in the Chowan during different seasons
of the year. The study concluded that the release of nitrogen from decomposing organic matter in
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the sediments provided much of the nitrogen needed to sustain algal growth in the summer.
During the summer, dissolved inorganic nitrogen concentrations were often undetectable. River
flow was found to exert a strong negative influence on algal biomass during the winter when flow
rates are high. Nitrogen limited algal growth only during the summer.

A study of the response of phytoplankton to water quality was conducted between 1974 and 1977
(Witherspoon, et al., 1979). This study found three periods of relatively high algal growth: 1) a
short-lived, late-winter peak, 2) a midspring peak, and 3) a summer peak that was sustained
through September to early October.

Data showed that the river could be divided into two biotic sections. The upper river usually
contained concentrations of nutrients sufficient to support algal biomass. However, river flow
rates usually were high enough to prevent high phytoplankton growth. The algae in this upper
section were primarily composed of motile unicellular and colonial species. The lower river had
more stagnant flows that provided conditions for nutrient and algal interactions. Blue-green algae

were dominant in the lower section.

One of the specific conclusions of this study (Witherspoon, et al., 1979) stated that "low nutrient
levels coupled with high algal biomass during the mid-summer indicated that when environmental
conditions are favorable algal growth quickly depletes nitrogen and phosphorus; yet, algal growth
during this season continues. Nutrient recycling, nitrogen fixation, physiological utilization or
organic nitrogen and/or phosphorus in high concentration in the river or a combination of all three

0

processes may be providing these essential nutrients during that period."

Amein and Galler (1979) developed a mathematical model to predict concentrations of dissolved
oxygen, biochemical oxygen demand, various species of nitrogen and algal biomass. Phosphorus
was not included in the study since, at this time, phosphorus was not identified as a limiting
nutrient. The model showed that increases in nitrogen concentrations due to low flow cause algal
concentrations to increase in the summer.

In response to nuisance algal blooms and fish kills in North Carolina's waters, the North Carolina
Environmental Management Commission established the Nutrient Sensitive Water (NSW)
supplemental classification on May 10, 1979 as a legal basis for controlling the discharge of
nutrients (nitrogen and phosphorus) into surface waters (Howells, 1990). Nutrient Sensitive
Waters were defined as waters subject to excessive growths of microscopic or macroscopic
vegetation requiring limitations on nutrient inputs. This classification was applied to the Chowan
River and took effect in September 1979. This enabled nutrient limits to be included in the NPDES
permits of wastewater treatment plants discharging in the watershed (1 ppm total phosphorus and 3

ppm nitrogen).

Studies conducted during the early 1980's expanded on the findings of earlier studies.
Phosphorus was first identified as a limiting nutrient in the algal assay studies conducted by Sauer
and Kuenzler (1981). Both nitrogen and phosphorus simultaneously limited total algal growth in
most experiments, but phosphorus was found to be the more critical limiting nutrient for Anabaena
imd Aphanizomenon, the nitrogen fixing blue-green species that dominated algal blooms in the
ower river. :

Paerl (1982) confirmed that both nitrogen and phosphorus were important nutrients that
contributed to the blue-green algal blooms. In particular, high nitrogen inputs during the spring
were identified as creating a potential for spring algal (non blue-green) blooms. Oxygen from
bottom water was -depleted when the organic matter from these blooms decomposed. The
anaerobic conditions then would release phosphorus that stimulated the growth of blue-green algae
during the summer.
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Kuenzler, et al. (1982) addressed phytoplankton uptake and sediment release of nitrogen and
phosphorus. Ratios of nitrogen to phosphorus in the water as nutrients and as seston (living and
nonliving suspended matter), and ratios at which nitrogen and phosphorus are taken from the water

by seston indicated that both nutrients may limit algal growth at different times and places in the

river. However, this study concluded that phosphorus most likely was the more nnportant limiting
nutrient. : ,

~Kuenzler, et‘al. ‘(1982)~found that niu'ogen and phosphorus were abundant in the sediments, but
the rates of exchanges to the overlying water were too low to be the basic cause of the eutrophic
condition of the water column. However, efflux rates were determined only once during the
summer, and phosphorus efflux rates from the sediments could increase greatly during penods
when the bottom water becomes anoxic. ,

Additional information on nutrient recycling was provided by Lauritsen and Mozley (1983). They
showed that the Asian clam (Corbicula fluminea) was able to rapidly recycle nutrients important for
phytoplankton growth. Excretion rates of these nutrients were significantly higher than sediment
flux rates in parts of the river where this species was abundant.

The studies conducted by Sauer and Kuenzler (1981), Paerl (1982) and Kuenzler, et al. (1982)

concluded that controls of nitrogen and phosphorus inputs were necessary to reduce the frequency
and magnitude of algal blooms. Witherspoon and Pearce (1982) provided quantitative estimates of
the needed reductions in nutrients to achieve particular chlorophyll a concentrations or biomass
(wet weight) reductions. For example, to achieve a chlorophyll a concentration of 40 pg/l, nitrate,

ammonium and orthophosphate would need to be reduced by 48%, 23% and 27% respectively.

Specifically, Witherspoon and Pearce (1982) recommended that: 1) reductions in mtrogen and
phosphorus be done simultaneously, and 2) the ratio between nitrogen and phosphorus should
promote competition for each nutrient by a diverse number of algal species. This could ensure that
no one species would gain dominance and would promote conditions favorable to a balanced algal
community.

In 1982 the North Carolina Department of Natural Resources and Commumty Development (NC
"‘DNRCD) developed the Chowan/Albemarle Action Plan (NC DNRCD, 1982a) and the Chowan
River Water Quality Management Plan (NC DNRCD, 1982b). These plans addressed the water
- quality problems in the area with a particular focus on the problems in the Chowan River.

The Chowan River Water Quality Management Plan (NC DNRCD, 1982b) provided management
goals and a strategy to meet those goals. Goals included nutrient reductions of 30 to 40 percent for

phosphorus and 15 to 25 percent reduction in nitrogen. These reductions were hoped to achieve a

TEGUCHOn i1 CIHOTOpiTyll G CONCENiations witll peak 1evels 1ot 10 exceed 40 g/l T0 meet Uiese

goals, a combination of point and nonpoint control measures were required. In order to achieve
nitrogen and phosphorus reductions in the range of the target levels control measures also needed
~ to be implemented in Virginia. Approximately 76% of the drainage basin is in Virginia.

Craig and Kuenzler (1983) examined changes in land use since 1950 nnd trends in fertilizer usage -

for the entire Chowan watershed. Specifically they noted that farm acreage decreased but yields
for all major crops increased due to mechanization and increases in fertilizer usage. The usage of
fertilizer in North Carolina was significantly higher than fertilizer usage in Virginia.

Approximately 67% of the farmland in North Carolina was drained compared to 6% in Virginia by

1983. They also found a 30% decrease in oak-gum-cypress forested wetlands in the North
Carolina portion of the Chowan basin within the penod 1964-1974. _

Mass balance models were developed for agncultural land, upland forest and wetland forest (Craig
and Kuenzler 1983). These models suggested that agriculture, forest and wetlands and point
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sources contributed 62%, 21% and 7% respectively of the annual nitrogen inputs to the Chowan
basin. The respective annual phosphorus inputs were estimated to be 72%, 22% and 6%. Swamp
forests were estimated to remove 83% of the total nitrogen and 51% of the total phosphorus from
streams passing through these wetlands.

A three year study was conducted in the Chowan River Basin to measure water quality changes
resulting from the implementation of best management practices (BMPs) to reduce agricultural
nonpoint sources (Humenik, et al., 1982). An important conclusion of this study was the need for
educational and technical assistance on soil testing for farmers in the Chowan basin. No producers
were found to be adjusting commercial fertilizer application rates to account for the nutrient value
of animal waste that was being applied. ‘

In 1985 the North Carolina Agricultural Cost Share Program (NCACSP) was implemented in the
Chowan River watershed. The purpose of the NCACSP was to assist agricultural landowners in
reducing nutrient, sediment and pesticide runoff through the application of best management
- practices (BMPs). : :

An update to the 1982 management plan (NC DNRCD, 1982b) was written in 1990 (NC DEHNR, -
1990) and is the most recent synopsis and assessment of the nutrient reduction strategies
implemented since the 1982 management plan. The update concluded that North Carolina achieved
its goal of 20 percent reduction for nitrogen and reduced its phosphorus load by 29 percent (goal of
35%). These reductions were largely due to the elimination of municipal wastewater discharges,
the departure of one industrial source (the Tunis fertilizer plant), and the implementation of
agricultural BMPs. Calculations for point source dischargers were based on actual data collected
from wastewater treatment facilities in 1989. Calculations for nonpoint source dischargers were
based on assumptions, such as removal efficiency. S

This update (NC DEHNR, 1990) noted that Virginia was assessing its progress on implementing
its Nutrient Control Plan. Nutrient data from water quality monitoring stations near the
Virginia/North Carolina boundary were used to evaluate nutrient loads from Virginia. The report
(NC DEHNR, 1990) concludes "while the data are limited and somewhat variable, no significant
reductions in nutrients could be ascertained by analyzing years of similar flow." o

Between 1988 and 1992 the North Carolina Division of Water Quality participated in the
Albemarle-Pamlico Estuarine Study (APES). The study involved various federal and state
agencies with one goal of obtaining comprehensive water quality data for the area. The Chowan "
River is part of this estuarine system. Data for 14 stations within the watershed (primarily NC
watershed) are summarized in NC-DEHNR 1992a and 1992b. .

Nutrient data show high median total nitrogen concentrations for stations located on the Blackwater
River near Wyanoke, VA and Ahoskie Creek near Ahoskie, NC. The greatest concentration of
total nitrogen, ammonia nitrogen, total phosphorus and orthophosphate occurred at the monitoring
station near Wyanoke, VA. This station is near to and downstream of the discharge canal from
Union Camp. This facility stores waste in a settling pond and then releases wastewater during the
early part of winter when flow is generally the greatest. High nutrients levels occur as waste is
being released from the settling pond, generally in January. Data also show that the highest
median concentrations of total nitrogen and nitrite-nitrate nitrogen are found in Ahoskie Creek near
Ahoskie. Chapter 4 presents a detailed review of flow, chlorophyll a and phytoplankton data for
selected stations on the Chowan River. Results indicate that there are no chlorophyll a

concentrations exceeding 25 g/l which was one of the target levels specified in the 1982 Chowan
River Water Quality Management Plan.
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Nutrient Comparisons from 1982 to 1989 and 1996
As mentioned in the above literature review, in September, 1990 the Water Quality Section released
a report titled the "Chowan River Water Quality Management Plan - 1990 Update". The
document's purpose was to update the results of the management strategy for the Chowan River
which was originally developed in 1982. Data showing nutrient reductions for point and nonpoint
- sources in North Carolina through 1989 are presented in the 1990 update. In summary, the data
show a substantial reduction in Total Phosphorus and Total Nitrogen loads from 1982 to 1989.
Total loads were calculated yearly for phosphorus and nitrogen for all point sources. Phosphorus
- loads for point sources in 1982 were 55,556 pounds per year and in 1989 were 1,323 pounds per
year showing a 98% reduction. Nitrogen loads for point sources in 1982 were 612,880 pounds
per year and in 1989 were 39,680 pounds per year showing a 94% reduction. .

More current nutrient loads from 11996 discharge monitoring reports in the Chowan River have
shown a slight increase in phosphorus and nitrogen loads from the 1989 data due to increases in
wasteflow for a few of the remaining point sources. However, even with these increases in recent
years, the point source contribution to nutrient load for the entire basin remains less than 1%
(except for subbasin 030103 where United Piece Dye Works is located). Please refer to Table 3.2
for the estimated contribution of nutrient loading from point sources. '

Estimated Nutrient Loads in the Chowan River Basin o
In the interest of characterizing the relative contributions of nutrients to the Chowan River Basin
from different sources within the entire watershed, an updated nutrient budget was developed for
- the total basin.  Phosphorus and nitrogen loading estimates were calculated and summarized for
each of the four Chowan subbasins. Table 3.2 summarizes the loading estimates and relative
contributions within each subbasin according to the land uses/areas and point source discharges.
Point source loads represent the annual loads from permitted dischargers in the basin under current
conditions (calendar year 1996). .Nonpoint source loads represent the net export of nutrients from
- areas of varying land use or land cover. within each subbasin. The nonpoint source loads were
calculated using an export coefficient model utilizing land cover information derived from 1988
Landsat (satellite image) data and nutrient export estimates derived from previous studies in central
and eastern North Carolina. Atmospheric loadings from areas of open water were also calculated
using export coefficients.  The specific methodology utilized is discussed in further detail in
Appendix VII. '

It is important to note that these loading estimates do not take into account any contribution from
the Virginia portion of the basin which comprises approximately 76% of the land area. (DWQ has
endeavored to obtain this information from the Virginia Department of Environmental Quality, but
this information was not made available in time for inclusion in this analysis). It is also important
to note that this method of calculating nutrient loads does not estimate the amount of a nutrient
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headwaters of Ahoskie Creek the entire pound will not be carried down to the estuarine portion of
the river. Rather, some portion of that pound will be broken down and/or utilized by the natural
system as it is being transported. Interpretation of the satellite data also introduces some
uncertainty into the export coefficient approach. For example, most large areas of open land such
as golf courses and school yards are grouped into the agricultural land cover category. By the
same token, cotton fields are often lumped into the Scrub Land category which is grouped in with
forests in terms of the export coefficient that is applied yielding a lower estimate of nutrients
delivered than would be appropriate. ' : : '



TABLE 3.2

NUTRIENT LOADS FOR FOUR SUBBASINS
IN THE CHOWAN RIVER BASIN

PHOSPHORUS NITROGEN AREA
LB/YR % of LB/YR %of | %
_ . Load Load
Subbasin 03 01 01 (320,845 ac)
DEVELOPED LAND 157 <1% - 1,107 <1% <1%
AGRICULTURE 84,365 - 74% 837,895 62% 30%
FOREST/WETLAND 26,248 23% 454,971 34% 68%
POINT SOURCE 72 <1% 265 <1%
ATMOSPHERIC DEPOSITION | 3,265 3% 62,268 5% 2%
Total 114,107 100% | 1,356,506 - 100% 100%
Subbasin 03 01 02 (245,701 ac) : .
DEVELOPED LAND 507 <1% 3,583 <1% <1%
AGRICULTURE 92,712 84% 920,794 75% 43%
FOREST/WETLAND 16,606 15% 287,835 24% 56%
POINT SOURCE 177 <1% 1,048 <1% |
ATMOSPHERIC DEPOSITION 524 <1% 9,998 1% <1%
Total 110,526 99% 1,223,258 100% 100%
Subbasin 03 01 03 (74,783 ac)
DEVELOPED LAND 235 1% 1,657 <1% <1%
AGRICULTURE 29,279 66% 290,797 53% 45%
FOREST/WETLAND 3,126 7% 54,186 10% 35%
POINT SOURCE 2,677 6% 38,752 7%
ATMOSPHERIC DEPOSITION | 8,741 20% 166,674 - 30% 20%
Total 44,058 100% 552,066  100% 100%
Subbasin 03 01 04 (111,998 ac)
DEVELOPED LAND 678 1% 4,791 1% 1%
AGRICULTURE 35,984 64% 357,387 50% 37%
FOREST/WETLAND 5,464 10% 94,715 13% 41%
POINT SOURCE ‘ 0 0% 0 0%
ATMOSPHERIC DEPOSITION | 13,785 25% 262,863 37% 21%
Total 55,911 100% 719,756 100% 100%

Point source estimates based on annual loads, 1996.
Nonpoint source estimates developed from 1988 Landsat data.
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As shown in Figures 3.1 and 3.2, as with past estimates of nutrient loads to the basin, the current
nutrient budget indicates that loading to the North Carolina portion of the basin is dominated by
contributions from agriculture. However the magnitude and proportion of the agricultural
contribution may be overestimated by this method because it does not account for specific land
management practices on a localized basis. As a result, reductions obtained from the use of

- agricultural BMPs, such as no-till farming or flow control structures, are not reflected in the load
estimates: Even with such reductions taken into account, agriculture would remain the dominant
source of nitrogen and phosphorus in the Chowan River basin due to the prevalence of agricultural
land area in the watershed. '

Due to the elimination of several municipal wastewater discharges in favor of spray irrigation
systems the portion of the nutrient load from point sources has declined steadily over the past 10-
15 years to the current estimate of about 1% of the total load for nitrogen or phosphorus. Of the
2,900 1bs/yr TP (total phosphorus) and 40,000 Ibs/yr TN (total nitrogen) contributed by point

" sources, the discharge from United Piece Dye Works (UPDW) contributes 2,300 and 37,000

lbs/yr of the TP and TN, respectively, or roughly 80-90% of the point source load. UPDW is
currently allowed a variance from the total nitrogen limit that would be imposed by the Chowan

NSW strategy on the basis that most of the nitrogen in the discharge is not in a form that is.-

biologically available to the natural system. Further discussion of the UPDW discharge is
presented in Chapter 6..

Figures 3.3 and 3.4 illustrate -the estimated nutrient loads per unit area for each of the four
subbasins. The largest phosphorus and nitrogen loads proportional to land area come from
subbasin 030103, largely due to the fact that it has the highest percentage of agricultural land

(45%) and the smallest overall land area. The area proportional contribution of subbasin 030103 is

also increased by a substantial area of open water, 20% of tlie land area, which results in a
significant contribution of nutrients from atmospheric deposition. Atmospheric deposition is also a
factor in the relatively high loading per unit area in subbasin 030104. Subbasin 030101 has by far
the largest overall land area and as a result is estimated to produce the largest total nutrient loads,

but due to a high proportion of forest/wetland area (23%), subbasin 030101 produces the lowest .

~ loading per unit area.
" 3.2.2 Toxic Substances

A toxicant is defined in the North Carolina Administrative Code (Regulation 15A NCAC 2B.

0202(36)) as "any substance or combination of substances ... which after discharge and upon

exposure, ingestion, inhalation, or assimilation into any organism, either directly from the
environment or indirectly by ingestion through food chains, has the potential to cause death,
disease, behavioral abnormalities, cancer, genetic mutations, physiological malfunctions (including

- or their offspring or other adverse health effects”.

Toxic substances frequently encountered in water quality management include chlorine, ammonia,
organics (hydrocarbons and pesticides) heavy metals and pH. These materials are toxic to different
organisms in varying amounts, and the effects may be evident immediately or may only be
manifested after long-term exposure or accumulation in living tissue. o :

North Carolina has adopted standards and action levels for several toxic substances. These are
contained in 15A NCAC 2B .0200. Usually, limits are not assigned for parameters which have
action levels unless 1) monitoring indicates that the parameter may be causing toxicity or, 2)
federal guidelines exist for a given discharger for an action level substance. This process of
determining action levels exists because these toxic substances are generally not bioaccumulative
and have variable toxicity to aquatic life because of chemical form, solubility, stream characteristics
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Estimated Annual Phosphorus Load to the Chowan
River Basin
Atmospheric Deposition 8%  Urban <1%

Urban Includes
stormwater runoff,
construction, on-site
wastewater disposal.

Point Sources 1%

Forest Land 16%

Agriculture 75%

o

Forest land includes
hatural and managed
forests and wetlands.

Agriculture includes
cropland and animal
operations.

Total P load: 0.3 million Ib per year

. -y

Figure 3.1.  Estimated annual phosphorus load to the Chowan River basin.

Estimated Annual Nitrogen Load to the Chowan
River Basin

Urban <1% Urban Includes
stormwater runoff,

construction, on-site
wastewater disposal.

Atmospheric Deposition 13%

<1

Point Sources 1% 1

EER Y

Forest Land 23% Agriculture 62%

Forest land includes Agriculture Includes
natural and managed : : cropland and animal
forests and wetlands. operations.

Total N load: 3.9 million lb per year

Figure 3.2.  Estimated annual nitrogen load to the Chowan River basin.
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Total Nonpoint Source Phosphorus Loads per Acre for

Chowan River Subbasins

oe Jad JA/q|

Subbasin 030102 Subbasin 030103 Subbasin 030104

Subbasiﬁ‘ 030101

Total nonpoint source phosphorus loads per acre for Chowan River subbasins.

Figure 3.3.

Total Nonpoint Source Nitrogen Loads per Acre for Chowan
River Subbasins

Jad 14/q]

Subbasin 030102 Subbasin 030103 Subbasin 030104

Subbasin 030101

Total nonpoint source nitrogen loads per acre for Chowan River subbasins.

