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FOREWORD

Clean water is critical to the health, economic well-being and quality of life of those living or
working in the Roanoke River basin. Most water users throughout the basin, including industry,
agriculture and the basin's 260,000 residents, rely on surface water for basic needs such as water
supply and/or disposal of treated wastewater. In addition, many businesses and residents of the
Roanoke basin rely directly or indirectly on the basin's lakes and 2,400 miles of rivers and streams
to meet their recreational needs and provide a source of living. To these groups and the public they
serve, it is important that the basin's waters support viable fisheries, that the waters be relatively
safe (low risk of contracting water-borne disease) and that they be aesthetically desirable (free of
objectionable colors, odors and smells). Yet maintaining clean water becomes increasingly
difficult and more expensive as the population grows, as land develops and as competition for its
resources heighten.

Protection of surface waters in the Roanoke Basin represents a tremendous challenge. Over 60
percent of the basin is in Virginia. That portion that is in North Carolina has two distinct parts - the
western section which occurs in the Piedmont and contains trout waters, and the eastern portion
which flows through the coastal plain to Albemarle Sound and includes one of the largest intact and
least disturbed bottomland hardwood forests in the mid-Atlantic region. The North Carolina
portion of the basin covers 3,600 square miles and includes 37 municipalities and all or portions of
16 counties.

The majority of the surface waters in the-basin are of good quality with only 9 percent of the
assessed streams considered impaired. Of the impaired streams, nonpoint sources of pollution are
suspected to contribute to the majority (or 83 percent) of the impairment. Fish consumption
advisories contributed to impairment in the lower Roanoke (dioxin) and two lakes in the Dan River
drainage (selenium). Measures have been taken in each of these cases to halt additional inputs of
these contaminants through improvements in industrial treatment and operations.

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, arid recommended measures to protect and enhance the quality of
the surface waters in the Roanoke River basin to protect the uses outlined above. The Roanoke
River 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.






Executive Summary

EXECUTIVE SUMMARY

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

Basinwide management is a watershed-based water quality management initiative being
implemented by the North Carolina Division of Water Quality (DWQ). The Roanoke River
Basinwide Water Quality Management Plan (Roanoke Plan) is the eighth 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 Roanoke 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 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 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 Roanoke Plan is due for completion in July of 1996 and will be updated in the year 2001.
Basinwide NPDES permitting is scheduled to commence in January 1997. .

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 is 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 aquatic 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

Two public workshops were held in March of 1995 in Halifax and Yanceyville to familiarize
stakeholders in the basin with DWQ's basinwide approach and to solicit their comments for the
basin plan. In addition, at the request of the Kerr-Tar Council of Government, an additional
workshop was held on Kerr Lake in November for local professionals involved in different
capacities with water quality management. The workshops in March, which had a combined total
of 115 participants, were co-sponsored by the North Carolina Cooperative Extension Service
(CES) and DWQ. A summary of these workshops is provided in Appendix IV of the plan.
Priority issues and recommended actions identified by two or more discussion groups included:

Flow in the Roanoke River below Roanoke Rapids Dam

Increase public education and involvement of local stakeholders

Better control of nonpoint sources of pollution

Interstate cooperation and coordination

Positive - economic incentives for water quality management/balance economics and
environment
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ROANOKE BASIN OVERVIEW

The Roanoke River Basin begins in the Blue Ridge Mountains of Virginia and flows in a generally
southeastern direction into the Albemarle Sound in North Carolina. Figure 1 provides a general
view of the basin in North Carolina. Roughly 64% of the drainage area of the Roanoke is in
Virginia. o B S

The North Carolina portion of the Roanoke River Basin is composed of two major parts: the Dan
River and its tributaries in the western section, upstream of Kerr Lake, and the Roanoke River as it
enters North Carolina in the eastern section. The Roanoke River itself enters North Carolina in the
form of Lake Gaston and then flows into Roanoke Rapids Lake before regaining its riverine form
and flowing to the Albemarle Sound. The North Carolina portion of the basin contains twelve
lakes, all of which are man-made reservoirs. : :

There are 16 counties and 37 municipalities located in whole or in part in the basin. Based on 1990
census data, the population of the basin is 263,661 people. The most populated areas are located
northeast of the Greensboro/Winston-Salem/High Point area, and around the larger municipalities
in the basin such as Roanoke Rapids, Eden, Williamston and Plymouth.” ‘The overall population
density is 78 persons per square mile versus a statewide average of 123 persons per square mile.
The percent population growth over the past ten years (1980 - 1990) was 15% versus a statewide
average of 12.7%

Over half of the land in the river basin is forested. Statistics provided by the US Department of
Agriculture, Natural Resources Conservation Service indicate that during the last decade there has
been an increase in the amount of developed land and a decrease in the amount of cultivated
cropland.

In the Roanoke River Basin, there are 366 permitted NPDES dischargers, 116 of which are general
permits or stormwater discharge permits. Of the total 366 dischargers 19 are municipalities and 38
are industries. The total permitted flow for all facilities is 184 million gallons per day (MGD).

Based on evaluation of consumptive water use (i.e., water lost to the basin by interbasin transfer,
cooling water evaporation, etc.) by the North Carolina Division of Water Resources, the basin is
expected to see a 240 percent increase in annual average water loss from the basin through
consumptive uses between 1980 and 2010. Use of Lake Gaston water by Virginia Beach is

currently being challenged by the State of North Carolina.
ASSESSMENT OF WATER QUALITY IN THE ROANOKE RIVER BASIN

An assessment of water quality data collected by DWQ and others reveals that the Roanoke River

Basin has generally good water quality. Below is a summary of some key monitoring data that

g:lglect water quality in the basin. A more detailed presentation of this information can be found in
apter 4. ‘ : '

Summary of Biological Indicators
Benthic Macroinvertebrates - Thése 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.
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Executive Summary

In the Roanoke River Basin a total of 104 benthic macroinvertebrate collections at 55 sites have
been made between 1983 and 1994. High flows during the summer of 1994 prevented collections
at some sites, and these flows sometimes complicated evaluations of the data that were collected.
The entire benthos data set suggests primarily Good (33% of samples) to Good-Fair (27%) water
quality in the basin. Excellent bioclassifications (10% of samples) have been recorded in portions
of the Dan River and Mayo River and tributaries in Hanging Rock State Park. Nonpoint and point
source pollution impacts resulted in the Fair bioclassifications (18%) scattered throughout the
Roanoke River basin. Poor biological ratings for the upper Cashie River were recorded primarily
from older data. Recent extensive work on swamp streams, such as the Cashie River and its
tributaries, suggests that different criteria should be used for such slow-flowing, swamp-like
systems; therefore, those Poor bioclassifications in the Cashie may not accurately reflect the natural
conditions of water quality. DWQ is developing a biotic index for swamp waters.

Fish Community Evaluations - Fish community structure (IBI) analyses were performed on data
from 31 sites in the Roanoke River Basin collected by DWQ, the NC Wildlife Resources
Commission and Fritz Rohde of the NC Division of Marine Fisheries. These data indicated Good
to Excellent water quality for the majority (24) of the sites sampled. Areas of Fair water quality
included Marlowe Creek, Quankey Creek, Conoconnara Creek and the Cashie River. Locations
of, and summary information for, all of the IBI samples collected in the Roanoke basin can be
found in maps and tables located in sections 4.4.1 and 4.4.10 of Chapter 4.

In the summer of 1995, there was a fish kill in the Roanoke River. Due to heavy rainfall in June,
a variety of factors including flood control operations of the US Army Corps of Engineers,
prolonged back swamp flooding, high ambient air temperatures and the draining of hypoxic
swamp water into the main stem of the river contributed to the mortality of fish. Thousands of
fish, including striped bass, were killed. Fortunately, a report to the Atlantic States Marine
Fisheries Commission states that the 7,000 striped bass killed represents only 0.4% of the
population estimated to be present in the system, and thus should have little impact on the ongoing
recovery of striped bass. Efforts being made to prevent fish kills of this nature in the future are
discussed briefly at the end of this executive summary (Future Initiatives) and in more detail in
Chapter 7. Control of water flow in the lower Roanoke River is an important issue in the basin.

Fish Tissue Analyses - Fish tissue samples wére collected at 21 sites from 1980 to 1994 within the
Roanoke drainage consisting of 502 observations. Samples were collected as part of the DWQ's
ambient fish tissue monitoring program or were collected as part of special studies.

Fish samples collected within the Roanoke drainage show sporadic elevations in tissue

contaminants. Metals and/or organic contaminants exceeded state or federal criteria at 12 of 21
(57%) stations, although the exceedences were infreauent. _Qroanic. contaminants were detected in

SIS, CLALIARILE L AN S e S I . LR B 0 S NN AN NN,

fish at five (24%) of the sites and exceeded EPA criteria at five sites. All organics results remained
below federal Food and Drug Administration (FDA) criteria throughout the drainage. Dioxin
contamination exceeded North Carolina's limit of 3 ppt at four (19%) of the sites. Most metals
contaminants were non-detectable or present at trace levels; however, five (24%) of the sites
contained fish individuals with mercury contamination exceeding EPA and/or FDA criteria.
Significant mercury contamination was most often associated with older, top predator fish species.
Elevations in contaminants suggest a need for further sampling, but may not indicate human health
or ecological concerns. i :

Fish consumption advisories have been issued for several waterbodies within the Roanoke
Drainage. Belews Lake (Stokes and Rockingham counties) and Hyco Reservoir (Caswell and
Person counties) remain under limited advisories for certain fish species due to selenium
contamination. The advisories recommend that the general population eat no more than one meal
per week of fish from the lakes and that children and women of childbearing age do not consume
fish from the locations. The Roanoke River from Williamston to Albemarle Sound, as well as all

i v



Executive Summary |

of Welch Creek, are posted with an advisory for all species due to dioxin contamination. In the
Roanoke River the advisories recommend consumption of no more than 2 meals per month for the
general public and no consumption for children and women of childbearing age. In Welch Creek,
no consumption is advised. Additional inputs of selenium-and dioxin to the affected water bodies
have been reduced or eliminated. Fish advisories will remain in effect until monitoring indicates

that levels are within the FDA criteria.

Lakes Studies - One 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. Trophic
status is a relative measure of nutrient enrichment and productivity. 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 lakes which have a lot of plant
productivity which can cause nuisance problems and have little clarity in the water column.

Only Hanging Rock Lake was monitored intensively during the growing seasons of 1991 through
1993 as part of a reference lake program to determine if this lake was representative of a minimally
impacted lake in this region of the state. All of the lakes in the Roanoke River Basin were sampled
most recently in 1994, ' :

Lakes designated as oligotrophic include Hanging Rock Reservoir, Belews Lake, Mayo Lake,
Lake Gaston, and Roanoke Rapids Reservoir. Kemersville Reservoir, Hyco Reservoir and Kerr
Reservoir are considered mesotrophic. Eutrophic lakes include Farmer Lake, Lake Roxboro, and
Roxboro Lake. White Millpond has been designated hypereutrophic.

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 Roanoke River basin, described more fully in
Chapter 4, are summarized below for freshwater streams and lakes. ,

Freshwater Streams and Rivers - Of the 2,390 miles of freshwater streams and rivers in the
Roanoke basin, use support ratings were determined for 92% or 2,206 miles. Of this total, 83%
were rated as supporting their uses, 9% were considered impaired and 8% were not evaluated. Of
those waters rated as supporting their uses, approximately one third (or 27% of all streams) were
considered threatened.

SUPPORTING.......ccccevevnenenen. 83%
Fully supporting (56%)
Support-threatened (27% )

IMPAIRED........cccvvuunn.ns eeeeees 9%
Partially supporting (9%)

Not supporting (0%)

NOTEVALUATED...................... 8%

vi
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Fish consumption advisories resulted in a partially supporting rating for 62 stream miles (29% of , ]
total impaired stream miles). Sediment contnbuted to the 1mpa1rment of 38 stream mﬂes (18% of
total nnpmred streams) | )

Lakes

Twelve lakes in the Roanoke basin totaling 42,268 acres were monitored and assigned use support }
ratings. Of these 12 lakes, five are fully supporting their uses, three are support threatened and . '
four are partially supporting their-uses. The table below presents those lakes that are support- |
threatened or partially supporting their uses along with the causes for the ratings. Belews lake and _ 1
Hyco lake are currently rated partially supporting due to fish consumption advisories. Runoff h
from coal ash ponds resulted in elevated levels of selenium in fish tissue. Corrective measures to

prevent further runoff have been put into place, and the lakes continue to be monitored for
selenium. Roanoke Rapids Reservoir is currently rated partially supporting due to a severe \ }
problem with aquatic macrophyte infestation which has impaired boat navigation on the lake. Lake ‘
Gaston is also partmally supportmg because of aquatic macrophyte infestation.

LAKE NAME STATUS CAUSES . Z
Kerr Reservoir Threatened Elevated Nutrients, Algae Blooms, Violations of the State water
: ‘ quality standard for dissolved gases , S

Roxboro Lake Threatened . . Algal Blooms ‘ {
White Millpond Threatened Algal Blooms, Elevated Nutrients, Aquatic Macrophytes g

~ Belews Lake Partially Supporting Restricted Fish Consumption Advisory (Selenium) ;
Hyco Reservoir Partially Supporting Restricted Fish Consumption Advisory (Selenium) "
Lake Gaston Partially Supporting Aquatic Weeds Infestation ?

Roanoke Rapids Res. Partially Supporting Aquatic Weeds Infestation
MAJOR WATER QUALITY ISSUES AND RECOMMENDATIONS l

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 along with recommended corrective or research actions.

The following discussion presents strategies for mitigating and further studying water quality ) [
problems in the Roanoke River basin. DWQ recognizes that flow rates in the basin will most likely :
change over time from a variety of influences ranging from climactic change to water use.

Increases in consumptive uses will tend to reduce flows and such reductions generally exacerbate ‘I
water quality problems Assessmg the effects of flow changes is a complex issue unto itself. vl
Nt Sl n12 e U .
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the Gaston-Roanoke Rapids project (see Future Initiatives in the Roanoke Basin, below). The v

results of this work will provide a better understanding of basin hydrology. Although this \ J
basinwide plan provides a comprehensive study of, and strategy based on, the present conditions

in the basin, it does not provide for potential water quahty impacts and other effects stemming from e
future changes in flow cond1t10ns &

A. SEDIMENTATION

Sedimentation is a major contributing cause of water quality use support impairment in the
Roanoke River Basin as it is throughout most of the state. It is estimated that 38 miles of

major streams are impaired by sedimentation. Three subbasins in which sedlment—zmpalred
streams are identified include:

vil
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Subbasin 01 (Upper Dan River watershed in Stokes and Forsyth Counties): 20 miles

Subbasin 05 (Tributaries to Hyco and Mayo Reservoirs in Person and eastern Caswell
Counties: 6.2 miles

Subbasin 07 (Tributaries to Lake Gaston in Warren County): 11 miles

The major sources include construction, urban development, agriculture, forestry and

mining. There are 19 programs administered by various local, state and federal agencies
which have been developed to control sediment from these activities.

DWAQ is using the basinwide approach to draw attention to this issue to work more closely
with the responsible agencies to find ways of continuing to improve erosion and sediment
control.

Recommendations for Improving Erosion and Sediment Control

. Continue to promote effective implementation and maintenance of erosion and
sediment control measures by contractors, developers, farmers and other land
owners. Education and stewardship are keys. Even the best-designed plans will not
work if those responsible for maintaining silt fences, ground cover, settling ponds,
grassed waterways, etc. are not carrying out those responsibilities either due to lack
of understanding or lack of respect for the resource.

. Evaluate effectiveness of enforcement of existing sediment control programs.

. Encourage more widespread adoption of erosion and sediment control programs by
local governments, especially in rapidly developing areas. Coastal counties can
include recommendations to address erosion and sedimentation in development of
land use plans under the Coastal Area Management Act. Other city and county
governments that have not adopted programs can be still become involved through
local education efforts, maintaining publicly-owned lands, and coordinating with
other agencies such as local soil and water conservation districts and NC Division of
Land Resources to identify and correct problems.

«  Promote public education at the state and local level on the impacts of sedimentation
and the need for improved sediment control. The cumulative effects of a number of
small projects can significantly degrade water quality and habitat downstream.

. Evaluate existing sedimentation and erosion control rules and statutes for possible
strengthening at the state and local level. Examples include limiting the area of
disturbed land on a given site and reducing the time period for reestablishing
vegetation on denuded areas.

«  Maintaining vegetated stream buffers along fields and in urban areas is an excellent

. .

means of controlling sedimentation and other nonpoint source pollution.

B. TOXIC SUBSTANCES

Point source discharges will be allocated chemical specific toxics limits and monitoring
requirements based on a mass balance technique discussed in the Instream Assessment
Unit's Standard Operating Procedures manual and in Appendix III of this report. Any
available data are used at permit renewal to determine which toxic parameters need to be
limited in the NPDES permit. Whole effluent toxicity limits are also assigned to all major
discharges and any discharger of complex wastewater.

Nonpoint source strategies to be implemented through the municipal and industrial NPDES
stormwater program should also be helpful in reducing toxic substance loading to surface
waters. Industries are being required to control runoff from their sites and to cover
stockpiles of toxic materials that could pose a threat to water quality.

viii




Executive Summary

In the Roanoke River basin there are three specific areas that have been impacted by toxics
in the form of fish advisories. These areas are being addressed as described as follows:

Belews Lake (Subbasin 01)

In 1975, Duke Power Company began operating a coal burning power plant at Belews

-Lake. Water was used to sluice the ash residue and routed to a settling pond which in turn
discharged to Belews Lake. In 1978 it was determined that this practice resulted in an
unexpected concentration of selenium by the aquatic food chain organisms in the lake.
Selenium bioaccumulation blocked reproduction in warm water fish species indigenous to
the Belews Creek/Belews Lake system.

Since the late 70's, NCDWQ has worked with Duke Power to resolve this problem. In
1984, the power plant was converted from a wet ash sluicing system to a damp disposal
system which offers the advantage of having no excess water to be treated and discharged.
Thus, the ash basin effluent was removed from the reservoir. Bottom ash sluice which
offers little or no chemical leaching was routed directly to the Dan River with a selenium
NPDES permit limitation. As part of the conversion process, NCDWQ required Duke

Power to extensively monitor the Dan River to assess the impact the new discharge may

have on water quality and selected biota.

NCDWQ and Duke Power continue to monitor Belews Lake and the Dan River. Selenium
concentrations in the water column of these streams are well below the 5 ug/l standard.
Selenium concentrations in Belews Lake fish have exhibited a decreasing trend in recent
years. The 1988 fish consumption advisory was recently revised from all species to only
include common carp, redear sunfish and crappie. Belews Lake is currently considered in
“recovery status.” In thé Dan River, data indicate that selenium concentrations are well
below levels which result in reproductive failure, and well below levels considered safe for
human consumption. Benthic macroinvertebrate sampling conducted by Duke Power
indicate no effect of the discharge to the macroinvertebrate community of the Dan River.
Belews Lake will remain listed as an impaired stream until such time the fish consumption
advisory is lifted. |

Hyco Lake (Subbasin 05)

Carolina Power & Light Company (CP & L) built the Hyco Reservoir in 1965 and started
operating the Roxboro Steam Electric Plant in 1966. The original wet fly ash sluicing
system discharged to the reservoir. After a decline in the sport fishery, studies were
conducted in the late 1970's which documented bioaccumulation of selenium in the lake's

ARSI, T, ;.
(B TaYa bara ) ALY
LAVAVAV LG ST« 5 EE

In 1985, the North Carolina water quality standard for selenium was reduced from 10 ug/l
o 5 ug/l. In light of this, NCDWQ developed a model to determine a new selenium
NPDES permit limitation, that would protect the selenium water quality standard in the
reservoir. The analysis resulted in a more stringent permit limitation for selenium. In 1986
CP&L began conversion of the plant to a dry fly ash system to reduce selenium
concentrations at the effluent. The new system has been operational since J anuary 1990.

CP&L is required by the NPDES permit to provide long-term chemical and biological
monitoring of the lake and to assess trends in selenium concentrations in the water,
sediment, and tissue of aquatic organisms. NCDWQ also collects biological and chemical
data in the reservoir. Selenium concentrations in the water column have remained below
the State water quality standard since 1990 and selenium levels in fish tissue continue to
decline. In May 1995, a partial lifting of the consumption advisory was issued. Common
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carp, white catfish and green sunfish remain in the fish consumption advisory. Hyco Lake
will remain listed as an impaired stream until such time the fish consumption advisory is
completely lifted.

Roanoke River (from Williamston to Batchelor Bay) and Welch Creek
(Subbasins 08 and 09)

Weyerhaeuser Paper Company operates a paper mill near Plymouth. The outfall originally
discharged to Welch Creek until 1988 when it was relocated to the Roanoke River. In the
1980's it was recognized that dioxin, a carcinogen byproduct of the chlorine paper
bleaching process, was accumulating in fish tissue in the receiving stream. The EPA
mandated all states to include a dioxin limitation in NPDES permits for bleach kraft paper
mills by mid 1993. In light of this, Weyerhaeuser initiated measures to drastically reduce
dioxin concentrations in its effluent. In 1993, a dioxin limitation was added to the NPDES
permit. Weyerhaeuser dioxin reduction efforts culminated in 1994 with a complete
modernization of the paper mill in which chlorine is not used in the process.

Weyerhacuser is required by the NPDES permit to provide extensive water quality and
biological monitoring of the area of impact. The data indicates that dioxin levels in fish are
gradually decreasing since the company started its dioxin reduction programs. However,
the State fish consumption advisory remains in effect from Williamston to the mouth at
Albemarle Sound for all species except for herring and shad. This section of the Roanoke
River and Welch Creek will remain listed as impaired streams until such time the fish
consumption advisory is completely lifted.

Nutbush Creek (Subbasin 06)

This stream is impacted by the Town of Henderson WWTP and urban run-off. The Town
of Henderson WWTP effluent dominates the stream flow with an instream waste
concentration of 97%. Benthic macroinvertebrate sampling conducted in August and
October 1994 indicate that water quality has improved since the previous benthic
macroinvertebrate sampling of 1988. However, the abundance and taxa richness values are
still considered "fair."

NCDWAQ is currently working with the Town of Henderson and compliance with the whole

effluent toxicity test is expected in 1996. The Nutbush watershed has been prioritized for

the investigation and implementation of non-point pollution management strategies.

II;IICDV}T% will conduct additional investigations prior to the next Roanoke River Basinwide
an of 2001. >

C. MANAGEMENT OF bXYGEN-CONSUMING WASTES FROM
DISCHARGE FACILITIES

The Division of Water Quality has the responsibility of ensuring that the waste limits in
NPDES discharge permits are established to protect dissolved oxygen (DO) standards in
receiving waters. The standard for all waters in the Roanoke River basin, except for waters
supplementally classified as swamp waters or trout waters, is 5.0 mg/l (daily average with
instantaneous measurements not to fall below 4.0 mg/l). Swamp waters, which are
prevalent in the lower portion of the basin, may have naturally lower levels of dissolved
oxygen, and the acceptable dissolved oxygen level can vary from stream to stream. The
dissolved oxygen standard for classified trout waters is 6.0 mg/L.

In the past, DO limits for all dischargers in the basin have been established on a case-by-
case basis, but follow-up studies that have examined the cumulative effects of multiple
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discharges on receiving streams have found that the past approach may result in the
overallocation of waste assimilative capacity of receiving waters. Under the basinwide
approach, efforts are being made, as resources allow, to establish strategies called total
maximum daily loads (TMDLs) which would apply to multiple discharges on streams or
watershed areas within a river basin. In some cases, TMDLs include recommended permit
limits designed to protect water quality standards and provide additional capacity for future
expansions of new facilities. In others they are narrative or descriptive strategies for
particular conditions. . . ;

- Discharges to Low Flow Streams

Due to the preponderance of low flow streams across the state, the Division developed
regulations for evaluating discharges to low flow streams. This policy requires that
effluent limitations for new and expanded discharges of oxygen consuming waste be
set at 5 mg/l BODS, 2 mg/l NH3-N, and 6 mg/l DO, unless it is determined that these
limitations will not protect water quality standards. Marlowe Creek in the Roanoke
basin is an impaired stream which is effluent-dominated. The discharging facility (City
of Roxboro wastewater treatment plant) is not affected by current low flow regulations
unless it is expanded. DWQ staff will continue to work with the facility to improve
wastewater treatment and water quality.

Discharges to Swamp Waters

Many of the streams in the Roanoke River Basin are classified as swamp waters. DWQ
does not have a good tool to evaluate the ability of these waters to assimilate oxygen-
consuming wastes as our desktop dissolved oxygen model assumes a steady-state, one-
dimensional flow, and these conditions may not exist in swamp waters. In addition,
data analyses from a previously studied system in the Lumber River Basin indicated
that critical conditions in a swamp system are not limited to low flow conditions.
Inadequate flow and water quality data prevent verification of the relationship between
flow and dissolved oxygen in many of the tributaries classified as swamp waters.

Given the difficulty of determining assimilative capacity in these waters, DWQ has
identified the need to'develop a better tool to evaluate a swamp system's ability to
assimilate waste flow.:Since many swamp systems are very slow moving and naturally
have low dissolved oxygen concentrations, the criteria by which impact is determined is
currently being reevaluated. A work group has been formed in the Water Quality
Section to determine wastewater impacts given various treatment capabilities and flow
conditions in a swamp. Instream data above and below several facilities will be

collected as part of the study. The focus of the study is to evaluate discharge impacts
during various hydrologic regimes within the swamps in question. Emphasis will be
placed on data collected during high, low and medium flows and during a falling
hydrograph event when swamp backwaters drain to the mainstem carrying potentially
lower dissolved oxygen concentrations.

Two classified swamp waters in the Roanoke are listed as impaired. These are
Conoconnara Swamp (Subbasin 08) and the Cashie River (Subbasin 10). Management
of these streams will benefit from the results of the studies.

Dissolved Oxygen Mainstem Models

In 1995 NCDWQ developed a field calibrated dissolved oxygen model (QUALZ2E) for
74 stream miles of the mainstem of the Roanoke River, from the Roanoke Rapids dam
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to Hamilton. The QUAL2E model was used to determine the oxygen-consuming waste
assimilative capacity of the lower Roanoke River. At existing permitted loads during
low flow conditions, the minimum predicted dissolved oxygen is approximately 6 mg/l.
NCDWQ will continue to use this model to allocate oxy gen-consuming permit
limitations in the Roarioke River mainstem from Roanoke Rapids to Hamilton.

D. NUTRIENTS

Control of two major plant nutrients, phosphorus and nitrogen, is necessary fo limit the
excessive growth of algae and other aquatic plants in lakes and some slow-moving streams
in the Roanoke River basin. Sources of nutrients include animal operations, cropland,
urban stormwater and wastewater treatment plants. Strategies for limiting nutrients have
been recommended by DWQ for the following areas:

Roxboro Lake and Lake Roxboro (Subbasin 05)

These two lakes are water supply reservoirs near the Town of Roxboro. Lake Roxboro
supports all of its uses, but Roxboro Lake is considered threatened because of algal bloom
conditions observed in 1994. Sampling indicated the lakes are eutrophic. The watersheds
for both lakes are comprised of agricultural, forest and pasture lands, and residential areas.
Implementation of nonpoint source nutrient reduction best management practices will be
needed in order to-prevent further water quality degradation and loss of uses. The lakes
will continue to be monitored and reevaluated prior to the next basin plan.

Nutbush Arm of Kerr, Lake (Subbasin 06)

Conditions at the headwaters of the Nutbush Creek Arm have in the past been nearly
hypereutrophic. During low flow conditions, Nutbush Creek is dominated by the effluent
of the Henderson WWTP. A study conducted in 1988 by DWQ indicated that the
Henderson WWTP was a major contributor of nutrients to Nutbush Creek.

Since the mid 1980's, DWQ has been working with the City of Henderson to resolve this
problem. DWQ efforts. included the implementation of a phosphorus limitation in
Henderson’s NPDES permit. The Henderson WWTP has undergone a number of
upgrades, including phosphorus removal capabilities. A study in 1995 was conducted to
ascertain water quality conditions after improvements and upgrades were installed at the
wastewater treatment plant. The study still indicated elevated nutrients, algal bloom
conditions, and violations of the water quality standard for dissolved gases. Consequently,
the Nutbush Arm of Kerr Lake is considered threatened. Data collected by DWQ in 1994

ranked the lake as being mesotrophic. DWQ will continue to monitor the Nutbush Arm of
Kerr Lake.

Lake Gaston (Subbasin 07)

Lake Gaston is located between Kerr Lake and Roanoke Rapids Lake. This body of water
is impaired due to the infestation of exotic plants such as hydrilla (Hydrilla verticillata),
Brazilian Elodea (Egeria densa) and Eurasian watermilfoil (Myriophyllum spicatum).
These plants are estimated: to cover about 3,100 acres, or 15% of the lake's surface. The
NC Division of Water Resources has been applying herbicides to the plants in the lake
since 1991, The herbicide treatments increased every year from 1991 to 1994. In 1995,
the pesticides were cut back as grass carp were introduced to the lake to control the plants.
Additional treatments of the plants are planned for 1996 but will take into account the
effects of the grass carp. The need for nutrient controls to the lake should be examined
prior to completion of the next basin plan.
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 Roanoke Rapids Reseirvoir (Subbasin 08)

Roanoke Rapids Reservoir is located immediately below Lake Gaston. This body of water |

is impaired due to the infestation of exotic weeds such as hydrilla (Hydrilla verticillata),
Brazilian Elodea (Egeria densa), and Eurasian watermilfoil (Myriophyllum spicatum). The
lake was rated mesotrophic in 1994 and nutrient values have remained low to moderate
since 1983. North Carolina Power and the N.C. Division of Water Resources have been
considering options for treatment of macrophytes in Roanoke Rapids Lake. The watershed
is being targeted for NPS pollution controls.

RUNOFF FROM URBAN STORMWATER AND DEVELOPMENT

Water quality impairment from growth and development is becoming a concern in the
Roanoke River Basin. Two streams are identified as being partially impaired at least in part
as a result of urban runoff based on DWQ's most recent biological monitoring. These are
Nutbush Creek which is adjacent to the City of Henderson and Marlowe Creek which is
-adjacent to Roxboro. :

DWQ administers several programs aimed at minimizing water quality impacts from urban
stormwater runoff. These include 1) NPDES stormwater permit requirements for
- municipalities greater than 100,000 in population 2) NPDES stormwater permit
requirements for certain: industrial activities and 3) programs for the control of
development activities near High Quality Waters (HQW), Outstanding Resource Waters
(ORW) and designated Water Supply (WS) watersheds. :

Henderson and Roxboro are not required to develop stormwater programs but are
-~ encouraged to consider the several basic steps, listed below, that could be undertaken at
relatively low cost to help control urban stormwater pollution. : ‘

* Mapping of municipal storm sewer systems and outfall points, and developing
‘ procedures to update this information. ,

* ' Evaluating existing land uses in the local government's jurisdictional area to determine
-where sources of stormwater pollution may exist. In addition, local government
activities and programs could be evaluated to determine where existing activities

address stormwater management in some way, or could be modified to do so.
- * - Developing educational programs to inform citizens of activities that may contribute
pollutants to stormwater runoff (dumping oil, paint or chemicals down storm drains)
- and offering ways of carrying out such activities in an environmentally sound manner.