Figure 3.4.
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and/or associated waste characteristics. Water quality based limits may also be assigned to a given
NPDES permit if data indicate that a substance is present for which there is a federal criterion but
no water quality standard. : ‘ .

Whole effluent toxicity (WET) testing is required on a_quarterly basis for major NPDES
dischargers (= 1 MGD) and any discharger containing complex (industrial) wastewater. This test
shows whether the effluent from a treatment plant is toxic, but it does not identify the specific
cause of toxicity. If the effluent is found to be toxic, further testing is done to determine the
specific cause. This follow-up testing is called a toxicity reduction evaluation (TRE). WET testing
is discussed in Sections 4.2.4 and 5.2.5 of Chapters 4 and 5 respectively. Other testing, or
monitoring, done to detect aquatic toxicity problems include fish tissue analyses, chemical water
quality sampling and assessment of fish community and bottom-dwelling organisms such as
aquatic insect larvae. These monitoring programs are discussed in Chapter 4.

Each of the substances below can be toxic in sufficient quantity or concentration.

Dioxin
Dioxin contamination is found throughout the world. Dioxins and similar contaminants such as
furans and polychlorinated benzenes (PCB) are present as trace impurities in some commercial
products. Dioxin is generated through processes such as:

. Production of chlorinated phenols and their derivatives (i.e.
herbicides),
o High temperature combustion processes (i.e. incinerators), and

. Chemical bleaching of pulp (in the production of paper).
Dioxins are not intentionally generated, but are unwanted by-products in the production of other
items. These contaminants occur everywhere in the environment from- sediment and living
organisms to consumer products such as bleached paper products. Due to recent research and
tighter standards, production of dioxins has been greatly reduced.

Dioxin is chemically stable and bioaccumulates in animal tissues. This means that organisms
higher up in the food chain tend to have greater concentrations of the chemical. The biological
effects on humans that have been associated with dioxin include, but are not limited to:
. death (high doses), :
chloracne (similar to skin rash) from direct contact to skin,
carcinogenicity (cancer),
wasting syndrome,
thymus atrophy, and
reproductive impairment including fetal toxicity and testicular
atrophy.

Dioxin is very hydrophobic (does not mix with water) and, as a result, it binds tightly with
sediment, food particles and organic matter in the water column, leaving extremely low
concentrations dissolved in water. When these particles are taken into-an aquatic organism such as
fish, the dioxin tends to accumulate in the organism's lipids (fats). Due to dioxin's. low rate of
breakdown, organisms exposed to continuous sources of dioxin tend to bioaccumulate dioxin.
That fact is why larger fish such as bowfin and bass tend to have higher levels of dioxin in their
bodies than fish which eat lower in the food chain (algae or plants) and higher in the water column.

Dioxin i River Basi
The Chowan River from the Virginia Border to the Albemarle Sound (at Highway 17 bridge)

remains under a fish consumption advisory for all fish except herring, shellfish and shad
(including roe). The advisory has been in place since August 1990 and currently recommends that
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the general population consume no more than two meals of any fish except those noted above in
one month and that children and pregnant or nursing women consume no fish except those noted
above. The Albemarle Sound is under a separate (although identical) consumption advisory.
DWQ basin boundaries are drawn such that a portion of the upper Albemarle Sound is considered a
part of the Chowan River Basin. Figure 3.6 shows the location of the Chowan River and
Albemarle Sound fish consumption advisory areas as they occur in the Chowan River basin. ~

In the mid 1980’s, paper mills which employ chlorine bleaching were recognized by the US EPA
as contributors to dioxin detected in fish caught downstream of paper mills. The Union Camp Fine
Paper mill in Franklin, Virginia is believed to contribute to the dioxin contamination of fish in the
Chowan River. However, the Albemarle sound and the lower portion ‘of the Chowan River
experience tidal ‘action and it is possible that the fish in this area have been impacted by other
discharges of dioxin into waters that flow into the upper end of the sound. The Union Camp
facility discharges effluent into the Blackwater River (which joins with the Nottoway River to form
the Chowan River) daily during the months of November or December through March. Total
annual discharge varies from 10 to 12 billion gallons with the daily discharges being adjusted to
prevent adverse impacts to the river system. Union Camp has been performing voluntary fish
~tissue dioxin monitoring in Virginia and North Carolina waters since 1989, shortly afier the
discover of dioxin in fish downstream of paper mills that employ chlorine bleaching. The
voluntary monitoring became a Virginia VPDES Permit requirement for Virginia waters in 1994,
Union Camp continues to perform voluntary fish tissue monitoring in North Carolina. In 1990,
the company voluntarily instituted process operating measures aimed at controlling the generation
of dioxin. They further reduced the dioxin generation in 1992 by completing construction of the

first commercial application of their patented C-Free™ bleaching technology to replace two older.

conventional chlorine bleach lines. These efforts resulted in a reduction of dioxin content in the
effluent to a non-detectable level by 1992, S '

Union Camp’s monitoring data demonstrates the significant reductions in fish tissue dioxin levels
achieved as a result of their efforts (see Figure 3.5). Dioxin levels (as TEQ) in gamefish species
(largemouth bass and bluegill sunfish) collected from Virginia and North Carolina waters have
largely been below the 3 ppt (as TEQ) NC action level since 1989. TEQ is a toxicity equivalency

factor and is a measure of how toxic a particular form of dioxin is relative to 2,3,7,8 TCDD -

(tetrachlorodibenzo-p-dioxin). Channel catfish dioxin levels have decreased to below the 3 ppt NC
action level at all stations except at Chowan Marker 9, the Highway 17 bridge and at Marker 2. It
should be noted that the Albemarle Sound and the lower portion of the Chowan River experience

tidal action as evidenced by elevated salinity levels (see Figure 4-20). Therefore, it is possible that

the fish in that area have been impacted other discharges of dioxin into waters which flow into the
upper end of the sound.

iX

Changes in pH to surface waters is primarily through point source discharges, although pH levels
can be naturally low in areas of the coastal plain, including the Chowan River basin. As the pH of
a water decreases, metals are more bioavailable within the water column and are therefore more
toxic to the aquatic organisms. - As the pH increases, metals are' precipitated out of the water
- column and less toxic to aquatic organisms. If a surface water has had chronic introductions of
metals and the pH gradually or dramatically decreases, the metals in the substrate will become more
soluble and be readily available in the water column. While lower pH values may not be toxic to
the aquatic organisms, the lower values can have chronic effects on the community structure of
macroinvertebrates, fish, and phytoplankton. Macroinvertebrates will show a shift from tolerant
species to intolerant species and have less community diversity.

The NC standard for pH in surface waters is 6.0 to 9.0 for most waters. The supplemental

'swamp' (Sw) classification is applied to waters that have naturally acidic waters and allows for
lower pH levels.
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Chapter 3 - Causes and Sources of Water Pollution

H i
No waters in the Chowan are supplementally classified as swamp waters, but there are clearly
areas that exhibit characteristics of swamps, including low pH levels. Many of the small tributary
creeks, including Potecasi Creek and the Chowan River near Colerain, have exhibited pH levels

below the standard of 6 SU (standard units).

1

Municipal and industrial dischargers and urban runoff are the main sources of metals contamination
in surface water. North Carolina has stream standards for many heavy metals, but the most
common ones in municipal permits are cadmium, chremium, copper, nickel, lead, mercury, silver
and zinc. Standards are listed in Appendix I. Each of these, with the exception of silver, is also
monitored through the ambient network along with aluminum and arsenic. Point source discharges
of metals are controlled through the NPDES permit process. Mass balance models are employed to
determine allowable concentrations for a permit limit. Municipalities with significant industrial
users discharging wastes to their treatment facilities limit the heavy metals from these industries
through a pretreatment program. Source reduction and wastewater recycling at WWTPs also
reduces the amount of metals being discharged to a stream. Nonpoint sources of pollution are
controlled through best management practices.

In North Carolina, as well as many other areas of the country, mercury contamination in fish is
causing the need to post widespread fish consumption advisories. The source of the mercury,
which is found all along the east coast from Maine to Florida, is unclear. There is suspicion that it
is entering surface ‘waters through atmospheric sources, and there are studies underway to
determine whether or not this is the case.

Metals in the Chowan Basin

Tnstances of elevated levels of mercury found in fish in the Chowan River basin have been
sporadic. However, on June 12, 1997, a statewide consumption advisory on bowfin was issued
due to unsafe mercury levels. The advisory recommends that the general population consume no
more than 2 meals of the fish per month, and child-bearing women and children consume no fish.

Along the Chowan River, an abandoned fertilizer plant is now a hazardous waste site because of

chromium contamination. Groundwater in the area is contaminated with low concentrations of

chromium. However, even though concentrations are low, there is enough contaminated water to

exceed the threshold for RCRA designation which is based on pounds of contaminant. DWQs

primary concern with this site is the high nitrogen levels in the groundwater and its proximity to the-
nutrient-enriched Chowan River.

Chlorine

Chlorine is a commonly used disinfectant at NPDES discharge facilities which have a domestic
(i.e., human) waste component. These discharges are a major source of chlorine in the State's
surface waters. Chlorine dissipates fairly rapidly once it enters the water, but its toxic effects can
have a significant impact on sensitive aquatic life such as trout and mussels. At this time, no
standard exists for chlorine in waters supplementally classified as trout waters and an action level
has been established for all other waters. A standard for all waters may be adopted in the future.
In the meantime, all new and expanding dischargers are required to dechlorinate their effluent if
chlorine is used for disinfection. If a chlorine standard is developed for North Carolina, chlorine
limits may be assigned to all dischargers in the State that use chlorine for disinfection.

Ammonia (NH3)
Point source dischargers are one of the major sources of ammonia. In addition, decaying
organisms which may come from nonpoint source runoff and bacterial decomposition of animal
waste also contribute to the level of ammonia in a waterbody. At this time, there is no numeric
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‘'standard for ammonia in North Carolina. However, DWQ has developed an interim set of
instream criteria of 1.0 mg/l in the summer (April - October) and 1.8 mg/l in the winter (November
- March) These mtenm cntena are under review, and the State may adopt a standard in the near
future. , ‘

3.2.3 Oxygen-Consuming Wastes

Oxygen-consuming wastes include decomposing organic matter or chemicals which reduce
dissolved oxygen in the water column through chemical reactions or biological activity. Raw
domestic wastewater contains high concentrations of oxygen-consuming wastes that need to be
removed from the wastewater before it can be discharged into a waterway. Maintaining a sufﬁment
level of dissolved oxygen m the water is critical to most forms of aquatic life. -

The concentration of dissolved oxygen (DO) in a water body is one-indicator of the general health
of an aquatic ecosystem. Dissolved oxygen concentrations are affected by a number of factors.
‘Higher dissolved oxygen is produced by turbulent actions, such as waves, rapids and water falls,
which mix air and water. W also generally allows for retention of higher
dissolved oxygen concentrations. Therefore, the cool swift-flowing streams of the mountains are -
generally high in dissolved oxygen. Low dissolved oxygen levels tend to occur more often in
warmer, slow-moving waters. In general, the lowest dissolved oxygen concentrations occur
during the warmest summer months and particularly during low flow periods. Water depth is also
a factor. In deep slow-moving waters, such as reservoirs or estuaries, dissolved oxygen
concentrations may be very high near the surface due to wind action and plant (algae)
photosynthesis but may be entirely depleted (anoxic) at the bottom.

Sources of dissolved oxygen depletion include wastewater treatment plant effluent, the
decomposition of organic matter (such as leaves, dead plants and animals) and organic waste
matter that is ' washed or discharged into the water. Sewage from human and household wastes is
high in organic waste matter. Bacterial decomposition can rapidly deplete dissolved oxygen levels
unless these wastes are adequately treated at a wastewater treatment plant. In addition, some
chemicals may react with and bind up dissolved oxygen. Industrial discharges with oxygen
consuming wasteflow may be resilient instream and continue to use oxygen for a long distance
downstream.

» en-Consumin aste in the Chowan River Basin

In the Chowan River basin, Potecasi Creek is considered impaired and one of the problem’
parameters identified is dissolved oxygen. From 1990-1995, 42% of the 67 samples taken from
Potecasi Creek violated the minimum DO requirement of 4 mg/l. Agriculture and channehzatlon.
are the activities suspected to be contributing to the impairment.

1In addition, 2 sites on the Blackwater River and 1 site on the Chowan River showed violations of
~ “the dissolved oxygen criteria greater than 10% of the time. Some violations may be due to natural
swamp conditions. ‘

Flow and BOD Changes from 1987 to 1996

Wasteflow and BOD data from the discharge monitoring reports (DMR) for 1987 and 1996 were
evaluated for point source trends in the basin. The estimated wasteflow increased from 268 million
gallons per year in 1987 to 416 million gallons per year in 1996 (36% increase). Estimated BOD
loads also increased from 34,548 pounds per year in 1987 to 70,141 pounds per year in 1996
(51% increase).  Average daily loads for BOD were pulled from the DMRs, multiplied by 365
and added together to get the annual point source loadings for BOD. The increases in flow and
BOD loading to the system are primaily due to increased wastefow from the Colrain WWTP and
_ Umteci nglgce Dye Works facilities. No new surface water discharges have come into the basin

since
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3.2.4 Sedimentation

Sedimentation is the most widespread cause of nonpoint source pollution in the state and results
from land-disturbing activities including agriculture, building and highway construction,
uncontrolled urban runoff which erodes streambanks, mining and timber harvesting. Unpaved
roads and driveways on steep slopes are also significant sources of sediment. Sedimentation is
often divided into two categories: suspended load and bed load . Suspended load is composed of
small particles that remain in suspension in the water. Bed load is composed of larger particles that
slide or roll along the stream bottom. Suspension of load types depends on water velocity and
stream characteristics. Biologists are primarily concemned with the concentration of the suspended
sediments and the degree of sedimentation on the streambed (Waters 1995).

The concentration of suspended sediments affects the availability of light for photosynthesis, as
well as the ability of aquatic animals to see their prey. Several researchers have reported reduced
feeding and growth rates by fish in waters with high suspended solids. In some cases it was noted
that young fish left those stream segments with turbid conditions. Suspended sediments can clog
the gills of fish and reduce their respiratory abilities. These forms of stress may reduce the
tolerance level of fish to disease, toxicants and chronic turbid conditions. Suspended solids are
reported as Total Suspended Solids or as Turbidity. They are measured in parts per million or
milligrams per liter (Waters 1995).

The degree of sedimentation affects both the habitat of aquatic macroinvertebrates and the quality
and amount of fish spawning and rearing habitat. Degree of sedimentation can be estimated by
observing the amount of streambed covered, the depth of sedimentation, and the percent saturation
of interstitial space or embeddedness. Eggs and fry in interstitial spaces may be suffocated by the
sediments thereby reducing reproductive success (Waters 1995).

The impact of sedimentation on fish populations depends on both concentration and degree of
sedimentation, but impact severity can also be affected by the duration (or dose) of sedimentation.
Suspended sediments may occur at high concentrations for short periods of time, or at low
concentrations for extended periods of time. The greatest impacts to fish populations will be seen
at high concentrations for extended time periods. The use of a dose-response matrix in
combination with field investigations- can help predict the impact of suspended sediments on

* various life stages of fish populations (Newcombe 1996).

Sedimentation impacts streams in several other Ways. Eroded sediments may gradﬁally fill lakes"
and navigable waters and may increase drinking water treatment COSts. Sediment also serves as a
carrier for other pollutants including nutrients (especially phosphorus), toxic metals, pesticides,
and road salts. ~

Statistics compiled by the US Department of Agriculture, Natural Resource Conservation Service
(formerly known as the Soil Conservation Service) indicate a statewide decline in erosion from
1982 to 1992 (USDA, NRCS, 1992) as shown in Table 3.3.

Table 3.3. Overall Erosion Trends in North Carolina

' ' 1982 1987 1992
Area (1,000 acres) 33,708.2 33,708.2 33,708.2
Gross Erosion (1,000 tons/yr) 46,039.5 43,264.6 36,512.9
Erosion Rate (Tons/Yr/Ac) 1.1 1.4 1.3
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The NRCS statistics also indicate a statewide reduction per acre on cropland erosion using the

Umversal Soil Loss Equation (T: able 3.4).

‘Table 3.4. USLE Erosion on Cultivated Cropland in North Carolina -

1902

: ' , S 1982 1087
. | Cropland Area (1,000 acres) 6,318.7 _ 5956.8] . 5538.0] ..
1 Gross Erosion (1,000 tons/yr) 40 921.4 37475.3 30,908.3
Erosion Rate (Tons/Yr/Ac) 6.5 6.3 5 6

As can be seen in Table 3.5, compared to other areas of the state, erosion in the eastern North
Carolina (tidewater area, Atlantic coast flatwoods, southern coastal plain) is much lower than in
mountain areas where slopes are greater.

‘ Table 3.5. North Carolina Erosmn on Major Land Resource Areas (MLRA) (in tons/acre/year)

n 3 1982 1987 1992
. Blue Ridge Mountains 12,7 20.8 18.3
Southern Piedmont 12.3 12.0 10.5
Carolina and Georgia Sand Hills 6.0 5.6 5.1
Southern Coastal Plain 3.9 3.9 4.0
Atlantic Coast Flatwoods 3.2 3.1 3.2
" Tidewater Area 1.4 1.5 1.6

Streambank erosion is a natural process, but one that is accelerated by human activities.
Streambank erosion results from two processes: high flows and bank failures. Growth is
associated with an increase in impervious surfaces, resulting in higher volumes and rates of flow
into receiving streams. Bank failures can occur due to these high flows, or from heavy use of
streambanks for cattle or vehicle crossings. Loss of buffer strips along streambanks can greatly
contribute to bank erosion. The use of structural techniques such as: bank sloping, use of tree
roots' for stabilization, buffer strips, and fencing cattle. out of streams can greatly reduce
streambank erosion. Average annual soil loss has been shown to be decreased by 40% after cattle
were fenced away from streams. This decrease resulted in nearly a 60% reduction in average
sediment concentration during stormflow events (Owens, et al 1996). Stormwater management
measures for urban development areas can also lessen the potential for streambank erosion. '

Most sediment-related impacts are associated with nonpoint source pollution. Recommendations |
aimed at addressing sedimentation are listed in Chapter 6 and programs are briefly described under

TIONPOiiii SOUICE poLuLon controls i Chapter 3. 1 Ces are considered 0 oe i
compliance with the turbidity standard if approved best management practices (BMPs) have been
‘implemented. ‘ ' -

imentati nd Erosion in the Chowan River Basin
Although sedimentation has not been identified as a source of impairment for water bodies in the
Chowan River basin, that does not mean that there are no localized impacts from sediment runoff.
Sedimentation is more dlfﬁcult to identify in coastal plain areas because of the waters’ naturally
sandy substrate. :

3.2.5 Fecal Coliform‘ Bacteria

Fecal coliform bacteria are typically associated with the intestinal tract of warm-blooded animals.
These bacteria are widely used as an indicator of the potential presence of pathogenic, or disease-
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causing, bacteria and viruses. Common potential sources of fecal coliform bacteria include leaking
or failing septic systems, leaking sewer lines or pump station overflows, runoff from livestock
operations and wildlife, and improperly disinfected wastewater effluent.

Fecal coliform bacteria are widely used as indicators of the potential presence of waterborne
pathogenic organisms (which cause such diseases as typhoid fever, dysentery, and cholera). Fecal
coliform bacteria in treatment plant effluent are controlled through disinfection methods including
chlorination (sometimes followed by dechlorination), ozonation or ultraviolet light radiation.

liform Bacteria in howan River Basin
Fecal coliform bacteria have not been identified as a problem parameter for any impaired waters in
the Chowan basin. However, DWQ will continue to monitor bacterial concentrations at ambient
locations in the basin to measure any changes that may occur.

3.3 POINT SOURCES OF POLLUTION (Including Non-discharging Land-
Application Facilities) : : .

3.3.1 Defining Point Sources

Point sources refers to discharges that enter surface waters through a pipe, ditch or other well-
defined point of discharge. The term applies to wastewater and stormwater discharges from a
variety of sources. Wastewater point source discharges include municipal (city and county) and
industrial wastewater treatment plants and small domestic wastewater treatment systems that may
serve schools, commercial offices, residential subdivisions and individual homes. Stormwater
point source discharges include stormwater collection systems for medium and large municipalities
which serve populations greater than 100,000 and stormwater discharges associated with industrial
activity as defined in the Code of Federal Regulations [40 CFR 122.26(a)(14)]. The primary
pollutants associated with point source discharges are oxygen-demanding wastes, nutrients,
sediment, color and toxic substances including chlorine, ammonia and metals.

Point source dischargers in North Carolina must apply for and obtain a National Pollutant

~ Discharge Elimination System (NPDES) permit from the state. Discharge permits are issued under
the NPDES program which is delegated to North Carolina by the US Environmental Protection

Agency (EPA). See Chapter 5 for a description of the NPDES program and permitting strategies.

Although not technically a “point” source of pollution, some treatment facilities apply their waste to
the land as opposed to discharging it to surface waters. These facilities are also required to obtain a
non-discharge permit from the state for these operations. They are described in more detail in
subsection 3.3.4.

3.3.2 Point Source Discharges in the Chowan River Basin

There are 58 permitted NPDES wastewater dischargers in the Chowan River basin. Only one
facility (United Piece Dye Works) is considered a “major” facility. These are facilities that are
either large (> 1 MGD (million gallons per day)) or industrial discharges that have toxic material in
its discharge (this latter category is determined to be major on a discretionary basis). There are 14
dischargers covered under individual permits, 30 covered under general stormwater permits and 14
covered under other general permits. Figure 3.7 shows the location of permitted facilities in the
basin (not including stormwater permits which are discussed below). Permit renewals are
conducted at five year intervals. Permits for the Chowan River basin are scheduled to be renewed
in January of 1998.
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Total permitted flow for all facilities is 1.68 million gallons per day (MGD).- The average actual
flow from all facilities is 1.11 MGD. Table 3.7 provides the total and average discharge for each

category of permitted facility. Definitions and examples of the various categories can be found in
Table 3.6.

3.3.3 Stormwater Point Source Discharges in the Chowan River Basin

Excluding construction general permits, there are 28 general permits and 2 individual stormwater
permits issued within the river basin. Activities covered under the general stormwater permits
include: construction; mining/borrow pits; metal waste recycling and manufacture of metal products
- and equipment; manufacture of timber products; apparel, printing, paper,-leather, and rubber
products manufacturing; vehicle maintenance, transportation, and postal service activities, public
warechousing and petroleum bulk stations and terminals; used automobile parts and scrap yards;
ready mixed concrete production; manufacture of asphalt paving mixtures and blocks; production
of textile mill products; ship and boat building/repairing and marinas. Activities covered under
individual permits include resin manufacturers. There are currently no municipalities in the
Chowan River basin that are subject to NPDES stormwater permitting. :

The primary source of concern from industrial facilities is the contamination of stormwater from
contact with exposed materials. In addition, poor site management can lead to significant
contributions of sediment and other pollutants which have a detrimental effect on the water quality
in receiving streams. There have been no reported water quality concerns associated with
permitted stormwater dischargers in this basin. : -
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Table 3.6. Definitions of Categories of NPDES Permits

CATEGORY DEFINITION

EXAMPLES

Major vs. Minor | For publicly owned treatment works, any
discharges facility discharging over 1 MGD is defined as
(NCOO Facilities) | aMajor discharge.

For industrial facilities, the EPA provides
evaluation criteria including daily discharge,
toxic pollutant potential, public health
impact and water quality factors.

Any facilities which do not meet the criteria
for Major status are defined as Minor
discharges.

United Piece Dye Works is the only
major permitted facility in the Chowan
River basin.

100% Domestic A system which treats wastewater containing
' household-type wastes (bathrooms, sinks,
washers, etc.).

Housing subdivision WWTPs, schools,
Mobile Home Parks,

Municipal A system which serves a municipality of any
size.

NC0020630 - Colerain WWTP

Process Industrial | Water used in an industrial process which
must be treated prior to discharge. '

Perry-Wynns Fish Company

Nonprocess Wastewater which requires no treatment prior
Industrial to dischargingl. ‘

NCG500046 - R.J. Reynolds Tobacco
Co. (Non-contact cooling water and
cooling tower blowdown)

Stormwater Discharges of runoff from rainfall or snow
Facilities? melt.

NPDES permits are required for "stormwater
discharges associated with industrial activity"
and from municipal stormwater systems for
towns over 100,000 in population.

1. Non-contact cooling water may contain biocides; however, the biocides

"Stormwater discharges associated with
industrial activity" include most types of
manufacturing plants. Light manufac-
turing is subject only if they process or
store materials outdoors.

Landfills, mines, junkyards, steam
electric plants, transportation terminals
and any construction activity which
disturbs 5 acres or more during
construction. '

must be approved by our Aquatic Survéy
and Toxicology Unit. The approval process verifies that the chemicals involved have no detrimental effect on the-
stream when discharged with the non-contact cooling water.

2. Stormwater facilities are covered by General Permits NCG010000 through NCG190000. Facilities which do not
fit the categories of these permits are covered under individual stormwater permits NCS000000.
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Table 3.7.

Subbasin for the Chowan River Basin

Summary of Major/Mmor NPDES Dischargers and Permitted and Actual Flows by

SUBBASIN
FACILITY CATEGORIES 01 02 03 04 TOTALS
NCO0 Individual Facilities 5 3 3 3 1
Stormwater Facilities 15 5 2 8 30
NCG General Permit Facilities 6 6 1 1 14
Total Facilities 26 14 6 12 Sg
Total Permitted Flow (MGD) 0.02 0.04 1.60 0.02 1.6!
# of Facilities Reporting 4 2 3 1 10f
Total Avg. Flow (MGD) 0.01 0.01 1.07 0.02 1.11
*Major Discharges 0 0 1 0 1
Total Permitted Flow (MGD) 0 0 1.5 0 1.5
# of Facilities Reporting 0 0 1 0 1
Total Avg. Flow (MGD) 0.00 0.00 0.97 0.00 0.9
¥Minor Discharges 5 3 2 3 1
Total Permitted Flow (MGD) 0.02 0.04 0.10 0.02 0.18
# of Facilities Reporting 4 2 2 1 9
Total Avg. Flow (MGD) 0.01 0.01 0.10 0.02 0.1
100% Domestic Wastewater 4 ' 2 0 0 6
Total Permitted Flow (MGD) 0.02 0.04 0.00 0.00 0.06
# of Facilities Reporting 4 2 0 0 6
Total Avg. Flow (MGD) 0.01 0.01 0.00 0.00 0.02
Municipal Facilities 0 0 1 0 1
Total Permitted Flow (MGD) 0 0 0.08 0 0.0
# of Facilities Reporting 0 0 1 , 0 1
Total Avg. Flow (MGD) 0.00 0.00 0.09 0.00 0.03
Major Process Industrial ?? 1 0 1
Total Permitted Flow (MGD) 0 0 1.5 0 1.5
# of Facilities Reporting 0 0 1 0 1
Total Avg. Flow (MGD) 0.00 0.00 0.97 0.00 0.9
Minor Process Industrial 0 0 0 1 1
Total Permitted Flow (MGD) 0.00]
# of Facilities Reporting
Total Avg. Flow (MGD)
Nonprocess Industrial
Total Permitted Flow (MGD)
# of Facilities Reporting
Total Avg Flow (MGD)

* NCO00 Individual permlt famlltles
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3.3.4 Non-discharging (Land-application) Wastewater Treatment Facilities ~ - *

The Division of Water Quality also issues permits for the construction and operation of wastewater ’
treatment systems that utilize non-discharging disposal systems. The following are examples of l
systems that are regulated and permitted: : .

e wastewater collection systems ‘ ' e T ‘ 1
e groundwater remediation facilities ' - o ' I
spray irrigation disposal systems _
reuse of reclaimed water disposal systems, . . S . }
land application and surface disposal of residuals, - ' ' '
e animal waste management systems. | ' R : :

DWQs review and permitting of these systems insures construction and operation of these facilities

will be completed in accordance with the non-discharge regulations (15A NCAC 2H .0200) and

the North Carolina General Statutes. Included in this review are details into the assurance that the 2
facility will not discharge when operated. Senate Bill 1217 which was passed by the 1996 NC
General Assembly, requires DWQ to permit animal waste facilities over a certain size. All
regulated facilities are currently deemed permitted but will be required to receive coverage under
animal waste general pérmits over the next five years.

In the Chowan basin, there are 17 permitted non-discharge facilities (not including regulated
animal operations). These facilities are comprised primarily of industrial spray irrigation and
municipal waste spray irrigation systems. ‘

3.4 NONPOINT SOURCES OF POLLUTION i
Nonpoint source (NPS) pollution refers to runoff that enters surface waters through stormwater,
snowmelt or atmospheric deposition (e.g., acid rain). There are many types of land use activities
that can serve as sources of nonpoint source pollution including land development, construction,
mining operations, timber harvesting, crop production, animal feeding lots, failing septic systems,
landfills, roads and parking lots. As noted earlier, stormwater from large urban areas (>100,000
people) and from certain industrial sites is technically considered a point source since NPDES .
permits are required for piped discharges of stormwater from these areas. However, a discussion
of urban runoff will be included in this section. ‘

Sediment and nutrients are major_pollution-causing suhstances associated. with_nonpeint-source ;

pollution. Others include fecal coliform bacteria, heavy metals, oil and grease, and any other
substance that may be washed off the ground or removed from the atmosphere and carried into
surface waters. Unlike point source pollution, nonpoint pollution sources are diffuse in nature and
occur at random time intervals depending on rainfall events. Below is a brief description of major
areas of nonpoint sources of pollution in the Chowan River Basin.

3.4.1 Agricultuvre -

There are a number of activities associated with agriculture that can serve as sources of water
pollution. Land clearing and plowing make soils susceptible to erosion, which can then cause
stream sedimentation. Pesticides and fertilizers (including chemical fertilizers and animal wastes)
can be washed from fields, nursery farms or improperly designed storage or disposal sites.
Construction of drainage ditches on poorly drained soils enhances the movement of soluble
nutrients into groundwater.
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Concentrated animal operations can be a significant source of nutrients, biochemical oxygen
demand and fecal coliform bacteria if wastes are not properly managed (see Section 5.3.1 of
Chapter 5 for discussion of animal waste rules). Impacts can result from over-application of wastes
to fields, from leaking lagoons and from unpermitted flows of lagoon liquids to surface waters
from improper waste lagoon management. Also there are potential concerns associated with
nitrate-nitrogen movement through the soil from poorly constructed lagoons and from wastes
applied to the soil surface. ‘

Sediment production and transport is greatest from row crops and cultivated fields (Waters 1995;
Lenat et al. 1979). Contour plowing, terracing, grassed waterways, conservation tillage, and no-
till practices are several common methods used by most farmers to minimize soil loss. Maintaining
a vegetated buffer between fields and streams is another excellent way to minimize soil loss to
streams. Implementing Nondischarge Rule for Animal Waste Management System decreases the
introduction of nutrients and fecal coliform bacteria from animal waste. ,

In the Chowan River basin, agriculture is thought to be the primary source of impairment. The
Wiccacon River, Ahoskie Creek, Potecasi Creeck and Cutawhiskie Swamp are all partially
supporting their uses due to agriculture and channelization. Chapter 5 discusses agricultural
nonpoint source control programs. ' A list of BMPs for addressing agricultural runoff is presented

in Appendix V.
3.4.2 Urban/Residential

1t is commonly known that urban streams are often degraded or impaired streams. Some potential
impacts of stormwater runoff include:

e Polluted water: Numerous pollutants may be present in urban stormwater, including
sediment, nutrients, bacteria, oxygen demanding substances, oil and grease, trace metals, road
salt, and toxic/synthetic chemicals. These pollutants can impair aquatic life, reduce recreational -
value and threaten public health if drinking water sources and fish tissue become contaminated.

 Flooding: Flooding damages public and private property, including infrastructure. It can also

threaten public safety.
 Eroded streambanks: Sediment clogs waterways and fills lakes and reservoirs. It can also

smother the plants and animals in waterbodies and destroy the habitat necessary. for
reproduction of fish and aquatic animals. The erosion of streambanks causes loss of valuable -
property as stream width grows. . :

« Economic impacts: The economy can be impacted from a loss of recreation-related business
and an increase in drinking water treatment COSts.

Runoff from urbanized areas, as a rule, is more localized but can often be more severe than
agricultural runoff. Any type of land-disturbing activity such as land clearing or excavation can
result in soil loss and cause sedimentation into the waters in the watershed. The rate and volume of
runoff in urban areas is much greater due both to the high concentration of impervious surface
areas and to storm drainage systems that rapidly transport stormwater to nearby surface waters.

" This increase in volume and rate of runoff can result in streambank erosion and sedimentation in

surface waters.

These drainage systems, including curb and guttered roadways, also allow urban pollutants to
reach surface waters quickly and with little or no filtering. Pollutants include lawn care products
such as pesticides and fertilizers; automobile-related pollutants such as fuel, lubricants, abraded tire
and brake linings; lawn and household wastes (often dumped in storm sewers); road salts, and
fecal coliform bacteria (from animals and failing septic systems). The diversity of these pollutants
makes it very challenging to attribute water quality degradation to any one pollutant.
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Replacement of natural vegetation with pavement, removal of streamside ‘buffers and managed
lawns reduce the ability of the watershed to filter pollutants before they enter the stream. The

chronic introduction of these pollutants and increased flow and velocity into a stream results in

degraded waters. Many urban streams are rated as biologically poor.

The population density map presented in Chapter 2 is an indicator of where urban development and
potential urban stream impacts are likely to occur. Between 1982 and 1992, the most significant
land use change in the basin was seen in the urban/built-up category with a 59% increase.
Although population growth in the basin has been and is projected to be moderate, it will be
important to properly manage the growth that will likely occur in the larger municipal areas.
Management strategies for addressing urban runoff are presented in Chapter 6. A list of BMPs. for
addressing urban runoff is presented in Appendix V. - ‘

3.4.3 Construction

Construction activities that entail excavation, grading or filling (such as road construction or land
~ clearing for development) can produce significant sedimentation if not properly controlled.
Sedimentation from developing urban areas can be a major source of pollution due to the
cumulative number of acres disturbed in a basin. Construction of single family homes in rural
areas can also be a source of sedimentation when homes are placed in or near stream corridors.
This latter form of development can be seen throughout the Chowan River basin.

As a pollution source, construction activities are typically temporary, but the impacts can be severe
and long lasting (see discussion in sediment section above). Construction activities tend to be
concentrated in the more rapidly developing areas of the basin. However, road construction is
widespread and often involves stream crossings in remote or undeveloped areas of the basin. In
addition, resort development in relatively undeveloped areas can be devastating to previously
unimpacted streams. '

Construction-related sedimentation is addressed through the Sedirn'entation Pollution Control Act
(see Section 5.5.3 in Chapter 5). A list of BMPs for controlling erosion and sedimentation is
presented in Appendix V. ‘

3.4.4 Timber Harvesting
Undisturbed forested areas are an ideal land cover for water quality protection. They stabilize the

soil, filter rainfall runoff and produce minimal loadings of organic matter to waterways. In
addition, forested stream buffers can filter impurities from runoff from adjoining nonforested

drcas:;

Improper forest management practices can adversely impact water quality in a number of ways.
Without proper BMPs, large clearcutting operations can change the hydrology of an area and
significantly increase the rate and flow of stormwater runoff. This results in both downstream
flooding and stream bank erosion. - Clearcutting, when compared to selective cutting, can cause a
much higher rate of erosion (Waters 1995). Some experts have concluded that sedimentation from
ﬁm:ler }i%rvgstin'g is more related to raods and skid trails than it is to the method of harvest (Stone,
et. al., 1978). :

Careless harvesting and road and stream crossing construction can transport sedimentation to
downstream waters. Streams with sedimentation may require many years to restore. Removing
riparian vegetation along stream banks can cause water temperature to rise, destabilize the shoreline
and minimize or eliminate the runoff protection benefits of the buffer. Sedimentation due to
forestry practices is most often associated with -the construction and use of logging roads,
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particularly when roads are built near streams (Waters 1995). Density and length of logging roads
can be major factors in the amount of sedimentation produced.

Timber harvesting is an important industry in the Chowan River basin and is sometimes done at the
onset of clearing for site development and agricultural activities. However, it is critical that all
efforts be made to minimize sediment loss and runoff so as to protect other natural resources in this
basin. These resources include anadromous and resident fish spawning areas and habitat,
recreational uses and aesthetics. This is especially important in light of a trend toward increased
logging in North Carolina and in the southeast United States, in general.

The NC Division of Forest Resources (DFR) is implementing various measures for protecting
water quality statewide. These measures began with the creation of voluntary Forest Practices

‘Guidelies Related to Water Quality (FPGs).  These measures were voluntarily applied best

management practices, which had no enforcement power by any agency. In 1989, the
Sedimentation Pollution Control Act (SPCA) was amended to require compliance with nine
performance standards in order to remain exempt from the SPCA’s permitting requirements.
These nine standards are the FPGs whose complinace is accomplished throught the use of BMPs.
The Forestry Best Practices Manual was published in September, 1989 to guide forestry
operations in protecting water quality. The manual and the FPGs are available from the DFR office

at no charge.

FPG/BMP inspections are carried out continuously by DFR field personnel in the course of their

" normal duties. Examinations of 3,318 sites in FY 1995-96 revealed an initial compliance rate of

94%. Two systematic surveys by a DFR staff hydrologist in 1995 and 1996 examined 196 and
223 sites respectively. Compliance with FPGs and BMPs was found to be 92% and 95% for the
two years, respectively. A summary of activities and past accomplishments in the Chowan River

" basin is reported in Chapter 5.

Section 5.6.3 describes several programs that are aimed at either encouraging or requiring
utilization of forest best management practices at the state and federal level. A list of forest FPGs

is presented in Appendix V.
3.4.5 Mining

Mining is a common activity in the Piedmont and Coastal Plain regions and-can produce high
localized levels of stream sedimentation. Sediment may be washed from mining sites or it may enter
streams from the wash water used to rinse some mined products. In addition, abandoned gold
mined lands are suspected of being the sources of mercury in stream waters because of its historic
use for the amalgamation of gold. Mining has not been identified as a source of pollution in the
Chowan basin. A list of BMPs to address mining is presented in Appendix V.

3.4.6 Onsite Wastewater Disposal

Septic systems contain all of the wastewater from a household or -business. The septic tank
removes some wastes, but the soil drainfield provides further absorption and treatment. Septic
tanks can be a safe and effective method for treating wastewater if they are sized, sited, and
maintained properly. However, if the tank or drainfield malfunction or are improperly placed,
constructed or maintained, nearby wells and surface waters may become contaminated.
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‘Some of the potential problems frorn malfuncnonmg sepnc system include: - -

o RQllmed_g_r;le_d_wam Pollutants in sewage mclude bactena, nutnents toxic substances, and
" oxygen-consuming wastes. Nearby wells can become contaminated by septic tanks. =
o Polluted surface water: Often, groundwater carries the pollutants mentioned above into surface
- waters, where they can cause serious harm to aquauc ecosystems Sepuc tanks can also leak
into surface waters both through or over the soil. o
* Risks to human health: - Septic system malfunctwns can endanger human health when they
contaminate nearby wells, drinking water supplies, and fishing and swimming areas.

Pollutants associated with onsite wastewater disposal may also be discharged directly to surface
waters: through straight pipes (i.e., illegal direct pipe connections between the septic system and
surface waters). ‘These types of dlscharges, if unable to be eliminated, must be permitted under the
NPDES program and be capable of meeting effluent limitations spec1ﬁed to protect the recelvmg
stream water quahty, mcludmg disinfection. : : :

Onsite wastewater dlsposal is most prevalent in rural portions of the basin and at the fringes of
urban areas. Fecal coliform contamination from failing septic systems is of particular concern in
waters used for swimming, water supply and other related activities (Chapter 4). Regulatory
programs and BMPs pertaining to onsite wastewater disposal are presented in Appendix V.

3 4. 7 Sohd Waste Dlsposal

Sohd wastes (usually disposed. of in landfills) may include household wastes, commercial or
industrial wastes, refuse or demolition waste, infectious wastes or hazardous wastes. Improper
disposal of these types of wastes can serve as a source of a wide array of pollutants. The major
water quality concern associated with modern solid waste facilities is controlling the leachate and
stabilizing the soils used for covering many disposal facilities. Properly de31gned constructed and
operated facilities should not significantly effect water quality.

" Groundwater and surface water monitoring is required at all permitted Munlcxpal Solid Waste Sites
(MSW) and all Construction and Demolition landfills. Monitoring efforts have been required since
July 1989. All MSW landfills must have a liner system in place by January 1, 1998. All existing
unlmed landﬁlls must close at this same time.