* Storm drain stenciling is a good example of a low cost educational tool.

*  Developing programs to locate and remove illicit connections (illegal discharge of non-

Stormwater materials) to the storm sewer system. 1hese often occur in the form of
floor drains and similar connections. In practice, stormwater management programs
represent an area where local governments can develop their own ideas and activities

- for controlling sources of pollution. :

* Reviewing local ordinances pertaining to parking, curb and gutter and open space

requirements. Many of these local ordinances could be modified to enhance water

quality protection from urban stormwater runoff impacts. . Maintaining riparian buffer -

strips along streams is an example.

DWQ's urban stormwater staff have recently completed a series of stormwater workshops
across the state for the benefit of local governments and others on addressing urban
stormwater pollution. DWQ can provide additional information to interested local
governments or can provide references of other local governments in the state that are
undertaking programs on their own.

Xiii



Executive Summary

F.

FECAL COLIFORM BACTERIA

Fecal coliforms are bacteria typically associated with the intestinal tract of warm-blooded
animals and are widely used as an indicator of the potential presence of disease-causing
bacteria and viruses. They enter surface waters from a number of sources including failing
onsite wastewater systems, broken sewer lines, improperly treated discharges of domestic

* wastewater, pump station overflows, and runoff carrying livestock and wildlife wastes.

Maintaining disease-free ;waters in the Roanoke is particularly important in light of
extensive use of the waters and for recreation (swimming, boating, tubing) and water
supplies. :

There are several water bbdies where fecal coliform standards have been exceeded in at
least 25% of the samples taken by DWQ. These sampling sites are listed below followed
by the percentage of samples above the state standard of 200/100 ml.

1) Dan River at NC Hwy 704 near Francisco (33.3%)

2) Mayo River at SR 1358 Near Price (33.3%)

3) Dan River at SR 2150 near Wentworth (43%)

4) Dan River at SR 1716 near Mayfield (40%)

5) Dan River at Hwy 62 at NC/VA line at Milton (28.6%)
6) Hyco Creek at US 158 near Leasburg (26.7%)

7) Marlowe Creek at SR 1322 near Woodsdale (43%)

8) Nutbush Creek at SR 1317 near Henderson (26.7%)

Therefore, the following general recommendations for addressing fecal coliform
contamination in both fresh and estuarine waters are outlined:

«  Proper maintenance of onsite waste disposal systems (such as septic tanks).

«  Maintenance and repair of sanitary sewer lines by WWTP authorities.

¢  FElimination of direct unpermitted discharges of domestic sewage wastes (also known
as "straight pipes") from homes and businesses to streams or stormwater systems.

e  Proper management of livestock to keep wastes from reaching surface waters.

»  Encouragement of local health departments and other appropriate State agencies to
routinely monitor waters known to be used for body contact recreation (e.g.,
swimming and tubing). DWQ has classified 144 miles of streams for primary water
contact.

RECLASSIFICATION OF HIGH RESOURCE VALUE WATERS

Waters considered to be biologically sensitive or of high resource value may be afforded
protection through reclassification to HQW (high quality waters), ORW (outstanding
resource waters) or WS (water supply), or they may be protected through more stringent
NPDES permit conditions. Waters eligible for reclassification to HQW or ORW may
include those designated as native trout waters, critical habitat for threatened or endangered
species (as designated by the NC Wildlife Resources Commission), waters having

%;cé:ellent water quality, or waters used for domestic water supply purposes and classified
Torll :

Portions of the Cascade and Indian Creeks and their tributaries have been identified as
potential candidates for reclassification to ORW. These streams will be evaluated for
reclassification during the next basin schedule.
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‘H. MANAGING FLOWS 'IN THE ROANOKE RIVER FOR WATER QUALITY
PROTECTION

Variations in flow can greatly affect the water quality of a river system. Any attempts to protect
water quality must take these variations into account. In addition, the operations of Kerr, Gaston
and Roanoke Rapids Reservoirs are interconnected and managed by four independent entities
under normal operations. The reservoirs are used for power generation and flood control. Flows

downstream of them are highly regulated and their management can effect water quality and habitat -

in downstream areas.

Several potential occurrences have the capacity to alter the flow conditions in the basin, especially
in the Roanoke River. For example, the pipeline proposed by the City of Virginia Beach may
consume up to 60 MGD. Other local governments already are turning to the Roanoke River as a
water supply source, and more will in the future. A study by the NC Division of Water Resources
estimated that consumptive water use in the Roanoke Basin will increase approximately 240% from
1980 to 2010. In 2001, FERC will relicense the Gaston-Roanoke Rapids project. FERC will
reevaluate the entire operation of that project and may impose a significantly different flow regime.
The precise effects of these contingent actions cannot be reliably predicted. This reinforces the
need to develop more fully models of the lower basin, and to plan for the most efficient use of this
resource so as not to compromise ‘water quality.

DWQ recognizes the need to estabhsh and implement an appropriate flow regime. To date, DWQ
has not studied this aspect of the Roanoke River Basin sufficiently to enable it to recommend a
comprehensive flow regime. The United States Fish and Wildlife Service has proposed a year
round flow regime based on the preimpoundment hydrograph. The Service suggests that such a
regime is important to protect instream uses, such as fish spawning. DWQ hopes that the water
quality modeling being undertaken as part of the relicensing of the Gaston and Roanoke Rapids
hydroelectric projects will be used by the US Army Corps of Engineers to develop a water quality
model that will allow DWQ and others to evaluate the merits of this and other suggested regimes,
and promote an appropriate plan.

FUTURE INITIATIVES IN THE ROANOKE RIVER BASIN

LOWER ROANOKE INSTREAM FLOW STUDIES

The license granted by FERC for the Roanoke Rapids and Gaston Hydropower project on

the Roanoke River expires on January 31, 2001. North Carolina Power owns and operates

this hydropower project and intends to submit an application for a new FERC license by
__the heginning of 1999, The Department of Environment, Health, and Natural Resources
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will be involved in the development and review of the license apphcatlon DWQ is currently
working with NC Power on the flow and water quality study plans to be addressed during
the relicensing process. :

DWQ has also attended a series of meetings with NC Power and the US Army Corps of
Engineers (COE) in response to a major fish kill on the Roanoke River in late Ju_ly and
early August, 1995. A “Lower Roanoke River Environmental Betterment Plan” was
developed by NC Power in response to these meetings (See section 7.2 of Chapter 7). The
purpose of the proposed plan is to minimize the possibility of a recurrence of a fish kill
similar to the one that happened in the summer of 1995. The proposed elements of the plan
include initiating an agreement with the COE to mitigate the impact of lower Roanoke River
hypoxic swamp water drainage into the mainstem of the river, the encouragement of a
lower Roanoke River environmental monitoring and communications network, increasing
minimum flow releases from Roanoke Rapids dam during critical summer conditions and
the promotion of lower Roanoke River basin water quality modeling studies.
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NONPOINT SOURCE CONTROL STRATEGIES AND PRIORITIES

. Establishment of nonpoint source basin teams in each basin. Each team will include
representatives from agriculture, local governments, environmental groups,
construction, mining, onsite wastewater disposal, forestry, solid waste, wetland,
groundwater, the League of Municipalities and others. Teams will provide
descriptions of NPS activities within each basin, conduct assessments of NPS
controls in targeted watersheds, identify future monitoring sites, develop five-year
action plans, and develop funding proposals to obtain federal nonpoint source
funds for targeted watersheds.

. Promote wetlands protection, Future management strategies will be targeted at
protecting and maintaining the water quality functions of wetlands and encouraging
their use for nonpoint source pollution abatement. This will include the promotion
of wetland acquisition and restoration by state, federal, and local government
agencies and national, regional, and local land trusts.

° Interagency Water Quality Monitoring. DWQ has begun the process of
coordinating with other natural resource agencies on the idea of interagency water
quality monitoring across the state. There is a need for more widespread
moniforing data in order to better assess water quality, identify trends, improve
water quality modeling capabilities and assure an ample supply of high quality
water for aquatic life support, water supply and recreation.

FURTHER EVALUATION OF 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 background concentrations rather than from impacts from point
and nonpoint sources. DWQ will continue its efforts to evaluate these systems using
chemical and biological data.

GENERAIL 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;

. encourage pollution prevention at industrial facilities in order to reduce the need for
pollution control;

. require dechlorination of chlorinated effluents or use of alternative disinfectants;

o require multiple treatment trains at wastewater facilities; and

. require plants to begin plans for enlargement 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 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 point sources and nonpoint sources of pollution.
Section 1.2 provides an overview of the plan format to assist in the use and understanding of the
document. It is one of a series of basinwide water quality management plans that are being
prepared by the Water Quality Section of the North Carolina Division of Environmental
Management (DEM). Plans will be prepared for atl seventeen of the state's major river basins over
the next five years as shown in Figure 1.1. An introduction to the basinwide management
approach and a statewide basinwide permitting schedule are presented in Section 1.3.

BASINWIDE MANAGEMENT PLAN SCHEDULE
FOR NORTH CAROLINA'S 17 MAJOR RIVER BASINS
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Figure 1.1 Basinwide Management Plan Schedule (1994 to 1998)



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 document entitled North Carolina’s Basinwide Approach to Water Quality Management:
Program Description - Final Report/August 1991 (Creager and Baker, 1991).

CHAPTER 2: General Basin Description - This chapter provides a general description of the
basin. Some of the specific topics covered include:

e an overview of the major features such as location, rainfall, population, physiography, etc.

e hydrology of the basin and its subbasins '

e  asummary of land cover within 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.

e population growth trends and densities by subbasin using 1970, '80 and '90 ¢ensus data.

s major water uses in the basin and DWQ's program of water quality classifications and
standards. -

CHAPTER 3: Causes and Sources of Water Pollution in the Basin - Chapter 3 discusses the
probable causes and sources of surface water degradation in the basin. It describes both point
and nonpoint sources of pollution as well as a number of important causes of water quality
impacts including sediment, biochemical oxygen demand (BOD), toxic substances, nutrients,
color, fecal coliform bacteria and others. It also discusses pollutant loading in the basin and
generally discusses water quality problem areas.

CHAPTER 4: Water Quality Status in the Basin - Data generated by DWQ on water quality and

biological communities are reviewed and interpreted in this chapter in order to assess current
conditions and the status of surface waters within the basin. The 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: Existing Point and Nonpoint Source Pollution Control Programs - Chapter 5
summarizes the existing point and nonpoint source control programs available to address water
quality problems. These programs represent the 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 on various water bodies
within the basin.

CHAPTER 6: Basinwide Goals, Major Water Quality Concerns and Recommended Management
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 then 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 (for
nutrients, biochemical oxygen demand (BOD) and toxicity) and recommended programs and
best management practices for controlling nonpoint sources.
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CHAPTER 7: Future Initiatives - This chapter presents future initiatives necessary to evaluate and
manage human impacts on the natural resources of the basin. Management strategies need to
be developed for a number of areas identified within the basin. Future programmatic initiatives
will consider further evaluation of swamp waters, use of discharger self-monitoring data,
promotion of non-discharge alternatives, and improved data management and expanded use of
geographic information (GIS) computer capabilities.

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 plan reports. :

DWAQ 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. Other important benefits of the basinwide approach
include improved efficiency, increased cost-effectiveness, better consistency and equitability, and
improved public awareness and involvement in management of the state's surface waters.

After conducting public workshops to identify areas of concern and major issues, a basinwide .
management plan document 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 permit renewals in that basin.
The plans are then to be evaluated, based on followup water quality monitoring, and updated at
five year intervals thereafter.

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: (1) improved program efficiency, (2) increased
effectiveness, (3) better consistency and equitability and (4) increased public awareness of the
state’s water quality protection programs. First, by reducing the area of the state covered each
year, monitoring, modeling, and permitting efforts can be focused. As a result, efficiency
increases and more can be achieved for a given level of funding and resource allocation. Second,
the basinwide approach is in consonance with basic ecological principles of watershed
management, leading to more effective water quality assessment and management. Linkages
between aquatic and terrestrial systems are addressed (e.g., contributions from nonpoint sources)
and all inputs to aquatic systems, and potential interactive, synergistic and cumulative effects, are
considered. Third, the basinwide plans will provide a focus for management decisions. By clearly
defining the program's long-term goals and approaches, these plans will encourage consistent
decision-making on permits and water quality improvement strategies. Consistency, together with
greater attention to long-range planning, will promote a more equitable distribution of assimilative

capacity, explicitly addressing the trade-offs among pollutant sources (point and nonpoint) and
allowances for economic growth.

Basinwide management will also promote integrating point and nonpoint source pollution
assessment and controls. Once waste loadings from both point and nonpoint sources are
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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.

:‘Basin}widg 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. ,

Table 1.1 = Basinwide Permitting and Planning Schedule for North Carolina's 17

Major River Basins (1993 through 1998).

-Discharge Target Date Discharge Target Date
‘ Permits to for Basin ‘ . Permits to for Basin
Basin be Issued Plan Approval Basin be Issued Plan Approval
Neuse - 4/93 2/93 (approved) Roanoke 1/97 " 7/96
‘ ; o White Oak 6/97 1/97
Lumber 11/94 5/94 (approved) = Savannah 8/97 4/97
. o ~ Watauga 9/97 4/97
Tar-Pamlico - 1/95 - .12/94 (approved) Little Tennessee = 10/97 5/97
Catawba 4/95 2/95 (approved) Hiwassee 12/97 5/97
French Broad  8/95 5/95 (approved) : fo
New . 11/95 7/95 (approved) Chowan - 198 - 8/97
\ S ~ ' Pasquotank 198 . 897
Cape Fear 1/96 9/95 (approved) Neuse (2nd cycle) 4/98 11/97
o o o : Yadkin-Pee Dee . 7/98 1/98
Broad 11/98 6/98

The number of plans to be developed 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, subsequent updates of the

Plans, every 5 years, 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. :

Basinwide Plan Preparation, Review and Public Involvement - Preparation of an individual
basinwide management plan is a five year process which is broken down into four phases
described below. : -

Year Activity

1to3 Water Quality Data Collection/Identification of Goals and Issues:

Year 1 entails identifying sampling needs 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

1-4



Chapter 1 - Introduction

information for assessing water quality status and trends throughout the basin and

provide data for computer modeling.

3to4 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 (TSB)
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 citizens groups during this period. '

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 ESB (water quality data) and TSB (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 are incorporated into the draft.

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.

Each basinwide management plan includes a minimum of six chapters as presented on page 2. A
seventh chapter has also been added to the plans that discusses future initiatives needed to address
water quality concerns.

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 (Table 1.2).

Table 1.2 Subbasin NPDES Permit Schedule for the Roanoke River Basin

Subbasin No. Month/Year Subbasin No. Month/Year
030201 January, 1997 030206 April, 1997
030202 January, 1997 030207 April, 1997
030203 Febraury, 1997 -030208 May, 1997
030204 April, 1997 030209 May, 1997
030205 April, 1997 030210 May, 1997

Basinwide NPDES permitting in the Roanoke River basin will occur during time intervals between
January, 1997 and May, 1997. Table 1.2 lists each subbasin and the month in which permitting
will occur for that subbasin.

1.4 BASINWIDE RESPONSIBILITIES WITHIN THE DWQ WATER
QUALITY SECTION

The Water Quality Section is the lead state agency for the regulation and protection of the state's
surf:clce waters. It is one of four sections located within the Division of Water Quality. The other
sections are Groundwater, Construction Loans and Grants and the Laboratory.

The primary responsibilities of the Water Quality Section are to maintain or restore an aquatic
environment of sufficient quality to protect the existing and best intended uses of North Carolina's
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surface waters and to ensure compliance with state and federal water quality standards. The
Section receives both state and federal allocations and also receives funding through the collection
of permit fees. Policy guidance is provided by the Environmental Management Commission. The
Water Quality Section is comprised of over 200 staff members in the central and seven regional
offices (Figure 1.2). The major areas of responsibility are water quality monitoring, permitting,
planning, modeling (wasteload allocations) and compliance oversight. - ‘

The Central office is-divided into four branches, with each branch being subdivided into two units.
The Planning Branch is responsible for developing water quality standards and classifications,
program planning and evaluation, and implementation of new water quality protection programs.
The Water Quality Planning and Assessment Unit handles surface water reclassifications,
development of ‘water quality standards, and the coordination of the state's nonpoint source
program. The Basinwide Assessment Unit administers implementation of the basinwide
management program and includes technical staff to assist in modeling nonpoint pollution sources,
developing use support ratings and improving the section's GIS capabilities. It also coordinates
EPA water quality planning grants, state environmental policy act responsibilities and the
implementation of the Comprehensive Conservation and Management Plan (CCMP) that resulted
from the Albemarle-Pamlico Estuarine Study (APES).

The Operations Branch is responsible for permit compliance tracking, the pretreatment program,
water supply watershed protection/local government technical support, and the operator training
and certification program. The Facility Assessment Unit includes both the permit compliance and
pretreatment programs. The Water Quality and Technical Assistance Unit includes the water
supply watershed protection program and the operator certification and training program. The
former program assists local governments in meeting the requirements of the water supply
watershed protection program. The latter program rates the complexity of operation of wastewater

treatment plants and provides formal training for operators commensurate with the plant operating

needs.

The Technical Support Branch is responsible for processing of discharge and nondischarge permits
as well for preparing TMDLs and wasteload allocations for dischargers. The Instream Assessment
Unit provides primary computer modeling support and is responsible for coordinating development
of TMDLs and individual NPDES wasteload allocations. The Permits and Engineering Unit
handles reviews and processing of permit applications for both discharging and nondischarging
wastewater treatment systems.

The Environmental Sciences Branch is responsible for water quality monitoring, toxicity testing,

biological laboratory certifications and the wetlands 401 Water Quality Certification program. The

branch is divided into the Ecosystems Analysis Unit and the Aquatic Survey and Toxicology Unit.
»—S@i&ieﬂf:‘uhe—m‘ajar—'fuﬂeﬁGHSﬁf*the:EEﬁsyfté?ﬁ?ﬂ?zﬁiyfii‘("j’r‘ﬁﬁﬁ”cmde’bmwgrcal“and“chemrcail
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Figure 1.2 Organizational Structure of the DWQ Water Quality Section
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water quality monitoring and evaluation, evaluating reclassification requests, algal analyses,
benthic macroinvertebrate monitoring (biomonitoring), fish tissue and fish communities studies

and wetlands assessment and certification. Major functions of the Aquatic Survey and Toxicology -

Unit include effluent toxicity testing, chemical toxicity evaluations, toxicity reduction evaluations
(TRE), biological lab certification, biocide evaluations and related special studies, intensive
surveys, special studies, dye studies, time-of-travel studies, long term biochemical and sediment
‘oxygen demand, chemical water quality monitoring and lakes assessments.

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
provide information to the public. . ' '

Although the basic striicture and major responsibilities within the Water Quality Section will remain
- unchanged, implementation of a basinwide approach to water quality management will require
some modification of and additions to the tasks currently conducted by each branch and the
regional offices. The goal of basinwide planning is to broaden the scope of management activities

from a stream reach to the entire basin. Accomplishing this goal will require more complex water

quality modeling, data interpretation, and database management within the water quality program.
For example, more sophisticated methods of quantitatively estimating nonpoint source pollutant
loads will need to be developed and applied. In addition, these quantitative estimates of nonpoint
source loads will have to be integrated with information on point sources to determine the total
loading to the system.

- Planning for future growth and the possibility of incorporating "agency banking" (see Section 5.3)
into the Water Quality Section's management objectives will require model projections of various
potential scenarios to allocate the remaining assimilative capacity and fairly distribute control
requirements. Finally, the link between water quality data and model projections for the multiple
stream reaches within a basin, and the overlay of other relevant types of information, such as land
use, will require expanded use of geographic information systems (GIS) with coordination and
support from this state's Center for Geographic Information Analysis (CGIA).

1.5 STATE AND FEDERAL LEGISLATIVE AUTHORITIES FOR NORTH
CAROLINA'S WATER QUALITY PROGRAM

Authorities for some of the programs and responsibilities carried out by the Water Quality Section
are derived from a number of federal and state legislative mandates outlined below. The major

—————federal-authorites (Section 1.5. 1) for tHe State's warer quality program are found in sections of the

Clean Water Act (CWA). State authorities listed in Section 1.5.2 are from state statutes.
1.5.1 Federal Authorities for NC's Water Quality Program

* - Section 301 - Prohibits the discharge of pollutants into surface waters unless permitted
by EPA (see Section 402, below).

*  Section 303(c) - States are responsible for reviewing, establishing and revising water
quality standards for all surface waters.

*  Section 303(d) - Each state shall identify those waters within its boundaries for which
the effluent limits required by section 301(b)(1) A and B are not stringent enough to protect
any water quality standards applicable to such waters.

°  Section 305(b) - Each state is required to submit a biennial report to the EPA describing
the status of surface waters in that state. : '
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o  Section 319 - Each state is required to develop and implement a nonpoint source
pollution management program.

. Section 402 - Establishes the National Pollutant Discharge Elimination System (NPDES)
permitting program. Allows for delegation of permitting authority to qualifying states
(includes North Carolina). -

. Section 404/401 - Section 404 prohibits the discharge of fill materials into navigable
waters and adjoining wetlands unless permitted by the US Army Corps of Engineers.
Section 401 forbids any federal agency from issuing any license or permit, including a 404
permit, to conduct any activity which may result in a new discharge to the navigable
waters, or the alteration of an existing discharge, unless the state has certified that the
activity will comply with all state water quality or related standards. Thus, the applicant
must receive a state Water Quality Certification prior to issuance of a 404 or other federal
discharge-related permit. ' ’

1.5.2 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.

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

. 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. :

. 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.

. 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.

o 1()}r.S. 143-215.75 - Outlines the state's Oil Pollution and Hazardous Substances Control

ogram.

REFERENCES CITED: CHAPTER 1

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






CHAPTER 2

GENERAL DESCRIPTION
OF THE ROANOKE RIVER BASIN

2.1 ROANOKE RIVER BASIN OVERVIEW

The Roanoke River Basin begins in the Blue Ridge Mountains of Virginia and flows in a generally
southeastern direction into the Albemarle Sound in North Carolina. Figure 2.1 provides a general
view of the entire basin, including the portion that is in Virginia. Roughly 64% of the drainage
area of the Roanoke is in Virginia. Figure 2.2 illustrates the location of the basin within the
boundaries of North Carolina.

The North Carolina portion of the Roanoke Basin is composed of two major parts: the Dan River
and its tributaries in the western section, upstream of Kerr Lake, and the Roanoke River as it enters
North Carolina in the eastern section. The Roanoke River mainstem enters North Carolina through
Kerr Lake and then flows into Lake Gaston and Roanoke Rapids Lake before regaining its riverine
form. The North Carolina portion of the basin contains twelve lakes that have been monitored by
the Division of Water Quality, all of which are man-made reservoirs.

There are 16 counties and 37 municipalities located in whole or in part in the basin. Based on 1990
census data, the population of the basin is 263,661 people. The most populated areas are located
northeast of the Greensboro/Winston-Salem/High Point area, and around the larger municipalities
in the basin such as Roanoke Rapids, Eden, Williamston and Plymouth. The overall population
density is 78 persons per square mile versus a statewide average of 123 persons per square mile.
The percent population growth over the past ten years (1980 - 1990) was 15% versus a statewide
average of 12.7% ;

Over half of the land in the river basin is forested. Statistics provided by the US Department of
Agriculture, Natural Resources Conservation Service indicate that during the last decade there has
been1 alti increase in the amount of developed land and a decrease in the amount of cultivated
cropland.

2.2 BASIN HYDROLOGY

The Roanoke River originates in the Blue Ridge Mountains of Virginia and flows east/southeast
through the Piedmont and Coastal Plain to the Albemarle Sound in North Carolina. The entire
watershed is approximately 9,666 square miles in size, 3,600 of which are in North Carolina. Part
of the upper portion of the basin in the Dan River area is designated as a North Carolina State
Water Trail by the NC Division of Parks and Recreation. The lower Roanoke River is important
habitat for anadromous fish, including striped bass, and is bounded by vast forested wetland areas.

The watershed is divided into 5 major hydrologic areas (8-digit hydrologic units) by the U.S.
Water Resources Council and the U.S. Geologic Survey (USGS). These include the Dan River in
North Carolina, Country Line Creek and Hyco Reservoir, Kerr Reservoir and tributaries, Lake
Gaston and Smith Creek, and the Roanoke River and tributaries. These major hydrologic areas are
further subdivided by DWQ for management purposes into 10 subbasins denoted by 6-digit
numbers (03-02-01 to 03-02-10) as shown in figures 2.3, 2.4a and 2.4b. Table 2.1 shows the
breakdown of USGS hydrologic units and DWQ's corresponding subbasins.







BUI[OIED) YLION UI SuIseq 19ARy Jofe]Al pue suoiSay swdesSorsAyd

(AALEE

eurjose)) YuoN JO sauoz orydesdoishyd puy sulseq 19AR]

DIONVOU

NDIOGVA




BULIOIBD) YLION UL UISBE JOALY S3OUB0Y oyl Jo dej] [e1ousny €7 21nSi]

\\\\\\\\

/. NOIONIHSYM

Tl

Y ) spidey syousoy

\ uosYo0f N
prm

o NIHHYM UOSIPUDYY §

| 5661 ‘udv
sojw Q9 oy 0z 0 SO[IS|IBIS [BIUBWIUOIIAUZ PUB YiBBH 10} JBIUBD BiBlS Aq Peanpold
000008 1
uiseq JaAlY a3oueoy )

p
S

1
i
[}
1

~2 ¢
Y / '
rs -
/ ,\/)\/-o JONVA |
/ 1 amianveD

[
[i
1
1
]

Aiediounyy  FEEE
AydeiboipAH sofey ——
Arepunog uiseqang ——

Arepunog uiseg] oAl  —————
Emv::om =) =) 1o
Arepunog Ayunoy  -------

pusbeT

VINIDYIA

UISeg{[ JIARY ouroy] ayj Jo
uonIoJ eurjoae)) yjioN jo depy [BIaudn)




UISBq JOALY OUBOY WISISOAN BT aInSiyg

5661 ‘Mdy
SO{IS{ielS [ejuBILONAUT puR UieeH 10] 18juB) elelg :Aq psonpold
sejw oe 114 - ot 0
e — dNH3IA
0000061
ujseq] 18AlH eyouBcY UIB)Sap O~
Ayediounpy
AydeiBoipAH tofepy
Aepunog uiseqqng  —
AEPUNOG UISEE 10N  meeeeeem
Kepunog 9jBlS  wmeem
Aepunog Ajunoy  —-----
UC@@OI_ .u:?ﬁuEuM
; umouayem
N 2[epsa0IS mﬂ HIASHOS By H M
§0-20-€0 } = 70-c0-€0 ) ?H@!m@um .....
uosIopusy _.H _ Jj[IAspray Mﬁ .ww
> , TTIANYHO ol0qx0Y TIEMSYD_©f! & K\ W \PROD B § e
ﬁ H ¥ h _“o. H . o
,év%h\.MN“ m mQINQImg O .% & . ) mﬂﬁ QQ.\WV'W«M‘:‘—D:NQ
s Sl ) B AT - §7 llinkaouex o~ A INVHONIMOOH N —F W a
& el [1IBAOIS 50t : g | - = RpIyauls sao1S
P ! . ()= o {
: %.w\r i ! by a0t mc..\_wo £ V@%:%m Y _“
FONVA NOSH3d VINIDIIA 20-20-€0 ABHNS
UISey] JIALR} IYOoUuroy] U.I93}S3 M 23} JO QNE [EI93U9L)




uiseg] J9ALY 2joUROY wAsEE]  qp7 iy

soW og 0z o1 0
‘ 000'052:
1404nv3d uiseq 1Al 8youeoy ulajses

NOLONIHSYM

NILHYIN A.
60-c0-€0

uoISWRI[IA

> poo3qoH

}O9N puepoos

80-c0-£0

aienbg yory

uosyoef N\
NOLdWVHLHON

UISB{ JIAIY] OUBOY WI)SET

9Y} Jo
dej\l [eIoURY)

S661 "udy
SOlIS|iElS [ejuswLOAUT pUB Y)|BaH Joj JSjuel) 8lelg Aq peonpold

dNH3d

ocv

deyy Auoin

Ayjediounpy &
AydeiboipAH Jofepy —
Arepunog uiseqgng ———

Arepunog uiseq 1Al  m——
Alepunog 9jBlS  emssem
Arepunog fiunoy -

pusabar

m NIHHVYM
BUIJION

uoiszny  20-¢0-€0

VINIDYUIA




Chapter 2 - General Basin Description with Water Quality Standards and Classifications

Table 2.1.  Hydrologic Divisions in the Roanoke River Basin

USGS 8-digit DWQ Subbasin
Hydrologic Units 6-digit codes

Watershed Name and Major Tributaries Figure 2.
Dan River (NC Portion) 03010103 030201 to 03
Dan River and Town Fork Creek " 01
Dan River and Mayo River " .02
Dan River, Wolf Creek, Hogans Creek " 03
Country Line Creek and Hyco Reservoir 03010104 030204 to 05
Country Line Creek, Moon Creek " 04
North and South Hyco Creeks and " 05
Hyco Reservoir
Kerr Reservoir and tributaries . 03010102 030206
Lake Gaston and Smith Creek 03010106 030207
Roanoke River and tributaries 03010107 030208 to 10
Roanoke Rapids Lake and Roanoke River " 08
Lower Roanoke River, Conoho Creek " 09
Cashie River " 10.

There are six major lakes in the North Carolina portion of the Roanoke River Basin. These are
Belews, Hyco, Mayo, Kerr, Gaston and Roanoke Rapids. These man-made reservoirs serve a
variety of purposes including electric power generation, public water supply, recreation, and flood
control. Flow from Kerr Reservoir, Lake Gaston and Roanoke Rapids Lake influences water
quality in the lower Roanoke River. These three reservoirs are managed by Virginia Power/North
Carolina Power and the U.S. Army Corps of Engineers for electrical energy production and flood
control. Physical attributes of these lakes are provided in Table 2.2.