- Sectlon 53.5 bneﬂy summarizes state, local and federal solid waste recycling programs.
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CHAPTER 4

WATER QUALITY AND USE SUPPORT RATINGS IN
THE CHOWAN RIVER BASIN

41 INTRODUCTION

This éhapter provides a detailed overview of water quality and use support ratings in the Chowan
River Basin. It is divided into two major parts and six sections.

r li nitoring an m

° Section 4.2 describes seven water quality monitoring programs conducted by the
Environmental Sciences Branch of the Division of Water Quality's (DWQ's) Water
Quality Section as well as other programs local to the basin (Section 4.2.2). Basinwide
data summaries are presented for several of the DWQ programs. ‘

° Section 4.3 presents a summary of the ambient monitoring data for the basin.

. Section 4.4 presents a more detailed investigation into flow, chlorohyll g and
phytoplankton data for the Chowan River to assess the current status of nutrient
enrichment.

° Section 4.5 presents a narrative summary of water quality findings for each of the

subbasins in the basin. This summary is based on the DWQ monitoring programs
described in Section 4.2 Also included are watershed maps which show the locations of
monitoring sites. ‘

Use-Support Ratings

o Section 4.6 introduces the concept of use-support ratings and describes how they are
derived. Using this approach, water quality for specific surface waters in the basin is
assigned one of the following four use-support ratings: fully supporting uses, fully
supporting but threatened, partially supporting or not supporting uses.

o Section 4.7 presents the use support ratings for many streams and estuaries in the
Chowan basin through a series of tables and figures. Included is a color-coded use
support map of the basin (Figure 4.20).

42  WATER QUALITY MONITORING PROGRAMS
4.2.1 DWQ Programs

DWQ's monitoring program integrates biological, chemical, and physical data assessment to
provide information for basinwide planning. Below is a list of the six major monitoring -
programs, each of which is briefly described in the following text and Appendix Ii.

Benthic macroinvertebrate monitoring,

Fish population and tissue monitoring,

Lakes assessment (including phytoplankton monitoring),

Aquatic toxicity monitoring,

Special studies and chemical/physical water quality investigations, and
Ambient water quality monitoring (covering the period 1991-1995).

® © o © o @



Chapter 4 - Water Quality and Use Support Ratings for the Chowan Basin

Benthic Macroinvertebrate Monitoring

Benthic macroinvertebrates, or benthos, are organisms that live in and on the bottom of rivers,
streams and estuaries. The benthic organisms collected most often in freshwater monitoring are
aquatic insect larvae. In estuarine (saltwater) systems the benthic organisms most often collected
include molluscs (such as clams and snails), crustaceans (such as crabs and shrimp) and
polychaetes (worms). The use of benthos data has proven to be a reliable water quality
assessment tool (especially in freshwaters), as these organisms are relatively immobile and
sensitive to subtle changes in water quality. Since many organisms in a community have life
cycles of six months to one year, the effects of short term pollution (such as an oil or chemical
spill) will generally not be overcome until the following generation appears. The benthic
‘community also responds to, and shows the effects of, a wide array of potential pollutant
mixtures.

For freshwater streams and rivers, criteria have been developed to assign five bioclassifications
ranging from Poor to Excellent to each benthic sample. The bioclassifications include Excellent,
Good, Good- Fair, Fair and Poor. The bioclassifications are based on the number of different
kinds of species (taxa) present in three groups of pollution-intolerant insect larvae:
Ephemeroptera (mayflies), Plecoptera (stoneflies) and Trichoptera (caddisflies). These three
groups are used to develop EPT ratings. Likewise, ratings can be assigned with a Biotic Index
(Appendix II). This index summarizes tolerance data for all taxa in each collection. The two
rankings are given equal weight in final site classification. Higher taxa richness values (i.e. a
greater number of different kinds of species) are associated with better water quality. These
bioclassifications primarily reflect the influence of chemical pollutants. The major physical
pollutant, sediment, is inadequately assessed by a taxa richness analysis alone. Different
classification criteria have been developed for different ecoregions (mountains, piedmont and
coastal plain) within North Carolina.

For estuarine waters the effort to develop a method to assess water quality based on
macroinvertebrates started in North Carolina in late 1990. An Estuarine Biotic Index designed
for Florida was modified to create the North Carolina Estuarine Biotic Index (EBI) which more
closely reflects taxa and tolerences in North Carolina and can accurately rank sites of different
water quality. Biocriteria based on these metrics are still being developed, so at the present time
estuarine samples cannot be given a water quality rating.

Benthic Macroinvertebrate Sampling in the Chowan Basin -
Benthic macroinvertebrate sampling has been conducted at ten sites throughout the Chowan
basin with results ranging from poor to excellent. In some cases, the swampy nature of the

sampling site pre‘V‘ented“'rirwa*ssrgmnemt—of—&ra‘ﬁ"»ng:(%rerwever—,tmaénéeﬁ:is:b@mg:ﬂ&velapef‘ fOr

swamp streams). Based on benthic macroinvertebrate data from 1995, bioclassifications were
Eair for the Wiccacon River and Ahoskie Creek and Good-Fair for the Chowan River at
Riddicksville. General water quality in the Meherrin River is Good and Fair for Potecasi Creek.
The results of benthic macroinvertebrate sampling for all sites in the Chowan River Basin are
presented in the individual subbasin discussion in sections 4.5.1 - 4.5.4. ‘

Fisheries Monitoring

To the public, the condition of the fishery is one of the most meaningful indicators of ecological
integrity. Fish occupy the upper levels of the aquatic food web and are both directly and
indirecily affected by chemical and physical changes in the environment. Water quality
conditions that significantly affect lower levels of the food web will affect the abundance,
species composition, and condition of the fish population, Two types of fisheries monitoring are
conducted by DWQ and described briefly below. The first, called Fish Community Structure,
involves assessing the overall health of the fish community. The second, called Fish Tissue
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Analysis, involves analyzing fish tissues to determine whether they are accumulating metals or
organic chemicals. This information is useful as an indicator of water quality and is also used to
determine whether human consumption of these fish poses a potential health risk.

Fish Communi tructur

As noted above, fish community structure involves assessing the overall health of the fish
community as a means of assessing the quality of the ecosystem in which the fish reside. Fish
community structure is assessed using a method called the North Carolina Index of Biotic
Integrity (NCIBI). This method, which is a modification of Karr's IBI (1981), was developed as
a method for assessing a stream's biological integrity by examining the structure and health of its

fish community. The index, (which is described in more detail in Appendix II), incorporates

information about species richness and composition, trophic composition, fish abundance and
fish condition. At this time there is no Index of Biotic Integrity calculated for fish populations in
lakes.

The NCIBI summarizes the effects of all classes of factors influencing aquatic faunal
communities (water quality, energy source, habitat quality, flow regime, and biotic interactions).
While any change in a fish community can be caused by many factors, certain aspects of the
community are generally more responsive to specific influences. Species composition
measurements reflect habitat quality effects. Information on trophic composition reflects the
effect of biotic interactions and energy supply. Fish abundance and condition information
indicates additional water quality effects. It should be noted, however, that these responses may
overlap. For example, a change in fish abundance may be due to decreased energy supply or a
decline in habitat quality, not necessarily a change in water quality.

Fish Community Structure in the Chowan Basin ‘
Fish community structure (IBI) analyses were performed on data from 2 sites in the Chowan
River Basin collected by DWQ. One site received a rating of Fair. The other site, although
sampled, did not receive a rating because of its swampy nature. Table 4.1 presents this data.

Table 4.1. Fish Community Structure Collections in the Chowan River Basin, 1995.

Site Index Drainage Date NCIBI NCIBI -

# Area (mi2) Score Rating
Ahoskie Cr 25-14-1 63.3 02/28/95 44 Fair -
Cutawhiskie Swamp 25-4-8-8 36.8 02/28/95 38 NR-Swamp

Fish Tissue Analysis

Since fish spend their entire lives in the aquatic environment, they incorporate chemicals from
this environment into their body tissues. Therefore, by analyzing fish tissue, determinations
about what chemicals are in the water can be made. Contamination of aquatic resources,
including freshwater, estuarine, and marine fish and shellfish species has been documented for
heavy metals, pesticides, and other complex organic compounds. Once these contaminants reach’
surface waters, they may be available for bioaccumulation either directly or through aquatic food
webs and may accumulate in fish and shellfish tissues. Therefore, results from fish tissue
monitoring can serve as an important indicator of contamination of sediments and surface water.
Fish tissue analysis results are also used as indicators for human health concerns, fish and
wildlife health concerns, and the presence and concentrations of various chemicals in the
ecosystem.
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In evaluating fish tissue analysis results, several different types of criteria are used. Human
health concerns related to fish consumption are screened by comparing results with federal Food
and Drug Administration (FDA) action levels and U.S. Environmental Protection Agency (EPA)
recommended screening values for contaminants.

The FDA levels were developed to protect humans from the chronic effects of toxic substances
consumed in foodstuffs and thus employ a "safe level" approach to fish tissue consumption. A
list of fish tissue parameters accompanied by their FDA criteria are presented in Appendix IL. At
present, the FDA has only developed metals action level criteria for mercury (1.0 ppm).
Individual parameters which appear to be of potential human health concern are evaluated by the
N.C. Division of Epidemiology by request of DWQ. L ;

Fish Tissue Analyses in the Chowan Basin = ‘ v
Fish tissue samples were collected at 10 sites from 1983 to 1995 within the Chowan River Basin
consisting of 226 observations. These obervations are summarized in Table 4.2. Samples were
collected as part of the DWQ's ambient fish tissue monitoring program or as part of special
mercury studies. S :

The Chowan River from the Virginia Border to the Albemarle Sound (at Highway 17 bridge)
remains under a fish consumption advisory for all fish except herring, shellfish and shad
(including roe). The advisory has been in place since August 1990 and currently recommends
that the general population consume no more than two meals of any fish except those noted
above in one month and that children and pregnant or nursing women consume no fish except
those noted above. Yearly monitoring by Union Camp in North Carolina indicates that dioxin
levels are gradually decreasing in fish from the Chowan and Meherrin Rivers since new
bleaching technologies were instituted by the company to improve effluent quality. A map of the
dioxin advisory area as well as further details on this subject are contained in Section 3.2.2 of
- Chapter 3. :

Lakes Assessment Program (including Phytoplankton)

Lakes are valued for the multiple benefits they provide to the public, including recreational
boating, fishing, drinking water, and aesthetic enjoyment. The North Carolina Lakes Assessment
Program seeks to protect these waters through monitoring, pollution prevention and control, and
restoration activities. Assessments have been made at all publicly accessible lakes, at lakes
which supply domestic drinking water, and lakes (public or private) where water quality
problems have been observed. S ' '

Phytoplankton are microscopic algae found in the water column of lakes, rivers, streams, and
estuaries. Phytoplankton populations respond to the availability of nutrients (phosphorus and
nitrogen) and other environmental factors such as light, temperature, pH, salinity, water velocity,
and grazing by organisms in higher trophic levels. Phytoplankton may be useful as indicators of
nutrient overenrichment (see following paragraph on trophic status) and are often collected with
water quality samples from lakes. Prolific growths of phytoplankton sometimes result in
"blooms" in which one or more species of algae may discolor the water or form visible mats on
top of the water. These blooms, which are often due to high concentrations of nutrients, may be
unsightly and deleterious to water quality, causing fish kills, anoxia, or taste and odor problems.
An Algal Bloom Program was initiated in 1984 to document suspected algal blooms with species
identification, quantitative biovolume, and density estimates. Usually, an algal sample with a

biovolume larger than 5000 mm3/m3, density greater than 10,000 units/ml, or chlorophyll a
concentration approaching or exceeding 40 pg/l (the North Carolina state standard) constitutes a

Orie-way to evaluate the liealtir of & lake is to-cxamine—the—growih—ofphyteplankton=———=
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bloom. Bloom samples may be collected as a result of complaiht investigations, fish kills, or
during routine monitoring if a bloom is suspected. . . -

Another measure of water quality in lakes is the North Carolina Trophic State Index (NCTSI).
This is a numerical index that is used to evaluate the trophic status of lakes, and it can be used to
determine whether the designated uses of a lake have been threatened or impaired by pollution.
Trophic status is a relative measure of nutrient enrichment and productivity. The NCTSI index is
based on total phosphorus, total organic nitrogen, secchi depth (water clarity indicator) and
chlorophyll a. Based on this index, a lake is assigned one of five trophic status classifications:
Oligotrophic, Mesotrophic, Eutrophic, Hypereutrophic and Dystrophic. Oligotrophic lakes are
those that have the lowest levels of enrichment and generally have good clarity and no problems
with algal blooms. At the other end of the spectrum are eutrophic and hypereutrophic lakes
which have a lot of plant productivity which can cause nuisance problems and have little clarity
in the water column. Dystrophic lakes are acidic blackwater lakes scattered throughout the
coastal plain. Their NCTSI scores are highly skewed because of their natural discoloration.
Further details of the NCTSI can be found in Appendix II.

Lakes Studies in the Chowan :

Merchants Millpond is the only lake which has been monitored in the Chowan River Basin as
part of the Lakes Assessment Program. Merchants Millpond was sampled most recently in 1995.
The mean depth of the millpond is four feet (1.2 meters), the surface area is 450 acres (182

hectares) and the volume is 0.2 x106m3. Land use is mostly forest or wetlands and agriculture
with scattered residential areas. A heavy growth of aquatic macrophyte infestation throughout
the lake along with elevated nutrient concentrations characterizes this impoundment.

In 1995, Merchant's Millpond had a NCTSI score of 2.5, indicating that the lake is eutrophic.
The proliferation of aquatic macrophytes, which cover the lake's surface, is not uncommon in
millponds. Both shallow depth and the long retention time of these ponds encourage the growth
of aquatic macrophytes. This is the case with Merchants Millpond. The abundance of these
plants in Merchants Millpond has been determined as a threat to designated uses (primarily
canoeing and fishing). Low dissolved oxygen values also indicate that the uses of this lake are
threatened. In 1995 the park had 85,000 visitors (Tingley, personal communication). During
summers when macrophytes are abundant, park visitation could be affected due to the difficulty
of maneuvering canoes through the vegetation.

Merchants Millpond was previously sampled by DWQ in 1981, 1983, 1984, 1985 and 1986.
Total phosphorus and total kjeldahl nitrogen have been consistently elevated during these years.

Since 1981 consistent concerns have been expressed for the heavy growth of aguatic

macrophytes and the accumulation of sediment in the lake. Mean surface dissolved oxygen was
consistently below the 5.0 mg/1 level for each of these sampling years except for 1983 when the
mean value was 6.1 mg/l (range = 5.2 to 7.0 mg/l).

Aquatic Toxicity Monitoring

Acute and/or chronic toxicity tests are used to determine toxicity of wastewater treatment
discharges to sensitive aquatic species (usually fathead minnows or the water flea, Ceriodaphnia
dubia). Results of these tests have been shown by several researchers to be predictive of
discharge effects on receiving stream populations. The Aquatic Survey and Toxicology Unit
maintains a compliance summary for all facilities required to perform tests and provides a
monthly update of this information to regional offices and DWQ administration. Ambient
toxicity tests can be used to evaluate stream water quality relative to other stream sites and/or a
point source discharge.
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A ic Toxici itoring i

United Piece Dye Works is the only facility in the basin that is required to monitor whole
effluent toxicity by their NPDES permit. Other facilities may be tested by DWQ's Aquatic
Toxicology Laboratory. '

Special Studies and Chemical/Physical Characterizations

Water quality simulation models are often used for the purpose of determining wasteload
allocations. These models must accurately predict water body responses to different waste loads
so that appropriate effluent limits can be included as requirements in National Pollutant
Discharge Elimination System (NPDES) permits. Where large financial expenditures or the
protection of water quality is at risk, models should be calibrated and verified with actual in-
stream data. Because sufficient historical data are often lacking, intensive water quality surveys
are required to provide the field data necessary to accomplish model calibration and verification.
Intensive water quality surveys are performed on water bodies below existing or proposed
wastewater dischargers and usually consist of a time-of-travel dye study, flow measurements,
physical and chemical samples, long-term biochemical oxygen demand (BODjy) analysis, water

body channel geometry, and effluent characterization analysis.

Special Studies and Chemical/Physical Characterizations in the Chowan River Basin

Over the years, the Chowan River has been the subject of several special studies. Most of these
have been related to the problems with nutrient enrichment, although one was part of a study of
selected marinas to investigate water quality, sediment quality and clam tissue. The nutrient
section of Chapter 3 provides a thorough review of special nutrient studies conducted on the
Chowan River. :

Ambient Monitoring System

The Ambient Monitoring System (AMS) is a network of stream, lake, and estuarine stations
strategically located for the collection of physical and chemical water quality data or water
quality parameters. Sampling stations are sited under one or more of the following monitoring
designations: '

Fixed Monitoring Stations ' Rotating Monitoring Stations
Point source Basinwide Information
Nonpoint source HQW & ORW

Baseline Water Supply

Parametric coverage is tiered by the waterbody’s assigned surface water quality classification

and corresponding water quality standards. Under this arrangement, core parameters are based

on Class C waters with additional parameters added based on other classifications. Table 4.3

presents the parameters monitored for the classifications assigned to waters in the Chowan River

lI)Bas.in. The next section (4.3) summarizes the results of ambient monitoring done in the Chowan
asin.
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Table 4.3. Ambient Monitoring System Freshwater Parametric Coverage.

d D _YV &l 101 11 CIragc 101 dil SIUICAll] Siatl
Field Parameters; dissolved oxygen, pH, conductivity, temperature, chlorine,
Nutrients: total phosphorus, ammonia, total Kjeldahl nitrogen, nitrate-+nitrite
Physical Measurements: total suspended solids, turbidity, hardness
Bacterial: fecal coliforms (Membrane Filter method) ;
Metals: aluminum (no present water quality standard), arsenic, cadmium, chromium,
copper*, iron*, lead, mercury, nickel, silver¥, zinc* ‘ '

A

Nutrient Sensitive Wa
Chlorophyll a (where appropriate) .
PLUS any additional parameters of concern for individual station locations. ‘

* Action level water quality standard. |

Ambient water quality data are often summarized using box and whisker plots (for example see
Figure 4.8). Figure 4.1 provides an explanation of how to interpret the plots.

Figure 4.1 Box and Whisker Plots

Box and whisker plot are useful for the visual comparison of single variable data sets. After the data have been
ordered from low to high, the 10th, 25th, 50th, 75th, and 90th percentiles are calculated for plot construction.
Box and whisker plots display the following important information: 1) the interquartile range (IQR) which]
measures the distribution and variability of the bulk of the data (located between the 25th and 75th percentiles),
2) the desired confidence interval (1- CL) for measuring the statistical significance of the median (50th
percentile), 3) indication of skew from comparing the symmetry of the box above and below the median, 4) the
range of the data from the lowest to highest values, and 5) the extreme values below the 10th percentile an
above the 90th percentile (depicted as dots). . . :

o

= o

- 2 — 0%

L- -y

@

>

g '_ R R A Range
o

=  seveseie

e JtaCli > — Meden-50% [ IR
-.; 1+ il 1 I

o — 10%

'S o

Visual comparison of confidence level notches about the medians of two or more box plots can be used to
roughly perform hypothesis testing. If the box plots represent data from samples assumed to be independent,
then overlapping notches indicate no significant difference in the samples at a prescribed level of confidence.
Formal tests should subsequently be performed to verify preliminary conclusions based on visual inspection of]
the plots.
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4.2.2 Local Water Quality Monitoring Programs
Citizen Monitoring Program

The Albemarle-Pamlico Citizen’s Water Quality Monitoring Program (APMP) is a volunteer
estuary monitoring program begun in 1987 with funding from the Albemarle-Pamlico Estuarine
Study. Approximately 65 volunteers monitor water quality from over 100 monitoring sites in the
Albemarle-Pamlico Estuary located in southeastern Virginia and northeastern North Carolina.
Housed at East Carolina University (ECU), the program has two basic goals: to promote
stewardship of the region’s water resources by encouraging public participation in volunteer
monitoring, and to collect high quality scientific data to provide a baseline characterizing the
condition of the estuary’s water quality. '

The APMP is a perfect example of how everyone concerned with water quality can benefit from
volunteer monitoring. The program director, Patrick Stanforth, works closely with the
Department of Environment Health and Natural Resources regional office providing data to the
Division of Water Quality. The program is actively involved in education involving school
children, scouting clubs, and camps in monitoring efforts. The data are also used by graduate
and undergraduate students at ECU in class projects and the program utilizes several work-study
students. In addition, there is coordination with local nonprofit organizations including the
Pamlico Tar River Foundation, Pungo River Fisherman Association, Carteret Crossroads, and the
Nortlh Carolina Coastal Federation. These are just a few examples of the people the APMP is
involved with. ‘

Water quality samples are collected weekly during the summer and twice monthly during the
winter. The samples are taken at the same site, at approximately the same time of day, and on
the same day of the week. This ensures that the data are easily compared and any changes (at the
site) are quickly made apparent. The parameters monitored are: Air and water temperature,
turbidity, water depth, salinity, dissolved oxygen, pH, rainfall and other observations. These are
tested from a bucket of surface water collected at the site. Figure 4.2 illustrates the location of
sampling sites in the Chowan River Basin.