Table 2.2. Physical attributes of Kerr Reservoir, Lake Gaston and Roanoke Rapids Lake

Elevation Surface Volume at Hydro- Flood Retention
atfull areaat full power power storage Time
power full pool' drawdown volume
pool  power
pool
Reservoir (ft) (acres) (acre-ft.) (ft)  (acre-ft.) (days)z
Kerr 300 48,900 1,472,000 7 1,278,000 93
Gaston 200 203,000 450,000 1 63,000 - 29
Roanoke Rapids 132 46,000 77,140 3-5 0 5

1 Excludes flood storage volume,
2 Based on full power pool volume and annual mean flow of 7,951 cfs as measured at Roanoke Rapids gauge for
water years 1964-1993,

Kerr Reservoir was established in 1950 and flood control is its primary function. Because of its
use for flood control, it has a larger flood storage capacity (1,278,000 acre-ft.) than Lake Gaston
or Roanoke Rapids.
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Lake Gaston was constructed between 1960 and 1962. Its function is energy production and it is
owned and operated by Virginia/North Carolina Power. The water level fluctuation is generally
within one foot when the reservoir is being operated for energy production. Lake Gaston has an

additional three feet of storage for flood control which translates to an additional storage of 63,000 .

acre-feet.

Roanoke Rapids Lake was constructed between 1953 and 1955. Energy production is its sole
function and it is owned and operated by Virginia/North Carolina Power. This reservoir has no
flood storage capacity. It is linked directly with Lake Gaston. Because of the differences in
hydraulic and storage capacities between the two reservoirs, drawdown may range between 3-5
feet per day during operations at Roanoke Rapids Lake.

Three factors influence how water is discharged among the reservoirs and the portion of the river
below Roanoke Rapids Lake. These include reservoir operations during dry, normal and flood
periods; energy demand; and reservoir operations during striped bass spawning season. Aside
from the actual flow rate in the lower Roanoke, the timing of flow release also can have a
significant impact on water quality. For example, during July of 1995, the Corps of Engineers had
been operating Kerr Reservoir in flood control mode at ranges from about 19,000 cfs (cubic feet
per second) to 25,000 cfs for about thirty days, after which flows were reduced overnight to about
4,000 cfs at the Roanoke Rapids dam. A major fish kill in the Roanoke followed that event, and it
is believed to have been caused by drainage of hypoxic swamp water into the river mainstem
following inundation of the flood plain during the high flow release period.

Water allocation among the reservoirs for energy production varies depending on the quantity of
water available and the demand for energy. At least one unit at Roanoke Rapids is always operated
to maintain the required minimum flow which varies from 1,000 cfs to 2,000 cfs depending on the
month of the year. During weekends when Gaston is not usually operated, the Roanoke Rapids
Lake storage capacity is used to maintain minimum flow. Maintaining a 2,000.cfs flow rate during
a weekend will result in a drawdown of Roanoke Rapids Lake of about 2.5 feet.

The lower Roanoke River (below Roanoke Rapids) and its tributaries support an important
recreational and commercial fishery. Anadromous fish using these waters include striped bass,
blueback herring, Atlantic sturgeon, alewife, hickory shad and American shad. A portion of this
area is important for striped bass spawning. Spawning begins in April and ends by mid-June. In
the 1980's a decline in the number of spawning striped bass was noted. This was followed by a
decline in the commercial harvest of this species.

These declines have been attributed to ovérfishing', altered flow and water quality by various
researchers. One management strategy used to attempt to recover the striped bass fishery has been

—toalterTiver flow during the spawning season. Moderately high flows are maintained during the

spring to attract adult fish to the spawning grounds. In addition, stable moderate flows may be
necessary to ensure proper and successful delivery of larval fish to Albemarle Sound. The current
flow regime is provided in Table 2.3 ‘

Table 2.3. Flow regime during striped bass spawning season.

Target Average Daily Lower Limit Upper Limit
Dates L Flow (cfs) ‘ (cfs) (cfs)
April 1-15 8,500 6,600 13,700
April 16-30 7,800 5,800 11,000
May 1-15 ‘ 6,500 4,700 ' 9,500
May 16-31 ‘ 5,900 - 4,400 9,500
June 1-15 5,300 4,000 9,500
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The North Carolina Wildlife Resources Commission has been conducting electrofishing on the
striped bass spawning grounds near Weldon, N.C. since 1991. These studies have shown that
- there has been a trend of increasing catch rates since 1991. Also, the mean catch rates of female
striped bass have increased annually. These results and estimates of egg abundance during 1991-
1993 indicate that striped bass stocks are rebuilding (1995 DMF). Although a number of striped
bass were killed in the summer of 1995 fish kills, striped bass populations are still anticipated to
grow and recover (Gibson, 1995). : :

Currently Virginia Power/North Carolina Power is in the process of relicensing the Gaston and
Roanoke Rapids hydroelectric facilities with the Federal Energy Regulatory Commission (FERC).
The current license expires on January 31, 2001. Part of the relicensing process includes an -
assessment of how current and future project operations will affect environmental resources.

There are many factors that promote the need for management of water among the reservoirs and in
the lower Roanoke River. Although flood control, energy production and the maintenance of
flows for striped bass have been discussed briefly, other factors may influence management
strategies. These include the importance of maintaining or augmenting flows, maintenance of
water quality standards, and the need to provide appropriate flows for the maintenance of the lower
Roanoke, fisheries, wetland communities and other natural resources.

A variety of aquatic systems are represented in the Roanoke basin as the terrain changes from the
upper piedmont to the coastal plain. One of thé most significant of these systems is a stretch of
wetlands along the lower Roanoke River. This area is considered to be the largest intact and least
disturbed bottomland hardwood forest in the mid-Atlantic region. Table 2.4 presents a breakdown
of the significant natural wetland communities in the Roanoke River Basin. :

Table 2.4.  Significant Natural Wetland Communities in the Roanoke River Basin

Site Wetland Community Present _ Acres
Roanoke River/NC 11 Bottomland hardwood forests : 1850
Alluvial Flats :
Roanoke River Delta Islands Cypress-gum swamp forests 9000
Broad Creek Neck Cypress-gum swamp forests 8000
Conine Island Cypress-gum swamp forests 3748
Broadneck Swamp Cypress-gum swamp forests 2200
Brodneck Ridge Cypress-gum swamp:forests; Bottomland hardwood forests 2000
Roquist Creek/Cashie River Cypress-tupelo swamp forest 2400
Swamp 1436

Thesg sites are taken from the Regional Inventory for Critical Natural Areas, Wetland Ecosystems, and Endangered
Species Habitats of the Albemarle-Pamlico Region: Phase 1 (APES 1990). The acres listed include associated
upland communities. ,

The broad, forested floodplain along the lower Roanoke contains approximately 150,000 acres of
bottomland hardwood and swamp forest communities. The floodplain forested wetlands perform

. valuable water quality functions including water, nutrient and sediment retention and nutrient
transformation. : ‘

The lower portion of the floodplain adjacent to the Albemarle Sound contains several natural
wetland communities of state and global significance, including a "globally endangered" Atlantic
white cedar forest and approximately 20,000 acres of "roadless" cypress-gum swamp, the largest
in the Carolinas (APES, 1993). Company Swamp, which is located in the southwest portion of
Bertie County along the Roanoke River, contains the most extensive, climax Cypress-gum swamp
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Chapter 2 - General Basin Description with Water Quality Standards and Classifications

in a backwater in North Carolina. Broad Neck Creek located in the southeastern portion of Bertie
County contains probably the largest expanse of contiguous cypress-water tupelo swamp forest in
North Carolina. The U.S. Fish and Wildlife Service currently manages 12,500 acres in the
Roanoke River National Wildlife Refuge, and The Nature Conservancy owns or manages 22,290
acres in the river basin. The floodplain of the Roanoke River is part of the Nature Conservancy's

'new ecosystem protection program aimed at maintaining entire functioning, healthy ecosystems .

that support both natural and human communities. Figure 2.5 illustrates the major players in this
Roanoke River Project and where they either own or manage land.

2.3 LOCAL GOVERNMENT AND PLANNING JURISDICTIONS

The basin encompasses all or part of the following 16 counties and 37 municipalities presented in
Table 2.5. Also included in the table are abbreviations for the Lead Regional Organizations
(Councils of Government) and Districts of the North Carolina League of Municipalities.

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. It is considered accurate to
the 8-digit hydrologic unit scale established by the US Geological Survey (NRCS, 1993). A 1992
update of this data was recently released. In addition, several state agencies including the NC
Department of Transportation and the Department of Environment, Health and Natural Resources
are working with the state's Center for Geographic Information and Analysis (CGIA) to develop
statewide land cover information based on recent satellite imagery. However, until these other land
covera};lgcls become available, the 1992 NRI data is the most recent comprehensive data for the basin
as a whole. :

Table 2.6 summarizes acreages and percentage of land cover from the 1992 NRI for the basin as a
whole and for the major watershed areas within the basin. Land cover types identified by the NRI
as occurring in the Roanoke River Basin include cultivated cropland, uncultivated cropland,
pastureland, forest land, urban - large and small built-up lands, rural transportation, small water
areas and census waters. Each type is described in Table 2.7.

Land cover in the basin, as presented in Table 2.6, is dominated by forest land which covers
approximately 61% of the land area. Agriculture (including cultivated and uncultivated cropland
and pastureland) covers approximately 25% of the area. The most dramatic changes exhibited
between 1982 and 1992 were in the categories of uncultivated cropland and urban/built-up with
increases of 60% and 54% respectively. Other notable changes include a 17% decrease in the
amount of cultivated cropland and an 11% increase in the 'other' category.

The sedon land cover source is derived from interpretation of 1987 Landsat satellite data that were
made available in a report by the NC Center for Geographic Information and Analysis (CGIA)
(1991). The report was funded through the Albemarle-Pamlico Estuarine Study. This coverage is
available for the part of the basin located downstream from Roanoke Rapids Dam. The land cover
data for this portion of the basin are summarized in Table 2.8. They were used as the basis for
calculating nutrient loading in the lower Roanoke Basin as presented in Section 3.2.2 in Chapter 3.
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Table 2.5. Local Governments and Local Planning Units within the Roanoke River Basin

Commission

2-12

‘ 1% of county League ,
County in basin Region District Municipality
Beaufort ‘ trace ~ Q I
Bertie 70% : Q- I Askewville
; o Kelford
Roxobel
Windsor
‘ ‘ o Woodville
Caswell 90% G VI Milton
e Yanceyville
Forsyth 10% I X Kemersville
. Rural Hall
Walterton
Granville 35% K VI Stovall
Guilford 2% G X . Stokesdale
Halifax 40% L \Y Littleton
Roancke Rapids
Scotland Neck
Weldon
Martin 90% Q 1 Hamilton
. Hassell
Jamesville
Qak City
Williamston
Northampton 35% L \Y Garysburg
Gaston
Jackson
4 ; Rich Square
Person 60% K VI Roxboro
Rockingham 85% G X Eden
Madison
Mayodan
Reidsville
Stoneville
Stokes 90% I X Danbury
Walnut Cove
Surry ‘ 5% 1 X
Vance : 55% K VI Middleburg
Norlina
Washington 5% R I Plymouth
1percents are approximate and rounded to the nearest five percent
Region Name Location
G Piedmont Triad Council of Governments Greensboro
I Northwest Piedmont Council of Governments Winston-Salem
K Kerr - Tar Regional Council of Governments Henderson
L Region L Council of Governments Rocky Mount
Q Mid-East Commission Washington
R Albemarle Regional Planning and Development Hertford
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Eight land cover categories are included. Each is briefly described in the chart accompanying Table
2.6. The four hydrologic units listed in Table 2.8 are subdivisions of the major watersheds listed
in Table 2.6 as Roanoke Rapids and the Lower Roanoke. The first hydrologic unit in Table 2.8,
identified as 301010601, makes up a small portion of that watershed identified in Table 2.6 as
Roanoke Rapids. The remaining three hydrologic units in Table 2.8 cover approximately the same
area as the watershed identified in Table 2.6 as Lower Roanoke.

When comparing the data for the last three hydrologic units in Table 2.8 with the Lower Roanoke
watershed in Table 2.6, the data in the two tables are reasonably consistent for agricultural and
forested lands although there is a large discrepancy in the urban land category. The other -
categories are not directly comparable between the two tables. For agriculture, the total agricultural
area for the Lower Roanoke in Table 2.6 is 235,500 acres. This is 12% less than the 263,750
acres for agriculture in Table 2.8. The total forested acreage in Table 2.6, which includes the large
bottomland hardwoods wetlands in the lower basin, is 530,000 acres. This figure is 8.6% higher
than the total of the forest and wetlands categories in Table 2.8. The total urban/built-up area in
Table 2.6 is 25,400 acres compared just 3,240 acres in Table 2.8.

For the most part, differences between the two tables are based on some variation in the definitions
of the categories and on the procedures used in developing the data. In the urban category, where
there is a large divergence in the acreages, the CGIA data in Table 2.8 identified just those urban
areas with an impervious surface area of 25% or more. By contrast, the urban and builtup lands in
Table 2.6 were more broadly defined and included such entitities as golf courses, cemetaries and
playgrounds. It is also of note for Table 2.8 that urban areas with large tree canopies were often
interpreted as forest in the satellite-based CGIA data because the trees obscured the view of the
underlying development.

2.4.2 Population and Growth Trends in the Basin

The Roanoke River Basin has an estimated population of 263,661 people based on 1990 census
data. Table 2.9 presents census data for 1970, 1980, and 1990 for each of the subbasins. It also
includes land areas and population densities (persons/square mile) by subbasin based on the land
area (excludes open water) for each subbasin. The size and number of densely populated areas are
small but do occur around municipalities such as Eden, Roanoke Rapids, Williamston and
Plymouth. The subbasin encompassing Williamston and Plymouth is the most dense with 146
persons/square mile computed to a basinwide average of 78 persons/square mile. In general, the
density of people in the Roanoke basin is low when compared to other basins such as the Cape
Fear which in some places has more than 1600 people/square mile. That portion of the Roanoke
basin that is north of the Winston-Salem/Greensboro/High Point area has experienced the most
population growth in the last 20 years. Overall, the population in the basin has grown 15%
between 1970 and 1990, gaining 16% between 1970 and 1980 and losing 1% in the decade
following that. Figure 2.6 shows the percent growth by subbasin between 1970 and 1990.

Figures 2.7a and 2.7b describe 1990 population densities by census block group for the western
and eastern Roanoke River Basin, respectively.

In using these data, it should be noted that some of 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
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Comparison of 1982 and 1992 Land Cover Data from the 1982
and 1992 Natlonal Resources Inventories (USDA - Natural
Resources Conservatlon Servuce, Ralelgh)

Estimated Acreage by Broad Land Use for the Roanoke Rlver Basin - 1992 NRI

Mid. Roanoke 1Upper Dan Lower Dan Roan Rapids Lower Roanoke
03010102 03010103 103010104 103010106 03010107 TOTAL
, ‘ Acres Acres § Acres Acres - Acres |- ACRES| % of

LAND COVER| " (1000s)] = %}(1000s) %K1000s)]  %|(1000s)] = %] (1000s) %{(1000s) JTOTAL
Cult. Crop 278] 1561 833 146| 660| 13.6] 246 156] 2206] 2570 4223 187
Uncult. Crop 00l 000 345 60l 79 160 ool ool ool ool 424 1.9
Pasture 138] 77] 378 66| 3671 750 00l 00] 149 170 1032) 46
Forest 89.5| 50.1f 332.6| 58.1) 330.1] 67.9) 889 56| 53711  62.6] 13782] 612
Urban/Built-up 99| 55| 460| 80 142] 291 168 107 254]. 300 1123 5.0}
Other 376| 2110 380| 66] 316/ 650 27.1] 172 60.3 70| 1946 8.6]
Totals 178.6] 1000} 572.2| 100.0] 486.5| 100.0] 1574 100.0] 858.3] 1000l 2253.0] 100.0]
% of Basin | 79| - 254 216 70| ~38.1) 225300 100.0}
SUBBASINS (030206 01 - 03 04 - 05 030207 |08 - 10
Estimated Acreage by Broad Land Use for the Roanoke River Basin - 1982 NRI

Mid. Roanoke [Upper Dan Lower Dan ]Roan. Rapids JLower Roanoke

03010102 03010103 03010104  |03010106 03010107 TOTAL

e Acres - | Acres Acres| ~ | Acres Acres ACRES| % of

LAND COVER| (1000s)]  %|(1000s) %K1000s)] %] (1000s) %| (1000s) %|(1000s) JTOTAL
Cult. Crop _344] 193§ 1125| 19.7] 849| 175 386 2450 2256l 263] 4960 220
Uncult. Crop __ 00| o00f 220 38] 44| os] 00| 0.0 0.0 00 264 1.2
Pasture 103] 58] 367 64] 295l 61l 25 1.6 322| . 38 1112 49
Forest 93.3] 522§ 335.3| 586) 327.1] 6721 83.8] 532 5322] 6200 137171 609
Urban/Built-up 73] 41] 306 53] 66] 14f 1200 76 16.6 19]  73.1] - 32
Other 333] 1861 35.1| 61l 340l 70l 205 130 517 6.0l 1746 7.7
Totals " 178.6| 1000] 572.2] 100.0] 486.5] 100.0] 157.4] 1000l 85831 1000l 225300 100.01
% of Basin 79 254 21.6] 7.0| 38.1 100.0{
SUBBASINS 30206 01 - 03 04 - 05 030207 08 - 10

Table 2.6 Summary of Land Cover for Major Watersheds in the Roanoke River Basin -
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Table 2.7 Description of Land Cover Types (1992 NRI - USDA NRCS)

Land Cover Type (No.)
1) Cultivated Cropland

2) Uncultivated Cropland
3) Pastureland

4) Forest Land

5) Urban and Built-up Land

6) Other

Lan ver Descrintion

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.

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.

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).-

Includes the following three categories .

Small Water Areas: Water bodies less than 40 acres in size
and streams less than one-half mile wide.

Census Water: Large water bodies consisting of lakes and
estuaries greater than 40 acres and rivers greater than one-half
mile in width. ’
Minor Land: Lands not in one of the other categories.
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Chapter 2 - General Basin Description with Water Quality Standards and Classifications

Table 2.11.  Threatened and Endangered Freshwater Mussels and Fishes in the Roanoke River
Basin (Source: NC Wildlife Resources Commission and the NC Natural Heritage

Program) ) ‘
Subbasins Listing Status:
Common Name Scientific Name where found State  Federal
Mussels: : :
Green Floater (Lasmigona subviridus) 06, 08, 10 E E)
Roanoke Slabshell (Elliptio roanokensis) 08, 10 T
Triangle Floater (Alasmidonta undulata) 08, 10 T
Fish:
Cutlips Minnow (Exoglossum maxillingua) 01-04 E
Rustyside Sucker (Thoburnia hamiltoni) 01-04 E
Shortnose sturgeon Acipenser brevirostrum) 10 E E

Listing abbreviations: E = Endangered, T = Threatened, (E) = Candidate for Federal Listing

In addition to the list in Table 2.11, there are two freshwater mollusks identified as species of
special concern in North Carolina: the Eastern Pondmussel (Ligumia nasuta) and the Tidewater
Mucket (Lampsilis ochracea). Species of 'special concern' have limited numbers and vulnerable
populations and are in need of monitoring.

In the Dan River drainage portion of the Roanoke basin, there are several fish species that are either
of special concern or significantly rare. These are the Spotted Margined Madtom (Noturus
insignis), the Bigeye Jumprock (Moxostoma ariommum), the Roanoke Hogsucker (Hypentelium
roanokense), and the Riverweed Darter (Etheostoma podostemone).

, 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.

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.
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Bar Chart Showing Increases in Swine Numbers by Subbasin in the Roanoke

Figure 2.8
River Basin from 1990 to 1994
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Chapter 2 - General Basin Description with Water Quality Standards and Classifications

2.7.2 Statewide 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 2.12). 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.

Table 2.12  Primary and Supplemental Classifications Applicable to the Roanoke River Basin

PRIMARY FRESHWATER CLASSIFICATIONS
Class Best Uses

C Aquatic life propagation/protection and secondary recreation

B Primary recreation and class C uses

WS Water Supply watershed and class C uses. There are five WS classes, I through
V. WS classifications are assigned to watersheds based on land use

characteristics of the area. Each water supply classification has a set of
management strategies to protect the surface water supply. A CA , or Critical
Area, designation is also listed for watershed areas within a half-mile and draining
to the water supply intake or reservoir where an intake is located.

SUPPLEMENTAL CLASSIFICATIONS
- Class Best Uses
Sw - Swamp Waters: ‘recognizes waters that will naturally be more acidic (have lower
pH values) and have lower levels of dissolved oxygen
Tr Trout Waters: freshwaters protected for natural trout propagation and the survival
: . of stocked trout
FWS Future Water Supply: waters that have been requested by a local government and
adopted by the Environmental Management Commission as a future water supply
source

The kWS (water supply) classifications outline protective management strategies aimed at
controlling point and nonpoint source pollution. These strategies are summarized in Appendix L
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.

2.7.3 Surface Water Classifications in the Roanoke River Basin

The waters of the Roanoke River Basin have a variety of surface water quality classifications
applied to them. The majority of the waters are classified as C or B. In the Dan River drainage
portion of the basin, some waters carry the supplemental trout classification. Further downstream
as the Roanoke River approaches the Albemarle Sound, some waters are supplementally classified
as swamp. There are no classified High Quality Waters or Outstanding Resource Waters in the

basin. There are a few areas however that are classified as WS-II water supplies, which are by
definition considered High Quality Waters.

There are twelve water supply watersheds in the Roanoke River Basin. All but one of these are
either WS-II or WS-IV water supplies. The largest category with respect to land area is Class WS-
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Chapter 2 - General Basin Description with Water Quality Standards and Classifications

IV. Acreages for land area covered by the watersheds by water supply classification are: WS-II = ' ‘
73,957 acres; WS-III = 5,613 acres; and WS-IV = 235,698 acres. Figures 2.9a and 2.9b show
the water supply watersheds in the Roanoke River Basin. ‘ »

A complete listing of classifications for all surface waters in the basin can be found in a DWQ
publication entitled "Classifications and Water Quality Standards Assigned to the Waters of the o
Roanoke River Basin". This has been reprinted in Appendix 1. Pending reclassifications are ‘1 i
discussed in Chapter 6. - . S _ : : -

2.8 WATER USE IN THE ROANOKE RIVER BASIN R 5

Maintaining an adequate supply of clean water will be critical to future economic growthand -
maintaining a healthy and productive environment. Information in this section was provided by the :
NC Division of Water Resources (1994). ‘ ' o

Water use evaluations consider total water withdrawals and whether these withdrawals are _,
consumptive or non-consumptive. Total withdrawals are the amount of water pumped or diverted . }
from streams or pumped from wells in the basin. Consumptive uses are those that cause water to

be lost to the basin through evaporation, interbasin transfer, or incorporation into industrial

products. Non-consumptive uses are those in which water is returned to streams after use in the o
form of treated wastewater and is therefore available for reuse downstream. f

Unless otherwise noted, the consumptive use figures in this section ihqlude the entire basin (both -
the North Carolina and Virginia portions) and include both surface water and groundwater. : 5

2.8.1 1989 Consumptive Water Use Estimates

The most complete and accurate database available is for the year 1989. This data includes [
monthly averages of water consumption by type of water use. Analysis of these data illustrates

who the major consumptive users in the basin are and shows how the degree of use fluctuates over :
the year. ‘ I

There are four major types of water use identified in the Roarioke River Basin. These are public .
water supply, self-supplied industry, irrigation and thermal power. The category of self-supplied ' !
industry is made up of industries that have their own intake structure (as opposed to receiving

water from a public water source).

Figure 2.10 illustrates how the amount of use in the basin fluctuates during the year. It is \ f

important to note that ,,thcﬁ.hig.he, stnge ocenrs durine the cummer monthg when inctreaam flowe are

lowest. This condition puts stress on aquatic ecosystems and water quality.

By far the largest category for consumptive use in the basin is thermal power generation which \ j
‘comprises 48 percent of the basin's total use with an annual average consumption of 43 million i
gallons per day (MGD). This is followed by crop irrigation which accounts for 23 percent of the a S
consumptive use with an annual average of 17 MGD. Most of this irrigation is occurring in the

lower Roanoke basin to support production of cotton and tobacco. Self-supplied industry

represents 19 percent (or 17 MGD) of the basin's consumptive use. And the smallest category of A
users is that of public water supply which used 9 MGD (or 9 percent of the total) in 1989. : {
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Chapter 2 - General Basin Description with Water Quality Standards and Classifications

Figure 2.10 Monthly Water Consumption in the Roanoke River Basin
(Source: Division of Water Resources, 1994)
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2.8.2 Projected Consumptive Use in the Roanoke River Basin

The Roanoke River Basin is expected to see a 240 percent increase in annual average consumptive
use of water between the years of 1980 and 2010. More importantly, peak usage in the year 2010
is expected to be 500 percent greater than average daily consumption in 1980. Figure 2.12 shows
projections by type of use. The largest increase is projected to be attributed to the potential
additional new public water supply projects, the bulk of which is from the City of Virginia Beach's
proposed 60 MGD withdrawal from Lake Gaston (this subject will be discussed in more detail in
the following section). The remainder of the projected increase has been estimated based on
interest shown by other municipalities (including Rocky Mount and Halifax County in North
Carolina and Mecklenburg County in Virginia) for future surface water withdrawals from the
Roanoke River Basin.

Self-supplied industries and irrigation are expected to contribute to moderate increases in use,
while steady increases are anticipated for thermal power generation.
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" Chapter 2 - General Basin Description with Water Quality Standards and Classifications

2.8.3 Proposed Water Withdrawal from Lake Gaston

Two municipalities in the State of Virginia (Virginia Beach and Chesapeake) want to utilize Lake
Gaston as a water supply source. Water would be pumped from the lake, travel through a pipeline
76 miles in length and be discharged into Lake Prince from which the water would be withdrawn
and treated for distribution (Figure 2.13 provides an illustration of the project). Unlike other
municipal water withdrawals, the Lake Gaston pipeline would create an interbasin transfer. The
project would not return any wastewater to the Roanoke River basin; instead, it would discharge
‘wastewater into the Atlantic Ocean.

This proposal was formally presented in 1984 when the Corps of Engineers issued a permit to the
City of Virginia Beach to withdraw 60 MGD from the lake. Since then, there has been a raging

"legal debate over this withdrawal which continues to this day. In order to withdraw the water,
approval of the Federal Energy Regulatory Commission (FERC) is requu‘ed because the lake is
part of a licensed power generation project.

North Carolina has been strongly opposed to this project on environmental, economic and legal
grounds (including the failure of the applicants to obtain a certification from the State of North
Carolina under § 401 of the Clean Water Act). It has strenuously disputed the need for this water
in Southeast Virginia and pointed to the availability of many alternative water supplies for that
region. Notwithstanding North Carolina’s objections, FERC issued an amended license approving
the pipeline in July, 1995. That decision is now on appeal to the United States Court of Appeals.
Other legal challenges are also pending.

As noted above, the FERC license for the entire project is scheduled to expire in January of 2001.
Therefore, even if the pipeline is built, it can be reconsidered during the relicensing process, which
is just underway. .
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CHAPTER 3

CAUSES AND SOURCES OF WATER POLLUTION
- IN THE ROANOKE RIVER BASIN

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 small urban
areas (population less than 100,000), forestry, mining, agricultural lands and others. Section
3.2 identifies and describes the major causes of pollution in the Roanoke basin. Sections 3.3
and 3.4 describe point and nonpoint source pollution in the basin.

3.2 CAUSES OF POLLUTION

The term causes of pollution refers to the substances which enter surface waters from point and
nonpoint pollution sources and result in water quality degradation. The major causes of pollution
discussed. throughout the basin plan include biochemical oxygen demand (BOD), sediment,

nutrients, toxicants (such as heavy metals, chlorine, pH and ammonia) and fecal coliform bacteria.

I(Eaclg of the following descriptions indicates whether the cause is point or nonpoint source-related
or both).

3.2.1 Oxygen-Consuming Wastes

Oxygen-consuming wastes are substances such as 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
sufficient level of dissolved oxygen in 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. The United States Environmental Protection Agency (EPA) states that
3.0 milligrams per liter (mg/l) is the threshold dissolved oxygen concentration needed for many
species' survival (EPA, 1986). North Carolina has adopted a water quality standard of 5.0 mg/l
(daily average with minimum instantaneous measurements not permissible below 4.0 mg/l) in
order to protect the majority of its waters. Higher concentrations are needed to promote
propagation and growth of a diversity of aquatic life in North Carolina's surface waters.
Exceptions to this standard exist for waters supplementally classified as trout waters and those
supplementally classified as swamp. Trout waters have a dissolved oxygen standard of 6.0 mg/l
due to the higher sensitivity of trout to low dissolved oxygen levels. Swamp waters often have
naturally low levels of dissolved oxygen, and aquatic life typically found in these waters are
adapted to the lower dissolved oxygen levels. Sluggish swamp waters in the Coastal Plain portion
of the state may have natural dissolved oxygen levels of 3.0 to 4.0 mg/l or less at times.
Therefore, the dissolved oxygen standard for swamp waters may be less than 5.0 mg/1 if that lower
level is judged to be the result of natural conditions. Many of the freshwater streams in the Coastal
Plain portion of the basin are supplementally classified by the state as swamp waters (see section
2.7 for further discussion on standards and classifications).
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Dissolved oxygen concentrations are affected by a number of factors. Higher dissolved oxygen is
produced by turbulent actions which mix air and water such as waves, rapids and water falls. In
addition, lower water temperature 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 warm, slow-moving
waters that receive a high input of effluent from wastewater treatment plants during low flow
conditions. 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. ‘

Causes of dissolved oxygen depletion can include wastewater treatment plént effluent and the
decomposition of organic matter such as leaves, dead plants and animals, and organic waste matter

that may be washed or discharged into the water. Sewage from human and household wastes is

high in organic waste matter, and bacterial decomposition can rapidly deplete dissolved oxygen
levels unless these wastes are adequately treated at a wastewater treatment plant to remove much of
the organic component. In addition, some chemicals may react with and bind up dissolved
oxygen.

A large portion of the organic material discharged into the water from a wastewater treatment plant
is readily decomposed as the oxygen-consuming decay process may begin to occur within a matter
of hours. As this decay process occurs in a moving water column, the area of greatest impact may
be several miles below the point of discharge. This area can often be identified by a marked
reduction in instream dissolved oxygen concentrations and is commonly referred to as the sag
zone. Frequently, dissolved oxygen concentrations will gradually rise downstream of the sag zone
as the amount of readily decomposed organic matter is reduced. However, a significant portion of
the organic matter in wastewater treatment plant effluent may take days to decompose.