Data are received monthly by the director from the volunteers. The data are then verified and
entered in to a database. The data are stored on the database and it is available to anyone caring
to use it. i

State of Virginia Water Quality Program

The Virginia Department of Environmental Quality has a surface water quality monitoring
program that includes 896 monitoring locations (VDEQ, 1994). These stations are sampled for
chemical and physical parameters on a variable basis to determine water quality conditions. In
an average year, approximately 35,000 samples are collected to perform approximately 247,000
analyses. A subset of 51 of these stations form a portion of the Core Monitoring Program.
These stations are sampled for pesticides, metals and organics in fish tissue and sediment on a
three year cycle. Approximately 150 biological monitoring stations were sampled to determine
the health of the bottom dwelling invertebrate population and ability of the stream to support a
balanced aquatic community. In the Chowan-Dismal Swamp Basin of Virginia, there are 64
ambient monitoring stations and 8 biological monitoring stations.
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43 SUMMARY OF AMBIENT MONITORING DATA FOR THE CHOWAN RIVER
BASIN

AMS stations for the basin are listed in Table 4.4 below. North Carolina has 12 stations in the
Chowan River Basin. Seven stations are located on the mainstem of the Chowan River (one of
these being at the mouth of the river in the Albemarle Sound) and three stations located on the
Blackwater and Nottaway Rivers which form the Chowan. Also, there is one station at the
mouth of the Meherrin River, a major tributary and one on Potecasi Creek. The locations of
these stations are illustrated in the map on the next page (Figure 4.3).

Table 4.4. Ambient Monitoring System Stations Within the Chowan Basin.

Primary No STORETNo  Station Name Subbasin

Chowan River Drainage

02047370 D0O000050 NOTTAWAY RIVER AT US 258 NEAR RIVERDALE VA 030101
02050065 D0001200 BLACKWATER RIVER AT HORSESHOE BEND AT CHERRY GROVE VA 030101
0205007750 DO0001800 BLACKWATER RIVER 150 YARDS ABOVE MOUTH NEAR WYANOKE NC 030101
02050079 D0O010000 CHOWAN RIVER NEAR RIDDICKSVILLE NC 030101
02053200 D4150000 POTECASI CREEK NEAR UNION NC 030102
0205321790 D5000000 MEHERRIN RIVER AT SR 1175 PARKERS FERRY NR COMO NC 030102
02053244 D6250000 CHOWAN RIVER AT US 13 AT WINTON NC 030101
02053574 D8356200 CHOWAN RIVER AT MARKER 16 NEAR GATESVILLE NC 030101
0205360615 8430000 CHOWAN RIVER 200 YARDS BELOW HOLIDAY ISLAND 030103
02053632 D8950000 CHOWAN RIVER AT MARKER 17 AT COLERAIN NC 030103
02053652 D9490000 CHOWAN RIVER AT US 17 AT EDENHOUSE NC 030105
02081145 D9995000 ALBEMARLE SOUND NEAR EDENTON NC 030104

Table 4.5 summarizes by parameter data collected at ambient stations in the Chowan Basin
where there are one or more excursions (or deviation) from the numerical water quality criteria.
Each station includes the following information:

° parameter that exceeds the criterion

° total number of samples

° number of samples with less than the detection level recorded

° the number of samples for that paramter that represented an excursion from a

water quality criterion

It should be noted that there are limitations to ambient water quality data. Because of the limited
sampling frequency, the water quality sample may not be taken during a significant water quality
event. It also should be noted that the criteria are presented as numerical and represent
instantaneous measurements. The actual standard may include a narrative, such as turbidity, and,
as in some metals criteria, may be based on extended exposure at or above the criteria to expect
chronic toxicity of the most sensitive species of organism. Therefore the table is useful for
relative comparisons between locations and screening areas where frequent excursions of
individual or multiple parameters suggest waters that might be targeted for more detailed
evaluations and/or specific management strategies. A more thorough evaluation can include
review of temporal and spatial trends, association of concentrations to flow, degree of excursion
from the criterion, or use of other analytical methods. Table 4.6 shows totals from Table 4.5 as
total samples, total excursions and percent excursions of total samples for each ambient station.

4-11
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Table 4.5. Summary of Ambient Monitoring System Station Data Excursions from the NC
Water Quality Criteria by Parameter. January 1990 to December 1994.
Station Station Samples
Number Name Parameter/Criterion All  <Det Excur
070538061 CHO ER 200 YDS OLIDAY 1S ; Chiorophyll a (Corr) (/1) (40) @ 235 T
020253632 CHOWAN RIVER AT MARKER 17 AT COLERAIN NC Chiorophyll a (Corr)(jg/1)(40) 62 23 3
020247370 NOTTAWAY RIVER AT US 258 NEAR RIVERDALE VA Dissolved Oxygen (mg/1)(4) 64 0 3
020250065 BLACKWATER RIVER AT HORSESHOE BEND AT CHERRY GR Dissolved Oxygen (mg/1)(4) 64 0 23
0205007750 BLACKWATER RIVER 150 YDS AB MTH NEAR WYANOKE NC Dissolved Oxygen (tng/1)(4) 59 0 11
020250079 CHOWAN RIVER NEAR RIDDICKSVILLE NC Dissolved Oxygen (mg/1)(4) 65 0 11
020253200 POTECASI CREEK NEAR UNION NC Diseolved Oxygen (mg/1)(4) 67 o 29
0205321790 MEHERRIN RIVER AT SR 1175 PARKERS FERRY NR COMO NC Dissolved Oxygen (mg/1}(4) 64 0 4
020253244 CHOWAN RIVER AT US 13 AT WINTON NC Dissolved Oxygen (mg/1)(4) 64 0 2
‘020253574 CHOWAN RIVER AT MARKER 16 NEAR GATESVILLE NC Dissolved Oxygen (mg/1)(4) 64 0 2
02050065 BLACKWATER RIVER AT HORSESHOE BEND AT CHERRY GR Fecal Coliform (#/100mi)(200 62 18 1
0205007750 BLACKWATER RIVER 150 YARDS ABMTH NEAR WYANOKENC  Fecal Coliform (#/100m1)(200) 59 17 1
02053200 POTECASI CREEK NEAR UNION NC Fecal Coliform (#/100mi)(200) 6 1 1
0205321790 MEHERRIN RIVER AT SR 1175 PARKERS FERRY NR COMO NC Fecal Coliform (#/100mi1)(200) 63 32 1
02053574 CHOWAN RIVER AT MARKER 16 NEAR GATESVILLE NC Fecal Coliform (#/100mi)(200) 57 41 1
0205360615 CHOWAN RIVER 200 YARDS BELOW HOLIDAY ISLAND Fecal Coliform (#/100ml)(200) 58 36 1
020253652 CHOWAN RIVER AT US 17 AT EDENHOUSE NC Lead (ug/1)(25) 23 22 1
020247370 NOTTAWAY RIVER AT US 258 NEAR RIVERDALE VA pH (8U)(6.0-9.0) 63 0 5
020250065 BLACKWATER RIVER AT HORSESHOE BEND AT CHERRY GR pH (SU)(6.0-9.0) 63 0 6
0205007750 BLACKWATER RIVER 150 YDS AB MTH NEAR WYANOKE NC pH (SU)(6.0-9.0) 59 0 4
020250079 CHOWAN RIVER NEAR RIDDICKSVILLE NC pH (SU)(6.0-9.0) 65 0 5
020253200 POTECASI CREEK NEAR UNION NC ' pH (SU)(6.0-9.0) 67 0 12
0205321790 MEHERRIN RIVER AT SR 1175 PARKERS FERRY NR COMO NC pH (SU)(6.0-9.0) 63 0 5
020253244 CHOWAN RIVER AT US 13 AT WINTON NC pH (8U)(6.0-9.0) 63 0 7
020253574 CHOWAN RIVER AT MARKER 16 NEAR GATESVILLENC pH (8U)(6.0-9.0) 64 0 4
0205360615 CHOWAN RIVER 200 YDS BELOW HOLIDAY ISLAND pH (8U)(6.0-9.0) 67 0 5
020253632 CHOWAN RIVER AT MARKER 17 AT COLERAIN NC pH (8U)(6.0-9.0) 68 0 8
020253652 CHOWAN RIVER AT US 17 AT EDENHOUSE NC pH (8U)(6.0-9.0) 67 0 1
020281145 ALBEMARLE SOUND NEAR EDENTON NC H (SU)(6.8-8.5) 123 ] 1
020253200 POTECASI CREEK NEAR UNION NC urbidity (NTU)Y(50) 66 0 2
Table 4.6. Summary of Ambient Monitoring System Station Data Excursions from the NC
Water Quality Criteria by Total Samples. January 1990 to December 1994.

Statjon Station . Samples
Number Name Total <Det  Excursions FExcursions
02047370 NOTTAWAY RIVER AT US 258 NEAR RIVERDALE VA 279 49 8. 29
02050065 BLACKWATER RIVER AT HORSESHOE BEND AT CHERRY GR 335 81 30 9.0
0205007750 BLACKWATER RIVER 150 YARDS AB MTH NEAR WYANOKE NC 315 i 16 5.1
02050079 CHOWAN RIVER NEAR RIDDICKSVILLE NC 31 83 16 5.1
02053200 POTECASI CREEK NEAR UNION NC 295 68 44 149
0205321790 MEHERRIN RIVER AT SR 1175 PARKERS FERRY NR COMO NC 634 411 10 1.6
02053244 CHOWAN RIVER AT US 13 AT WINTON NC 335 82 9 27
02053574 CHOWAN RIVER AT MARKER 16 NEAR GATESVILLE NC 330 92 7 2.1
0205360615 CHOWAN RIVER 200 YARDS BELOW HOLIDAY ISLAND 342 85 7 20
02053632 CHOWAN RIVER AT MARKER 17 AT COLERAIN NC 315 90 11 3.5
02053652 CHOWAN RIVER AT US 17 AT EDENHOUSE NC 453 192 2 0.4
02081145 ALBEMARLE SOUND NEAR EDENTON NC 618 169 11 1.8

Grand total 4562 1419 171 37

As the data from Tables 4.5 and 4.6 show, within the Chowan drainage there have been some
excursions from the water quality criterion. The parameters with the majority of the excursions
are dissolved oxygen and pH. The dissolved oxygen excursions occurred on the Blackwater
River and in the upper Chowan River, and pH excursions occurred on Potecasi Creek and in the
Albemarle Sound at the mouth of the Chowan River. In addition to Potecasi Creek and
Albemarle Sound there are a number of low pH excursions distributed more or less equally
throughout the drainage. Due to the swampy nature of this basin, these acidic conditions are
likely natural. Discussion of fecal coliform excursions and conditions will take place in the last
part of this section.

Examining the dissolved oxygen data over the past five years for the mainstem of the Chowan
River, several excursions below the criterion were recorded at the upper sites at Riddicksville,
Winton and Marker 16. However, as Figure 4.4 illustrates, many of the low dissolved oxygen
readings occurred seasonally during the warmer months and these dips are natural for slow-
moving, swampy, black-water systems such as the Chowan. The same seasonal fluctuation is
evident when dissolved oxygen levels for the Chowan River are viewed for data going back to
1980 (Figure 4.5).
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Chlorophyll a also fluctuates seasonally. Chlorophyll @ is a measure of plant productivity or
~algal growth in surface waters. Figure 4.6 presents a graphic summarization of monthly

chlorophyll a data from the Chowan River between the years of of 1980 and 1995. A steady
increase in concentrations as the summer approaches, peaking in August and then tapering off in
the fall is an evident pattern. When the same data is viewed by site (Figure 4.7), it is illustrated
that the pattern remains the same at all sites, with varying degrees of magnitude. For example,
the site at Riddicksville shows that there is an increase in chlorophyll a concentrations during the
summer, but at the Marker 16 site, the increase is much greater.

Union Camp Corporation has a major discharge from a paper mill into the Blackwater River just
north of the North Carolina-Virginia border. Union Camp’s 13 billion galion effluent treatment
system is designed to store effluent during periods of low river flow, typically April through
* October, when conditions are poor for discharge due to low dissolved oxygen levels. The treated
effluent is then released during the months of November through March. In the past, due to the
volume of the release, the effluent was visible with the river system. Recent process
‘improvements have reduced the effluent color to the point that, for the past 2 to 3 years, the
effluent has not been visible in the Chowan River past the confluence with the Meherrin River.
Union Camp conducts frequent monitoring during their discharge period to ensure adequate river
flow is available for assimilative capacity. There are two ambient sites on the Blackwater River.
One above the discharge (Cherry Grove) and one below (Wyanoke). When the data are viewed
in the context of the discharge period, several parameters show an effect from the effluent.
These are conductivity, total phosphorus, phosphate-phosphorus, total ammonia-nitrogen and
total Kjeldahl nitrogen. Using conductivity as an example, a plot of the monthly distribution of
the data illustrates the increasing levels during the period of discharge for the site downstream of
the facility (Figure 4.8). Three-dimensional graphs show how the effects of the discharge
resonate downstream. Conductivity (Figure 4.9) concentrations are elevated during the discharge
months downstream to the Colerain site where the salinity begins to mask it. There are also high
concentrations of total phosphorus (Figure 4.10) to the Colerain site. These high concentrations
appear around November or December and begin to disappear by March or April.

Fecal Coliform Bacteria

Fecal coliform bacteria behave differently than most other water quality parameters, and these
differences must be considered when using them to evaluate water quality. Available information
was reviewed to identify potentially impaired waters and locate potential sources of pollutants in
order to target efforts and develop appropriate management strategies. As sampled in the ambient
monitoring system, fecal coliform bacteria are most useful as a screening tool to estimate the
cumulative inputs from multiple sources, but in some instances can be used to locate a single
Jarge sonrce_of bacteria. Therefore, the data presented here are useful in identifying areas that

may require some management action or further investigation.

Summary fecal coliform information is listed in Table 4.7. The primary screening tool used in
establishing priority is the geometric mean. Sites with 10 or more fecal coliform samples within
the last 5 years, that have a geometric mean exceeding 200/100ml, are considered highest
priority. This information will be reflected in the use support designation for that stream or river
(see sections 4.6 and 4.7 at the end of this chapter).

Data from the Chowan River Basin show only a few high bacterial concentrations through the
five year period. There were no stations with a geometric mean greater than 200/100ml and only
one with over two percent total samples over the 200/100ml criterion (Potecasi Creck). However,
the geometric mean at this site is well below 200 and there are only eight samples that have been
collected there thus far. Any conclusion about bacterial problems in this area should be withheld
pending the collection of more samples. Sampling of fecal coliform bacteria from this site was
added in the spring of 1995 and will continue. As more data is collected, a better assessment of
bacterial conditions can and will be made.
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Table 4.7. Fecal Coliform summary data for the Chowan River Basin. 1990 to 1995.

Total Geometric Samples ~ Percent First Last
Site _Samples Mean > 200/100ml >200/100m! ._Sample Sample
Nottaway River 66 16.38 0 0.0 1/24/90 5/14/96
Balckwater at Cherry Gr 65 24.20 1 15 1/24/90 5/14/96
Blackwater at Wyanoke - 62 20.71 1 1.6 124190 5/14/96
Chowan at Riddicksville 62 16.12 0 0.0 1/24190 5/14/96
Potecasi Creek 8 36.68 2 250 512495 5/128/96
Meherrin River 66 16.30 1 1.5 12490 5/14/96
Chowan at Winton 62 13.49 0 0.0 17241950 5/14/96
Chowan at Marker 16 60 11.63 1 1.7 1/25/90 51396
Chowan at Holiday Is 61 13.53 - 1 1.6 1/25/90 - 511396
Chowan at Colerain 60 11.56 0 0.0 1/25/90 5/13/96
Chowan at Edenhouse 60 12.26 0 0.0 1/2590 " 5/13M6
Chowan at Edenton 106 10.83 0 0.0 1/10/90 .- 511396

44 REVIEW OF FLOW, CHLOROPHYLL A AND PHYTOPLANKTON’ DATA FOR

SELECTED STATIONS ON THE CHOWAN RIVER

This section discusses flow data from the US Geological Survey (USGS) and chlorophyll a and
phytoplankton data obtained through the ambient water quality network. Although there are
many monitoring stations within the basin, only data from the lower mainstem stations are
evaluated here in order to look into the current status of nutrient enrichment in the Chowan

River.
4.4.1 Regional Flow Patterns

In interpreting water quality data, some consideration needs to be given to flow or variations in
flow among years. Since flow measurements are not available for the Chowan River, flow
records for two tributary stations were used to determine temporal flow patterns (Figure 4.11) for
the region. Flow data for Potecasi and Ahoskie Creeks (1980-1995) were obtained from the US
Geological Survey (USGS). Similar temporal patterns existed for these two stations. Figure
4.11A groups monthly flow totals by year for Potecasi Creek. The curved line reveals yearly
deviations from the average flow (horizontal line) for the period 1980-1995. In general low
flows occurred during 1981, 1986, 1988 and 1990-1991. High flow occurred during 1982-1985,
1987 and 1989. , o

within and among years (Figure 4.11B). The index represents the average of the standardized
(z-) scores for each creek. (Standardized scores have a mean of zero and a standard deviation of
one.) Standardization provides a common scale fot data with different means and variation. In
Figure 4.11B, the curved line reveals the variation in flow within each year. Note, for example,
that during 1981, 1988 and 1991 high flows for the years were close to or below normal for the
period 1980-1995. Also note that extreme variations in flow (high winter, low summer) occur
within some years, for example 1983, 1984, 1987 and 1989.

4.4.2 Chlorophylla

Chlorophyll @ is a plant pigment that is used for assessing phytoplankton biomass. It has been
measured in the Chowan River since the 1970's, however before 1980 there are many years
without records. A more consistent data collection program began in 1980. Although sample

size varies among stations and years, the data provide a good base upon which observations can
be made.
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Figure 4.11. Flow patterns in the Chowan River basin from 1980-1995. Figure A depicts flow (cfs) from Potecasi
Creek using data grouped by calendar year. Figure B depicts seasonal variations using the average of the
standardized (z-) scores for Potecasi Creek and Ahoskie Creek (text provides details). The horizontal lines represent
the mean for the period 1980-1995. The curved lines were fit using a smoothing spline (lambda=0.001). In Figure
A the curved line accentuates yearly patterns, whereas in Figure B the seasonal patterns are highlighted.

(Symbols Y=months Jan., Feb., Mar., Apr.; Z=Jun., Jul,, Aug., Sep.)
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The 1982 Chowan River Water Quality Management Plan (NC DNRCD 1982) states that
chlorophyll a is a parameter to use for the assessment of eutrophication in the river. Specific
goals include that peak chlorophyll a levels not exceed 40 pg/l and that average summer
chlorophyll a concentrations not exceed 25 to 30 pug/l. Yearly concentrations of chlorophyll a
at four mainstem ambient water quality stations are shown in Figure 4.12. Note that very few
measurements are above 40 g/l (the state's water quality standard) and all are below 45 pg/l. In
general, the highest concentrations of chlorophyll a occurred during the mid 1980's. This
pattern is seen by observing either the scatter of the data points, or the curved line. (The curved
line was fit by a smoothing algorithm and is presented solely to elicit any temporal patterns.)
Linear patterns, fitted by standard linear regression techniques, show a slight decrease in
chlorophyll a concentrations over time. The largest decrease was only 0.57 pg/l per year and
occurred at Winton, NC, but this represents a 7.4 g/l decrease since 1983. :

The scatter graph of summer chlorophyll @ (June, July and August) concentrations is depicted in
Figure 4.13. The ambient data show no concentrations exceeding 25 pg/l which was one of the
target levels specified in the 1982 Chowan River Water Quality Management Plan (NC DNRCD
1982). Temporal patterns of chlorophyll @ can be detected among the four ambient water
quality stations (Figures 4.12 and 4.13). Most of the highest concentrations of chlorophyll a
occurred during 1984 with significant decreases occurring by 1986. After 1986, chlorophyll a
concentrations increased again and peaked during 1989 and 1990.