Biochemical oxygen demand, or BOD, is a technical term that describes the overall demand on
dissolved oxygen from the various oxygen-depleting processes presented above. A commonly
used measure of BOD is called BOD5 where the "5" stands for the amount oxygen demand exerted

over five days. BOD5 is a standard waste limit in most discharge permits. A limit of 30 mg/l of
BODs is the highest concentration allowed by federal and state regulations for municipal and

domestic wastewater treatment plants. Limits less than 30 mg/l and sometimes as low as 5 mg/l are
becoming more common in order to protect dissolved oxygen standards in the receiving waters.

0xygeh-Consumin2 Wastes in the Roanoke River Basin .

I'he protection of dissolved oxygen through management of the discharge of oxygen-consuming
wastes into waters of the Roanoke River basin continues to be a high priority. Efforts to limit the
discharge of these wastes from NPDES discharge facilities have been largely successful over the
past two decades. Several factors have contributed to improvements in water quality related to
reductions in oxygen-consuming wastes. These include 1) more stringent point source pollution
control requirements mandated by the federal Clean Water Act, 2) management actions
implemented through the state's NPDES program and 3) major efforts by municipalities, industries
and others, in the form of wastewater treatment plant upgrades and improved plant operation, to
meet these requirements for water quality protection. ‘

Using historical data, a rough estimate can be made of changes in wastewater flows and
contributions of oxygen-consuming wastes over time. Table 3.1 presents approximated amounts
of wastewater flow and BOD5 for wastewater facilities in the Roanoke River basin in 1986 and

1995. During that time period there was a 7% increase in flow and a 27% decrease in the amount
of BOD3 being discharged.

3-2
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Table 3.1. Wastewater flows and BOD35 contributions for the Roanoke River Basin in 19.8'6 and

1995.
1986 1995
Total Flow (MGD) 76 81
BODs5 (pounds/day) : 16,600 12,200

In general, while water quality standards for dissolved oxygen are being met throughout most of
the North Carolina portion of the basin, there are some areas of concern (the Cashie River), and
some characteristics of the basin such as the highly regulated flows and swamp waters that warrant
close observation as evidenced by low episodes of dissolved oxygen in the summer of 1995.
Monitoring of thése conditions in conjunction with the management of contributions of BOD are
both important in maintaining appropriate dissolved oxygen levels for the protection of aquatic life.
Recommended strategies for addressing BOD are presented in Section 6.3 of Chapter 6.

3.2.2 Nutrients

The term nutrients in this document refers to the substances phosphorus and nitrogen, two
common components of plant fertilizers. Nutrients in surface waters come from both point and
nonpoint sources. Nutrients in an aquatic system are necessary to support primary productivity by
algae and other aquatic plants. Algae, also referred to as phytoplankton, are a basic component of
the aquatic food web upon which fish and other aquatic organisms depend. However, through
human activities such as wastewater discharges and agriculture, nutrients are often added to -
waterbodies at an excessive rate. An overabundance of nutrients under favorable conditions can
stimulate the occurrence of algal blooms and excessive plant growth in quiet waters such as ponds,
lakes, reservoirs and estuaries. Algae blooms, through respiration and decomposition, deplete the
water column of dissolved oxygen and can contribute to serious water quality problems. Nutrient
overenrichment and the resultant problems with low DO is called eutrophication. The blooms are
also aesthetically undesirable, impair recreational use and enjoyment of the affected waters, impede
commercial fishing and pose difficulties in water treatment at water supply reservoirs.

Runoff from agricultural lands and forests and discharges from wastewater treatment plants are the
main sources of nutrients in the basin. Nutrients in nonpoint source runoff come mostly from
fertilizer and animal wastes. Nutrients in point source discharges are from human wastes, food
residues and some cleaning agents. A statewide phosphorus detergent ban implemented in 1988
significantly reduced the amount of phosphorus reaching and being discharged into surface waters
from wastewater treatment plants.

DO depletion from nutrient overenrichment and algal blooms fluctuates seasonally and with the
time of day. Oxygen is produced by algae and other plants in the presence of sunlight through a
process called photosynthesis. At nighttime, however, photosynthesis and DO production slow
and DO is consumed by plants through the process of respiration. During the summer months,
this daily cycle of daytime oxygen production and nighttime depletion often results in
supersaturation of the surface water by oxygen during the afternoon hours on bright, sunny days,
and low DO concentrations during the late night and early morning hours. In addition, decaying
algae may settle to the bottom of the water body and create a sediment oxygen demand (SOD)
which may lower DO concentrations in the bottom waters of lakes, reservoirs, and estuaries.

At this time, North Carolina has no instream standards for total phosphorus (TP) and total nitrogen

(TN). Limits on the amount of phosphorus that may be discharged into surface waters are
presented in Chapter 6. In addition, the State has a standard of 40 ug/l (micrograms per liter or
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parts per billion) for chlorophyll a. Chlorophyll a is a chemical constituent of algae (it gives it its
green color). A chlorophyll a reading above the 40 ug/l standard is indicative of excessive algal
growth and portends bloom conditions.

Nutrient Loading in the Roanoke Basin
A nutrient loading model has been developed for the Roanoke River Basin.  This model is a
- nutrient budget, the simplest type of loading model. This nutrient budget was developed by
Research Triangle Institute (RTI) as part of an Albemarle Pamlico (A/P) Estuarine Study Program
in 1991 for the Roanoke River Basin below Roanoke Rapids Lake Dam (Dodd and McMahon,
1992). Nutrient budgets identify the amount of nutrient loading from each pollutant source within
a given watershed. Nonpoint source loading was estimated through the use of export coefficients
for different land cover types. Export coefficients refer to the amount of a substance, such as
sediment or nutrients, that might be expected to be transported from the land by stormwater to
nearby surface waters. Export coefficients, which are based on research studies, are expressed in
terms of the amount of loading per unit area per year (e.g. lbs/acre/year or kg/hectare/year). The
amount of loading of a specific type of substance will vary with the type of land use; different land
uses and cover types have different export coefficients. Therefore, in a nutrient budget analysis,
an estimate is made of the land area in each type of land use, and export coefficients from literature
are used to estimate nonpoint source loading from each land use type. Flow and nutrient
concentration from point sources are used to determine point source nutrient loading.

It should be noted that export coefficients give rough estimates of loading and there may be much
error in the estimates. Therefore, care should be exercised when using them. Export coefficients
do not allow one to estimate delivered load to a given site in the basin as they do not account for
fate and transport of the nutrients: However, they can be useful to managers by giving them one
method to prioritize areas in a basin for management. For example, a subbasin with high areal load
may-be prioritized if other characteristics of the subbasin are similar to other subbasins.

RTI used actual discharger data from 1989 and 1990 to estimate the point source loading to the

basin. For use in this basin plan, the nutrient loading was updated to include discharge data from
1994.

In the RTI study, land use data were obtained from a 1987-1988 LANDSAT land cover
classification survey (see Chapter 2), and export coefficients were estimated from a literature
search of numerous studies. A range of export coefficients (high, median and low) was identified
in the literature for each land cover type. For the purpose of the RTI work, the median, or "most
likely", value for each land cover type was used to estimate the total loading. These values and the
number of studies on which they are based are presented in Table 3.2, on the next page.

3-4



Chapter 3 - Causes and Sources of Water Pollution in the Roanoke River Basin

Table 3.2. Export Coefficient Literature Review

Agriculture Forest/Wetland Developed  Atmospheric
b kg b kg b kg b kg
ac-yr _ha-yr ac-yr _ha-yr ac-yr ha-yr ac-yr ha-yr
Total Phosphorus
Low (25%) 0.49 (0.55) 0.08 (0.09) 0.40 (0.45) 0.22 (0.25)
Median 0.88(0.99) 0.12(0.13) 0.95(1.06) 0.58 (0.65)
High (7%) 1.81 (2.03) 0.19 (0.21) 1.34 (1.50) 0.62 (0.69)
Total Nitrogen '
Low (25%) 4.46 (5.000 0.62 (0.69) 4.46 (5.00) 7.76 (8.7)
Median 8.74 (9.80) 2.08 (2.33) 6.71(7.50) 11.06(12.4)
High (7%) 12.75(14.3) 3.39 (3.80) 8.67 (9.72) 21.41 (24.0)
Number of Studies 77 36 78 6

Tables 3.3 and 3.4 summarize the relative contributions of total nitrogen (TN) and total
phosphorus (TP) loadings to the Roanoke River from point and non-point sources below Roanoke
Rapids Lake Dam by hydrologic unit. These hydrologic units nest within DWQ's subbasins (see
Table 2.1). The tables in this section indicate that agriculture and point sources are the dominant
sources of nutrients below the Roanoke Rapids Lake Dam. ‘

Tables 3.3 and 3.4 must be interpreted with care. Since no land use data were available for the
majority of the basin, the percent loadings assigned to each category could be dramatically different
from the loading that occurs within the entire basin. In order to compare the load in the rest of the
basin to the export coefficients, DWQ estimated the nutrient load coming out of the dam using the
Army Corps of Engineer's FLUX model. FLUX estimates the annual load of nutrients at a given
point within a basin based on continuous flow and nutrient grab data collected at the site.
Therefore, it is measuring delivered load, but does not indicate the source of the nutrients. For
further information on the FLUX model, the reader is referred to the user's manual (Walker,
1987). DWQ used flow and water quality data collected on the Roanoke River at Highway 48 for
use in the analysis.

Table 3.3. Contributions of Total Nitrogen to the Roanoke River below Roanoke Rapids Dam
Hydrologic |Agriculture [Forest |[Urban |Wetland |Water |Scrub |Other |Point Source |Totals Totals
Unit (kglyr) (kg/yr) l(kg/yr) J(kg/yr) |(kglyr) |(kgl/yr) | (kg/yr) |(kglyr) (kg/yr) |Percent
301010601 7,4000 2,780 500 399 2,080 0 500 227,8701 241,070 9%
301010701 445,600{ 101,170f 3,480 41,990 10,850 7,110{ 1,150 208,820 820,1701  31%
301010702 | 397,800] 77,780 5,380 116,960 16,020 28,620f 6900  590,190] L2340  47%
301010703 202,7000 84,34 9700 37,940 1,760f 13,3800 170 13,5500 344,8100 13%
1,053,500 266,070 10,330 197,28({ ‘30,7101 49,110f 2,060 1,030,430 263949
40% 1094 0% 7% 1% 2% 0% 39% 1009

3-5



Chapter 3 - Causes and Sources of Water Pollution in the Roanoke River Basin

Table 3.4 Contributions of Total Phosphorus to the Roanoke River below Roanoke Rapids
Dam ‘

Hydrologic |Agriculture |Forest |Urban |Wetland [Water |Scrub |Other |Point Source |Totals |Totals
Unit (kglyr) (kg/yr) | (kg/yr) | (kglyr) |(kglyr) | (kglyr) |(kglyr) (kg/yr) (kg/yr) |Percent
301010601 7500 160 70 20 170 0 0 13,8901 15,060 5%
301010701 45,0100 5,650 4900 2,370 990|400 60 54,2200 109,190 34%}
301010702 40,1800 4,3400  760{ 6,6100 1,630 1,600 40 111,970 167,130 52%
301010703 20,4800 4,710 1401 2,140 170 750 10 o 4200 28,820 9%
Totals 106,420y 14,8604 1,460/ 11,14 2,960 2,750 110 180,500 320,200

33% 5% 0% = 3% 1%‘ 1%' 0% 56% 100%}

Since FLUX estimates delivered load and the export coefficients estimate source load, the results
are not directly comparable. They. are summarized here only to illustrate the importance of nutrient
load from the basin above Roanoke Rapids Lake Dam. Figures 3.1 and 3.2 summarize the relative
contributions of total nitrogen (TN) and total phosphorus (TP) loadings to the Roanoke River from
point sources, non-point sources, and the area above Roanoke Rapids Lake Dam. These figures
indicate that point source discharges below Roanoke Rapids contribute 13% of the TN and 36%

of the TP to the basin. Agriculture below the dam is the main nonpoint source contributor of TN
(14%) and TP (22%) in the basin. However, various sources above Roanoke Rapids Dam provide
the majority of the nitrogen (67%) to the basin and 35% of the total phosphorus to the basin,

3.2.3 Toxic Substances

Regulation 15A NCAC 2B. 0202(36) defines a toxicant 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 malfunctions or suppression in reproduction or growth) or
physical deformities in such organisms or their offspring or other adverse health effects". Toxic
substances frequently encountered in water quality management include chlorine, ammonia,
organics (hydrocarbons, pesticides, herbicides), and heavy metals. 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. '

North Carnlina hag adaonted Anedo o

L.

contained in 15A NCAC 2B .0200. Usually, limits are not assigned for parameters which have
action levels, such as copper, unless monitoring indicates that the parameter may be causing
toxicity or 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 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 dischargers and
any discharger releasing complex (industrial) wastewater. There are 34 such dischargers in the
Roanoke River Basin. A complete listing of these facilities is included in Appendix II. This test
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Figure 3.1 Estimated Sources of Nitrogen Below Roanoke Rapids Dam
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! Figure 3.2 Estimated Sources of Phosphorus below Roanoke Rapids Dam
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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. Strategies to
address toxicity problems associated with dischargers are presented in Section 6.5 of Chapter 6.

Metals , :
Municipal and industrial dischargers along with urban runoff, and possibly atmospheric
~ deposition, 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, chromium, nickel, lead, mercury, silver and zinc. Each of these is monitored at the 21
ambient monitoring stations in the basin along with aluminum and arsenic. Point source
discharges of metals are controlled through the NPDES permit process. Mass balance models
(Appendix IIT) afe employed to determine appropriate limits. Municipalities with significant
industrial users discharging wastes to their treatment facilities limit the heavy metals coming to
them from their industries through their pretreatment program (Table 3.5 lists facilities in the
Roanoke basin with 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. :

Table 3.5. - NPDES Facilities in the Roanoke River Basin with Pretreatment Programs

I Subbasin | Facility Name NPDES or WWTP S1Us Region
: ND #
030202 | Mayodan NC0021873 4 Winston-Salem
030202 Stoneville NC0028011 3 Winston-Salem
030203 Eden (Dry Cr.) | NC0025151 0 Winston-Salem
030203 Eden (Mebane | NC0025071 4 Winston-Salem
I Bridge)
[[030204 T Yanceyville NC0040011 1 Winston-Salem
(030205 | Roxboro NC0021024 5 Raleigh
{{030206 | Henderson NC0020559 5 Raleigh
[ 030208 | Roanoke Rapids NC0024201 4 Raleigh
(1030208 | Weldon NC0025721 1 Raleigh
" 030209 | Williamston NC0020044 ~ 2 Washington

NPDES or ND# = facility's discharge permit number
WWTP = wastewater treatment nlant

T 24823013

SIUs - significant industrial users

In the Roanoke River basin, there are two lakes that are partially supporting their uses due to fish
. consumption advisories related to elevated levels of selenium. Belews and Hyco Lakes were

contaminated with selenium by runoff from coal ash ponds. Corrective measures to prevent

further runoff into the lakes have been employed and monitoring of selenium levels continues.

Chlorine

Chlorine is commonly used as a disinfectant at NPDES discharge facilities which have a domestic
(i-e., human) 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 it can have significant toxic
effects on sensitive aquatic life such as trout and mussels. North Carolina has adopted a
freshwater standard for trout waters of 17 ug/l (micrograms per liter). For all other waters an
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action level of 17 ug/l is applied to protect against chronic toxicity. It is recommended that new
and expanding discharges with domestic waste provide dechlorination or alternate disinfection of
wastewater. A total residual chlorine limit is assigned based on the freshwater action level of 17
ug/l or a maximum concentration of 28 ug/l for protection against acute effects in the mixing zone.
In 1993, letters were sent to existing facilities with chlorine monitoring requirements. These letters
encouraged permittees to examine their effluent chlorine levels and noted that limits may be
implemented in the future. At this time, the State is only requiring chlorine limits at existing
treatment facilities where the discharge is into supplementally classified as trout waters. If a
chlorine standard is developed for NC, chlorine limits may be assigned to all dischargers in the
state that have chlorine in their effluent.

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 products also contribute to the level of ammonia in a waterbody. At this time, there is no
numeric standard for ammonia in North Carolina. However, DWQ has agreed to address ammonia
toxicity through 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 interim criteria are under review, and the Sta
may adopt a standard in the future. :

3.2.4 Sedimentation

Sedimentation and erosion is the most widespread cause of nonpoint source pollution in the state.
It impacts streams in several ways. Eroded sediment may gradually fill lakes and navigable waters
and may increase drinking water treatment cost. Sediment may clog the gills of fish, eliminate the
available habitat of organisms which serve as food for fish, or even completely cover shellfish
beds. Sediment also serves as a carrier for other pollutants including nutrients (especially
phosphorus), toxic metals and pesticides. Most sediment-related impacts are associated with
nonpoint source pollution generated by ground-disturbing activities such as building and road
construction and farming. '

North Carolina does not have a numeric water quality standard for suspended solids, however all
discharges must meet federal effluent guideline values at a minimum (e.g. 30 mg/l for domestic
discharges). Also, most point source BOD limitations usually require treatment to a degree that
removes sediments to a level below federal guidelines requirements. Discharges to high quality
waters (HQW) must meet a total suspended solids (TSS) limit of 10 mg/l for trout waters and
primary nursery areas and 20 mg/l for all other HQWs. In addition, the state has adopted a
numerical instream turbidity standard for point and nonpoint source pollution. Nonpoint sources
are considered to be in compliance with the standard if approved best management practices
(BMPs) have been implemented. -

Statistics compiled by the US Department of Agriculture, Natural Resources Conservation Service
¥déc1:at§ g statewide decline in erosion from 1982 to 1992 (USDA, NRCS, 1992) as shown in
able 3.6.
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~ Table 3.6, Overall Erosion Trends in Nor_th Carolina .

| 1982 1987 1992 f

- Area (1,000acres)  33,708.2 337082 33,708.2 s |
" Gross Erosion 46,0395  43264.6.  36,512.9 , u $
(1,000 tons/yr) B : - : o =
Erosion Rate 1.4 1.3 1.1 §

(Tons/Yr/Ac) ‘ : ,

The NRCS‘ statistics also indicate a statewide reduction per acre on cropland erosion using the i a
Universal Soil Loss Equation (Table 3.7). , s

Table 3.7. USLE Erosion on Cultivated Cropland in North Carolina - ‘ ‘/ }

1082 1987 1992
Cropland Area 6,318.7 5,956.8 5,538 : “
(1,000 acres) ' ’
Gross Brosion 40,921.4 37.475.3 30,908.3 7 i
(1,000 tons/yr) ‘ ‘ _ ‘
Erosion Rate 6.5 6.3 5.6 |
(Tons/Yr/Ac) »

While there is an overall 10-year downtrend statewide in the erosion rate on agricultural lands, the o
erosion rate/acre and the 10-year trends vary by region as shown in Table 3.7. The greatest J
improvement in erosion control is seen in the Southern Piedmont and Sand Hills with a small '
uptrend in the tidewater area and a significant increase in the mountains.

Table 3.8. North Carolina Erosion on Major Land Resource Areas (MLRA) in Tons/acre/yr L }
| - 1982 1987 1992 j )
. Blue Ridge Mountains ... 127 208 .. 18.3
Southern Piedmont 12.3 12.0 10.5 |
Carolina and Georgia o
Sand Hills 6.0 5.6 5.1 '
Southern Coastal Plain 3.9 3.9 4.0
Adtlantic Coast Flatwoods , 3.2 3.1 3.2 ;
Tidewater Area 1.4 1.5 1.6

Sedimentation in the Roanoke River Basin A
There are approximately 38 miles of streams in the Ronaoke River Basin impacted due to ; l
sedimentation. This number is based on evaluated information which includes areas where best v
professional judgement was used to determine a cause for impact. Table 4.23 of Chapter 4 .

_ presents more detailed monitored information and indicates that 14.3 miles of streams are only z
partially supporting their uses at least partly due to problems from sedimentation. The affected

streams are Marlowe Creek and Smith Creek in subbasins 030205 and 030207 respectively.
Section 6.6 of Chapter 6 discusses strategies for improving sediment control. ’ }
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3.2.5 Fecal Coliform Bacteria

Fecal coliform bacteria are typically associated with the intestinal tract of warm-blooded animals
and are widely used as an indicator of the potential presence of pathogenic, or disease-causing,
bacteria and viruses. They enter surface waters from improperly treated discharges of domestic
wastewater and from nonpoint source runoff. Common nonpoint sources of fecal coliform
bacteria include leaking or failing septic systems, leaking sewer lines or pump station overflows,
runoff from livestock operations and wildlife. '

Fecal coliform bacteria are used as indicators of waterborne pathogenic organisms (which cause
such diseases as typhoid fever, dysentery, and cholera) because they are easier and less costly to
detect than the actual pathogens. Fecal coliform water quality standards have been established in
order to ensure safe use of waters for water supplies, recreation and shellfish harvesting. The
current State standard for fecal coliform bacteria is 200 MF/100 ml for all waters except SA waters.
MF is an abbreviation for the Membrane Filter procedure for determining fecal coliform
concentrations. This procedure entails pouring a 100 ml water sample through a membrane filter.
The filter is then placed on a cultured medium and incubated for a specified period of time. The
number of colonies of bacteria that grow on the. medium is then compared to the standard of 200
colonies per 100 ml. Fecal coliform bacteria in treatment plant effluent are controlled through
disinfection methods including chlorination (sometimes followed by dechlorination), ozonation or
ultraviolet light radiation. ' ’

. Fecal Coliform Bacteria in the Roanoke River Basin
Ambient monitoring data for the last five years indicates that there are areas in the Dan River
drainage portion of the Roanoke basin (especially at a sampling station at Wentworth) that have
elevated concentrations of fecal coliform bacteria. In the Roanoke River area, concentrations are
generally lower. This information is presented in more detail in Chapter 4.  Management
strategies for addressing fecal coliform bacteria are presented in Section 6.9 of Chapter 6.

3.2.6 Color

Color in wastewater is generally associated with industrial wastewater or with municipal plants that
receive certain industrial wastes, especially from textile manufacturers, that use dyes to color their
fabrics, and from pulp and paper mills. For colored wastes, 15A NCAC 2B .0211(b)3(F) states
that the point sources shall discharge only such amounts -as will not render the waters injurious to
public health, secondary recreation, or aquatic life and wildlife or adversely affect the palatability of
fish, aesthetic quality or impair the waters for any designated uses. NPDES permit requirements
regarding color are included on a case-by-case basis since no numeric standard exists for color,
and because a discharger may have high color values but no visual impact instream due to dilution
gr the parlticular color of the effluent. No waters in the basin have been identified as use-impaired
ue to color. '

3.3 POINT SOURCES OF POLLUTION

3.3.1 Defining Point Sources '

Point sources refers to discharges that enter surface waters through a pipe, ditch or other well-*
defined points of discharge. The term most commonly refers to discharges associated with
wastewater treatment plant facilities. These include municipal (city and county) and industrial
wastewater treatment plants as well as small domestic discharging treatment systems that may
serve schools, commercial offices, residential subdivisions and individual homes. In addition,
discharges from stormwater systems at industrial sites are now considered point source discharges
and are being regulated under new urban stormwater runoff regulations being required by the U.S.
Environmental Protection Agency (EPA). The urban stormwater runoff program is discussed in
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more detail in Chapter 5 and Section 6.8 in Chapter 6. The primary water quality pollutants
associated with point source pollution are oxygen-demanding wastes, nutrients, color and toxic
substances including chlorine, ammonia and metals. In the Roanoke River Basin, there are an
estimated 73 miles of freshwater streams impacted due to point sources. '

Point source discharges are not allowed in North Carolina without a permit from the state.
Discharge permits are issued under the National Pollutant Discharge Elimination System (NPDES)
program delegated to North Carolina from EPA. The amount or loading of specific pollutants that
may be allowed to be discharged into surface waters are defined in the NPDES permit and are
called effiuent limits. Under the NPDES permitting program, each NPDES discharger is assigned
either major or minor status. Major facilities are large with greater flows. For municipalities, all
dischargers with a flow of greater than 1 million gallons per day (MGD) are classified as major.
Most point source discharges, other than urban and industrial Stormwater discharges, are
continuous and do not occur only during storm events as do nonpoint sources. They generally
have the most impact on a stream during low flow conditions when the percentage of stream flow
composed of treated effluent is greatest. Permit limits are generally set to protect the stream during
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.

Information is collected on NPDES permitted discharges in several ways. The major method of
collection is facility self-monitoring data which are submitted monthly to the DWQ by each
individual permittee. NPDES facilities are required to monitor for all pollutants for which they
have limits as well as other pollutants which may be present in their wastewater. 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, facilities with
industrial sources may have to monitor for chemical specific toxicants and/or whole effluent
toxicity (see Section 3.2.3); and all dischargers with design flows greater than 50,000 gallons per
day (GPD) monitor for total phosphorus and total nitrogen. Minimum NPDES monitoring
requirements are provided in 15A NCAC 2B .0500.

Other methods of collecting poini source information include effluent sampling by DWQ during
inspections and special studies. The regional offices may collect data at a given facility if they
believe there may be an operational problem or as a routine compliance check. In addition, DWQ

may collect effluent data during intensive surveys of segments of streams, and extensive discharger
data have been collected during onsite toxicity tests.

3.3.2 Point Source Discharges in the Roanoke River Basin
In the Roanoke River Rasin,_there are 366 permitted NPDES dischargers

A n L LR . L e, 8 e Pt 8.

the number of dischargers and their total permitted and actual flows for each subbasin and by broad
categories of dischargers including majors, minors, domestic, municipal, industrial (process and
nonprocess) and stormwater. A distribution map of the discharge facilities is shown in Figures
3.3 a and b (upper and lower basin). These figures are followed by Table 3.10 which provides a
list of the major discharges in the basin with numbers that correspond to locations on the maps.

Of the total 316 dischargers, 19 are municipalities and 38 are industries. Seventeen (17) of the total |

number are major facilities and 58 of the total have 100% domestic wastewater. The total permitted
flow for all facilities is 184 million gallons per day (MGD) with the actual measured flows being
797 MGD. The reason that the average actual flow is higher than the permitted flow is because
some industrial discharges, such as those for cooling water, stormwater or nonprocess
wastewater, do not have a total flow limit specified in their permit although they monitor and report
total flow anyway. Meaningful comparisons between permitted and actual flows can be seen in the

municipal and domestic wastewater categories, the actual flows are 53% and 52% of their
respective permitted flows. L
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Table 3.9 Summary of MaJor/Mmor D1scharoers and Permitted and Actual Plows by
Subbasin in the Roanoke River Basin -
SUBBASIN
FACILITY CATEGORIES 01 02 03 04 05 o06|071 08 | 09110 TOTALS
Total Facilities 128 4 30 16i 31 36 220 13 366
Facils. w/o Stmwtr & Gen. Permits 26 3 7 44 1l 1 91 4 102
Total Permitted Flow (MGD) 19.88) 0.27| 26.03| 4.16] 0.01] 41.06{87.50i 1.30 , 183.55
# of Facilities Reporting gl si 1l 1|l 9 3 91
Total Avg. Flow (MGD) 7231 3.62! 0.00! 27.46152.18 0.48 796.59

*Major Discharges

ol

3i 3 1

17

|Total Permirted Flow (MGD)

0l

37|

86: 1.15

179.755

# of Facilities Reporting

*Ninor Discharges { el |

Total Permitted Flow (MGD) 1.15; 1.07: 0921 0271 0.01i 0.02 0.01] 4.121 1.50:0.15
# of Facilities Reporting 20 6 160 31 4 31 1l 8 6 2
Total Avg. Flow (MGD) 0.50183.90i 0.320 0.22! 0.50i 0.20i 0.00

2.801 0.90: 1.30

100 Domestic Wastewater 2l 15} 11 : 2. !

Total Permitted Flow (MGD) 0.80i 0.03; 0.17 0.02] 0.01! 0.02! 0.01] 0.09i 0.00:0.00

# of Facilities Reporting 180 2 1 i 20 20 1) 3 0 1 41
0.24! 0.01! [ 0.01i 0.01i 0.01i 0.00/ 0.07] 0.00:0.00 0.41

Total Avg, Flow (MGD)

Municipal Facilities

1o b

2 ; 1 o 4 19
Total Permitted Flow (MGD) 0.191 2.281 14.00{ 0.25{ 5.001 4.14: 0.00i 9.17¢ 3.03:1.30 39.35
# of Facilities Reporting 1, 3 2t 1 i 1 ol 4 4 2 19
Total Ave. Flow (MGD) 6.210 0820 5.68! 0.180 2.10f 2.50f 0.00! 6.38] 1.59:0.48 20.95{

Major Process Industrial

Total Ave. Flow (MGD)

1o il ol 2] P28 0 9
Total Permitted Flow (MGD) | of 571 0] 21020 of ol 28 84 0f 138715
# of Facilities Reporting 1 ol 3l o 20 o ol 1l 2 0 9

3| . 0

Minor Process Industrial 1 1ol 0 18
Total Permitted Flow (MGD) 0.00/ 0.00/ 0.00{ 0.00| 3.80| 0.45i0.00 4,69
# of Facilities Reporting E 16

Nonprocess Industrial

Tortal Permirtted Flow (MGD)

# of Facilities Reporting

Total Avg. Flow (MGD

Stormawater Facilities

[l

Total Avg. Flow (MGD)

ol ol

* Number of facilities without stormwater and general permits
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Chapter 3 - Causes and Sources of Water Pollution in the Roanoke River Basin

Table 3.10  Major NPDES Discharges in the Roanoke River Basin

Map# Name NPDES No. Subbasin Type Design Flow
1 Duke Power/ NC0024406 030201 NON 5.0 MGD
Belews Cr. Steam Stn. ;
2 Mayodan WWTP NC0021873 030202 MUN 1.25 MGD
3 Eden/Mebane Bridge NC0025071 030203 MUN 13.5 MGD
WWTP ‘
4 Miller Brewing Co. NC0029980 030203 NON - 52MGD
5 Duke Power/ NC0003468 030203 NON - monitor
Dan R. Steam Stn.. '
6 Fieldcrest Cannon/  NC0001643 030203 NON 0.5 MGD
New Street WWTP ‘
7 CP&L/Roxboro NC0003425 030205 NON 0.015MGD
Steam Elec. Plant (2 pipes)
8 Roxboro WWTP NC0021024 030205 MUN 5.0MGD
9 CP&IL/Mayo Steam NC0038377 - 030205 NON . 21.0 MGD
Electric Plant ‘
10  Henderson/Nutbush NC0020559 030206 MUN 4.14 MGD
Creck WWTP
11 Champion NC0000752 030208 NON 28.0 MGD
International (4 pipes)
12 Roaonoke Rapids NC0024201 © 030208 MUN 8.34 MGD
Sanitary Dist. WWTP
13 Weldon WWTP NC0025721 030208 MUN 0.6 MGD
14  Alamac Knit NC0001961 030209 NON 1.5 MGD
Fabrics , : ’
15  Williamston WWTP NC0020044 030209 MUN 2.0 MGD
16  Weyerhaeuser Co.  NCO0000680 030209 NON 82.5 MGD
. Plymouth Plant (3 pipes)
17  Windsor WWTP NC0026751 030210 MUN 1.15MGD

MUN = Municipal Facilities
NON = Facilities that are not municipal (Non-municipal Facilities)
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Chapter 3 - Causes and Sources of Water Pollution in the Roanoke River Basin

3.4 NONPOINT SOURCES OF POLLUTION

Nonpoint source (NPS) refers to runoff that enters surface waters through stormwater or snow
melt. There are many types of land use activities that can serve as sources of nonpoint source
pollution including land development, construction, crop production, animal feeding lots, failing
septic systems, landfills, roads and parking lots. As noted above, 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 substances associated with nonpoint 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 intervals depending on rainfall events. Below is a brief description of major areas
of nonpoint sources of concern in the Roanoke Basin.

3.4.1 Agriculture

There are a number of activities associated with agriculture that may impact water quality if not
done properly. Land clearing and plowing render soils susceptible to erosion which in turn can
cause stream sedimentation. Contour plowing, terracing and grassed waterways are several
common methods used by most farmers to minimize soil loss. Maintaining a vegetated buffer
between fields and streams is another excellent means of minimizing soil loss to streams although
this practice is not always utilized because it may necessitate taking some land out of production.
While sedimentation is the most widespread cause of stream impact resulting from agricultural
activities, it should be noted that statewide agricultural soil loss rates had dropped from 1982 to
%92924 %)ased on statistics compiled by the USDA Natural Resources Conservation Service (Section

Improper application of pesticides and fertilizers (including chemical fertilizers, manure and spray
application of lagoon wastewater) can result in these substances being washed from fields. Field
buffers would again minimize this potential problem. Improperly designed storage or disposal
sites can also be a problem. Construction of drainage ditches on poorly drained soils enhances the
movement of stormwater into surface waters, and channelization of natural streams destroys habitat
values. In addition, use of small streams for irrigation can dewater the streams and cause localized
impacts.

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. '

The bar chart in Figure 3.4 presents a comparison between the amount of nutrients generated
through manure and the amount of nutrients needed for crop and forage production for each county
in the Roanoke River basin. A percentage greater than 100 means that there are more nutrients
generated in the manure than can be used by the crops and forage grown in that county. Plant
recoverable manure nutrients are those that remain from the time the animal voids the manure till
the time it is transported to the field for spreading. During this period, much of the nutrients can be
lost through drying or dilution, surface runoff, volatilization or microbial digestion. Since
different manure management systems either conserve or sacrifice varying amounts of nutrients, an
estimate was made of the percentage of farms using specific systems. These percentages were
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Chapter 3 - Causes and Sources of Water Pollution in the Roanoke River Basin

applied to the manure characteristics appropriate to the specific method which gave the remaining
nutrients after storage and treatment losses.

As indicated in Figure 3.4, the manure generated in the Roanoke basin counties generally meets
less than 50% of the field crop and forage plant nutrient needs. There are some exceptions
however, with some copper and zinc values close to or in excess of 100%. It should be noted that
these figures do not take into account commercial fertilizer applications in the counties. If too
much copper and zinc are being applied to the land, there is a potential, over time, for the
development of toxicity in the soil as metals that are not used by the plants build up in that soil.

These data were calculated by Dr. James Barker and Dr. Joseph Zublena of NCSU for a draft
report entitled "Livestock Manure Nutrient Assessment in North Carolina" (Barker and Zublena,
1995). The report was initiated to: 1) geographically depict where the livestock are located and
identify "clustering effects", i.e., high densities of livestock production around support facilities
such as feed mills, hatcheries, processing plants, etc.; 2) assess current generation of manure by
county; 3) determine the amount of nutrients from manure which can be recovered and made
available to agronomic crops; 4) determine the quantity of nutrients required for non-legume
agronomic crops and forages in each county; and 5) calculate the percent of agronomic crop and
forage nutrients which can be supplied by animal manure.

In the Roanoke River Basin, it is estimated that 85 (or 51%) of the miles of freshwater streams
estimated to be impaacted from nonpoint sources of pollution are thought to be attributed to
agriculture. The highest number of impacted stream miles in any subbasin attributed to agriculture
is 36 miles in subbasin 01 (upper portion of the Dan River; primarily in Stokes County).
Subbasins 06, 07 and 08 also have areas of impact thought to be attributable to agriculture. This
information is derived from the table in Section 4.5 of Chapter 4 entitled Probable Sources of Use
Support Impairment.

While, as noted above, the most widespread cause of freshwater stream impact associated with
agriculture is sedimentation, nutrients, fecal coliform bacteria and biochemical oxygen demand and
pesticides are all potential concerns. Nutrient-related problems, primarily seen as excessive algal
or aquatic weed growth, are not always evident in the receiving stream adjoining a farm. Rather,
they may be seen in a downstream impoundment, sluggish creek or estuary many miles away.
Although the larger impoundments in the Roanoke basin are not considered overenriched with
nutrients at this point in time (eutrophic), some are considered mesotrophic which is an indication
of partial enrichment. One lake (White Millpond) is considered hypereutrophic (or extremely
enriched), and has a use support rating of threatened because of this. Chapter 5 discusses
programs aimed at minimizing agricultural nonpoint source pollution. Recommended management
strategies for reducing nutrients and sediment runoff are found in Sections 6.4 and 6.6
respectively, in Chapter 6. A list of agricultural BMPs is included in Appendix V.

3.4.2 Urban

Runoff from urbanized areas, as a rule, is more localized but' generally more severe than
agricultural runoff. The rate and volume of runoff in urban areas is much greater due to the high
concentration of impervious surface areas and to storm drainage systems that rapidly transport
stormwater to nearby surface waters. These drainage systems, including curb and guttered
roadways, allow urban pollutants to reach surface waters quickly and with litfle or no filtering by
vegetated areas. These affects are further exacerbated by replacement of small streams and riparian
vegetation with pipes. Urban 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); and fecal coliform bacteria (from
animals and failing septic systems). Many urban streams are rated as biologically poor. The
population density map in Chapter 2 is a good indicator of where urban development and potential
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urban stream impacts are likely to occur. As summarized in Table 4.25 in Chapter 4, it is estimated
that there are approximately 16 miles of streams in the Roanoke Basin that are thought to be
impacted due to urban runoff. There are only two subbasins that have streams with impact due to
urban runoff. These are subbasin 030206 which includes the City of Henderson, and 030209
which includes Williamston and Plymouth. Although urban runoff is not identified as a probable
source of impact in Marlowe Creek (030205), it is suspected to have some contribution to water
quality problems in that stream. -

" 3.4.3 Construction

Construction activities that entail excavation, grading or filling, such as road construction or land
clearing for development, can produce large amounts of sediment if not properly controlled. As a
pollution source, construction-related activities are temporary in nature; however, as discussed
under the section on sediment, above, the results can be severe and long-lasting.” There are no
streams in the basin with impact that is attributable to construction activities. However, in areas
where the growth rate is high, such activities should be monitored to ensure that stream impact
does not occur. A list of BMPs to address construction-related water quality impacts is presented
in Appendix V. ‘

3.4.4 Forestry

Forestry, a rfxajor industry in North Carolina, can impact water quality in a number of ways when
forestry operations are improperly conducted. - Ditching and draining of naturally forested low-
lying lands in order to create pine or hardwood plantations can change the hydrology of an area and

significantly increase the rate and flow of stormwater runoff. Clearing of trees through timber

harvesting and construction of logging roads can produce sedimentation. Removing riparian
vegetation along streamn banks can cause water temperature to rise substantially, and improperly
applied pesticides can result in toxicity problems. Application of best management practices
(BMPs), however, can greatly reduce these impacts. A BMP compliance survey conducted by the
NC Division of Forest Resources in 1995 showed a 92% level of compliance for forestry BMPs.A
In the Roanoke, timber harvesting occurs throughout much of the upper basin and is often done at
the onset of clearing for site development. As summarized in Table 4.12 in Chapter 4, it is
estimated that there are approximately 40 miles of streams impacted due to forestry activities in
subbasins 01 and 08. During the next basin planning cycle for the Roanoke, it is anticipated that
these figures will improve as better information becomes available. A list of forestry BMPs 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. It is estimated that 4 miles of streams have been

impacted by mining activities in subbasin 06 according to Table 4.25 in Chapter 4. A list of BMPs:

to address mining is presented in Appendix V.

3.4.6 Onsite Wastewater Disposal

Septic tank soil absorption systems are the most widely used method of on-site- domestic
wastewater disposal in North Carolina. These systems can provide safe and adequate treatment of
wastewater; however, improperly placed, constructed or maintained septic systems can serve as a
significant source of pathogenic bacteria and nutrients. These pollutants may enter surface waters
both through or over the soil. They may also be discharged directly to surface waters through
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straight pipes (i.e., direct pipe connections between the septic system and surface waters). These
types of discharges, if unable to be eliminated, must be permitted under the NPDES program and
be capable of meeting effluent limitations specified to protect the receiving stream water quality
which includes a requirement for disinfection.

Onsite wastewater disposal is most prevalent in rural portions of the basin and at the fringes of
urban areas. Nutrients from failing septic systems can contribute to eutrophication problems in
some impoundments. A list of BMPs for onsite wastewater disposal is presented in Appendix V.

3.4.7 Solid Waste Disposal

Solid wastes 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 designed, constructed and operated facilities should not
significantly effect water quality.
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CHAPTER 4

WATER QUALITY AND USE SUPPORT RATINGS IN

4.1

THE ROANOKE RIVER BASIN

INTRODUCTION

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

litvy Monitoring and A men

Section 4.2 presents a summary of water quality monitoring programs conducted by the
Environmental Sciences Branch of the Division of Water Quality's (DWQ) Water Quality
Section including consideration of information reported by researchers and other agencies
within the Roanoke River Basin. Seven monitoring programs are described. Basinwide
data summaries are presented for several of the programs.

Section 4.3 summarizes water quality based on analyses of chemical water quality data
from ambient monitoring stations along the mainstem of the river and tributary stations.
Section 4.4 presents a narrative summary of water quality findings for each of the 10
subbasins in the basin. This summary is based on the monitoring programs described in
Section 4.2 Also included are subbasin watershed maps, which show the locations of
monitoring sites, and tables summarizing benthic macroinvertebrate sampling efforts.

Use-Support Ratings

4.2

Section 4.5 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.

Section 4.6 presents the use support ratings for many streams and lakes in the Roanoke
basin through a series of tables and figures. Included is a color-coded 3-page use support

- map of the basin (Figure 4.19). :

WATER QUALITY MONITORING PROGRAMS

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

Benthic macroinvertebrate monitoring (Section 4.2.1 and Appendix II),

Fish population and tissue monitoring(Section 4.2.2 and Appendix II),

Lakes assessment (including phytoplankton monitoring) (Section 4.2.3 and Appendix II),
Aquatic toxicity monitoring (Section 4.2.4),

Special chemical/physical water quality investigations (Section 4.2.5),

Sediment oxygen demand monitoring (Section 4.2.6), and

Ambient water quality monitoring (covering the period 1990-1994) (Section 4.2.7).



Chapter 4 - Water Quality and Use Support Ratings in the .Raanoke River Basin

4.2.1 Benthic Macroinvertebrate Monitofing

Benthic macroinvertebrates, or benthos, are organisms that live in and on the bottom of rivers,
streams and lakes. The Division of Water Quality focuses its benthic macroinvertebrate
monitoring efforts on streams and rivers and does not collect benthic macroinvertebrate data
from lakes. The benthic organisms collected most often in freshwater monitoring are aquatic
insect larvae. The use of benthos data has proven to be a reliable water quality assessment tool,
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. ‘

Criteria have been developed to assign five bioclassifications ranging from Poor to Excellent to
each benthic sample based on the number of taxa present in the pollution-intolerant groups
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 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. ~

Benthic_Macroinvertebrate’ Sampling in the Roanoke Basin - A total of 104 benthic

macroinvertebrate collections at 55 sites have been made between 1983 and 1994. High flows
during the summer of 1994 prevented collections at some sites, and these flows sometimes
complicated evaluations of the data that were collected. The entire benthos data set suggests
primarily Good (33% of samples) to Good-Fair (27%) water quality in the basin. Excellent
bioclassifications (10% of samples) have been recorded in portions of the Dan River and Mayo
River and tributaries in Hanging Rock State Park. Nonpoint and point source pollution impacts
resulted in the Fair bioclassifications (18%) scattered throughout the Roanoke River basin. Poor
biological ratings for ‘the upper Cashie River were recorded primarily from older data. Recent
extensive work on swamp streams, such as the Cashie River and its tributaries, suggests that
different criteria should be used for such slow-flowing, swamp-like systems; therefore, those
Poor bioclassifications may not reflect the true conditions of water quality. ‘

Locations of and summary information for all the benthic macroinvertebrate collections in the
Roanoke River basin are nresented in _mans_ and tahles in sections 4.4.1 thronch 44,10

Rt o 2 el o e AR

Summary information includes the site location, DWQ classification schedule Index Number,
collection date, taxa richness and biotic index values and bioclassifications. '

4.2.2 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
indirectly 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 within a stream. This information
can be used as an indicator of the quality of the ecosystem the fish inhabit. The second, called
Fish Tissue Analysis, involves analyzing fish tissues to determine whether they are accumulating
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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.

i mmuni
The North Carolina Index of Biotic Integrity (NCIBI) is a modification of Karr's IBI (1981)
which 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, metrics for an Index of Biotic
Integrity applicable to fish communities in reservoirs have not yet been developed.

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 Roanoke Basin - Fish community structure (IBI) analyses were
performed on data from 31 sites in the Roanoke River Basin collected by DWQ, the NC Wildlife

Resources Commission and Fritz Rohde. These data indicated Good to Excellent water quality
for the majority (24) of the sites sampled. Areas of Fair water quality included Marlowe Creek,
Quankey Creek, Conoconnara Creek and the Cashie River. Locations of and summary
information for all of the IBI samples collected in the Roanoke basin can be found in maps and
tables located in sections 4.4.1 and 4.4.10.

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. :

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 II. At
present, the FDA has only developed metals 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 the Water Quality Section. '
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Fish Tissue Analyses in the Roanoke Basin - Fish tissue samples were collected at 21 sites from
1980 to 1994 within the Roanoke drainage consisting of 502 observations. Samples were
collected as part of the DWQ's ambient fish tissue monitoring program or were collected as part
of special studies (dioxin, mercury, striped bass PCB study).

Fish samples collected within the Roanoke drainage show sporadic elevations in tissue
contaminants. Metals and/or organic contaminants exceeded state or federal criteria at 12 of 21

(57%) stations. Organic contaminants were detected in fish at five (24%) of the sites and .

exceeded EPA criteria at five sites. All organics results remained below FDA criteria throughout
the drainage. Dioxin contamination exceeded North Carolina's limit of 3 ppt at four (19%) of the
sites. Most metals contaminants were non-detectable or present at trace levels; however, five
(24%) of the sites contained fish individuals with mercury contamination exceeding EPA and/or
FDA criteria. Significant mercury contamination was most often associated with older, top
predator fish species. Elevations in contaminants suggest a need for further sampling, but may
not indicate human health or ecological concerns.

Fish consumption advisories have been issued for several waterbodies within the Roanoke
Drainage. Belews Lake (Stokes and Rockingham counties) and Hyco Reservoir (Caswell and
Person counties) remain under limited advisories for certain fish species due to selenium
contamination. For Hyco Lake the fish species affected by the advisory are common carp, white
catfish and green sunfish. For Belews Lake, they are common carp, redear sunfish and crappie.
The advisories recommend that the general population eat no more than one meal per week of
fish from the lakes and that children and women of childbearing age do not consume fish from
the locations. The Roanoke River from Williamston to Albemarle Sound, as well as all of Welch
Creek, are posted with a consumption advisory for all species due to dioxin contamination. In
the Roanoke River the advisories recommend consumption of no more than 2 meals per month
for the general public and no consumption for children and women of childbearing age. In
Welch Creek no consumption is advised.

4.2.3 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. Data are used to determine the trophic state of each lake; a

relative measure of nutrient enrichment and product1v1ty, and whether the demgnated uses of the

lake have heen threatened. or 1mpmrnﬂ l“‘.’ nn"nhnn
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Phytoplankton are microscopic algae found in the water column of lakes, rivers, streams, and
estuaries. Phytoplankton populations respond to nutrient availability 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 eutrophication and are often
collected with ambient water quality samples from lakes. Prolific growths of phytoplankton,
often due to high concentrations of nutrients, 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. Blooms may be
unsightly and deleterious to water quality, causing fish kills, anoxia, or taste and odor problems.
The 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 bloom. Bloom samples may be collected as a result of complaint investigations, fish kills, or
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during routine monitoring if a bloom is suspected. There were twelve lakes in the Roanoke
River Basin sampled as part of the Lakes Assessment Program.

Lakes Studies in the Roanoke - Seven lakes have been sampled for the potential of supporting
algal growth with the Algal Growth Potential Test (AGPT) in the Roanoke River Basin. These
are Roanoke Rapids Lake, Lake Gaston, Belews Lake, Mayo Lake, Hyco Reservoir, Kerr
Reservoir, and Hanging Rock Lake. The results of the Algal Growth Potential Test are
mentioned in each of the appropriate subbasin discussions within the Basinwide Assessment
Report Support Document for the Roanoke River Basin. The objective of the Algal Growth
Potential Test is to assess a waterbody's potential for supporting algal biomass and to determine
whether algal growth is limited by nitrogen, by phosphorus, or co-limited by both nutrients.
When a waterbody supports algal growth at bloom levels without additional increases in nitrogen
and/or phosphorus, the system may be subject to frequent nuisance algal blooms. The test
exposes a standard alga, Selenastrum capricornutum, to the test water (this constitutes the
control). Additional test samples are enriched with nitrogen or phosphorus. When one of these
nutrients is added to a water sample which is growth limiting to that nutrient, the resulting mean
standing crop (MSC) will generally reflect the level of added nutrient. In some cases, the
bioavailable nitrogen and phosphorus in a sample may approach their optimum ratio for growth
of the test alga and the addition of nutrients may not clearly identify the limiting nutrient. A
waterbody may be protected from nuisance algal blooms if an AGPT value is consistently less
than or equal to 5 mg/l.

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. Trophic status is a
relative measure of nutrient enrichment and productivity. 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 lakes which have a lot of plant
productivity which can cause nuisance problems and have little clarity in the water column.
Further details of the NCTSI can be found in Appendix II.

Figure 4.1 shows the most recent NCTSI scores for the twelve lakes of the Roanoke River basin.
Each lake is individually discussed in the Basinwide Assessment Report Support Document in
the appropriate subbasin section with a focus on the most recent available data. Only Hanging
Rock Lake was monitored intensively during the growing seasons of 1991 through 1993 as part
of a reference lake program to determine if this lake was representative of a minimally impacted
lake in this region of the state. All of the lakes in the Roanoke River Basin were sampled most
recently in 1994. Five of the twelve lakes were fully supporting their designated uses. Three of
those lakes were listed as Threatened which identifies some cause for concern if precautions are
not taken. Four lakes are designated as Partially Supporting.

LAKE NAME STATUS CAUSES .

Kerr Reservoir Threatened Elevated Nutrients, Algae Blooms, violation of State water quality
standard for dissolved gases

Roxboro Lake Threatened Algal Blooms

White Millpond Threatened Algal Blooms, Elevated Nutrients, Aquatic Macrophytes

Belews Lake Partially Supporting Restricted Fish Consumption Advisory (Selenium)

Hyco Reservoir Partially Supporting Restricted Fish Consumption Advisory (Selenium)

Lake Gaston Partjally Supporting Aquatic Macrophyte Infestation

Roanoke Rapids Res. Partially Supporting Aquatic Macrophyte Infestation

Lakes designated as oligotrophic include Hanging Rock Reservoir, Belews Lake, Mayo Lake,
Lake Gaston, and Roanoke Rapids Reservoir. Kernersville Reservoir, Hyco Reservoir and Kerr
Reservoir are considered mesotrophic. Eutrophic lakes include Farmer Lake, Lake Roxboro, and
Roxboro Lake. White Millpond has been designated hypereutrophic. ~ ’
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Lake Name

Hanging *
Rock Lake

Kemersville
Reservoir

Belews Lake

Farmer Lake

SR YRR

Hyco Lake Partially Supporting

S i
. Ty T Easli e

Lake
Roxboro

Roxboro
Lake

Mayo Lake

Kerr

Reservoir = g
e b

3

Lake Gaston Partially Supporting

2

Roanoke
Rapids Lake

White
Millpond

TSI Scores -7 -6 -5 -4 -3 2 -1 0 1 2 3 4 5 6
Oligotrophic Mesotrophic Eutrophic Hypereutrophic

All lakes sampled in 1994. Special sampling conducted on Kerr Reservoir in 1995.
* Reference Lake

Figure 4.1 North Carolina Trophic Status Index Values for Lakes in the Roanoke River Basin
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Notable lakes:
White Millpond is identified as Threatened due to elevated nutrients, algal blooms, and an

infestation of aquatic macrophytes (duckweed). The millpond is shallow and is located in a
swamp. A dissolved oxygen measurement of 3.1 mg/l was recorded at one of the two lake
sampling sites in 1994. Roxboro Lake is also considered threatened because of algal bloom
conditions documented in 1994. The results of a study conducted in 1995 to ascertain water
quality conditions in the Nutbush Creek arm of Kerr Reservoir help designate this waterbody as
Threatened. The study revealed elevated nutrients, algal bloom conditions, and violations of the
water quality standard for dissolved gases.Belews Lake and Hyco Reservoir were identified as
Partially Supporting in the 1992-1993 305(b) Report due to a fish consumption advisory related
to elevated levels of selenium. High selenium values in both lakes are associated with runoff
from coal ash ponds. Corrective measures to prevent further runoff into the lakes have been put
into place and the lakes continue to be monitored for selenium.

Roanoke Rapids Reservoir is experiencing a severe problem with aquatic macrophyte infestation
which has impaired boat navigation on the lake. Approximately 33% of the lake surface is
covered with hydrilla (Hydrilla verticillata), Brazilian elodea (Egeria densa), and Eurasian
watermilfoil (Myriophyllum spicatum) (Demont, pers. comm.). Because of this problem,
Roanoke Rapids Reservoir is Partially Supporting its designated uses. Like Roanoke Rapids
Lake, Lake Gaston has problems with aquatic macrophyte infestation and is designated partially
supporting. .

-

4.2.4 Aquatic Toxicity Monitoring

Acute and/or chronic toxicity tests are used to determine toxicity of 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.

Aquatic Toxicity Monitoring in the Roanoke - There are 34 facilities in the basin that are
required to monitor whole effluent toxicity by their NPDES permit or by administrative letter.

Other facilities may be tested by DWQ's Aquatic Toxicology Laboratory. These facilities are
listed in Appendix II. ‘

4.2.5 Chemical/Physical Characterizations

Water quality simulation models are often used for the purpose of constructing wasteload
allocations. These models must adequately 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 field 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.
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4.2.6 Sedlment Oxygen Demand |

If oxygen deplcnon is suspected due to the characteristics of benthic sediments, thcn sediment
‘oxygen demand (SOD) studies may be performed. Each stream reach is divided into a series of
model segments. The number of stream segments that must be evaluated with an intensive’
survey depends on the individual study and the spatial resolution desired. Intensive surveys and
‘SOD evaluations are reported as a series of field data tables and summaries of laboratory analysis
Teports. ‘

SOD Studi gs in the Rggngkg Basm In 1993 five SOD studies were conducted in the Roanoke
River Basin. These studies were conducted in June, July and September for the purpose of
providing water quality data for assimilative capacity modeling of the Roanoke River. Average
SOD rates (corrected to 20°C) for the five tests ranged from a very low rate of - 0.1908
gr/m?/day (of oxygen consumed) near Odom, to a higher rate of 1.4917 gr/m?/day near Weldon,
1nd1cat1ng thc presence of oxygen consuming sediments. ‘

4.2, 7 Amblent Monitoring System

The Ambient Monitoring System (AMS) is a network of stream, lake and estuarine (saltwater)
water quality monitoring stations (about 380 statewide) stratcg1cally located for the collection of
physical and chemical water quality data. The type of water quality data, or parameters, that are
collected is determined by the waterbody's freshwater or saltwater classification and
corresponding water quality standards. Table 4.1 summarizes the types of water quality data
collected at ambient stations. AMS data for the Roanoke Basin are summanzed in Section 4.3.

Table 4.1 Ambient Monitoring System Parameters

C and SC WATERS (minimum monthly coverage for all stream stanons)
. dlssolvcd oxygen,
PH,
conductivity,
temperature,
salinity (SC),
secchi disk (where appropriate),
* nutrients: total phosphorus, ammonia, total Kjeldahl nitrogen, nitrate+nitrite,
total suspended solids,
turbidity,
hardness,

chloridag (SCY

e

‘, [ 3 » o L] ° [ ] -] L] o L o

fecal cohforrns,
“metals: aluminum, arsenic, cadmmm chromium, copper, iron, lead, mercury, nickel,
sﬂver zmc ‘ _

NUTRIENT—SENSITIVE WATERS: Chlorophylla (whcre appropriate)

WATER SUPPLY
e chlorides,
e total coliforms,
° manganese, -
« total dissolved solids

SA WATERS: Fecal coliforms (tube method where appropriate)
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Ambient water quality data are often summarized using box and whisker plots (for example see
Figure 4.4). Figure 4.2 provides an explanation of how to interpret the plots.

Figure 4.2 Box and Whisker Plots

Box and whisker plot are useful for comparing sets of data comprised of a single variable by the visualization of
selected order statistics. 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 and above the 90th percentile (depicted as dots).
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Visual comparison of confidence level notches about the medians of two or more box plots can be used to
roughly perform hypothesis testing (Figure 4.1). 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.

4.3 g}l\&/ISBIENT WATER QUALITY SUMMARY FOR THE ROANOKE RIVER
IN

This section presents a summary of overall water quality in the North Carolina portion of the
Roanoke River Basin. The discussion is divided into the two major drainages of the basin: the
Dan River drainage and tributaries and the Roanoke River drainage. Also included is a
discussion of overall water quality trends. Table summaries of ambient water chemistry data for
all Ambient Monitoring System (AMS) stations within the Roanoke River Basin are located in
the Basinwide Assessment Report Support Document. These tables summarize data from 1990
through 1994 for common selected chemical parameters and include station summary
information, descriptive statistics for parametric data, water quality criteria information for the
station’s classification, a yearly breakdown of selected parametric data and descriptive statistics
for parametric data from summer months. The April-October months are used in summer
modeling applications, June-September months are used in worse-case, lowest-flow analyses.

AMS stations for the basin are listed in Table 4.2 below. North Carolina has 21 stations in the
Roanoke River Basin.
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Table 4.2 Ambient Monitoring System Stations Within the Roanoke Basin.

Primary No STORET # Station Name Subbasin
Dan River Drainage ‘ ;
02068500 NO0150000. DAN RIVER AT NC HWY 704 NEAR FRANCISCO NC . -030201
02070500 . N1400000 MAYOR @ SR 1358 NEAR PRICE NC . .--030202
'02071000 N2300000. DAN RIVER AT SR 2150 NEAR WENTWORTH NC 030203
02074000 N2450000 SMITHRIVER AT NCHWY 14 AT EDENNC - 030203
02074218 N3000000 DANRIVER AT SR 1716 NEAR MAYFIELD NC 030203 .
02075198 N3500000 DANRIVER @ NCHWY 62 @ NC-VALINE @ MILTONNC - 030203
02077200 N4110000 HYCO CREEK AT US HWY 158 NEAR LEASBURG NC - 030205

02077303 N4250000 HYCO RIVER BELOW AFTERBAY DAM NR MCGHEES MILL 030205
02077348 N4400000 MARLOWE CREEK AT SR 1322 NEAR WOODSDALE NC 030205

02077500 N4510000 HYCO RIVER AT US HWY 501 NR DENNISTON VA 030205
02077670 N4590000 MAYO CREEK AT SR 1501 NEAR BETHEL HILL NC 030205
02079264 N5000000 NUTBUSH CREEK AT SR 1317 NEAR HENDERSON NC 030206
02079717 N6400000 SMITH CREEK NEAR PASCHALL NC 030207
Roancke River Drainage

02080500 N7300000 ROANOKE RIVER AT ROANOKE RAPIDS, NC 030208
02081000 N8200000 ROANOKE RIVER NEAR SCOTLAND NECK, NC 030208

02081022 N8300000 ROANOKE RIVER @ NC HWY 11 NEAR LEWISTON, NC 030208
02081054 N8550000 ROANOKE RIVER @ US HWYS 13-17 @ WILLIAMSTON NC 030209

02081101 N8950000 CASHIE RIVER @ SR1219 NEAR LEWISTON NC 030210
02081135 N9250000 ROANOKE RIVER 1.3 MI US WELCH CK NR PLYMOUTH NC 030209
02081141 N9600000 ROANOKE RIVER AT SANS SOUCINC 030209

0208114330 N9700000 ALBEMARLE S. (BATCHELOR BAY) NR BLACK WALNUT 030209

Figure 4.3 shows the locations of the ambient stations on the mainstem segments of the Roanoke
basin. Figures 4.4 through 4.9 depict the results of ambient monitoring data throughout the basin
for turbidity (Figure 4.4), metals that exceed established criteria levels (Figure 4.5), total
phosphorus (Figure 4.6), nitrate/nitrite-nitrogen (Figure 4.7), dissolved oxygen (Figure 4.8) and
fecal coliform bacteria (Figure 4.9). Analysis of these figures is presented in the narrative
discussions of the ambient data for the Dan River mainstem, Dan River tributaries and the
Roanoke River drainage.