The temporal patterns of concentrations of chlorophyll a concentrations (Figure 4.12) are similar
to the patterns of high and low flows (Figure 4.11). Relationships between flow and chlorophyll
a concentrations indicate that years of high flows, particularly high spring flows, are the same
years of high chlorophyll a concentrations. Flow and chlorophyll a concentrations were low’
during 1981, 1986, and 1991 (Figures 4.11 and 4.12).

One limitation of the trend analysis presented above is that it does not take into account the
seasonal variation of chlorophyll a data. In an effort to address the seasonal nature of the data, a
Seasonal Kendall Test was performed on chlorophyll a data from the four ambient monitoring
stations presented in Figures 4.12 and 4.13 for the period of 1982-1996. The Seasonal Kendall
Test is a statistical analysis designed to determine if a trend (upward or downward) is present
over time in data subject to seasonal variation (Gilbert, 1987). The test determined that a slight,
but statistically significant downward trend had occurred at the Gatesville station, but that no
trend could be detected at the other stations. '

One of the chief constraints of either of these analyses is the high degree of variability in the

be made to factor out the variability caused by flow, tests such as the Seasonal Kendall may be
able to detect a more substantial trend over the 15 year period. It should be noted that the
reported incidence of algal blooms in the Chowan River over the past 5-6 years presents a more
encouraging outlook than the results of this statistical test. In recent years reported algal blooms
have declined in both frequency and duration, with significant blooms occurring only twice in
the past 5 years. A more detailed account of algal blooms. in the Chowan River basin is
presented in Section 4.4.4 of this chapter. s

chiorophyli a data due to varability in flow and tdal (TuCtuation. 1 @ Imoic 1igorous eifortcould———
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Figure 4.12. Patterns of the concentrations of chlorophyll-a (Y-axis, pg/l; X-axis = Year) at four ambient stations on
the Chowan River. Curved line represents a smoothing spline fit (lambda=0.1). Slopes, R-squared values, and P-
values for the linear fits are within each chart.
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4.4.3 Phytoplankton

DWQ has collected and analyzed phytoplankton samples from the Chowan River since 1983.
Samples include those collected in conjunction with ambient water quality samples and those
associated with algal blooms. Sample analyses include identification of species at the lowest
taxonomic level and an estimate of species density and biovolume. How often species occur (i.e.
frequency), and a comparison of densities (cells or individuals per unit volume) and biovolume
(size per unit volume) among species is how phytoplankton communities and monitoring stations
can be compared. Changes in community structure can often be related to year, season, climate,
and other environmental factors such as nutrient levels.

This section provides a summary of the phytoplankton samples collected as part of the ambient
monitoring system. A description of the phytoplankton communities is presented first. The
description focuses on the relative contribution a species provides to the phytoplankton
community. An index that integrates measures of species frequency, density and biovolume is
used to describe the communities and rank species. Secondly a summary of the sample
parameters (total densities and total biovolume) is presented.

Ph lankton communiti i mpositi

The phytoplankton sampling effort has varied over the years. That is, not all ambient stations
have been sampled at the same time. Therefore, the following summary is based only on
samples collected within the same time period for three stations on the Chowan River (Winton
(02053244), Colerain (02053632) and Edenhouse (02053652)). By selecting a subset of samples
in this manner, biases are not introduced into the analyses based upon unequal sample sizes.
Since communities change as a result of seasons, samples were grouped by months into seasonal
categories. Sampling did not occur every month and the greatest sampling effort was during the
summer. Thus, there are differences in the number of months combined into the seasonal
categories. The summer season represents a composite of samples collected from June through
September (4 months). Likewise, the winter season included November » December, and
February (3 months) and the spring season included April and May (2 months).

A species ranking index (Importance Value; IV) was developed based on the information
provided by the number of samples in which a species occurred, the sum of the biovolume

(mm3/m3) and density (individuals/ml; Table 4.8) for the species and the total sum of these
parameters for all species. Further explanation of the information in Table 4.8 is provided by
using Anabaena portoricensis as an example. A total of 87 samples were included in the
summer seasonal category. Anabaena portoricensis occurred in 18 (21%) samples. Its total

biovolume and density were 150, 871 (mm3/m3) and 23,429 (individuals/ml) respectively. Thus,
it contributed 65% (0.65) and 13% (0.13) of the total biovolume and density respectively.

The relative frequency of a species represents the probability of selecting that species from a
pool of all species sampled, weighted by the number of samples in which that species occurred.
For example, Anabaena portoricensis occurred in 18 samples, however there was a total of 1429
species occurrences. Thus, the probability of selecting Anabaena portoricensis from the pool of
all species occurrences is 0.01 (18/1429). All relative values are scaled from O to 1. A species
ranking index (often called a species importance value, IV) was developed by averaging the
three relative values. Table 4.8 presents the ten species with the highest importance value for
each seasonal category.

The data (Table 4.8) show seasonal differences based on the biovolume provided by one species,
Anabaena portoricensis. 1t is clear that when Anabaena portoricensis is present it dominates the
community. This species was present in only 21% (n=18) of the summer samples and 4% (n=1)
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Table 4.8. Phytoplankton species composition of the Chowan R. (Summer = Jun.- Sep., Winter =
Nov., Dec., Feb., Spring = Apr. & May; Absolute biovolume (Bvol) in mm?3/m3; absolute density (Den) in units/ml;

equency; see text for details).

SUMMER (=871 ___ Absolute Relative?

Species , o N4 iFreq (%) Bvol Density Freq Bvol Deni 1v3
Anabaena portoricensis 18 21 . 150,871 23429 001 065 013 027
Chroomonas minuta 83 95 1,396 37,147 006 001 021 0.09
Ochromonas species 3 43 49 622 23,0258 . 003 000 013 - 0.05
Cryptomonas erosa 78 90 6,129 9,808 006 003 006 005
Chroomonas caudata 71 82 2,079 11,908§ 005 001 007 004
Vacuolaria virescens 2 4 16,186 22258 002 007 001 003
Skelotonema potamos - 43 49 2,745 8,955 0.03 - 001 005 0.03
Chlorella vulgaris ' 16 18 2,599 9,390 001 001 005 003
Mallomonas akrokomos ‘ 5& 67 229 39208 004 000 0.02 0.02
Cryptomonas ovata 35 40 4,115 2165 002 002 001: 002
Others (n=200)> 963 1,102 45335 44,197 0.67 020 025; 037
TOTAL 14298 1,637 232,306 176,260 1.00 100 1000 1.00
WINTER (=27 ‘ -
Ochromonas species 3 11 41 . 86 3,184 0.04 002 026; 0.11
Chroomonas minuta 25 93 77 2,044 0.09 - 002 017 0.9
Chroomonas caudata 21 78 226 1,326 007 005 011 008
Anabaena portoricensis 1 4 1,044 - 23 0.00 022 000 008
Cryptomonas ovata 12 44 623 327 004 013 003 007
Cryptomonas erosa 17 63 266 431 006 006 004 005
Ochromonas species 10 37 62 554 004 001 005: 003
Chlorella vulgaris 5 19 116 419 0.02 003 0.04; 003
Rhizosolenia species 2 1 4 72 680 0.00 002 006 003
Vacuolaria virescens 2 7 267 38 001 006 000; 002
Others (n=79)% 18% 1,248 1,825 3,031 064 039 025 041
TOTAL 287 1,637 4,663 12,057 1.00 100 1.00: 1.00
SPRING (n=18)! ' '
Chroomionas minuta 17 94 281 7,596 009 003 032 014
Ehlamydomonas-spesies 1 6 1,642 2,746 001 016 011 009
Chroomonas caudata 12 67 580 3,412 006 006 0.14; 009 T
Cryptomonas €rosa 15 83 874 1,418 008 008 006 007
Peridinium cinctum X 17 2,003 243 002 019 001 007
Cryptomonas ovata 15 83 756 38¢ 008 007 002 0.05
Mallomonas majorensis 3 17 645 12028 002 006 005 0.04
Ochromonas species 3 & 4 4 16190 004 000 007;. 004
Skelotonema costatum z 11 705 673% 001 007 003 004
Cryptomonas erosa reflexa i 33 272 21¢ 003 003 001 002
Others (n=-.63)4 115 639 2,785 4,559 059 026 019 035
TOTAL 197 1,094 10586 24072 100 100 1.00 1.00

TTotal number of samples; 2Number represents the absolute value divided by total (scaling from 0 to 1);
3Importance value (IV) is the average of relative values; 4Number of samples in which the species occurred;
5Total number of the remaining species (add 10 to obtain total number of species sampled.)
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of the winter samples, but contributed 65% and 22% of the total species biovolume during these
seasons, respectively. Apparently, it is extremely unlikely to occur during the winter or spring.

When Anabaena portoricensis is absent, the phytoplankton communities are dominated by the
chrysophytes Chroomonas minuta, C. caudata, Cryptomonas erosa and C. ovata. During the
winter a few dinoflagellates may occur (Gymnodinium sp. and Peridinium cinctum) along with
the diatoms Skelotonema potamos and S. costatum.

m f
In the previous section, a subset of the total number of phytoplankton samples was used.
However, here all the ambient phytoplankton samples are used except the five collected from the
station near Gatesville (Station #02053574). Table 4.9 provides quantile measures and the
means and standard errors of phytoplankton density and biovolume for three ambient water
quality stations. ' :

A quantile summary provides information on the percentage of values that are less or equal to
that value. For example, the biovolume data for the station at Winton (02053244) show that 50%

of the samples had biovolumes less than or equal to 200 mm3/m3 (Table 4.9). The summary
shows clearly that the station at Colerain (02053632) has elevated biovolumes. In general a

biovolume greater than 5000 mm3/m3 or a density greater than 10,000 individuals/ml reflects
algal bloom conditions. Elevated biovolumes and densities almost always occur between April
and September; the highest values occur between June and September.

Table 4.9. Summary of phytoplankton samples at three ambient stations in the Chowan River.

~ Station
' 02053244 02053632 02053652
Sample size (n) , 134 - 144 64
Biovolume (mm3/m3)
maximum 100% 9450 63,030 11,570
" 90% 1,740 5,020 3,050
75% _ 670 ' 1,840 1,210
median 50% 200 420 340
25% 90 140 ‘ 110
10% 50 70 , 60
minimum 0% 2 15 ‘ 36
Mean: 700 2,820 1,070
Std Err Mean: 120 690 240
Density (units/ml) , '
maximum 100% 18,440 13,810 8,560
%% 3,260 4,550 3,270
75% 1,140 2,610 1,920
median 50% 430 860 810
25% 210 330 300
10% 110 150 190
minimum 0% 29 35 111
Mean: 1,180 1,820 1,410
Std Err Mean: 190 190 190
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4.4.4 Algal Blooms

Blue green algae blooms in the Chowan River are more severe, cover wider areas, and last longer
during years with heavy winter and spring rains and dry summers. As discussed earlier, over the
last 15 years there is a slight but statistically significant downward trend in chlorophyll a and
nutrients. In addition, the frequency and duration of reported surface blooms has declined in
recent years. Blooms do continue to occur, however, and the annual meteorological patterns
remain important. ‘

Flow data is not available from the Chowan River. Therefore, flow measurements from Ahoskie
. Creek were examined in comparing flow to algal response. During the past 5 years, significant
blue green algal blooms occurred only in 1990 and 1993. Figures 4.14 and 4.15 depict flow
measurements from Ahoskie Creek in those years. Both years recorded significant flow in the
winter and late spring providing nutrient delivery, followed by low flow periods, enabling bloom.
development. ‘ '

In 1990; " gréen flecks" wére first noted in June, and exten”ded: from Holiday Island to the US 17
bridge near Edenton. The bloom was heaviest in mid July with chorophyll @ values from

surface grab samples as high as 350ug/L. ‘The bloom persisted throughout August and jinto
September, however it was confined to the lower river downstream of Colerain due to rainfall in

late August. Anabaena portoricensis and to a lesser extent Anacystis cyanea were dominant
phytoplankton species throughout the summer. . S :

Blooms in 1993 were less severe, and not as long lived as in 1990, but affected the same area.
Bloom conditions were not present until August and September. Associated chlorophyll a
measurements were relatively low with the exception of a sample near Colerain on September 15
which contained 110 ug/L. One fish kill was associated with a blue green bloom in Deep Swamp
Branch on September 5. Anabaena portoricensis comprised 97% of total phytoplankton

biovolume.

One important concern associated with blue green algal blooms appears to be disruption of the
food chain. Evidence suggests that blue green algae, which are not a suitable food source for
small aquatic animals, can disrupt the food chain by replacing normal algal populations. Small

aquatic animals are the basic food item for important fish species in the Chowan River.
Therefore, blue green algae blooms can have a negative impact on fishery populations by

affecting the food source of the small aquatic animals upon which fish feed.

A}‘t-hs@ﬁ:gh:the:Q—ha:;&a;n:BcLﬁzer:haS:dgmgas;txatech.easurab]ﬁ_impmxements in water quality, it

remains sensitive to nutrients and supports blue green algal blooms on certain years. As in the
past, when heavy spring rains are followed by dry summers, blooms are most prevalent. This
suggests that continued implementation of Best Management Practices to further reduce
nonpoint inputs during periods of heavy rain is an important strategy in minimizing the severity,
extent, and duration of blooms in the lower Chowan River.
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4.5 NARRATIVE WATER QUALITY SUMMARIES BY SUBBASIN

4.5.1 Subbasin 01 - Upper Chowan River in North Carolina, Wiccacon River and Ahoskie
Creek

Description

Chowan subbasin 01 is located in the northeastern coastal plain of North Carolina. The Chowan
River originates in Virginia and its streams flow southeastward toward Albemarle Sound. The
Chowan River is formed at the border of Virginia and North Carolina by the confluence of the
Nottoway and Blackwater Rivers. The Chowan basin includes 1315 square miles in North
Carolina, but the largest part of the drainage basin (3575 square miles) lies in Virginia. Major
tributaries to the Chowan River in subbasin 01 include the Wiccacon River and Ahoskie Creek.
The largest urban area in this subbasin is Ahoskie. Land use within this subbasin is mainly
wetlands and agriculture. Figure 4.16 provides a map showing major streams and the location of
DWQ’s sampling locations in this subbasin.

vervi f r Quali

There are 10 permitted dischargers in subbasin 01, all with a flow of < 0.05 MGD.
Bioclassifications of sites in this subbasin were Fair for the Wiccacon River and Ahoskie Creek
and Good-Fair for the Chowan River at Riddicksville based on benthic macroinvertebrate data
from 1995 (Table 4.10 presents all benthic macroinvertebrate sampling results for this subbasin).
Fish community structure data was also collected from Ahoskie Creek, resulting in a NCIBI
rating of Fair. The water quality problems encountered in this subbasin are thought to be due to
nonpoint source runoff. From 1990-1995, 50% of the samples taken from the Wiccacon River
had DO values above the minimum requirement of 4 mg/l. Only 14% of samples collected from
the Chowan River at Riddicksville were above this minimum.

Table 4.10.  Benthic Macroinvertebréte Data, Chowan Subbasin 01, 1983 through 1995.

Site Map# Index# Date S/EPTS BI/BIEPT  Bioclass
Chowan R, SR 1319, Hertford B-1 25 ‘ 08/95 53/8 7.81/4.17  Good-Fair

07/90 58/14  7.46/539  Excellent

07/88 66/10 7.31/6.15  Good

07/86 63/10 7.62/6.27 Good

. 07/84 65/ 6.88/537 Good

Wiccacon R, NC 45, SR 1433, Hertford B-2  25-14 08/95 56/5 7.59/144  Fair

02/95 272 8.60/6.82  Poor

07/89 48/2 8.12/734  Poor

07/87 60/3 8.07/795  Fair

07/85 59/5 7.96/7.18  Fair

07/83 56/4 793/6.72  Fair
Ahoskie Cr, NC 42, Hertford B-3  25-14-1 08/95 61/7 7.67/6.19  Fair

02/95 59/8 6.95/566  Swamp NR
UT Chinkapin Cr, SR 1432, Hertford B4  25-14-3-1 04/86 36/1 834/5.78 . SwampNR

Note: Map # refers to number on sub pasin map; Index # refers to number in Schedule of Classifications

Jor the Chowan River Basin; the ratings are described in section 4.2.1 of this chapter and Appendix II.
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Chapter 4 - Water Quality and Use Support Ratings for the Chowan Basin

Fish tissue samples were collected at S sites within the Chowan 01 subbasin. The Chowan River
from the Virginia Border to the Albemarle Sound (at Highway 17 bridge) remains under a fish
consumption advisory for all fish except herring, shellfish and shad (including roe). The
advisory has been in place since August 1990 and currently recommends that the general
population consume no more than two meals of any fish except those noted above in one month
and that children and pregnant or nursing women consume no fish except those noted above.
The Union Camp Fine Paper mill in Franklin, Virginia is believed to contribute to the dioxin
contamination of fish in the Chowan River. Yearly voluntary monitoring conducted by Union
Camp shows that dioxin levels (as TEQ) in gamefish species collected at Gatlington and Winton
in Chowan subbasin 01 and from Virginia locations on the Backwater and Nottoway Rivers
have been below the 3 ppt (as TEQ) NC action level since monitoring was begun there in 1989.
Channel catfish dioxin levels (as TEQ) from those same locations have been below the action
level since 1994. Mercury contamination in the Chowan 01 subbasin is most prevalent near
Riddicksville and the Wiccacon River near NC 45, with levels exceeding FDA and/or EPA
criteria in 48 of 132 samples. Other metals results throughout the subbasin were non detectable
or at levels below those of human health or ecological concern.

Merchants Millpond (the only significant lake in the Chowan Basin), located in Gates County
was originally called Norfleets Millpond when it was constructed in 1811 and contained a grist
mill, a wheat mill and a saw mill. Currently, the millpond is part of the Merchants Millpond
State Park. The proliferation of aquatic macrophytes, which cover the lake's surface, is not
uncommon in millponds. Both shallow depth and the long retention time of these ponds
encourage the growth of aquatic macrophytes. This is the case with Merchants Millpond. The
over abundance of these plants in Merchants Millpond has been determined as a threat to
designated uses (primarily canoeing and fishing). Low dissolved oxygen values also indicate
that the uses of this lake are threatened. :

This subbasin contains the location of an abandoned fertilizer plant that historically contributed
significant amounts of nutrient to the Chowan River. Sometime subsequent to the abandonment
of the site, it was found that old holding ponds that had been capped with clay were leaking.
Chromium was found in sufficient quantities to trigger the Resource Conservation and Recovery
Act (RCRA), but with respect to water quality, the nutrients contained in the waste presented a
continued concern. The details of a non-discharge permit to begin remediation are still being
worked out among involved agencies, including DWQ.

4.5.2 Subbasin (2 - Meherrin> River and Potecasi Creek

Description

This Chowan subbasin includes the Meherrin River and its tributary streams. The largest of
these tributaries is Potecasi Creek. Murfreesboro is the largest urban area in this subbasin. Land
use within the subbasin is mainly forest and agriculture. The Meherrin River flows into North
Carolina from Greensville County, Virginia. Figure 4.17 provides a map showing the major
hydrological features and the location of DWQ’s sampling sites in this subbasin.

vervi f r li
There are 5 permitted dischargers in subbasin 02, the largest of which is Resinall Corporation
(0.325 MGD) which discharges into an unnamed tributary to Kirby's Creek in Northhampton
County. General water quality in the Meherrin River is Good based on benthic
macroinvertebrate data and Fair for Potecasi Creek (see Table 4.11 for complete list of benthic
macroinvertebrate sampling results). From 1990-1995, 42% of the samples taken from Potecasi
Creek violated the minimum DO requirement of 4 mg/l.
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Chapter 4 - Water Quality and Use Support Ratings for the Chowan Basin

Table 4.11.  Benthic Macroinvertebrate Data, Chowan Subbasin 02, 1983 through 1995.

Site Map # Index # Date S/EPTS  BIBIEPT Bioclass

Jacks Swp, SR 1301, Northampton B-1  254-23 11/84 45/10 7.11/3.03  Good-Fair
Kirby's Cr, SR 1362, Northampton B-2 2544 02/95 62/11 6.52/586  Swamp NR
Meherrin R, SR 1175, Hertford B-3  254-(5) 08/95 489  7.10/3.90 - Good :

02/95 499  7.25/546  Good
07/89 619  7.30/6.15 Good
07/87 73/10  7.41/585 Good
07/85 74/12  7.77/6.32  Excellent
07/83 60/  7.39/6.32 = Good
Potecasi Cr, NC 11, Hertford B4 2548 07/89 66/11 7.28/6.07  Fair
07/86 53/6  7.39/595  Fair
07/84 53/7 6.87/505  Fair
07/83 609  7.39/6.32  Good
Cutawhiskie Cr, SR 1141, Hertford B-5 25-4-8-7 08/95 49/4 6.80/6.13  Fair
: 02/95 46/3 7.24/570  Swamp NR

Note: Map # refers to number on subbasin map; ex # refers to number in Schedule of Classifications
Jor the Chowan River Basin; the ratings are described in section 4.2.1 of this chapter and Appendix II.