Table 4.3. summarizes by parameter data collected at ambient stations in the Roanoke Basin for
those stations where any of the results exceeded the associated water quality criterion. Each

station is listed with associated parameter, along with the total number of samples, those samples
with_less than _detection level recorded. _and the number. of samnles for that narameter that

represented an excursion from a water quality criterion. It 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.
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Figure 4.4
January 1990 to December 1994
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Key to monitoring station locations
Primary No  Station Name Subbmin  Primary No  Station Name Subbamin
D m River Draigage Roanoke River Dr:
02068500 Dan River at NC Hwy 704 near Francisco NC ozot Ogg 3 5(;) Ve‘i{ogougemver at Roanoke RAPIDS, NC 030208
gg;llﬁm Mayo R @ SR 1358 Near Price NC 30202 02081000  Roanoke River near SCOTLAND NECK, NC 030208
Py 000  Dan River at SR 2150 near WENTWORTHNC 030203 02081022  Roanoke River @ NC Hwy 11 near Lewiston, NC 030208
mgom SMITH River at NC Hwy 14 at EDEN NC o203 02081054  Roanoke River @ US HwyS 13-17 @ Williamston NC 030209
ozmzls Dan River at SR 1716 pear MAYFIELD NC 030203 02081101  Cashie River @ SR1219 pear N NC 030210
02075198 DanRiver @ NC Hwy 62 @ NC-VA Line @ Mﬂtm NC 030203 02081135  Roanoke River 1.3 mi.US Near Welch Cr, Plymouts NC 030209
gzg;;%&? {gg g vaclf ‘G’SHWY 158 neg IEQ}SIB;(JR - ggg 02081141  Roanoke River at Sans Soaci NC 030209
M ow k) am (o]
s Hyeo River belox snmx Thay Dar wooosGMDAu; Ml 0205 0208114330 Albemarle S. (Batcbelor Bay) nr ‘Black Walout 030209
02077500  Hyco River at US Hwy 501 NR DENNISTON VA 30208
02077670 Mayo Crat SR 1501 near BETHEL HILL NC 30205
02079264  Nutbush Cr at SR 1317 near HENDERSON NC 030206
02079717 SMITH Cr near PASCHALL NC 030207
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Figure 4.6  Box Plots for Total Phosphorus (mg/1) for Roanoke R1ver Basin AMS Stations.
- 3, January 1990 to December 1994
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Figure 4.7 Box Plots for Nitrate/NitriteNitrogen (mg/1) for Roanoke River Basin AMS
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Key to monitoring station locations
Primary No  Station Name Subbmin  Primary No  Station Name Subbasin
Da Rive Draioage Roanoke River Drai
ggvﬁgg% 'l?‘aanR.lvernl NC Hwy 704 pear Francisco NC 030201 020(?;05(‘):0 v"lloamxﬁekxver at Roanoke RAPIDS, NC 030208
03071000 Dag‘l,u% @fgzsl%gcathb{c 03020 02081000  Roanoke River near SCOTLAND NECK. NC 030208
oorio o !chr a s Hn:ax :VEN’K‘WOR'IH NC 030203 02081022  Roanoke River @ NC Hwy {1 pear Lewiston, NC 030208
0307428 DMImlH ms?{ mswyl M;lE)ENNC 030203 02081054  Roanoke River @ US HwyS 13-17 @ Williamston NC 030209
i ayans DwmvengCH uggf@ YFIELD NC 030203 02081101  Cashie River @ SR1219 near LEWISTON NC 030210
‘ a0 H;go é/:( 23 Hwywly.;»ancarNc V%Luixm % Milton NC gg%gg gzzggﬂgf gomggvum&m %?m NearéVclchCr.PlymcumNC 030209
: 02077303 Hyco River below afterbay Dam NR McGhoes Mill @ Thermacte S, (Bt e
0077348 OW Cr 2t SR 1322 near WOODSDAL E HE mggg 0208114330  Albemarle S. (Batchelor Bay) nr Black Walnut 030209
02077500  Hyeo River at US Hwy 501 NR DENNISTON VA 030205 -4 . 13 ’
02077670 Mayo Crat SR 1501 pear BETHEL HILL NC 030205 -
02079264  Nutbush Cr at SR 1317 near HENDERSON NC 030206
02079717 SMITH Cr near PASCHALL Ni 030207
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Figure 4.8 Box Plots for Dissolved Oxygen (mg/1) for Roanoke River Basin AMS
167 Stations. January 1990 to December 1994 N ‘
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Figure 4.9 Fecal Coliform Geometric Mean for Roanoke River Basin AMS Stations.
.5y . January 1990 to December 1994
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Key to monitoring station locations
Primary No  Statiou Name Subbmic  Primary No  Station Name Subbasin
Da River Drainage } Roanoke River Drai
02068500 Dan River at NC Hwy 708 near Francisco NC @020 02080500  Roavoke River at Roanoke RAPIDS, NC 030208
020706500  MayoR @ SR 1358 Near Price NC 030202 02081000  Roanoke River near SCOTLAND NECK, NC 030208
02071000 Dan River at SR 2150 pear WENTWORTH NC D020 02081022  Roanoke River @ NCHwy 11 near Lewiston, NC 030208
02074000 SMITH River at NC Hwy {4 at EDEN NC Q0203 02081054  Roanoks River @ US HwyS 13-17 @ Williamston NC 030209
02074218 Dan Riverat SR 1716 ncar MAYFIELD NC Q0203 02081101  Cashie River @ SR1219 pear LEWISTON NC 030210
02075198 Dap River @ NC Hwy 62 @ NC-VA Line @ Miltoa NC 030203 02081135  Roanoke River 1.3 mi.US Near Welch Cr, Plymouth NC 030209
i L e
02077343 OWQazSRIBZ’."nearWODDSDM.ENC Q30208 0208114330 Albemarie S, (Batchelor Bay) nr Black Walnut 030209
02077500 Hyco River at US Hwy 501 NR DENNISTON VA 030205
02077670 Mayo Crat SR 1501 near BETHEL HILL NC 030205
02079264 Nutbush Cr at SR 1317 near HENDERSON NC w205 4 . 14
02079717 SMITH C near PASCHALL NC 030207
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Table 4.3 Summary of Ambient Monitoring System Station Data with Excursions from the
NC Water Quality Criteria Greater than Zero. January 1990 to December 1994,

Station Station Samples
Number Name Parameter/Criterion All <%c: >Crit
02077200 HYCO CREEK AT US HWY 158 NEAR LEASBURG NC Cadmium (g/) [2] 30 29 1
02074000 SMITH RIVER AT NC HWY 14 AT EDEN NC . Chromium (ug/1) [50] 30 29 1
02079717 SMITH CREEK NEAR PASCHALL NC - Dissolved Oxygen (mg/l) [4] 29 0 1
02081054 ROANCKE RIVER @ US HWYS 13-17 @ WILLIAMSTONNC Dissolved Oxygen (mg/l) [4] 56 0 1
02081101 CASHIE RIVER @ SR1219 NEAR LEWISTON NC Dissolved Oxygen (mg/1) [4] 57 0 36
02081141 ROANOKE RIVER AT SANS SOUCINC Dissolved Oxygen (mg/l) [4] 54 0 2
02074000 SMITH RIVER AT NC HWY 14 AT EDEN NC Lead (ug/l) [?—5% 30 29 1
02075198 DAN RIVER @ NCHWY 62 @ NC-VA LINE @ MILTON NC Lead (tg/) [25] 29 26 1
02070500 MAYO R @ SR 1358 NEAR PRICENC Manganese (j1g/1) [200] 15 1 1
02071000 DAN RIVER AT SR 2150 NEAR WENTWORTH NC Manganese (/1) [200] 17 0 2
02080500 ROANOKE RIVER AT ROANOKE RAPIDS, NC Manganese (pg/1) {200] 10 0 1 ‘é’
02071000 DAN RIVER AT SR 2150 NEAR WENTWORTH NC M (ug/l) [0.012] 30 27 3
02074000 SMITH RIVER AT NCHWY 14 AT EDEN NC Mercury (tg/) [0.012] 30 29 1
02075198 DAN RIVER @ NCHWY 62 @ NC-VA LINE @ MILTON NC Mexrcury (ug/) [0.012] 29 28 1
02077200 HYCO CREEK AT US HWY 158 NEAR LEASBURG NC Mercury (jig/) {0.012] 30 29 1
02077303 HYCO RIVER BELOW AFTERBAY DAM NR MCGHEES MILL Mercury (pg/) [0.012] 55. 54 1
02077500 HYCO RIVER AT US HWY 501 NR DENNISTON VA Mercury (j1g/) [0.012] 55 53 2
02080500 ROANOKE RIVER AT ROANOKE RAPIDS, NC Mercury (j1g/1) [0.012] 32 31 1<
02074000 SMITH RIVER AT NC HWY 14 AT EDEN NC Nickel (ug/l) 251 30 29 1
02070500 MAYOR @ SR 1358 NEAR PRICENC Total Residue {(mg/l) [500] 56 0 1
02074000 SMITH RIVER AT NC HWY 14 AT EDEN NC Total Residue (mg/1) [500] 55 0 1
02068500 DAN RIVER AT NC HWY 704 NEAR FRANCISCO NC Turbidity NTU) [10] 52 0 16
02070500 MAYO R @ SR 1358 NEAR PRICE NC Turbidity (NTU) [50] 30 0 3
02071000 DAN RIVER AT SR 2150 NEAR WENTWORTHNC Turbidity (NTU) [50] 30 (1] 4
02074000 SMITH RIVER AT NC HWY 14 AT EDEN NC Turbidity NTU) [50] 54 0 3
02074218 DAN RIVER AT SR 1716 NEAR MAYFIELD NC Turbidity (NTU) {50] 30 0 7
02075198 DAN RIVER @ NCHWY 62 @ NC-VA LINE @ MILTON NC Turbidity NTU) [50] 29 0 1
02077200 HYCO CREEK AT US HWY 158 NEAR LEASBURG NC Turbidity (NTU) [50] 30 0 2
02077348 MARLOWE CREEK AT SR 1322 NEAR WOODSDALE NC Turbidity (NTU) [50] 29 (] 3
02079264 NUTBUSH CREEK AT SR 1317 NEAR HENDERSON NC Tusbidity (NTU) [50] 29 1 1

Dan River Mainstem

The Dan River Mainstem has four AMS sites in North Carolina. The upper Dan River is
classified as trout waters and the AMS site near Francisco has recorded 16 samples of 52 total
above the criterion for turbidity in trout waters (10 NTU). All of the Dan River sites have
consistently elevated data for parameters such as fecal coliform, iron, copper and residue-related
parameters (turbidity, total residue, total suspended residue) compared to other sites in the basin.
Elevated data for these parameters are indicative of non-point source contributions.

Figure 4.5 shows the number of excursions of cadmium, chromium, lead, mercury and nickel as
a percentage of total combined station samples for all stations in the basin. The percent of
excursions begins to increase with the Dan River Wentworth site. Two tributaries of the Dan
River, the Mayo and Smith Rivers, have sites that also show an elevated percentage in the same
metal parameters. AMS sites in the area of Rockingham county around Madison, Mayodan and
Eden, have relatively frequent excursions of the heavy metal criteria compared to the other basin
sites and this may be due to point sources and/or urban runoff in this area.

Dan River Tributaries

Tributaries to the Dan River are covered by nine AMS sites. The tributaries are the Mayo River,
Smith River, Hyco Creek, Hyco River, Marlowe Creek, Mayo Creek, Nutbush Creek and Smith
Creek. As mentioned in the section discussing the Dan River mainstem, the Smith Creek and
Mayo River sites show a number of heavy metals present in excess of water quality criteria. The
Hyco River and Hyco Creek sites also show some excursions of metal criteria (Figure 4.5) and
the lower site below the dam at McGhee's Mill recorded some low pH samples. The Marlowe
Creek site had slightly elevated fecal coliform data (Figure 4.9) and very high copper and
nutrient data Figures 4.6 and 4.7. This site is located downstream from the Roxboro Wastewater
Treatment Plant (WWTP). The site at Nutbush Creek had slightly high fecal coliform samples
and very elevated copper and nutrient data. The Henderson WWTP which is upstream of this
site has recently completed significant plant upgrades that include nutrient controls and most
recent data reflect that improvement. These data also suggest a nonpoint source contribution in
the drainages of Nutbush and Marlowe Creeks. At the Smith Creek site, one low dissolved
oxygen sample (3.8 mg/l) of 29 total was recorded. '
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There have been selenium problems in some of the lakes in the Dan River drainage, however,
only two stream stations in the Roanoke River Basin have recorded selenium levels above
detection. Hyco River near McGhee's Mill had 11 samples of 109 total above detection level
with a median value of 7.0 pg/l. Hyco River near Denniston, Virginia had 4 samples of 107 total
above detection level with a median value of 5.5 pg/l. No other stream station in the Roanoke
River Basin recorded a sample above the detection level. : : :

noke River Drain o ' : e - ‘

The Roanoke River Mainstem has six AMS sites and one site at the mouth of the Roanoke in
Bachelor Bay. There is also one site on a major tributary, the Cashie River. Throughout the
mainstem, data consistently show elevated levels of copper and iron. These data reflect
characteristics of the Piedmont soils throughout the upper drainage. In the lower section (from
the Williamston site) there are a total of three out of 163 low dissolved oxygen samples (Figure -
4.8) and three out of 165 low pH samples. The Cashie River site had 36 of 57 total dissolved
oxygen samples below the criterion of 4 mg/l, and 14 of 55 total pH samples below the criterion
of 6 SU. This section of the Cashie is classified as swamp water and these low numbers are likely
the result of natural conditions in this slow moving black water system. Similarly, the lower
Roanoke River has many swampy characteristics and the low dissolved oxygen and pH could be
due to this condition. . ‘ '

General Water Quality Chemistry Trends in the Basin

Box plots (see Figure 4.2 for explanation) for dissolved oxygen data in Figure 4.6 show a general
spatial decline in levels from the Dan River downstream. The lowest readings were recorded
from the lower Roanoke River stations as the river becomes swampy. Two stations, Smith Creek
and the Cashie River, had very low dissolved oxygen concentrations. The Cashie River, as
mentioned previously, is classified as swamp waters. Nutrients were particularly elevated in
Nutbush and Marlowe Creeks. Figures 4.6 and 4.7 illustrate this using total phosphate and
nitrate/nitrite-nitrogen, respectively, as examples. ’

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 so that targeting efforts and appropriate management strategies can be developed. 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 large source of bacteria.

A summarization of fecal coliform information is listed in Table 4.4. The primary screening tool
used in identifying potential problem locations for fecal coliform bacteria is the geometric mean
of the fecal samples taken at each site. Sites with 10 or more fecal coliform samples within the
last 5 years, that have a geometric mean exceeding 200 /100m], are considered highest priority.
This information will be reflected in the Use Support Rating for that stream or river (Section
4.5). The fecal coliform standard for the sampled waters in this basin is 200/100 ml. Those
numbers in parentheses under the second column in Table 4.4 (Samples > 200/100 ml) show the
percentage of the samples at each site that exceeded the standard.

The only station with a geometric mean greater than 200/100 ml in the ambient network was the
Dan River at Wentworth (230/100 ml). This station also had the most samples exceeding
400/100ml (35%). Although this station may have a localized source and clearly recorded the
highest bacteria levels, other stations in the Dan River drainage also demonstrated moderate
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levels on occasion. As seen in Figure 4.9, the geometric means in the Dan River mainstem all
exceeded 100/100ml. Further research into sources of bacteria and associated land use would be
advisable. i

The Roanoke River stations generally had much lower levels of fecal coliform bacteria, ranging
from a geometric mean of 57/100 ml at Scotland Neck, to 11/100ml at Bachelor Bay. Nutbush
Creek which had historically high counts had a geometric mean of 80/100 ml for the past 5 years.
This improvement is likely in part due to improved treatment at the Henderson WWTP.
Marlowe Creek had a geometric mean of 143/100ml, suggesting a review of potential sources
above that site would be useful.

Table 4.4 Summary of Fecal Coliform Data from Roanoke River Basin AMS Stations -
January 1990 to December 1994.

Geometric  Samples>  Samples >
Station Number  Station Name . Samples  Mean  200/1 SOml(S) 400/100ml(5)
02068500 DAN RIVER AT NC HWY 704 NEAR FRANCISCO NC 15 135 5(33.3) 4 (26.7)
02070500 MAYOR @ SR 1358 NEAR PRICENC 1S 1216 5(33.3) 320
02071000 DAN RIVER AT SR 2150 NEAR WENTWORTH NC 14 2307 6 (42.9) 5(35.7)
02074000 SMITH RIVER AT NCHWY 14 AT EDEN NC 15 1072 3(20) 3 (20)
02074218 DANRIVER AT SR 1716 NEAR MAYFIELD NC 15 1245 6 (40) 320
02075198 DAN RIVER @ NC HWY 62 @ NC-VA LINE @ MILTON NC 14 1075 4 (28.6) 3(.4)
02077200 HYCO CREEK AT US HWY 158 NEAR LEASBURG NC 15 1013 4 (26.7) 3 (20
ROAQ30CSUR HYCO LAKE @ MOUTH HYCO CK NEAR CONCORD NC 1 10 0(0) 0(0)
ROAQ30E HYCO LAKE DS NC HWY 57 NR CONCORD NC 1 10 0(0) 0(0)
ROAOQ30ESUR HYCO LAKE BELOW NCHWY 57 NEAR CONCORD NC 1 10 0(0) 00
ROAQ30F HYCO LAKE AT POWER PLANT NEAR CEFF0 NC 1 10 0(0) 00)
ROAQ30FSUR HYCO LAKE @ POWER PLANT AT CEFFO NC 2 10 0(0) 0(0)
ROAQ30G HYCO LAKE AT MAIN DAM NR MCGHEES MILL NC 1 10 0(0) 0
ROAQ030GSUR  HYCO LAKE @ MAIN DAM NR MCGHEES MILL NC 1 10 0(0) 0(0)
02077303 HYCO RIVER BELOW AFTERBAY DAM NR MCGHEES MILL 15 167 167 1 (6.7)
02077348 MARLOWE CREEK AT SR 1322 NEAR WOODSDALE NC 14 14338 6(42.9) 4 (28.6)
02077500 HYCO RIVER AT US HWY 501 NR DENNISTON VA 15 962 3 (20) 1(6.7)
02077631 MAYO CREEK @ SR1547 NR ALLENSVILLE NC 6 424 0(0) 0(0)
02077670 MAYO CREEK AT SR 1501 NEAR BETHEL HILL NC 15 157 0(0) 0(0)
02079264 NUTBUSH CREEK AT SR 1317 NEAR HENDERSON NC 15 809 4(26.7) 1(6.7)
02079717 SMITH CREEK NEAR PASCHALL NC 15 209 0(0) 0(0)
02080500 ROANOKE RIVER AT ROANOKE RAPIDS, NC 14 158 0(0) 0(0)
02081000 ROANOKE RIVER NEAR SCOTLAND NECK, NC 14 574 1(7.1) 1(7.1)
02081022 ROANOKE RIVER @ NCHWY 11 NEAR LEWISTON, NC 55 332 8 (14.5) 4(1.3)
02081054 ROANOKE RIVER @ US HWYS 13-17 @ WILLIAMSTON NC 15 256 0(0) 0(0)
02081101 CASHIE RIVER @ SR1219 NEAR LEWISTON NC 29 338 3(103) 1(3.4)
02081135 ROANOKE RIVER 1.3 MI US WELCH CK NR PLYMOUTH NC 13 121 0(0) 0(0)
02081141 ROANOKE RIVER AT SANS SOUCI NC 15 154 0(0) 0(0)
0208114330 ALBEMARLE SOUND(BATCHELOR BAY) NR BLACK WALNUT 41 114 0(0) 0(0)

Water Quality of the Virginia Portion of the Roanoke River Basin

The majority of the Roanoke River basin is contained in the State of Virginia. In North Carolina
subbasins 030201 - 030204, water quality monitoring stations have been located near the state
line on waters flowing from Virginia into North Carolina in order to gauge the quality of the
water entering our State. Generally, water quality entering North Carolina from Virginia is good,
but there are some of concern that may warrant further investigation. Elevated fecal coliform
concentrations and turbidity readings in a number of sampling results from the Dan River and the
Mayo River indicate that these waters may be receiving pollution from nonpoint sources in
Virginia. Another area of concern is the Smith River which enters North Carolina after flow
regulation from Philpott Reservoir and receiving wastewater from the Martinsville, Virginia
wastewater treatment plant which has exhibited some problems in the past.

Further discussion of the quality of water entering North Carolina from Virginia can be found in
the water quality summaries by subbasin in the next section. Also, at the end of this chapter, use
support ratings for the Roanoke River Basin in Virginia are presented.
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44  NARRATIVE WATER QUALITY SUMMARIES BY SUBBASIN
4.4.1 Subbasin 01 - Upper Reaches of the North Carolina Portion of the Dan River

ripti
Roanoke River subbasin 01 contains the uppermost reaches of the Dan River in North Carolina,
although headwater reaches of the Dan River are in Virginia. Major tributaries within the North
Carolina section of this subbasin include Town Fork Creek, Snow Creek, and Double Creek.
These tributaries and major sections of the Dan River are deeply entrenched, suggesting the

effects of long term erosion. A US Department of Agriculture publication notes that over 21 .

tons/acre/year are eroding from cultivated cropland in the Upper Dan River (US Department of
Agriculture, Natural Resources Conservation Service, 1992). This compares to only 7.3
tons/acre/year for cultivated cropland for the nearby Upper Tar River basin. This subbasin is
borderline between mountain and piedmont ecoregions and contains some characteristics of both.
As a result of fairly steep to moderate topography, headwater reaches of most tributaries are
forested while many downstream sections are intensively farmed. This subbasin contains 63
permitted dischargers, although only one facility has a design flow of > 0.5 MGD: Duke Power
Company which discharges to Belews Lake. Figures 4.10 and 4.11 show sampling locations for
ambient monitoring, lakes assessment, fish community, fish tissue and benthic
macroinvertebrates.

Qverview of Water Quality

Ambient water quality information is currently being collected from one location in this
subbasin, the Dan River near Francisco. This ambient monitoring location is near the
Virginia/North Carolina state line and represents water quality conditions of the Dan River as it
flows into North Carolina. These data have indicated good water quality, with few violations in
water quality standards. However, elevated concentrations of fecal coliform and turbidity have
been recorded from approximately one third of all samples collected from this location. These
observations suggest the potential effects of non-point source runoff. In addition, field teams
have noted that the river is very turbid during high flow events and the effects of sedimentation
are evident in low-flow or pool habitats. Another factor that has the potential to influence water
quality at this site is the Pinnacles hydropower project operated by the City of Danville, Virginia.
This facility is required to maintain a minimum release of 30 cfs or the inflow into the TEServoir,
whichever is less.

Benthic macroinvertebrate samples have been collected from 15 locations in this subbasin since
1983. These data are presented below in Table 4.5. Good water quality conditions have been
recorded from two mainstem Dan River locations within this subbasin using benthic
macroinvertebrate data. Good or Good/Fair bioclassifications have been recorded from North

..

——————Double"Creek; Siiow Creek; and Towi Fork Creek. These data suggest that non-point sources of

pollution are responsible for some minor impacts to the biota of North Double Creek and that
non-point sources and the effluent from the Walnut Cove WWTP were responsible for a
Good/Fair bioclassification at the Town Fork monitoring location. Excellent bioclassifications
have been recorded only from small headwater tributaries, mainly in Hanging Rock State Park.

Good or Good/Excellent ecological health ratings were given to all nine fish community
monitoring locations in this subbasin based on IBI values. These data are presented below in
Table 4.6. All fish data in this subbasin were collected by Rohde during 1992-93 mostly from
mainstem locations on the Dan River, and one location on the Little Dan River. The Dan River
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was given a Good ecological health rating at all sites except 2 midbasin site at SR 1486, which
received a Good-Excellent rating. The Little Dan River was sampled three times and received
two Good-Excellent ecological health ratings and one Good rating. The percentage of
omnivorous species was slightly elevated suggesting moderate nutrient enrichment at many
locations. Belews Lake remains under a fish consumption advisory due to elevated selenium
levels from Duke Power's ash basin discharge.

Table 4.5 Benthic Macroinvertebrate Data Collected from 1983 t01994 in the Roanoke Basjn

ROA 01
Site Old/New DWO # Index # Date  S/EPT S BI/BIEPT Bioclass
Dan R, NC 704 at Francisco, Stokes A/B-1 . 22-(1) 08/94 57128 3.71/3.48 Good
0790 94/48 434/3.54
Excellent
07/88 90/38 3.95/2.94 Good
07/86 85/38 4.10/3.16 Good
08/84 86/36 4.64/3.45 Good
North Double Cr, SR 1504, Stokes /B-2 22-10 08/94 -17 -/4.63 Good-Fair
Cascade Cr, ab Swimming Lake, Stokes 13/B-3 22-12 0393 -{34 -/1.61 Excellent
08/91 -/26 -12.07 Good ‘
0391 -135 -{1.69 Excellent
09/90 -/21 -2.75 Good
Cascade Cr, SR 2012, Stokes 14/B-4 22-12 09/90 -/23 -12.99 Good-Fair
Cascade Cr, nr SR 1001, Stokes 15/B-5 22-12 0391 -J26 -2.94 Good
09/90 -/26 -3.48 Good
Indian Cr, ab trail, Stokes 10/B-6 22-13 03/93 -/30 -1.47 Excellent
03/91 -/25 -/1.38 Good
Indian Cr, be trail, Stokes 10/B-7 22-13 0393 -34 -/1.54 Excellent
© 03/1 -2 -11.22 Excellent
09/90 -[26 -2.57 Excellent
Indian Cr, SR 1001, Stokes 11/B-8 22-13 09/90 22 -[2.33 Good
Indian Cr, NC 89/8, Stokes 11/B-9 22-13 09/950 -{27 -2.76 Good
Dan R, SR 1695, Stokes /B-10 22-(19.5) 08/94 450 4.52/3.74 Good
Snow Cr, SR 1673, Stokes /B-11 22-20-(5.5) 08/94 22 -/3.87 Good
Town Fk Cr, US 311, Stokes /B-12 22-25-(13.5) 02/88 -/19 -/4.43 Good-Fair
Town Fk Cr, SR 1917, Stokes /B-13 22-25-(13.5) 08/94 -/15 -14.59 Good-Fair
) 02/38 -[24 -/4.21
Good-Fair
UT Dan R, US 311, Stokes 5/B-14 22-(28.5) 02/87 421 -14.00 Good-Fair

UT Dan R, nr Raceway, Stokes 6/B-15 22-(28.5) 02/87 -/15 -/440  Fair

Table 4.6 Basin Fish Community Assessment Sites in Roanoke Subbasin 01, 1992-1993, North
Carolina Index of Biotic Integrity (NCIBI) Scores and Ratings.

Drainage NCIBI NCIBI
Site Stream Location _ Area(mi2) Date County Score __ Rating Collector
F-1 DanR SR 1416 71 920717  Stokes 50 Good ROHDE
F-2 DanR atL DanR 15 920716  Stokes 52 Good ROHDE
F-3 Little Dan R off SR 1422 32 920720  Stokes 52 Good ROHDE
F-3 Little Dan R off SR 1422 32 921221  Stokes 54 Good-Excellent ROHDE
F-3 Little Dan R off SR 1422 32 930821  Stokes 54 Good-Excellent ROHDE
F-4 DanR SR 1432 111 920718  Stokes 50 Good ROHDE
F-5 DanR NC 704 129 920717  Stokes 52 Good ROHDE
F-6 DanR NC 89 172 920720  Stokes 50 Good ROHDE
F-7 DanR SR 1486 254 930911  Stokes 54 Good-Excellent ROHDE
F-8 DanR SR 1668 268 920718  Stokes 50 Good ROHDE
F-9 DanR SR 1652 275 920721  Stokes 50 Good ROHDE
F-9 DanR SR 1652 275 930911  Stokes 50 Good ROHDE
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Lake monitoring investigations have been conducted on three lakes within this subbasin;
Hanging Rock Lake, Kernersville Reservoir, and Belews Lake. A 1994 DWQ investigation at
Hanging Rock Lake showed elevated levels of ammonia and nitrite. The NCTSI score of -2.3
indicated oligotrophic status and therefore Hanging Rock Lake fully supports all of its designated
uses. Hanging Rock Lake was one of sixteen lakes selected statewide as representative of a
minimally impacted lake by which other lakes in the same ecoregion could be compared.
Kernersville Reservoir is currently classified WS-IV, CA and is used for an emergency water
supply. A 1994 DWQ investigation noted that all nutrient levels at the one sampling station were
-moderate except for ammonia, which was elevated at 0.08 mg/l. The NCTSI score of -0.2
indicated a mesotrophic status. Kernersville Reservoir fully supports its designated uses.
Belews Lake was most recently sampled by DWQ on August 16, 1994. Nutrients were present
in low amounts except for ammonia (NH3) and nitrite and nitrate (NO7 + NO3). Belews Lake is
classified WS-IV, B and C. The NCTSI score of -5.3 indicated oligotrophic status. Belews Lake
was listed as Partially Supporting in the 1992-1993 EPA 305(b) Report due to elevated levels of
selenium in fish tissue.

Potential HOW or ORW Streams

The watersheds of Cascade and Indian Creeks have been studied to determine whether or not
water quality is excellent. Results of benthic macroinvertebrate sampling indicate that portions
of these streams do have excellent water quality and therefore may qualify for consideration for
reclassification to High Quality Waters or Outstanding Resource Waters.

4.4.2 Subbasin 02 - North Carolina Portion of the Mayo River
Description .

Roanoke River subbasin 02 contains a very short (approximately 10 stream miles) reach of the
Dan River and the entire North Carolina section of the Mayo River. However, most of the Mayo
River catchment is in Virginia. Other large tributaries in this subbasin include Hogans Creek and
Beaver Island Creek. The only two municipal areas in the catchment are Madison and Mayodan.
Most of the land use within the catchment appears to be agricultural or forest. Figure 4.12 shows
sampling locations in this subbasin for ambient water quality, lake assessment, benthic
macroinvertebrates, fish community and fish tissue.