Fish community structure data were collected from Cutawhiskie Creek. The low NCIBI score
(36) was attributed to a combination of only one sunfish species collected and an absence of
piscivorous species. Both of these metrics are sensitive to degradation of pool habitats and
quality of instream cover. No rating was given to this swamp stream.

Fish tissue samples were collected only from the Meherrin River at NC 258. The Meherrin
River and Potecasi Creek are not under a fish consumption advisory due to dioxin contamination.
Yearly voluntary monitoring conducted by Union Camp on channel catfish from the Meherrin
River at NC 258 shows that dioxin levels (as TEQ) have been below the 3 ppt NC action level
since 1991. Mercury contamination in samples collected from the Meherrin River was minimal,
with only 3 samples exceeding the EPA screening value. Other metals results were non
detectable or at levels below those of human health or ecological concern.

4.5.3 Subbasin 03 - Chowan River from Catherine Creek to Rockyhock Creek

Description

Chowan subbasin 03 contains the middle section of the Chowan River, above Rockyhock Creek
and below Bennett Creek, including the tributaries Indian Creek and Catharine Creek. Land use
is mainly forested wetlands. Figure 4.18 provides a visual description of the area and shows
where DWQ’s sampling sites in the subbasin are located.

f li
Most of the information about water quality in this subbasin comes from water chemistry and
phytoplankton sampling and is summarized previously in this chapter. No benthos or fish
community structure collections have been made in this subbasin.

The Chowan River from the Virginia Border to the Albemarle Sound (at Highway 17 bridge)
remains under a fish consumption advisory for all fish except herring, shellfish and shad
(including roe). The advisory has been in place since August 1990 and currently recommends
that the general population consume no more than two meals of any fish except those noted
above in one month and that children and pregnant or nursing women consume no fish except.
those noted above. Further discussion of this is in Section 3.2.2 in Chapter 3.
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Chapter 4 - Water Quality and Use Support Ratings for the Chowan Basin

Yearly voluntary gamefish monitoring conducted by Union Camp at Marker 16 and Marker 5 in
subbasin 03 shows that largemouth bass and bluegill sunfish dioxin levels (as TEQ) have been
below the 3 ppt NC action level since monitoring was begun there in 1990. Union Camp’s
monitoring further shows that channel catfish dioxin levels (as TEQ) have been below the NC
action level at Marker 16 since 1994, and have been below the NC action level at Marker 5 since
1993. Marker 9 channel catfish levels were below the action level during 1995 and 1996, but
have increased to slightly above the action level for 1997. It should be noted that the Albemarle
Sound and the lower portion of the Chowan River experience tidal action and that the fish in this
area may be impacted by other discharges of dioxin into waters that flow into the sound.

4.5.4 Subbasin 04 - Chowan River from Rockyhock Creek to Albemarle Sound
Description

Chowan subbasin 04 includes a small northwest portion of the Albemarle Sound, including
Salmon Creek, Edenton Bay and Pembroke Creek, and the west side of the mouth of the Chowan
River, below US 17. There are no large urban areas in this subbasin, Land use is mainly
forested wetlands. Figure 4.19 shows the location of DWQ’s sampling sites in the subbasin.

Overview of Water Quality

The only permitted discharger in subbasin 04 is the R. J. Reynolds Tobacco Company with a
flow of 0.25 MGD. The only benthos site sampled in this subbasin is the Chowan River at US
17, where water quality has generally remained Good-Fair, based on benthic macroinvertebrate
data, since 1983. Table 4.12 the resuits of all benthic samples taken at this location.

Table 4.12.  Benthic Macroinvertebrate Data, Chowan Subbasin 04, 1983 through 1995,

—
——

Site Map # Index # Date  S/EPTS BI/BIEPT Bioclass

Chowan R, US 17, Hertford B-1 25 08/95 34/8 6.50/540  Good-Fair
06/90 41/11 6.32/4.87 Good
07/88 451  6.72/5.55 Good-Fair
07/86 38/6 6.81/5.55  Good-Fair
07/85 3715 7.04/491 Fair
07/84 41/8 6.61/491 Good-Fair
07/83 42/8 7.07/506  Good-Fair

Note: Map # refers to number on subbasin map; Index # refers to number in Schedule of Classifications
Jor the Chowan River Basin; the ratings are described in section 4.2.1 of this chapter and Appendix II.

Fish tissue samples were collected at four sites within this subbasin. Mercury contamination was
minimal in these fish with only 3 of 47 samples containing mercury above human health criteria.
Other metals and organics results were non-detectable or at levels below those of human health
or ecological concern.

The Chowan River from the Virginia Border to the Albemarle Sound (at Highway 17 bridge)
remains under a fish consumption advisory for all fish except herring, shellfish and shad
(including roe). The advisory has been in place since August 1990 and currently recommends
that the general population consume no more than two meals of any fish except those noted
above in one month and that children and pregnant or nursing women consume no fish except

those noted above. Further discussion of this is in Section 3.2.2 in Chapter 3.
Union Camp has conducted voluntary fish tissue monitoring for channel catfish at the Highway

17 bridge since 1989 and at marker 2 (within the Albemarle Sound advisory area) since 1990.
Union Camp performed no gamefish monitorin g n Chowan subbasin 04 until 1997. 1997 data
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Chapter 4 - Water Quality and Use Support Ratings for the Chowan Basin

for fish collected at the Highway 17 bridge shows that largemouth bass and bluegill sunfish
dioxin levels (as TEQ) are below the 3 ppt NC action level. The channel catfish dioxin levels in
Chowan subbasin 04 were below the action level during 1996, but have increased slightly above
the action level for 1997. It should be noted that the Albemarle Sound and lower portion of the
Chowan River experience tidal action and the fish in this area may be impacted by other
discharges of dioxin into waters that flow into the sound.

46  USE-SUPPORT: DEFINITIONS AND METHODOLOGY
4.6.1 Introduction to Use Support

Waters are classified according to their best intended uses. Determining how well a waterbody
supports its designated uses (use support status) is another important method of interpreting
water quality data and assessing water quality. Use support assessments for the Chowan River
basin are presented in Section 4.5.

Surface waters (streams, lakes or estuaries) are rated as either fully supporting (S), support-
threatened (ST), partially supporting (PS), or not supporting (NS). The terms refer to whether
the classified uses of the water (such as water supply, aquatic life protection and swimming) are
fully supported, partially supported or are not supported. For instance, waters classified for
fishing and water contact recreation (class C) are rated as fully supporting if data used to
determine use support (such as chemical/physical data collected at ambient sites or benthic
macroinvertebrate bioclassifications) did not exceed specific criteria. However, if these criteria
were exceeded, then the waters would be rated as ST, PS or NS, depending on the degree of
exceedence. ,

Streams rated as either partially supporting or nonsupporting are considered impaired. A
waterbody is fully supporting but threatened (ST) for a particular designated use when it fully
supports that use now, but may not in the future unless pollution prevention or control action is
taken. Although threatened waters are currently supporting uses, they are treated as a separate
category from waters fully supporting uses. Streams which had no data to determine their use
support were listed as non-evaluated (NE).

For the purposes of this document, the term impaired refers to waters that are rated either
partially supporting or not supporting their uses based on specific criteria discussed more fully
below. There must be a specified degree of degradation before a stream is considered impaired.
This differs from the word impacted, which can refer to any noticeable or measurable change in
water quality, good or bad. ~

4.6.2 Interpretation of Data

The assessment of water quality presented below involved evaluation of available water quality
data to determine a water body's use support rating. In addition, an effort was made to determine
likely causes (e.g., sediment or nutrients) and sources (e.g., agriculture, urban runoff, point
sources) of pollution for impaired waters. Data used in the use support assessments include
biological data, chemical physical data, lakes assessment data, DEH shellfish sanitation surveys,
and monitoring data.  Although there is a general procedure for analyzing the data and
determining a waterbody’s use support rating, each stream segment is reviewed individually, and
best professional judgment is applied during these determinations.

Interpretation of the use support ratings compiled by DEM should be done with caution. The

methodology used to determine the ratings must be understood, as should the purpose for which
the ratings were generated. The intent of this use-support assessment was to gain an overall
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picture of the water quality, how well these waters support the uses for which they were
classified, and the relative contribution made by different categories of pollution within the
basin. In order to comply with guidance received from EPA to identify likely sources of
pollution for all impaired stream mileage, DEM used the data mentioned above.

The data are not intended to provide precise conclusions about pollutant budgets for specific
watersheds. Since the assessment methodology is geared toward general conclusions, it is
important not to manipulate the data to support policy decisions beyond the accuracy of these
data. For example, according to this report, nonpoint source pollution is the greatest source of
water quality degradation. However, this does not mean that there should be no point source
control measures. All categories of point and nonpoint source pollution have the potential to
cause significant water quality degradation if proper controls and, practices are not utilized.

The threat to water quality from all types of activities heightens the need for point and nonpoint
source pollution control. It is important to consider any source (or potential source) of pollution
in developing appropriate management and control strategies. The potential for further problems
remains high as long as the activity in question continues carelessly. Because of this potential,
neglecting one pollution source in an overall control strategy can mask the benefits achieved
from controlling all other sources. : .

4.6.3 Asséssment Methodology - Freshwater Bodies

Many types of information were used to determine use support assessments and to determine
causes and sources of use support impairment. A use support data file is maintained for each of
the 17 river basins. In these files stream segments are listed as individual records. All existing
data pertaining to a stream segment (from the above list) is entered into its record. In
determining the use support rating for a stream segment, corresponding ratings are assigned to
data values where this is appropriate. The following data and the corresponding use support
ratings are used in the process: (note: The general methodology for using this data and

translating the values to use support ratings corresponds closely to the 305(b) guidelines with
some minor modifications.) : : ,

Biological Data

Benthic Macroinvertebrate Bioclassification

Criteria have been developed to assign bioclassifications ranging from Poor to Excellent to each
benthic sample based on the number of taxa present in the intolerant groups Ephemeroptera,
Plecoptera and Trichoptera (EPT S) and the Biotic Index which summarizes tolerence data for all

Bioclassification Rating

Excellent Supporting

Good Supporting
Good-Fair Support Threatened
Fair Partially Supporting

Poor : Not Supporting -

taxa in each collection. The bioclassiiications are transhated to-use supportratngs-as-follews———=
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Fi mmuni

The North Carolina Index of Biotic Integrity (NCIBI) is a method for assessing a streams
biological integrity by examining the structure and health of its fish community. The index
incorporates information about species richness and composition, trophic composition, fish
abundance and fish condition. The index is translated to use support ratings as follows:

NCIBI Rating

Excellent Supporting
Good-Excellent Supporting

Good Supporting
Fair-Good Support Threatened
Fair Partially Supporting
Poor-Fair Partially Supporting
Poor ’ Not Supporting
Very Poor - Poor | Not Supporting
Very Poor Not Supporting

Phytoplankton and Algal Bloom Data

Prolific growths of phytoplankton, often due to high concentrations of nutrients, sometimes
result in “blooms™ in which one or more species of alga may discolor the water or form visible
mats on top of the water. blooms may be unsightly and deleterious to water quality, causing fish
kills, anoxia, or taste and odor problems. An algal sample with a biovolume larger than 5,000
mm3/m3, density greater than 10,000 units/ml, or chlorophyll a concentration approaching or
exceeding 40 micrograms per liter (the NC state standard) constitutes a bloom. A waterbody is
rated ST if the biovolume, density and chlorophyll a concentrations are approaching bloom
concentrations. If an algal bloom occurs, the waterbody is rated PS.

Chemical/Physical Data

Chemical/physical water quality data is collected through the Ambient Monitoring System as
discussed in section 4.2.7. This data is downloaded from STORET to a desktop computer for
analysis. Total number of samples and percent exceedences of the NC state standards are used
for use support ratings. Percent exceedences correspond to use support ratings as follows:

Standards Violation - Rating

Criteria exceeded < 10% Fully Supporting
Criteria exceeded 11-25% Partially Supporting
Criteria exceeded >25% Not Supporting

It is important to note that some waters may exhibit characteristics outside the appropriate
standards due to natural conditions. These natural conditions do not constitute a violation of
water quality standards. ,

Lakes Program Data

As discussed in section 4.2.3, assessments have been made for all publicly accessible lakes, lakes
which supply domestic drinking water, and lakes where water quality problems have been
observed. ‘ '

Sources and Cause Data

In addition to the above data, existing information was entered for potential sources of pollution

(point and nonpoint). It is important to note that not all impaired streams will have a potential
source and/or cause listed for them. Staff and resources do not currently exist to collect this level
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of information. Much of this information is obtained through the cooperation of other agencies
(federal, state and local), organizations, and citizens. ' K

Point Source Dafa

le Effluen ici ' ‘ .
Many facilities are required to monitor whole effluent toxicity by their NPDES permit or by
administrative letter. Streams that receive a discharge from a facility that have failed its whole
_ effluent toxicity test may be rated ST (unless water quality data indicated otherwise), and have
that facility listed as a potential source of impairment.

Daily Monitoring Repor{s R ;

Streams which received a discharge from a facility significantly out of compliance with permit
limits may be rated ST (unless water quality data indicated otherwise), and have that facility
listed as a Point Source potential source of impairment.

Nonpoint Source Data

Information related to nonpoint source pollution‘ (i.e., agricultural, urban and construction) was
obtained from monitoring staff, other agencies (federal, state and local), 1988 nonpoint source
workshops, land-use reviews, and workshops held at the beginning of each basin cycle.

Problem Parameters |

Causes of use support impairment (problem parameters) such as sedimentation and low dissolved
oxygen, were also identified for specific stream segments. For ambient water quality stations,
those parameters which exceeded the water quality standard > 10% of the time for the review
period were listed as a problem parameter. For segments without ambient stations, information
from reports, other agencies, and monitoring staff were used if it was available.

Monitored vs. Evaluated

Assessments were made on either monitored (M) or evaluated (E) basis depending on the level
of information that was used. Streams are rated on a monitored basis if the data is less than five
years old. Streams are rated on an evaluated basis under the following conditions:

If the only existing data for a stream is more than five years old, this data is used to rate
the stream on an evaluated basis. '

If a stream is a tributary to a monitored (segment of a) stream rated fully supporting (S)
or support threatened (ST), the tributary will receive the same rating on an evaluated
basis. If a stream is a tributary to a monitored (segment of a) stream rated partially

supporting (PS) or not supporting (NS), the stream is considered not evaluated (NE).
4.6.4 Assigning Use Support Ratings

At the beginning of each assessment, all data is reviewed by subbasin with the monitoring staff,
and data is adjusted where necessary based on best professional judgment. Discrepancies
between data sources are resolved during this phase of the process. For example, a stream may
be sampled for both benthos and fish community structure, and the bioclassification may differ
from the NCIBI (i.e. the bioclassification may be S while the NCIBI may be PS). To resolve
this, the final rating may defer to one of the samples (resulting in S or PS), or, it may be a
compromise between both of the samples (resulting 1n ST).
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After reviewing the existing data, ratings are assigned to the streams. If one data source exists
for the stream, the rating is assigned based on the translation of the data value as discussed
above. If more than one source of data exists for a stream, the rating is assigned according to the
following hierarchy:

Benthic Bioclassification / Fish Community Structure
Chemical/Physical Data ‘
Monitored Data > 5 years old

Compliance / Toxicity Data

This is only a general guideline for assigning use support ratings and not meant to be restrictive.
Each segment is reviewed individually and the resulting rating may vary from this process based
on best professional judgment which takes into consideration site specific conditions.

After assigning ratings to streams with existing data, streams with no existing data were
assessed. Streams that were direct or indirect tributaries to streams rated S or ST received the
same rating (with an evaluated basis) if they had no known significant impacts, based on a
review of the watershed characteristics and discharge information. Streams that were direct or
indirect tributaries to streams rated PS or NS, or that had no data were assigned a Not Evaluated
(NE) rating. ‘

4.6.5 Revisions to Methodology Since 1992 - 93 305(b) Report

Methodology for determining use support has been revised. In the 1992-1993 305(b) Report,
evaluated information from older reports and workshops were included in the use support
process. Streams rated using this information were considered to be rated on an evaluated basis.
In the current use support process, this older, evaluated information has been discarded, and

‘streams are now rated using only monitored information (including current and older monitoring

data). Streams are rated on a monitored basis if the data is less than five years old. Streams are
rated on an evaluated basis under the following conditions: ,
If the only existing data ;for a stream is more than five years old, ihis data is used to rate the
stream on an evaluated basis. ' ‘

If a stream is a tributary to a monitored segment of a stream rated fully supporting
(S) or support threatened (ST), the tributary will receive the same rating on an
evaluated basis. If a stream is a tributary to a monitored segment rated partially
supporting (PS) or not supporting (NS), the stream is considered not evaluated (NE).

These changes resulted in a reduction in streams rated on an evaluated basis.

The basinwide process allows for concentrating more resources on individual basins during the
monitoring phase. Therefore, more streams were monitored, and more information was available
to use in the use support process. '

Fish consumption advisories are no longer used in determining the use support rating. They are
now shown on a separate map, and discussed in Chapter 3. This will more clearly show what
types of advisories are in effect, and where they are occurring.
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4.7 USE SUPPORT RATINGSFOR THE CHOWAN RIVER BASIN

Use Support ratings for all monitbred and evaluated surface waters in the basin are presénted on
color-coded maps in Figure 4.20. The following sections describe the assignment of ratings to
both the fresh and salt waters in the basin.

4.7.1 - Freshwater Streams and Rivers

Of the 788 miles of freshwater streams and rivers in the Chowan bésin, use support ratings were
determined for 64% or 507 miles of water. The relative breakdown of percentages for the use
support categories is as follows: - ' ' : :

SUPPORTING..........ccoevnves reenenenrenssn42%
Fully supporting (17%)
Support-threatened (25% ) ‘

IMPAIRED................ rorscavbnssns rereeenens 22%

Partially supporting (22%)
' Not supporting (0%)
NOT EVALUATED. ......ceeieeeerneee 36%

" These use support values are different from the values in the 1992-1993 305(b) Report. The total
waters supporting their uses appear to have increased, while those that are impaired appear to
have decreased. While the water quality may have improved since the 1992-1993 305(b) report,
the changes-in values may also be due to revisions in the methodology for assigning use support
(discussed earlier in section 4.4.5). : :

 Table 4.13 provides information on streams and stream segments that were monitored. Streams
with data that was collected during the time period of 1991 through 1995 are considered to be
monitored. This includes bioclassification and collection date for macrobenthic invertebrate
samples, fish community structure samples, ambient monitoring station information, problem
parameters such as sediment, potential sources of pollution (point or nonpoint), and the overall
use support rating. All remaining streams in the basin were rated on an evaluated basis, or, if no
data exists, were considered not evaluated. Table 4.14 presents the overall use support
determinations by subbasin.

Impaired Frg shwater Streams

In_determining sources of pollution for impaired waters, observation from field staff, information

from the 1988 nonpoint source workshops, and”drsz:irargerdanyrmonitorh‘rgzrepffﬁs:were%%d?:r:»::Mr

This does not provide a complete explanation for all potential sources of pollution in the basin.
Recently, multi-agency teams have been assigned to address nonpoint source pollution in each of
the river basins. As the different agencies work together within these teams, they will eventually
provide more complete information on the nonpoint sources affecting the impaired waters. -

In subbasin V030101, 64 stream miles were rated partially supporting. Approximately 44 miles
(the Ahoskie Creek and several tributaries) is thought to be impaired from agriculture and
channelization, while the source was unknown for the remaining 20 miles (the Wiccacon River).

In subbasin 030102, 66 stream miles were rated partially suppbrting. Potecasi Creek,
Cutawhiskie Swamp, and Chapel Branch are all thought to be impaired due to agriculture and
channelization.
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Chapter 4 - Water Quality and Use Support Ratings for the Chowan Basin

In subbasin 030104, 39 stream miles were rated partially supporting, including the lower part of
the Chowan which is discussed below. Sources of impairment are thought to be agriculture and
channelization. Edenton Bay, like the lower portion of the Chowan River, is rated PS due to the

nuisance algal blooms.