Overview of Water Quality

Ambient water quality information is currently being collected from one location in this
subbasin, the Mayo River near Price. This ambient monitoring location is near the
Virginia/North Carolina state line and represents water quality conditions of the Mayo River as it
flows from Virginia into North Carolina. These data indicate very good water quality conditions,
with very few exceedences in water quality standards. Approximately one third of all fecal

~———coliformr samples collected from this location were higher than the North Carolina criterion for

this parameter. These data may indicate the effects of non-point source runoff in the catchment
above this monitoring location. ‘

Benthic macroinvertebrate samples have been collected only at Mayo River sites in this subbasin.
These data (Table 4.7) indicate primarily Good bioclassifications in the Mayo River near the
North Carolina/Virginia state line but a decline in biological integrity prior to the confluence
with the Dan River. This subbasin contains 18 permitted wastewater dischargers, although only
two facilities have a design flow of > 0.5 MGD. The Mayodan WWTP (design flow = 1.25
MGD) discharges to the Mayo River near the confluence with the Dan River. This facility has a
6% instream waste concentration at low flow, and is currently meeting permit requirements. The

only other large municipal facility is the Madison WWTP (design flow = 0.775 MGD) which
discharges to the Dan River. : ‘
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Figure 4.12 DEM Monitoring Stations in Subbasin 02
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Table 4.7  Benthic Macroinvertebrate Data Collected from 1983 to 1994 in Subbasin 02

Site Old/New DWO # Index # Date S/EPTS BI/BIEPT Bioclass
Mayo R, SR 1358 nr Price, Rockingham B/B-1 22-30-(1) 08/94 64/38 3.48/3.18 = Excellent
08/89 79/42 4.75/3.99 Good
03/89 96/54 3.65/2.81 Good
07/87 87/40 . 4.56/3.94 Good
‘ 07/86 102/37 495/3.711 Good
Mayo R, NC 770, Rockingham 16/B-2 22-30-(9.5) 03/89 -137 -{3.49 Good-Fair

- Mayo R, US 220 Bus, Rockingham 17/B-3 22-30-(9.5) 03/89 -f44 «[3.29 Good-Fair
Mayo R, NC 135, Rockingham 18/B-4 = 22-30-(10) 08/89 -/28 -[412  Good
Mayo R, SR 2177, Rockingham -/B-5 22-30-(10) 0994 71/33 4.70/4.33 Good

Fish community structure sampling was performed at Paw Paw Creek, a small tributary of the
Mayo River which received an ecological health rating of Good (see Table 4.8). Paw Paw Creek
has a very diverse fish population with 26 species, including the bigeye jumprock, Scartomyzon
aniommus, which is listed as special concern in North Carolina. Fish tissue samples have been
collected from two locations in this subbasin; the Dan River at Madison and Paw Paw Creek.
Fish tissue data from these two locations detected no organic compounds or metals above the
EPA recommended screening value or the FDA criteria for fish consumption.

Table 4.8  Basin Fish Cominunity Assessment Sites in Roanoke Subbasin 02, North Carolina
Index of Biotic Integrity (NCIBI) Scores and Ratings.

Drainage NCIBI NCIBI
Site Stream Location __ Area(mi2) Date - County Score Rating Collector
F-1 Paw Paw Cr SR 1360 9 900803 Rockingham 52 Good NCDWQ

4.43 Subbasin 03 - Dan River before it enters Virginia

Description ,

Roanoke River subbasin 03 contains approximately 25 river miles of the Dan River, prior to
flowing into Virginia. The Smith River is a major tributary of the Dan in this subbasin. Most of
the Smith River catchment is in Virginia, and flow in North Carolina is regulated by Philpott
Reservoir. Other smaller tributaries include Jacobs Creek, Buffalo Creek, and Wolf Island
Creek. Eden and Reidsville are the only two major municipal areas in the subbasin. Land use in
this subbasin is typical of the piedmont ecoregion containing some rolling topography and
;lﬁ).minitgd by agricultural activities and forest. Figure 4.13 shows the different sampling sites in

is subbasin.

i die

Ambient water quality data are currently being collected from three locations in this subbasin;
the Dan River near Wentworth, the Smith River at Eden, and the Dan River near Mayfield. The
ambient monitoring location on the Smith River is located near the Virginia/North Carolina state
line and represents water quality conditions of the Smith River as it flows into North Carolina.
Data from this location has noted very few exceedances to North Carolina water quality
standards. However, flow is regulated due to discharge from the Philpott Reservoir and water
quality problems have been noted downstream of the Martinsville WWTP. This facility has been
responsible for elevated concentrations of chloride and total dissolved solids in the Smith River.
Prior to 1990, only sporadic violations in North Carolina water quality standards for chlorides
(230 mg/l) were noted at the ambient monitoring location near Eden. Since 1990, no violations
have occurred at this location, however, two elevated chloride concentrations (> 100 mg/l) were
recorded during July and September, 1993.
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Chapter 4 - Water Quality and Use Support Ratings in the Roanoke River Basin

The two other ambient monitoring locations on the Dan River are above (near Wentworth) and
below (near Mayfield) the confluence with the Smith River. Although there are few violations in
water quality standards, there are noticeable differences in water quality between these two
locations. The Smith River and the effluents from several large facilities (Eden-Mebane Bridge
WWTP, Miller Brewing Company, Fieldcrest Cannon, and Eden Dan River WWTP) are located
between these two ambient monitoring locations. Median conductivity values are 40% higher at
the Mayfield location than at the Wentworth location, possibly due to the combined instream
waste concentrations of these facilities.

Benthic macroinvertebrate samples have been collected from 7 locations in this subbasin since
1983 the results of which are summarized below in Table 4.9. Good and Good/Fair
bioclassifications have been assigned to most of these locations. However, Excellent
bioclassifications were assigned to the Dan River near Wentworth in 1987 and the Dan River
near Mayfield in 1991. Fair bioclassifications were assigned to the Smith River during
investigations conducted in 1984 and 1986. The Fair bioclassifications at these Smith River
locations is the result of flow regulation and the impacts from the Martinsville WWTP. .

Table 4.9 ‘Benthic Macroinvertebrate Data Collected from 1983 through 1994 in

Subbasin 03 '
Site Old/New DWO # _ Index # Date _ S/EPTS _ BI/BIEPT Bioclass
Dan R, SR 2150 at Wentworth, Rockingham  L/B-1 22-(31.5) 08/89 65/27 5.31/4.46 Good
‘ ‘ 07187 93/33 5.57/4.47 Excellent

Dan R, SR 1761 at Mayfield, Rockingham D/B-2 22-(39) 0891 56/27 4.93/4.07 Excellent
0787 - 6927 5.09/4.09  Good
07/86 62/21 5.88/4.62 Good-Fair
09/84 57/18 5.66/4.28 Good-Fair
08/83 66/23 5.43/452  Good

Smith R, VA 922 nr state line B-3 2240-(1) 09/84 64/22 5.64/4.31 Fair

Smith R, NC 14 near Eden, Rockingham C/B-4 22-40-(3) 08/94 58/18 - 5.66/4.44 Good-Fair

0790 81/31 5.41/3.95
Good-Fair ' ‘

07/88 70/24 6.01/5.05  Good-Fair

07/86 57/18 6.12/4.67  Fair
Wolf Island Cr, NC 700 at Pelham, Caswell . E/B-5 22-48 07/88 82/24 5.79/475  Good

‘ - 07/85 68/25 5.28/445 - Good

08/83 76124 536/420  Good
Jones Cr, SR 2632, Rockingham /B-6 22.50-3 0192 -/29 -/4.56  Good
Jones Cr, SR 2571, Rockingham /B-7 22-50-3 12/87 83/27 =~ 555/449  Good

Fish ecological health ratings were available from four locations in the subbasin (see Table 4.10).

Table 4. 10. . Rasgin Fich Community A"""“‘“’“"“&Sitﬁs in Raoancka Subbasin 02 _North-Carclina

e S R AT MR N R A A AS AR A KA MRS KA. e R BE N Stwatin B AR 2 DT g_‘ﬂ;w’,:},‘.a,n,;;:y_n,;xo 3R G S0 RN 4 T S S

Index of Biotic Integrity (NCIBI) Scores and Ratings.

Drainage NCIBI NCIBI

Site Stream Location _Area(mi2) Date ‘County Score __ Rating Collector
F-1 Buffalo Cr . SR 1509 3 800915  Rockingham 50 Good NCWRC
F-2 Buffalo Cr SR 1515 6 930508 Rockingham 48 Good . ROHDE
F-3 Buffalo Cr NC 770 16 800915 Rockingham 46 Fair-Good NCWRC

F4 WolfIslandCr - NC 700 69 941005  Caswell 54 Good-Excellent
NCDWQ .

Buffalo Creek was sampled at two sites by the North Carolina Wildlife Resources Commission
as part of the national 208 program in 1980. This investigation resulted in a Good ecological
health rating at the upstream location and a Fair-Good rating downstream. It was noted that non-
point sources of pollution are likely contributors to the lower ecological health rating in this
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Chapter 4 - Water Quality and Use Support Ratings in the Roanoke River Basin

catchment. A Good ecological health rating was given to this stream based on data collected by
Rohde in 1993. In addition to the Buffalo Creek catchment, fish community structure was also
determined for Wolf Island Creek. Wolf Island Creek was sampled at the lower end of the
drainage and received a Good-Excellent ecological health rating with excellent fish diversity of
26 species. Fish tissue samples have been collected from the Dan River near Mayfield. These
data have detected a single mercury value exceeding the EPA recommended screening value.

4.4.4 Subbasin 04 - Three Tributaries to the Dan River: Moon Creek, Rattlesnake
Creek and Country Line Creek ‘

ripti
Roanoke River subbasin 04 contains a very short reach of the Dan River (approximately 8 river
miles in length) and three large tributaries: Moon Creek, Rattlesnake Creek, Country Line
Creek. The Dan River in this subbasin flows into North Carolina from Virginia, after receiving
effluent from the Danville Northside WWTP, and then flows back into Virginia. The Dan River
forms the headwaters of John H. Kerr Reservoir, which straddles the North Carolina/Virginia
state line.

Tributary streams within this subbasin are low gradient, sediment dominated systems typical of
the piedmont ecoregion. Land use appears to be primarily agricultural with row crops and
pasture. Yanceyville is the only town within the subbasin. This subbasin contains 9 permitted
dischargers, although none of these facilities have a design flow of > 0.5 MGD.

Figure 4.14 shows the various sampling sites in this subbasin.

Overview of Water Quality : .
Ambient water quality information is currently being collected from one location in this
subbasin, the Dan River at Milton. This location is near the Virginia state line and represents
water quality conditions of the Dan River as it leaves North Carolina. However, the Dan River
flows into Virginia prior to this location and receives waste from the Danville, Virginia WWTP.
Good water quality conditions have been recorded at this location with very few exceedances in
North Carolina water quality standards. Median conductivity values at this location for the last
five years have averaged 129 uMhos, which may reflect flow from the Danville facility.

Benthic macroinvertebrate data from Country Line Creek (see Table 4.11) have resulted in Good
and Good/Fair bioclassifications. Although this location is below the Yanceyville WWTP, the
catchment is dominated by agricultural landuse. The lower bioclassification noted at this
location in 1994 may be a response to high flows and scour prior to collection rather than stress
due to the Yanceyville facility.

Table 4.11 Benthic Macroinvertebrate Data Collected Collected from 1983 through 1994 in

Subbasin 04
Site Old/New DWO # Index # Date S/EPTS BI/BIEPT __ Bioclass
Country Line Cr, NC 57, Caswell F/B-1 22-56-(3.7) 08/94 -{14 -4.42 Good-Fair
07/90 73/26 5.44/4.37
Good

07/87 78126 5.62/4.90  Good
08/83 72119 5.78/4.26  Good-Fair

Ecological health ratings based on fish community analyses at Moon Creek, Cane Creek, and
Country Line Creek were all Good (Table 4.12). All three also have moderate nutrient

enrichment, as evidenced by unbalanced trophic composition. resulting in a moderate proportion
of omnivores.



Roanoke Rivef Basin
Subbasin 030204

02075198

5~ B
)

&y

e o o Ml

. &
. ] [#]
S 3,%%,

- uugcuu

Ambient Monitoring Station
Fish Community

Benthic Macroinvertebrate
Ambient Station

Lake Assessment

®© OO

Figure 4.14 DEM Monitoring Stations in Subbasin 04
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Table 4.12 Basin Fish Community Assessment Sites in Roanoke Subbasin 04, North Carolina
Index of Biotic Integrity (NCIBI) Scores and Ratings.

Drainage NCIBI NCIBI

m Area(mi2) Date County Score _Rating Collector
F-1 Moon Cr SR 1511 47 940907 Caswell 52 Good NCDWQ
F-2 Cane Cr . SR 1527 20 941005 Caswell 48 Good NCDWQ
F-3 Country Line Cr NC 57 138 940907 Caswell 50 Good NCDWQ

Lake monitoring information has been collected from one reservoir in this subbasin, Farmer
Lake. A 1994 DWQ investigation noted moderate mean nutrient levels with higher nutrient
concentrations generally found at the most upstream station in the lake. Turbidity was highest at
the upstream station as well. The NCTSI score of 0.7 indicated slightly eutrophic conditions.
Farmer Lake, which is currently classified as WS-II, fully supports all of its designated uses.

4.4.5 Subbasin 05 - Hyco River and Reservoir
Description .

Roanoke River subbasin 05 contains the watershed of Hyco Reservoir and the Hyco River which
flows into Virginia. This subbasin also contains Mayo Creek and the headwaters of the Mayo
Reservoir. Both of these systems flow into the Hyco River, an arm of John H. Kerr Reservoir in
Virginia. Figure 4.15 shows the sampling sites located in this subbasin.

Tributary streams within this subbasin are low gradient, sandy streams typical of the piedmont
ecoregion. Land use appears to be primarily agricultural with row crops and pasture. This
subbasin contains 23 permitted dischargers, although there is only one large (> 0.5 MGD)
WWTP in the subbasin. Roxboro has a 5.0 MGD facility (instream waste concentration = 99.87
%) that discharges to Marlowe Creek. Additionally, Carolina Power and Light Company
discharges 20.0 MGD of cooling water to Mayo Reservoir.

Qverview of Water Quality

Ambient water quality data are currently being collected from five locations in this subbasin:
Hyco Creek near Leasburg, Hyco River near Mcghees Mill, Marlowe Creek near Woodsdale,
Hyco River near Denniston, Virginia, and Mayo Creek near Bethel Hill. Water quality
information from Hyco Creek and Marlowe Creek illustrate typical water quality conditions of
small streams dominated by agricultural landuse in this subbasin. However, the Marlowe Creek
location is below the Roxboro WWTP. These two streams had few exceedances of water quality
standards. Some exceedances in fecal coliform criterion have been noted at both of these
locations, which may reflect the effects of non-point source runoff. Elevated nutrients in
Marlowe Creek are likely in part due to the WWTP. :

Mayo Creek near Bethel Hill and Hyco River below Mcghees Mill are located immediately
below reservoir dams. Extremely low concentrations of most parameters have been recorded
from these locations. The most downstream ambient monitoring location in this subbasin is the
Hyco River near Denniston, Virginia. Water quality data from this location have noted very few
exceedances of North Carolina standards.

As evidenced in Table 4.13, water quality conditions have varied considerably at the ambient
monitoring location on Hyco Creek using benthic data. Sedimentation appears to be the primary
factor contributing to the Fair bioclassification recorded at the Hyco Creek site during 1994
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Chapter 4 - Water Quality and Use Support Ratings in the Roanoke River Basin

basinwide monitoring. A Fair bioclassification also was recorded at a monitoring location on
Marlowe Creek below the Roxboro WWTP, but EPT values were much lower than at Hyco
Creek.

Table 4.13 Benthic Macroinvertebrate Data Collected Collected from 1983 through 1994 in

Subbasin 05
Site Old/New DWO # Index # Date  S/EPTS BI/BIEPT __ Bioclass
Hyco Cr, US 158 nr Leasburg, Caswell G/B-1 22.58-1 08/94 -/10 -/5.93 Fair -
07/90 65/20
5.83/5.10 Good-Fair
07/87 74/23 5.77/5.14 Good
07/86 78/21 5.87/5.07 Good-Fair
Marlowe Cr, SR 1322, Person /B2  22-58-12-6 08/94 33/5 6.87/6.43 Fair

A fish community structure sample was collected from Marlowe Creek below the Roxboro
WWTP. This site was given a Fair ecological health rating as a result of the absence of
intolerant species and an unbalanced trophic condition. Fish tissue samples were collected at
Hyco and Mayo lakes in this subbasin. The fish consumption advisory at Hyco Reservoir, due to
elevated selenium levels, was revised in May 1995 to include only common carp, white catfish
and green sunfish. Mayo Lake has also exhibited elevated levels of selenium in its biota as a
result of receiving ash pond discharges from the CP&L Mayo Electric Generating Plant.
I-{dov_vever, selenium levels in Mayo Lake have remained below the limits that would require a fish
advisory.

Lake monitoring investigations have been conducted at four lakes in this subbasin; Hyco
Reservoir, Lake Roxboro, Roxboro Lake (also called Lake Isaac Walton), and Mayo Reservoir.
A 1994 DWQ lakes investigation of Hyco Reservoir noted varying amounts of nutrient levels
throughout the lake. However, Hyco Reservoir has experienced elevated levels of selenium, a
heavy metal toxic to fish and waterfowl in high concentrations, in the water column, sediment,
and fish tissue. The 1994 TSI of -1.9 is consistent with the TSI of -3.5 in 1990. These values
indicate that the lake is oligotrophic. Hyco Reservoir is classified as Partially Supporting, due to
the fish consumption advisory. A 1994 DWQ investigation of Lake Roxboro resulted in a TSI of
0.5: a eutrophic status. This is a change from the mesotrophic status recorded in 1988 when the
lake was previously sampled. Lake Roxboro is currently classified WS-II, B and fully supports
all of its designated uses. The 1994 DWQ investigation of Roxboro Lake, which is the primary
water supply for the town of Roxboro, showed nutrient levels to be low to moderate. The 1994
TSI of 0.3 was consistent with the 1988 TSI of 1.4, indicating a eutrophic status. Roxboro Lake
is currently classified WS-II CA and is considered threatened due to algal bloom conditions
documented in 1994. A TSI value of -5.7 was given to Mayo Reservoir during a 1994 DWQ
investigation. The 1994 TSI value is similar to historical values indicating an oligotrophic status.
Mayo Reservoir is currently classified C. No violations of state water quality standards were
observed and the reservoir fully supported its designated uses. However, current levels of

selenium in the biota and infestation by aquatic macrophytes warrant continued monitoring of
Mayo Reservoir.

4.4.6 Subbasin 06 - Headwater Tributaries of_ John H. Kerr Reservoir
Description

Roanoke River subbasin 06 contains many small to medium-sized headwater tributaries of John
H. Kerr Reservoir. These tributaries include Aarons Creek, Grassy Creek, Island Creek, and
Nutbush Creek. This is a piedmont ecoregion charaterized by low, rolling hills and streams of
moderate gradient. Most stream systems appear to carry heavy sediment bedloads and are very
turbid after heavy rain events. Headwater reaches of many tributaries are forested, while
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downstream reaches appear to be farmed. Row crops and pasture are the most prevalent
agricultural land use. Henderson is the only metropolitan area in the subbasin. Figure 4.16
shows the samphng sites located in this subbasin.

rvi li
Ambient water quality information is currently bemg collected from Nutbush Creek near

Henderson. This ambient monitoring station is located below the Henderson WWTP and
summarizes water quality of Nutbush Creek prior to flowing into the Nutbush Creek arm of Kerr -

Reservoir. Most conventional water quality parameters fail to note any violations in water
quality standards. However, extremely high conductivity values have been recorded from this
location. In addmon, the Henderson WWTP is currently under Judicial Order of Consent for
failure to maintain toxicity 11m1ts

Benthic macroinvertebrate samples have been collected from 7 locations in this subbasm since
1983. These data are summarized in Table 4.14. Fair bioclassifications have been found at most
of these locations. However, Good/Fair bioclassifications have been recorded from Island and
Little Island Creeks and a Poor bioclassification was assigned to an unnamed tributary to (UT)
Anderson Creek below the Vulcan Materials-Greystone quarry. Fair bioclassifications were
given to three locations on Nutbush Creek above and below the Henderson WWTP during an
intensive investigation conducted there in 1994.

Table 4. 14 Benthic Macroinvertebrate Data Collected Collected from 1983 through 1994 in

Subbasin 06
Site . _ ‘ Old/New DWQ # __ Tndex # Date S/EPTS _ BIBIEPT _ Bioclass
Island Cr, SR 1445, Granville o /B-1 234 08/94 -17 -/5.10 Good-Fair
L Island Cr, SR 1342, Vance o 7/B-2  234-3 05/88 -121 -/4.88  Good-Fair
Nutbush Cr, NC 39 ab WWTP, Vance 8/B-3 23-8-(1) 1194 58/12 6.80/6.07 Fair

‘ . 10/94 54/12 - 6.83/5.67 Fair

o 05/38 436  7.25/6.53  Poor
Nutbush Cr, below WWTP, Vance /B-4 23-8-(1) 1194 4877 7.19/6.20 Fair
Nutbush Cr, SR 1317, Vance 9/B-5 23-8-(1) 10/94 50/8 6.60/6.20 Fair

’ ' 08/94 44/8 6.62/6.73 Fair
05/88 3573 7.97/6.31 Poor

Anderson Cr, 185, Vance 19/B-6 23-8-6-(1) 0290 - 49/13 6.95/5.71 Fair
UT Anderson Cr, NC 1/158 be Quarxy Vance20/B-7  23-8-6-(1) 02/90 1872 7.5511.75 Poor

Ecologlcal health ratmgs have been asmgned to three locations in this subbasin based on fish
community structure analyses (presented in Table 4.15). These three locations are Grassy,
Island, and Nutbush Creeks. All sites in this subbasin received an ecological health rating of
Good. However, the data from Grassy Creek and Nutbush Creek indicate some problems. Both

“wworﬂwsvsrtes*wareﬂetmrenrnﬂhe‘mmb’ers’“ of species, darters, suckers, and intolerant spec1es

Fish tissue samples were collected at one location at Kerr Lake within this subbasin. Fish tissue
data from this location failed to detect organic compounds or metals above the EPA
recommended screening value or the FDA criteria for fish consumption.

Table 4.15 Basin Fish Community Assessment Sites in Roanoke Subbasin 06, North Carolina
Index of Biotic Integrity (NCIBI) Scores and Ratmgs

E ‘ Drainage : NCIBI: NCIBI ,
Site Stream Location ©_Area(mi2) Date _County Score _ Rating Collector
F-1 Grassy Cr SR 1436 . 61 - 940602  Granville 48 Good NCDWQ
F-2. Island Cr SR 1445 .35 940620 . Granville 48 Good NCDWQ
E-3 Nutbush Cr . SR 1317 . 7‘ 941004 Vance 48 Good NCDWQ
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Chapter 4 - Water Quality and Use Support Ratings in the Roanoke River Basin

The Nutbush arm of Kerr Reservoir has been monitored by DWQ six times since 1982 as part of
DWQ's lake monitoring program. The most recent investigation (1994) showed low levels of
nutrients, low chlorophyll @ values and a mean Secchi depth measurement of 1.9 meters. The
lake has historically been borderline between mesotrophic and eutrophic. The lake, with a TSI of
-1.9, is currently ranked as mesotrophic. Kerr Reservoir is currently classified WS-III, B, C and
was identified as Threatened in the 1992-1993 305(b) Report due to elevated nutrients (total
phosphorus), phytoplankton blooms, and elevated dissolved oxygen.

4.4.7 Subbasin 07 - Lake Gaston and Tributaries

ripti
This subbasin is located within the piedmont ecoregion and consists mainly of Lake Gaston and
many small tributaries to the lake. Land use in the area is a combination of agriculture and
forestry. There are no large (>0.5 MGD) dischargers in this subbasin. Figure 4.17 shows the
sampling locations in this subbasin.

Qverview of Water Quality

Macroinvertebrate and fish community surveys were done on Smith Creek and Sixpound Creeks
in this subbasin (see Tables 4.16 and 4.17 below). Smith Creek is potentially affected by
nonpoint source runoff with additional input from the Warren County Welcome Center WWTP
discharge (0.01 MGD) by way of a tributary, Blue Mud Creek. At the time of this writing, this
was the only permitted discharge in subbasin 07. Although the fish data produced a higher rating
(Good) than the macroinvertebrate data (Fair), the fish data did give indications of habitat
degradation. Sixpound Creek also appears to show the effects of nonpoint runoff as both the
macroinvertebrate and fish data indicated similar ratings, Fair and Fair-Good, respectively.

Table 4.16 Benthic Macroinvertebrate Data Collected from 1983 through 1994 in Subbasin 07

Site Old/New DWO # Index # Date  S/EPTS BI/BIEPT Bioclass
Smith Cr, US 1 nr Paschal, Warren H/B-1 23-10 08/94 53/6 6.94/6.15 Fair

07/89 59/12 6.75/5.06 Fair

07/86 56/10 6.22/5.13 Good-Fair

08/84 56/12 6.41/5.31 Good-Fair
Sixpound Cr, SR 1306, Warren -/B-2 23.13 08P4 - 12 -5.32 Fair

Table 4.17 Basin Fish Community Assessment Sites in Roanoke Subbasin 07, North Carolina
Index of Biotic Integrity (NCIBI) Scores and Ratings.

Drainage NCIBI NCIBI
Siteeo Streame oo Tocation——ArealmiZ)—Date———County———Seore——Raung Collector——-
F-1 Smith Cr US1 53 940512  Warren 50 Good NCDWQ
F-2 Six Pound Cr SR 1306 10 940512  Warren 46 Fair-Good NCDWQ

Ambient water chemistry is collected in this subbasin at the Smith Creek sampling location.
Median conductivity values have shown a slight increase since 1990, while median dissolved
oxygen values have shown a decrease during the same time period.

Lake Gaston is the only lake sampled in subbasin 07. It is ranked as oligotrophic because of the
1994 TSI score of -2.5. Lake Gaston has been shown to have low to moderate nutrient levels
since 1982 and is considered partially supporting its uses due to aquatic macrophyte infestation.
- The lzke has prolific growths of aquatic weeds, expecially hydrilla, which is continuing to
expand. :
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Chapter 4 - Water Quality and Use Support Ratings in the Roanoke River Basin

4.4.8 Subbasin 08 - Roanoke Rapids Lake and the Roanoké River
Description a

The upper areas of this subbasin are within the piedmont ecoregion, while the lower portions are
within the coastal plain. The main water bodies are Roanoke Rapids Lake and approximately 60
miles of the Roanoke River. With the exception of the Roanoke Rapids/Weldon urban area,
most of the land use in the subbasin is forest land or agriculture. Figure 4.18 shows the locations
of the sampling sites in this subbasin.

i I

The main stem Roanoke River has been assigned Good bioclassifications based on
macroinvertebrate data from two locations. These data are presented in Table 4.18. The Good
ratings indicate that although there are several large dischargers potentially impacting the river,
their effluents were not having much effect on the macroinvertebrate community in the Roanoke
River. Deep Creek, located in the piedmont portion of this subbasin, was assigned a Good-Fair
bioclassification. Another tributary to the Roanoke River, Quankey Creek, is located in the
transitional zone between the piedmont and coastal plain, and was rated with coastal plain
criteria. This stream had a Fair bioclassification. Sampling for macroinvertebrates and assigning
water quality ratings to many of the streams in the coastal plain section of this subbasin is
complicated by the swampy nature of these streams and the lack of flowing water in them during
the summer months. ‘

Table 4.18 Benthic Macroinvertebrate Data Collected from 1983 through 1994 in Subbasin 08

Site Old/New DWO # Index # Date  S/EPTS BI/BIEPT Bioclass
Deep Cr, US 158, Halifax -B-1 23-24-(1) 08/94 64/13 6.44/5.65 Good-Fair
Roanoke R, be US 158 be Weldon, Halifax  -/B-2 23-(26) 09/94 45/16 5.20/4.48 Good
Roanoke R, US 258, Scotland Neck, Halifax I/B-3 23-(26) 09/94 45/16 4.87/4.26 Good

07787 46/12 5.82/4.74 Good-Fair
07/85 49/16 5.91/4.81 Good

Quankey Cr, ab WWTP, Halifax -/B-4 23-30 12/92 s 6.39/5.69 Fair
Quankey Cr, be WWTP, Halifax -/B-5 23-30 12/92 579 6.28/5.28 Fair
Conoconnara Swp, NC 561, Halifax 1/B-6  23-33 07/84 3973 7.4716.26 NR

Fish community surveys (see Table 4.19) were also conducted on two of the tributary locations
from which macroinvertebrate data was collected, Deep Creek and Quankey Creek. The fish
data suggested a slightly higher (Good) ecological health rating for Deep Creek than did the
macroinvertebrate data (Good-Fair), but indicated the same Fair rating for Quankey Creek. Two

other tributaries receiving Fair ecological health ratings based on fish data included Conoconnara
Swamp and Kehukee Swamp.

Table 4.19 Basin Fish Community Assessment Sites in Roanoke Stbbasin 08, North Carolina
Index of Biotic Integrity (NCIBI) Scores and Ratings.

‘ Drainage NCIBI NCIBI
Site Stream - Location __Area(mi2) Date County Score  Rating Collector
F-1 Deep Cr US 158 24 940921  Halifax 50 Good - NCDWQ
F-2 Quankey Cr SR 1619 32 940921 Halifax 44 Fair NCDWQ
F-3 Conoconnara Cr NC 561 36 940921  Halifax 40 Fair NCDWQ
F-4 Keehuckee Cr SR 1804 19 941027 Halifax 46 Fair-Good NCDWQ

In July of 1995 there was a fish kill in the area of the Roanoke River just below Roanoke Rapids
dam known as the “Potholes™ area. This area was the original river channel before construction
of the dam, and it is flooded when the spillway gates at the dam are opened. When
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Chapter 4 - Water Quality and Use Support Ratings in the Roanoke River Basin

the spillway gates are closed, water levels in the potholes recede quickly and strand fish that
were attracted to the area during the high flows (Kornegay and Jones, 1995). This situation
occurred in the summer of 1995 as the result of large rainfall events. Fish stranded in the pools
below the dam were killed as temperatures increased to intolerable levels for the fish.
Approximately 2,250 of the fish killed during this event were striped bass. (Kornegay and Jones,
1995)

Fish tissue samples have been collected from four Roanoke River sites in this subbasin. Some of
the samples from two locations, near Weldon and Scotland Neck, had organic contaminants
above detection limits. Several from the Weldon location exceeded EPA screening values. Four
samples from the Roanoke River near Weldon also exceeded EPA and FDA criteria for mercury.

Three chemical/physical characterizations have been carried out on sections of the river in the
subbasin since 1983. These studies indicated no unusual water quality problems. Ambient
chemistry data from the Roanoke River at Roanoke Rapids, near Scotland Neck, and near
Lewiston, also have not suggested any significant water quality problems.

Roanoke Rapids Reservoir and White Millpond are the two lakes monitored in subbasin 08.
Roanoke Rapids Reservoir is partially supporting its designated use primarily due part to large
growths of aquatic plants. Samples collected since 1983 have shown low to moderate nutrient
levels in the reservoir. White Millpond has been sampled twice since 1988 and has and
continues to experience hypereutrophic conditions. The pond is considered as support threatened
due to elevated nutrients, algal blooms, and aquatic macrophyte (duckweed) growths.

Sediment Oxygen Demand (SOD)‘ studies were conducted at four locations in the Roanoke River
in 1993. The results of the studies indicated no demand for the site near Odom, but an oxygen
demand was indicated for the sites near Weldon, Scotland Neck, and Perdue.