The Chowan River (particularly the portion downstream of Holiday Island) has historically had
problems with eutrophication. Nuisance algal blooms have been documented as far back as the
early 1970s. Although the NSW strategy has been in place since 1982 and reductions in
phosphorus and nitrogen have been documented, this portion of the river is still susceptible to
blooms. The blooms almost always occur during warm, dry summers preceded by high spring
river flows. Significant blooms were documented in 1990 and 1993. This portion of the
Chowan River was rated partially supporting due to these blooms and the continued sensitivity to
nutrients. This impairment is attributed to both point (Colerain WWTP and United Piece Dye
Works) and nonpoint (agriculture) sources. :

4.7.2 Lakes
Subbasin 030501

Merchants Millpond, located in Gates County, is the only significant lake in the Chowan basin.
It is currently classified as C NSW and has a surface area of 450 acres. It was sampled in August
1995 and the proliferation of aquatic macrophytes resulted in a support threatened rating.

4.7.3 Use Support Ratings for Waters in Virginia

The State of Virginia has assigned use support ratings for the Chowan River-Dismal Swamp
Basin in their state. The area is made up primarily of the Chowan drainage, but includes a small
area that drains into what NC DWQ defines as the Pasquotank basin. Table 4.15 presents the
results of their use support assessment for rivers in the Chowan-Dismal Swamp River Basin.

Use Support Ratings for the Rivers of the Chowan River-Dismal Swamp Basin -
Presented in Terms of Percent of Waters Representing Support Category
(Source: Virginia DEQ, 1994) :

Table 4.15.

Fully Threatened
Supporting 5 '  2S5Co0t |
Aquatic 99% <1% <1% <1% 0%
— Life__ : ‘
Fish Con- 99% 0% <1% 0% 0%
sumption i
Swimming 100% | 0% 0% 0% 0%
Drnking | 78% | 0% 0% 0% 21%
Water S : ‘
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Chapter 5 - Existing Water Quality Programs and Program Initiatives

5.2.2 State Authorities for NC's Water Quality Program

» G.S. 143-214.1 - Directs and empowers the NC Environmental Management
Commission (EMC) to develop a water quality standards and classifications program.

G.S. 143-214.2 - Prohibits the discharge of wastes to surface waters of the state
without a permit. S

e G.S. 143-214.5 - Provides for establishment of the state Water Supply Watershed
Protection Program. '

e G.S. 143-214.7 - Directs the EMC to establish a Stormwater Runoff Program.

° G.S. 143-215 - Authorizes and directs the EMC to establish effluent standards and

- limitations. ‘ :
e G.S. 143-215.1 - Outlines methods for control of sources of water pollution (NPDES
- and nondischarge permits, statutory notice requirements, public hearing requirements,

appeals, etc.). _ ’ .

. G.S. 143-215.1 - Empowers the EMC to issue special orders to any person whom it
finds responsible for causing or contributing to any pollution of the waters of the state
within the area for which standards have been established. ‘ ;

e G.S. 143-215.3(a) - Outlines additional powers of the EMC including provisions. for
adopting rules, charging permit fees, delegating authority, investigating fish kills and
investigating violations of rules, standards or limitations adopted by the EMC.

° G.S. 143-215.6A, 143-215.6B and 143-215.6C - Includes enforcement
provisions for violations of various rules, classifications, standards, limitations, provisions
or management practices established pursuant to G.S. 143-214.1, 143-214.2, 143-214.5,
143-215, 143-215.1, 143-215.2. 6A describes enforcement procedures for civil penalties.
6B outlines enforcement procedures for criminal penalties. 6C outlines provisions for
injunctive relief. '

° G.S. 143-215.75 - Outlines the state's Oil Pollution and Hazardous Substances Control

Program. '
5.3 Surface Water Classifications and Standards

North Carolina has established a water quality classification and standards program pursuant to
G.S. 143-214.1. Classifications and standards are developed pursuant to 15A NCAC 2B.0100 -
Procedures for Assignment of Water Quality Standards. Waters were classified for their “best
usage" in North Carolina beginning in the early 1950's, with classification and water quality
standards for all the state's river basins adopted by 1963. The effort to accomplish this included
identification of water bodies (which included all named water bodies on USGS 7.5 minute
topographic maps), studies of river basins to document sources of pollution and appropriate best

usesyand-formal-adoption-of-standards/clagsifications-following-public-hearings

The Water Quality Standards program in North Carolina has evolved over time and has been
modified to be consistent with the Federal Clean Water Act and its amendments. Water quality
classifications and standards have also been modified to promote protection of surface water
supply watersheds, high quality waters and the protection of unique and special pristine waters
with outstanding resource values. Classifications and standards have been broadly interpreted to
provide protection of uses from both point and nonpoint source pollution.

Some of the classifications, particularly for HQW, ORW and WS waters, outline protective
management strategies aimed at controlling point and nonpoint source pollution. -Special HQW
protection management strategies are presented in 15A NCAC 2B.0201(d), which is included in its
entirety in Appendix I under Antidegradation Policy. These measures are intended to prevent
degradation of water quality below present levels from both point and nonpoint sources. HQW
requirements for new wastewater facilities and for existing facilities which expand beyond their
currently permitted loadings address oxygen-consuming wastes, total suspended solids,
disinfection, emergency requirements, volume, nutrients (in nutrient sensitive waters) and toxic
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substances. For oxygen-consuming wastes, for example, effluent limitations for new or
expanding facilities are as follows: BOD5 = 5 mg/l; NH3-N = 2 mg/l; DO = 6 mg/l (except for
those expanding discharges which expand with no increase in permitted pollutant loading).

For nonpoint source pollution, development activities which require an Erosion and Sedimentation
Control Plan in accordance with rules established by the NC Sedimentation Control Commission
or local erosion and sedimentation control program approved in accordance with 15SA NCAC 4B
.0218, and which drain to and are within one mile of High Quality Waters will be requlred to
control runoff from the one-inch design storm using either a low density or high density option
described in the rules.

The requirements for ORW waters are more stringent than those for HQWs. Special protection
measures that apply to North Carolina ORWs are set forth in 15A NCAC 2B .0216 (most of which
is included in Appendix I). At a minimum, no new discharges or expansions of existing
discharges are permitted, and stormwater controls for most development needing an Erosion and
Sedimentation Control Plan are required.

The requirements for WS waters vary significantly from WS-I to WS-V. The WS-I classification
carries the most stringent requirements for dischargers and surrounding land use activities while
WS-V carries the least.

5.4 NORTH CAROLINA'S POINT SOURCE CONTROL PROGRAM

North Carolina does not allow point source discharges without a permit. Discharge permits are
issued under the authority of North Carolina General Statute (NCGS) 143.215.1 and the National
Pollutant Discharge Elimination System (NPDES) program. The NPDES program was delegated
to North Carolina from the US Environmental Protection Agency. These permits serve as both
state and federal permits. North Carolina has a comprehensive NPDES program which includes
the permitting of both wastewater and stormwater discharges. Information on permitted NPDES
dischargers within the Chowan River basin can be found in Section 3.3.

NPDES permits are issued in two categories; individual or general. Individual permits are issued
to a specific facility, contain site specific requirements, and incorporate recommendations from the
basinwide water quality management plan. Individual NPDES permits are typically issued for a
five year cycle with all permits in a river basin expiring at the same time. This permitting strategy
allows for comprehensive review of individual dischargers within the basin and implementation of
recommendations contained in the basinwide water quality management plan. New discharge
permits issued during an interim period are given a shorter permit cycle so that expiration coincides
with the basin cycle. Individual permits in the Pasquotank River basin are scheduled for expiration
and renewal in February and March of 1998.

General permits are developed for specific types of industries. Each general permit contains
requirements that are appropriate for a typical facility within a specific industrial classification.
Facilities that are considered atypical or have a history of water quality problems are required to
obtain an individual permit. Because general permits are specific to a type of industrial activity and
are issued statewide they do not contain basin specific measures. A general permit is typically
issued for a five year cycle, which expires statewide on the same date. All general permits have a
permit number that begins with "NCG".

5.4.1 NPDES Permits for Wastewater Discharges
Under the NPDES wastewater permitting program, each NPDES discharger is assigned either

major or minor status. For municipalities, all dischargers with a flow of greater than 1 million
gallons per day (MGD) are classified as major.
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All new wastewater discharge permit applications must include an engineering proposal which
includes a description of the origin, type, and flow of wastewater, a summary of waste treatment
and disposal options, and a narrative description of the proposed treatment works and why the
proposed system and point of discharge were selected. The summary must contain sufficient detail
to assure that the most environmentally sound alternative was selected from the reasonably cost ,
effective options.  An assessment report describing the impact on waters in the area must be }
submitted for all applications of new discharges in excess of 500,000 gallons per day or 10 million :
‘gallons per day of cooling water or any other proposed dlscharge of 1 million gallons per day or

more. : l

Under the NPDES program wastewater treatment systems must be operated by a certified

operator. . Training and certification of operators is conducted by the DWQ. It is the goal of the -
program to provide competent and conscientious professionals that will protect both the j
environment and public health. , ‘ [

The amount or loading of specific pollutants that are allowed to be discharged into surface waters \
are defined in the NPDES permit and are called effluent limits. Point source discharges generally }
have the most impact on a stream during low flow conditions when the percentage of treated

effluent within the stream is greatest. Effluent limits are generally set to protect the stream during X
these low flow conditions. The standard low flow used for determining point source impacts is ‘.‘ [
called the 7Q10. This is the lowest flow which occurs over seven consecutive days and which has
an average recurrence of once in ten years. Computer modeling may be used to determine the fate
and transport of pollutants, reduction goals for contaminants, and to derive effluent limits for :
NPDES permits. A wasteload allocation is performed to ensure the effluent limits are set at levels }
‘that can be safely assimilated by the receiving stream.

Most dischargers are required to periodically sample their treated effluent. This process is called ‘ t
self-monitoring. Larger and more complex dischargers are also required to sample both upstream
and downstream of the discharge point. NPDES facilities are required to monitor for all pollutants ,
for which they have permit limits as well as other pollutants which may be present in their ]
wastewater. Sampling results are submitted to DWQ each month for compliance evaluations. If |
limits are not being met, various legal actions may be taken agamst the discharger to ensure future
compliance. ‘
,

All domestic wastewater dischargers are required to monitor flow, dissolved oxygen, temperature,
fecal coliform, BOD, ammonia, and chlorine (if they use it as a disinfectant). In addition, ;
wastewater treatment facilities with industrial sources may have to monitor for chemical specific " )
toxicants and/or whole effluent toxicity, and all dischargers with design flows greater than 50,000
vallons_ner..da\z«(ﬂPD)..mon.toz:.formtot..lﬁnhnsphomsngd,@.,l,_nm@g@n finimum _NPDES

wastewater monitoring requirements are provided in 15A NCAC 2B .0500. l

Other methods of collecting point source information include effluent sampling by DWQ during
inspections and special studies. The regional offices may collect data at a given facility if they v
believe there may be an operational problem or as a routine compliance check. DWQ may collect a {
effluent data during intensive surveys of segments of streams. Extensive discharger data have
been collected during.on-site toxicity tests.

A pretreatment program is aimed at protecting municipal wastewater treatment plants and the \
environment from the adverse impacts that may occur when hazardous or toxic wastes are /
discharged into a public system. This program requires that businesses and other entities that use i
or produce toxic wastes pretreat their wastes prior to discharging into a public wastewater system. ! f

5-4 | !



Chapter 5 - Existing Water Quality Programs and Program Initiatives

environment from the adverse impacts that may occur when hazardous or toxic wastes are
discharged into a public system. This program requires that businesses and other entities that use
or produce toxic wastes pretreat their wastes prior to discharging into a public wastewater system.

5.4.2 NPDES Permits for Stormwater Discharges

As currently defined by the NPDES program, stormwater point source discharges originate from
two distinct sources; municipalities and selected industrial facilities. Subject municipalities are
defined as those incorporated areas that encompass a population of 100,000 or more. Subject
industrial activities are those where stormwater discharges directly related to manufacturing,
processing or raw materials storage areas occur. A complete definition of "stormwater discharge
associated with industrial activity" including a comprehensive listing of subject industries can be
found in 40 CFR 122.26. The types of industrial activities that are subject to stormwater
permitting are typically defined by Standard Industrial Classification (SIC) codes. SIC codes have
been developed by the federal Office of Management and Budget to define industries in accordance
with the composition and structure of the economy.

There are currently 19 general stormwater permits available for specific types of industrial activities
across the state. As previously explained, the general permits define stormwater controls and
monitoring for a typical facility within a specific industrial classification. General stormwater
permits incorporate requirements determined to be appropriate based upon an analysis of available
analytical monitoring data, input from industry and associations, site visits, and review of federal
and other documents providing guidance on specific types of industries, pollutants, and
stormwater discharges. '

The North Carolina Department of Transportation (DOT) is subject to the NPDES stormwater
permitting program. The permit, when issued, will cover stormwater runoff from DOT's non-
administrative activities throughout the state including the state roadway network, construction,
vehicle maintenance, and materials storage facilities. The draft permit is currently scheduled to be
sent to public notice in 1998. '

Stormwater permits may specify monitoring and reporting requirements for both quantitative and
qualitative assessment of the stormwater discharge as well as operational inspections of the entire
facility. The specific pollutant parameters for which sampling must be performed are based upon
the types of materials used and produced in the manufacturing processes and the potential for
contamination of the stormwater runoff at a typical facility. :

All NPDES stormwater permits require the development and implementation of a Stormwater
Pollution Prevention Plan (SPPP). The SPPP requires the pemmitted facility to develop a
comprehensive stormwater management plan. This plan is the basis for evaluating the pollution
potential of the site and implementing best management practices (BMPs) to reduce pollutants in
runoff from the site.

All stormwater permits specify qualitative monitoring of each stormwater outfall for the purposes
of evaluating the effectiveness of the Stormwater Pollution Prevention Plan and assessing new
sources of stormwater pollution. Qualitative monitoring parameters include color, odor, clarity,
floating and suspended solids, foam, oil sheen, and other obvious indicators of stormwater
pollution. ’

Stormwater permits may provide for the use of cut-off concentrations in order to minimize the
required analytical monitoring for facilities which are not significant contributors to stormwater
pollution. These cut-off concentrations are not intended to be effluent limits (as used in wastewater
permitting), but provide guidelines for determining which facilities are major contributors to
stormwater pollution and need further monitoring. The arithmetic mean of all monitoring data
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collected during the term of the permit must be calculated for each parameter and compared to the
permitted cut-off concentration. If the mean is below the cut-off concentration, then the facility
may discontinue analytical monitoring for that parameter until the final year of the permit unless
changes occur at the facility. This approach prevents faciliies from using the cut-off
concentrations as target concentrations for evaluating the effectiveness of the Stormwater Pollution
Prevention Plan while also ensuring that problem facilities continue to collect analytical data on

their discharges. ‘ o |
5.5 NONPOINT SOURCE CONTROL PROGRAMS

Nonpoint source pollution occurs when rainfall or snowmelt runs off the ground or impervious
surfaces like buildings and roads and drains into waterways. Some of the most common nonpoint
~ source pollutants and their causes are presented in Chapter 3.

The two approaches that are used to address nonpoint source pollution are prevention and
engineered controls. Some of the methods of pollution prevention include optimum site planning,
use of natural drainage systems rather than curb and gutter, nutrient management plans,
public/farmer education, storm drain stenciling, and hazardous waste collection sites. It is
generally more cost-effective to prevent and minimize pollution than to build engineered controls.
For example, developers who are subject to stormwater requirements often choose to build low
density developments rather than bearing the expense of building engineered BMPs, Engineered
BMPs also have on-going expenses associated with long-term operation and maintenance.

Engineered BMPs genéra]ly work by capturing, retaining, and treating runoff before it leaves an

area. Some commonly used types of BMPs include stormwater wetlands, wet detention ponds,

water control structures, bioretention areas, and infiltration basins. Often higher levels of pollutant
removal can be achieved by using a combination of different control systems. The main advantage
of engineered controls is that they can treat runoff from high density developments.

The current trend is toward a more comprehensive “systems approach” to managing nonpoint-

source pollution. This involves using an integrated system of preventive and control practices to
accomplish nonpoint pollution reduction goals. This approach emphasizes site planning,
protecting important natural areas such as wetlands, and finding the most cost-effective engineered
controls for high density areas. Programs which are currently using the systems approach include
the animal waste regulations and the regulations for coastal stormwater management and water
supply watersheds. In general, the goals of the nonpoint source management program include the

following:

Ceontinue-to huild and improve existing programs

o Develop new programs to control nonpoint pollution sources that are not addressed by
existing programs,

« Continue to target geographic areas and waterbodies for protection,

o Integrate the NPS Program with other state programs and management studies
(e.g., Albemarle-Pamlico Estuarine Study), and

o Monitor the effectiveness of BMPs and management strategies, both for surface and
groundwater quality. . v

Table 5.1 lists a number of federal and state programs that address nonpoint source pollution.
These programs are listed by category based on the type of activity. A complete program
description can be found in Appendix VI for nonpoint source control programs. Refer to Table
5.2 for a brief description of each program and the contact persons within the basin for each

© program.
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Table 5.1 List of Nonpoint Source Programs
PROGRAM LOCAL STATE FEDERAL
AGRICULTURE:
Agriculture Cost Share Program SWCD SWCC, DSWC
N.C. Pesticide Law of 1971 NCDA
Pesticide Disposal Program . NCDA ,
Animal Waste Management SWCD DWQ,DSWC, CES NRCS

Laboratory Testing Services
Watershed Protection (PL-566)
1985 ,1990 and 1995 Farm Bills

- Conservation Reserve Program
- Conservation Compliance

- Sodbuster

- Swampbuster

- Conservation Easement

- Wetland Reserve

- Water Quality Incentive Program

NCDA
NRCS
USDA

URBAN
Coastal Stormwater Program
ORW, HQW, NSW Management Strategies

Water Supply Watershed Protection Program

Stormwater Control Program

city, county
city, county

DWQ
DwWQ
DWQ
DWQ EPA

CONSTRUCTION

Sedimentation and Erosion Control
Coastal Area Management Act
Coastal Stormwater Program

ordinance
ordinance

DLR,DOT

DWQ

ON-SITE WASTEWATER DISPOSAL
Sanitary Sewage Systems Program

county

SOLID WASTE DISPOSAL
Resource Conservation and Recovery Act
Solid Waste Management Act of 1989

city, bounty

EPA
DSWM

FORESTRY

Forest Practice Guidelines
National Forest Management Act
Forest Stewardship Program

DFR
USDA-FS
DFR

MINING
Mining Act of 1971

HYDROLOGIC MODIFICATION
Clean Water Act (Section 404)
Rivers and Harbors Act of 1899
Dam Safety Permit

DCM, DWQ COE

DIR

WETLANDS:
Clean Water Act (Sections 401 and 404)
Wetland Reserve Program

DWQ COE
USDA

COE: US Army Corps of Engineers
DWQ: Division of Water Quality
DFR: Division of Forest Resource
DSW: Division of Soil and Water
USDA: US Department of Agriculture

DCM: Division of Coastal Management
]I;%)"}‘: DD:;vision of L?n% Resources

: Department of Transportation
DSWM: Division of Solid Waste Mgt.

NCDA: NC Department of Agnculture
NRCS: Natural Resources Conservation Service
SWCC: Sqil and Water Cons. Commission
SWCD: Soil and Water Conservation District

USDA-FA: US Department of Agriculture-Forestry Service
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Table 5.2 Chowan River Basin Nonpoint Source Contacts

S Agriculture T
w R

USDA Natural Resources Conservatmn Service:

Formerly the Soil Conservation Service; provides technical specialist for certifying waste management plans; certified
trainers for swine applicators training sessions works with landowners on private lands to conserve natural resources - -
helping farmers and ranchers develop conservation systems uniquely suited to their land and individual ways of doing
biisiness; provides assistance to rural and urban communities to reduce erosion, conserve and protect water, and solve other
resource problems; conducts site evaluations and soil surveys; administers the Wetlands Reserve Program; offers planning
assistance for local landowners for installing best management practices; offers technical asswtance for the determination of

wetlands on agricultural lands.

-§ Bertie County Junius B. Russell (919)794-5305 P.O. Box 566, Windsor, NC27986-0566
Chowan County R. Dwane Hinson - (9194824127 414 West Queen St., Edenton, NC27932
Gates County W. Paul Boone (919)358-7846 P.O. Box 265, Winton, NC27986-0265
Hertford County W. Paul Boone (919)358-7846 P.O. Box 265, Winton, NC27986-0265: -
Northhampton County | Tony R. Short (919)534-2591 P.O. Box 218, Jackson, NC27845-0218

Soil & Water Conservation Districts: .
The local Soil an