4.4.9 Subbasin 09 - Lower Roanoke River’
Description

This subbasin is located in the coastal plain ecoregion of the state. The two largest towns in

subbasin 09 are Williamston and Plymouth. Primary land uses in the area are agriculture and -

forest. Figure 4.19 shows the locations of the sampling sites in this subbasin.

vervi f r li

Based on macroinvertebrate data (Table 4.20), the Roanoke River has been assigned Good
bioclassifications from the upper end of this subbasin to below Williamston. The lower section

] )
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Subbasin 09
Site Old/New DWO # Index # Date S/EPTS BI/BIEPT Bioclass
R&ano.ke R, nr NC 125/903, be Hamilton, -/B-1 23.(26) 09/94 51/19 5.20/4.37 Good
artin

Roanoke R, US 17 bel Williamston, Martin  -/B-2 23-(26) 09/94 53/17 5.70/4.79 Good

Conoho Cr, SR 1415, Martim -/B-3 23-49 08/94 23/0 7.34/- NR

Roanoke R, NC 45 nr Sans Souci, Bertie K/B-4  23-(53) 0994 529 7.56/6.29 Good-Fair
06/92 60/8 7.53/6.02 Good-Fair
0700  51/10 7.48/6.23 Good-Fair
07/88 6271 7.92/6.68 Good-Fair
07/86 50/8 7.68/6.77 Good-Fair
07/85 37/4 8.16/6.50 Fair-Poor
07/34 43/6 7.63/6.18 Fair-Poor

' 07/83 38/6 8.07/5.42 Fair-Poor
Conaby Cr, SR 1114, Washington -/B-5 23-56 04/94 68/5 7.03/5.89 NR
Conaby Cr, SR 1325, Washington -/B-6 23.56 04/94 41/0 7.69/- NR
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Chapter 4 - Water Quality and Use Support Ratings in the Roanoke River Basin

of the river near, the Plymouth and Sans Souci area, has experienced a mild temporary estuarine
influence in some years, but is still regarded as a lower coastal plain freshwater river.
Macroinvertebrate data from the Sans Souci area has produced a Good-Fair bioclassification in
this section of the Roanoke River. Tributaries to the Roanoke River in subbasin 09, such as
Conoho Creek and Conaby Creek are swampy and may experience periods of very little or no
flow. Therefore, they were not rated.

Fish tissue samples have been collected from six sites on the Roanoke River in this subbasin.

The Roanoke River from Williamston to the mouth remains under a fish consumption advisory .

due to dioxin contamination. Only one of the samples analyzed for organics from both Hamilton
and Jamesville was over the EPA screening values. One sample from the Jamesville location
also exceeded the EPA criteria for mercury. Sites near Sans Souci and the mouth of the river had
more samples with organics levels over the EPA screening values. The Roanoke River near
Williamston had the highest percentage of samples with elevatéd mercury values, with 29 out of
41 samples having mercury levels that exceeded both EPA and FDA criteria.

In late July and early August of 1995 a fish kill occurred in the Roanoke River between Norfleet
and Jamesville. Rapid reductions in flow from Roanoke Rapids Lake caused water levels
downstream to recede carrying anoxic water from adjacent wetlands into the the river channel
and decreasing levels of dissolved oxygen. Approximately 7,000 striped bass and 15,875 fish of
other species were killed during events of low dissolved oxygen. (Kornegay and Jones, 1995)

Ambient water chemistry has been collected from sites on the Roanoke River near Williamston,
Plymouth, and Sans Souci. Although the data have shown nolong term water chemistry
problems in these areas, other water quality indicators, such as fish kills and self-monitoring data
from Weyerhauser, provide evidence of problems with low dissolved oxygen levels.

Some areas in this lower basin, including Cohaby Creek, experiénced dense growth of

alligatorweed which can cause navigational problems and result in depressed oxygen levels
below the dense mats. The Division of Water Resources is working to treat these growths.

4.4.10 Subbasin 10 - The Cashie River and Tributaries

Description -
This subbasin is located entirely within the coastal plain and consists of the Cashie River and its

tributaries. Land use in the area is primarily forest and a mix of agricultural activities. Windsor
is the largest town in subbasin 10. Figure 4.20 shows the sampling sites in this subbasin.

Overview of Water Quality

. .
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difficult due to the swampy characteristics of the streams and stagnant water conditions common
in this area. The only stream sampled for macroinvertebrates in subbasin 10 was the Cashie
River at Sans Souci. These data are presented in Table 4.21. Old macroinvertebrate data from
the upper segments of the river have indicated low water quality, but recent studies of swamp
streams suggest that the old ratings assigned may be inaccurate. The current downstream site on
the Cashie River at Sans Souci was rated using draft coastal plain B criteria (criteria specific to

non-ﬂowing.coastal systems) and was assigned a Good-Fair rating. This rating suggests a
downstream improvement in water quality for the river.

cations-based-on-macroinvertebrate-data-to-streams-in-this-subbasin-is——
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Chapter 4 - Water Quality and Use Support Ratings in the Roanoke River Basin

Table 4.21 Benthic Macroinvertebrate Data Collected Collected from 1983 through 1994 in

Subbasin 10 ,
Site Old/New DWO # Index # ~Date . S/EPTS BI/BIEPT __ Bioclass
Cashie R ab WWTP, Bertie 2/B-1 . 242 06/84 37/0 8.61/- Poor
Cashie R be WWTP, Bertie 3/B-2 242 06/84 41/0 8.39/- Poor
Cashie R, SR 1219, nr Lewiston, Bertie J/B-3 24-2 06/84 4372 8.22/7.00 Poor
: 07/83 342 8.54/7.00 Poor
Cashie R, SR 1500 at San Souci, Bertie -/B-4 24-2-(9) 09/94 56/9 8.13/6.34 Good-Fair

A fish community analysis was conducted in 1994 at an upstream location on the Cashie River.
The site was assigned a Fair rating with extremely low dissolved oxygen levels and stagnant
water recorded at the time of sampling. The same conditions were noted in 1984 during a
chemical/physical characterization of the area. Current ambient chemistry data from the Cashie
River near Lewiston has continually noted low dissolved oxygen levels, with 63 percent of the
measurements taken between 1990 and 1994 being below the state criterion of 4.0.

Table 4.22 Basin Fish Community Assessment Sites in Roanoke Subbasin 10, North Carolina
Index of Biotic Integrity (NCIBI) Scores and Ratings.

_ Drainage NCIBI NCIBI
Site __ Stream Location _ Area(mi2) Date County Score __Rating Collector
F-1 Cashie R SR 1257 108 941026 Bertie 40 Fair NCDWQ

45  USE-SUPPORT: DEFINITIONS AND METHODOLOGY
4.5.1 Introduction to Use Support

Determining the use support status of a waterbody, (that is, how well a waterbody supports its
designated uses), is another important method of interpreting water quality data and assessing
water quality. Use support assessments are presented in this Section using figures, tables and
maps for freshwater streams, lakes and estuaries within the Roanoke River Basin.

Surface waters (streams, lakes or estuaries) are rated as either fully supporting (S), support-
threatened (ST), partially supporting (PS), or nonsupporting (NS). The terms refer to whether
the classified uses of the water (such as water supply, aquatic life protection and swimming) are
being fully supported, partially supported or are not supported. For instance, saltwaters classified
for commercial shellfish harvesting (SA) would be rated as fully supporting if bacterial levels in

the water were low enough to allow harvesting (<14 MPN). However, if fecal coliform hacteria

LW AR PR MAMLVRE N, S o e

levels were too high to allow shellfish to be harvested (>14 MPN), but not too high to prevent
swimming (<200 MPN), then the waters would be rated as partially supporting since they only
support the swimming. If the waters were impacted to the point that even swimming was
disallowed, the waters would be rated as nonsupporting. Streams rated as either partially
supporting or nonsupporting are considered impaired. The support-threatened category for
freshwater rivers and streams refers to those waters classified as good-fair based on water quality
data, in contrast to excellent or good which are considered fully supporting. An overall fully
supporting rating, however, does include both fully supporting and support-threatened waters.
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.
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Chapter 4 - Water Quality and Use Support Ratings in the Roanoke River Basin

This differs from the word impacted, which can refer to any noticeable or measurable change in
water quality, good or bad. '

4.5.2 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 waters that did not support their designated uses (i.e., those found to be
either partially or nonsupporting). These data consisted of biological and chemical ratings,

reports of citizen complaints, responses to mailings requesting water quality information, land-
use reviews of topographic maps, and best professional judgment (see Data Analysis
Methodology section for more details). By including best professional judgments (i.e., perceived
water quality problems) in deciding the overall water quality ratings and the potential sources of

pollution, a much broader, but less precise, picture of water quality conditions in the basin was
developed. :

Interpretation of these data compiled by DWQ should be done cautiously. The methodology
used to acquire the numbers must be understood, as should the purpose for which the numbers
were generated. The intent of this use-support assessment was to gain an overall picture of the
relative contribution made by different categories of pollution within the Cape Fear basin. In
order to comply with guidance received from EPA to identify likely sources of pollution for all
impaired stream mileage, DWQ 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 to not manipulate the data to support policy decisions beyond the accuracy of these
data. For example, according to this report, nonpoint source pollution is theught to be the most
widespread source of the impairment of water quality. However, this does not mean that there
should be no point source control measures. As discussed in previous sections of this chapter,
and in Chapter 6, many stream miles in the basin are impacted by point source dischargers, but
the degree of impact has not resulted in a partial or nonsupport rating. What is clear from the
plan is that 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.

This threat to water quality from all types of activities heightens the need for point and nonpoint
source pollution control. It is important to not neglect any source (or potential source) of
pollution in developing appropriate management and control strategies. Data exist which
document water quality problems from every major pollution category that has been considered
in this report. Certainly, 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.

4.5.3 Assessment Methodology - Freshwater Bodies

Many types of information were used to make use support assessments and to determine causes
and sources of use support impairment. Chemical, physical and biological data as well as
wastewater treatment plant self-monitoring data and toxicity data were the primary sources of

information used to make use support assessments. Information was also obtained from other
agencies, workshops, and pertinent reports.

The most recent water quality chemical data (January 1988 through August 1993) were

interpreted for use support utilizing the STAND(ards) program available through the STORET
system. The program determines water quality standard violations and computes percentages of
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the values in violation based on applicable North Carolina water quality standards. According to
EPA guidance, use support determinations based on chemical data are to be made as follows:

Fully Supporting - for any one pollutant, criteria exceeded in < 10% of the measurements,
Partially Supporting - for any one pollutant, criteria exceeded in 11- 25% of the
measurements, and '

Not Supporting - for any one pollutant, cﬁteria excéeded in > 25% of the measurements.

The foliowing parameters were evaluated in the STAND(ards) program: dissolved oxygen

(surface values), temperature, pH, turbidity, fecal coliform bacteria (exceedance of 200 MF/100
ml geometric mean), chlorophyll @, ammonia, arsenic, cadmium, chromium, copper, lead, nickel,
mercury, zinc, chloride, fluoride and selenium. -

Another valuable da’fa source used for the report was biological rankings from 1983 through
1994 as determined from benthic macroinvertebrate surveys discussed in section 4.2. The most
recent report on these surveys (NCDEHNR, DEM 199§) is available fyorq DWQ's Environmental

scale is based on taxa richness for the three pollution intolerant groups of macroinvertebrates:
Ephemeroptera, Plecoptera and Trichoptera (EPT).

Collected specimens are identified to the lowest possible taxonomic level. Total species (or taxa)
richness values for the EPT groups are calculated and biological classifications assigned to each
station (Excellent, Good, Good-Fair, Fair or Poor). Higher species richness values are associated
with better water quality. For ranking purposes, stations classified as "Poor" with regard to
biological data are rated not supporting (NS) and stations classified as "Fair" are rated partially
supporting (PS). Stations classified as "Good-Fair" are rated as support-threatened (ST) and

those(lslswing a Good to Excellent biological classification are rated as supporting their designated
uses (S). : : :

Other types of DWQ-collected data used to make use support assessments were toxicity data
related to discharging facilities, fish tissue and fish community structure data and phytoplankton
bloom information. In addition, fish consumption advisories and information from other
agencies, workshops held in 1987 and pertinent reports were utilized. In general

basis. A monitored basis represents data which are less than five years old. An evaluated basis
refers to the use of best professional judgment or data

n]ﬂpt,th').ﬂ_ Frvre ximamo PP, 5 v AU

deternvitied Tor stream segments as follows: )

L. Biological ratings generally were preferred over any other source of information since
they are a direct measurement of aquatic life support;

2. Chemical ratings (when biological ratings were unavailable) were preferred over
information from older reports or information from workshops.

3. Workshop "evaluations” or best professional judgments were preferred over information

4 from older reports.

Information from older Teports was used when no other information was available,

After overall ratings were assigned, probable sources of pollution (point or nonpoint) for partially
supporting and nonsupporting streams were sought. Information on point sources, such as permit
compliance records, was reviewed in order to identify major and minor dischargers potentially
affecting streams. The Aquatic Survey and Toxicology Unit was also consulted to identify
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Chapter 4 - Water Quality and Use Support Ratings in the Roanoke River Basin

facilities known to have toxic effects based on chronic and acute toxicity tests. Information
related to nonpoint source pollution (e.g., agricultural, urban and construction) was obtained
from other agencies (federal, state and local), citizens, land-use reviews and best professional
judgment,

Causes of use support impairment, 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 included )
as probable causes. For segments without ambient stations, information from reports, other
agencies and best professional judgment were used. In general, facility self-monitoring data and
facility aquatic toxicity data were not included in the cause or overall problem parameter column
since these data may not reflect instream conditions occurring during the reporting period
because they are based on 7Q10 conditions.

Once all monitored and evaluated information was located on water basin maps, remaining
“unassessed" streams and segments were evaluated to have the same use-support if they were a
direct or indirect tributary to monitored or evaluated segments rated supporting and support-
threatened. Partially and nonsupporting segments were not extended. US Geological Survey
(USGS) 7.5 minute topographic maps (1:24,000 scale) and orthophotoquads were used to
determine probable sources for all impaired streams when other sources, such as WWTP
compliance data, were insufficient.

4.6  USE SUPPORT RATINGS FOR THE ROANOKE RIVER BASIN

Use Support ratings for all monitored and evaluated surface waters in the basin are presented on
color-coded maps in Figure 4.21 (a, b and c - 3 pages). Use support ratings and background
information for all monitored stream segments are presented in Table 4.23 (2 pages).

4.6.1 Freshwater Streams and Rivers

Of the 2,390 miles of freshwater streams and rivers in the Roanoke basin, use support ratings
were determined for 92% or 2,206 miles with the following breakdown: 56% were rated fully
supporting, 27% support-threatened, 9% partially supporting, and 8% not evaluated. Table 4.24
and Figure 4.22 present the use support determinations by subbasin. The data used to assess the
Roanoke basin indicate that the majority of the waters are supporting their classified uses. These
data include bioclassifications for macrobenthic invertebrates (54 sites), and fish community
structure (26 sites), ambient data (21 sites), and compliance and toxicity data. Although the data
indicates that the majority of the waters are supporting their uses, there are still problems in the
basin that need to be addressed, particularly,erosion and sedimentation. A US Department of
Agriculture publication notes that over 21 tons/acre/year are eroding from cultivated cropland in
the Upper Dan River (US Dept. of Agriculture, Soil Conservation Service, 1992). Field teams

tﬁat sampled benthic macroinvertebrates and fish noted the effects of sedimentation at many of
the sites.

A decline in bioclassification was also noted at some of these sites. This decline suggests that if
the problem is not addressed in the near future, the waters will become unable to support their
uses and use support ratings will drop.

Probable causes and sources of impairment were determined for about 83% of the impaired
streams with the information summarized in Tables 4.25 and 4.26. When a stream segment had
more than one cause or source listed, the total stream segment information was added to each
cause or source. This means that the miles of stream impaired by the combination of all sources
or all causes may be more than the total miles of partially and not supporting streams presented
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in Table 4.24. As an example, if a 10-mile long stream segment was determined to be impaired
as a result of both point sources and urban development, then 10 miles would be entered under
both the urban column and point source column in Table 4.25. Where the sources of impairment
could not be identified, no mileage for that segment was entered into the table.

Table 4.25 lists all potential sources of pollution and the affected mileage. Information on
sources of impairment for stream miles rated partially supporting indicate that nonpoint sources
contributed to the impairment of 180 miles of streams (83% of total impaired stream miles) and
noncompliant point sources contributed to the impairment of 86 miles of streams (40% of total
stream miles.) Agriculture was the most widespread nonpoint source, followed by forestry and
in place contaminents (indicated as 'Other' in table 4.25.) o .

Table 4.26 lists all potential causes of use support impairmeént  and affected mileage. Fish
consumption advisories resulted in a partially supporting rating for 62 stream miles (29% of total
impaired stream miles.) In subbasin “01 the advisory is due to elevated levels of selenium in fish
tissue from the overflow of the ash basin at Duke Power Company. In subbasin 05, the advisory
is due to elevated levels of selenium in fish tissue from the Carolina Power and Light coal ash
settling basins located in the arms of Hyco Lake. In subbasin 10, the advisory is due to elevated
levels of dioxin in fish tissue. Sediment contributed to the impairment of 38 stream miles (18%
of total impaired streams.) '

4.6.2 Lakes

Twelve lakes in the Roanoke basin totaling 42,268 acres were monitored and assigned use
support ratings. Of these 12 lakes, five are fully supporting their uses, three are support
threatened and four are partially supporting their uses. Table 4.27 lists the lakes by subbasin,
describes their size, classification, trophic status and provides information on their use support
status. A brief discussion of lakes not fully supporting their uses is provided below.

Belews lake, classified WSIV B C and 4,030 acres in size is located in subbasin 01. Hyco lake,
classified B and 3,750 acres in size, is located in subbasin 05. Both lakes are currently rated
partially supporting due to fish consumption advisories. Runoff from coal ash ponds resulted in
elevated levels of selenium in fish tissue. Corrective measures to prevent further runoff have
been put into place, and the lakes continue to be monitored for selenium.

Roanoke Rapids Reservoir, classified WSIV&B CA and 4,893 acres in size, is located in
subbasin 08, immediately downstream from Lake Gaston. This reservoir is currently rated
partially supporting due to a severe problem with aquatic macrophyte infestation which has

impaired boat navigation on the lake. Lake Gaston, classified WS-IV, WS-IV CA, WS-V and B

4.3 Use Support Ratings for the Roanoke River in Virginiaﬂ i

Tables 4.28 and 4.29 provide general information on use support ratings for the Roanoke River
Basin in Virginia (Virginia Department of Environmental Quality, 1994). The majority of the
waters are considered fully supporting their uses, but over 40% of the waters were identified as
not assessed. In the State of Virginia overall, fecal coliform bacteria were the leading cause of
water quality impairment and the Roanoke River Basin is ranked as having the second highest
number of river miles showing problems from elevated concentrations of fecal coliform bacteria.
The second leading cause of water quality impairment in Virginia is habitat alteration, and,

again, the Roanoke' River Basin is among the top two river basins in that state showing
lmpairment as a result. ‘



»

(+0 ySnoxyp 1 surseqqng) uiseq oxyoueoy Jadd() oy jo dey woddng asn ez am31g

SITIK 07 3 S0
potsniesa 1om ———
Bujrioddng Ajjejyied |
peueleeiyl-jioddng O O O ¢ O O 0 B ﬁ
Bupioddng pRusEEEE
NISVYH HIAIH 3N0ONVOY
VNITOHVYD HLYON -
16-26-€0
#0-20-£0
&
3
Mv -
Ho o
) 33, £ ] Jot W
Bvu i .N.
4 X
) , o a\\ aa. \ .
- X od ¢
g = g,
HL..’ h .'.!. iwp 5 ?1:..3? -g'ﬂ!‘-a-m k!
VINIDUIA L
£0-20-€0 y
¥0-10 SNISVEENS j
NISVd H3AIH IXONVOHY : "
L#dVIN N

4-47




iy, s o o, . —— e —— ey RS PSR rmnm, PR, [P— [N, e PR e,




(L0 ySnoxy gQ surseqqng) wseq 9jour0y APPIA Sui Jo depy noddng .as() qIZH AmIL]

ai 1

: o SITIN 0 .
e C ——

Buizioddng Ayejied §
000 ‘0009 1

peuelseiyj-ijoddng

Buieddns R

NISVE HIAIH INONVOH
VNITOHVD HLHON

0JagXOoY

Zanqa{ppi

3
g
E]
5

L0-G0 SNISVEdNS | |
NISVE HIAIH IXO0ONVOH : -

C#AdVIN |

4-48




e I [ — pemmrrnirn, e pr— e s, e s g ————— pr——— P




~

; : (0T ySnomp g0 SwISEGQnS) WIsEg OoUTOY 1MOT atp Jo dejy Hoddng oS OTT'Y AL

SITIA 02 ol g
pelsn|eAz 108

= Suplioddng Ajsjiied
ﬁ m .H ds U m pauelseiy)-yioddng

Bujnioddng

NISVE HIAIH 3YONVOY
VNITOHVI HLUYON

OL-80 SNISVEENS
NISVE H3IAIH IJONVOH

E#dVIN

4-49




— et —— ———— it —— JS—— ——— P—— e, i PR PR, P P P
N P B . . R ; / T H b ! Y ; 3 3




dN S D T5 w92} €] o) YeJ1EH UOPIM 94 8ST S 2q J3ATY aoue0y
d'dN S 2] (oekd] s otz FICTAR o] LU/ET ‘sAmH "ST] WOSTEI[[IA 18 J9ATYy aYomeoy $5018020
d'dN S 5] oerd] s [esT q{oz)€] 0 85T “AMH DN 09N PUe[109 12 J3ATY 2xoteay 00018070
dN Sd L 8Ll €E-ET e} "6 XeJIEf] '19G ON 1& dUuremg eleuuoouo)
§0Z0¢ NISVEHNS]
dN 1S 4D L 9L [4 x4 e} TILEA, 'O0ET ¥S 3D punodxig
dN Sd pas D L (R3] SN 911 01-£¢ o] UalE A “Jeyosed Ju ‘) S o) Yruws L1L6L0T0
L070€ NISVEINS
1S D 40 T8 €7 ) a[liAvRID "CppT 4S 3D PuElst
[ 3] 581 [OX3%7 ) afjtau=ID ‘9EYT US 1B 3D AsseD
d'dN Sd 5] E] [(GALS IR I S (1ya-e? o) o)) 3 “G6E JN 18 UOSIIPUIH JEall J35D) YSrIGInN ¥9T6L070
N Sd 4 0’y (i¥os-ez] dRM-SM "07) 2dMEA “Gg-] 18 32210 UOSISPUY
9070€ NISVEHNS
dN'd Sd pasn) El E] €ndzemd| SN (LT 9-TI-8STT S) J[epsSpoo Jeatl "TTe] US 2D Mo 8YELLOTO
dN B s |LsI S1-85-2T ) TiH 19Wed 3 1051 US 18 3931) okely 0L9LL0T0
dN S Gerd(tomd] s (82T (5°6)-85-12 o) Tiieq Aeg Ao[eq ‘[[TA SOOI Jeatl J9ADY 034K €0ELLOTO
dN IS A« 407 (9Ra'(Lnd| S |58 1-85°77) ) Tie/mse) 851 AMH 'S 23nqsaa] Jeau qaa1) 0oAH 00ZLL070
$0Z0€ NISVELNS|
S D Lo ¥S-Te o) LTGT US 18 1) 3D
(05)2:4 (9E)nD)|
S oamy| sd  [TIE a(6€)-2T o) 2ur] 2BlS VA-DN 'TOIIA 18 J9ATY te( 86152070
ovRd (18D
1S E] (o)L Tead] sd JTU (6£)-27] o] ureyFupiooy ‘plenAely 30 [9L1 US e 9AR wE( 81TVL0L0]
d'dN S D 4D [3) TSt (9)-95-2Z] o) Temse) L DN 3D 2ur] AnunoD)
dN S D 061 15-22) ] Tlemase] ‘1161 YS 183D WOl
: +0Z0€ NISVHENS
S XH-D 6T 8-27 fé) DN “wrel[iad ¥ 00L DN X791D PUeis] oM
1S £ 40 s s (8 Moree AFSAM uapg 18 p1 Amf{ DN 18 J2ALY IS 000VL0Z0
(€m0 ‘(19)°d
1S (e1mLeoad| SN {991 (cie)rze AI'SM weyduriooy YUomIIs M JU OSIT S 1B 32Aly T 00012020
d S b] [§%4 [(X3Vx7 AI'SA\ sa%015 'S691 US AR ted
d S €626 D T'El {8yt ASM 533018 ‘2691 ‘8991 '98¥T US '68 ON I8 Joany teq
dN [ £6-D 600 Le2T AI'SA "0 UrRYSWHI0Y ‘SIST US 1D ofelyng
£070€ NISVEENS
1S 171 a(10eTT AIFSM "6D weyguIooy ‘snd 07z PUE 0LL ON 18 J9ATy ke
S (eed] sd |80 ®(1-0£-22 AI'SM BSET-US 201 Jeall J2ARy OKepy 00502070
dN S D v'T (o1r0ezz o) weqIuroy ‘LL1T S Se1 ON o 0Ke
dN S 53 90£-TT AI'SM ureyduiyooy Q9T YS 18 3D Aed med
7070€ NISVEEQS|
S q ERIE e €12 TI-Sam| ©D59301S Z8v1 US ‘1001 US % 1ien Uiy 3q 3 qe "3 uwipy}
S PRIE] Le ErAg 4 q *00) $9%0IS ‘1001 ¥S ¥ T10Z YS 18 3) 9pease)
S E] LPRIE 60 z1-27) [ 533015 ‘3%E] SUIIIAS g8 '3) 9p8IsL)
d'dN 1S 10 8y (sen-szze AI'SA L161 US P T1E S 3D Hod uwnoy,
dN S 9 59 Gsrozze AI'SA 520§ '€£91 US 1D MoUS
dN 1S 4D 61 or-ee 0 sa01S ‘FOS T US 0 21qnoQ YBoN
dN S €6 ¥d-D 60 (42 LD 59015 ‘TLPT US JJ0 ¥ weq PNl
dN S ] D E] (exml] SN L6l (X ILD *00) Sa%0I§ "00siatel] Jeall YL DN 3oy e 00589020,
T0ZoE NISVEENS|
833In0S Hoddng weled wwe) | 6 [ £6 [ 26 | 16 | 06 +6-06] 16706 EEITI J3quinN uofjed 10§)j8307] JaquinN
snu3jed asn *qo1d [EE] wesed| Jugey xapul|  -HisseD ER wopEls)
ONLLVY TIVHIAO < dupey jedrdolely *qold| uny)

(T 30 1 199YS) swaw3ag Wean§ paIoIUOA 10J sSuney 1oddng as() pue AnenQ 199eM €71 SIGEL

4-50



1S 4-D €7 (6)-z-vT As g S13g 0OS T WS 28 Ayse)
dN Sd od E] (€601 €9)0a| SN [e¥T 2(1}7-vT X3 61 C1 YS 12 10alqum “(isL) o *[CTT YS 18 Y Sipse) 10118070
01Z0€ NISVEANS|
S OeRd] S |¢v€ [ MS g ‘inujep Xoe1g Ju (Aeg Josysleg) punog spBWAqIY|  OEer1180C0
d'dN [ *SH0D) YSLy 4D 4D 4D (oeld] s |v8 qlesreT %S D 1900 SUES Jealt y DN I8 JoAly ajolreoy 118020
d'dN Sd "SU0D) Uski @eRL D] s |66 ®{ESHET 88D iffmnowd|d 1133 yoppy ureansdn yul ¢ -y 9xoieoy SETIR0Z0)
d'dN Sd 'Su0D) sty 91 SS-ET MSD ! A0STApE sty 39210 PP M
60Z0€ NISVHENS
S D 4D fA A [OXT2%7 Al'SA xejlieH ‘gs1 sn 3D deag
S b OvpdDn| s Y6 s{sz)€T o) Hoytmel] 59 £06/SZ1 DN ¥ "[{ON HOISIsa] Ju -y axoueoy 72018070
S s 190 (S's2rE2) VO AI'SM 8t "AmH DN “spidey aXoueoy 1e J9ATY s3ouEoy 00508020,
d IS EE) 0v1 TrET o) XejlieH 'PO81 YS 18 3D 3axnipay
d'dN sd E] E] [ 0€-€7) ) 6101 ¥S 18 pue ‘xejiieH 1M M 2q % qe 1) Loxend
d'dN Sd 'SU0) Sty ’ €Ll (9Z)£7] o) ! KIoS1ApE UsT) JoATY sxoucoy
3308 tcmnzm wweled Loy $6 £€6 6 16 06 606! ¥+6-06 S JdaquinN aojBy. uopjedoy huaﬁusz
Iepusjoq s qoay qsid ueieg| Aupey xapul]  -yissED uojjels ao)je;s]
ONLLVY 'TIVHHAC < Jujjey jeardojolg "qoad| way)

(T 30 T 199yS) suowSog weans paioliuoly 10y ssuney wodd

ng as) pue AN[ENd) 19l €7 SIqELL

4-51



Table 4.24 Use Support Status for Freshwater Streams in the Roanoke Basin

USE SUPPORT STATUS FOR FRESHWATER STREAMS (MILES) (1990-1994]

Subbasin S ‘ ST PS NS NE|Total Miles
30201 170.7 162 37.7 0 51.7 422.1
30202 88.7 38.9 0 0 0 127.6
30203 180.9 127.2 0 0 .0 308.1
30204 190.3 12.2 0 0 3.9 206.4
30205 168.7 46.4 15.9 0 8.5 239.5
30206 92.5 55.1 . 31.6 0 37 216.2
30207 33.1 40 20.4 0 37.3 130.8
30208 229.4 26.5 54.5 0 20.5 330.9
30209 191.9 40.9 31.9 0 0 264.7
30210 0 93.9 24.3 0 25.4 143.6

TOTAL 1346.2 643.1 216.3 0 184.3 2389.9

PERCENTAGE 56 27 9 0 8
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Figure 4.22 Bar Chart Showing Use Support Ratings by Subbasin




Table 4.25 Probable Sources of Use Support Impairment (Miles) .

Unknown

Subbasin|Nonpoint [Point JAgriculture{Forestry {Construction|Urban [Mining |Land Hydromod Otber

‘| Source }Source§ * Runoff Dispog_al
30201 279 0f - 35.7 20.1 0 o 0O 7.8] . 0 0] 9.8
30202 0 0 0 0 0 0 0 Ol OI 0 0
30203 0 o} 0 0 0 0 0} 0 0 0 0
30204 0 0 0 0 0} 0 0 0 0 0 0
30205 2.7 2.7 0 0 0 0 0 0 0 0] 33
30206 31.6 2 20.3 0 0 2 4 4 OI 53 0
30207 11.6 0} 11.6 0 OI 0 0 0 0 0 0
30208]. 5451 194 17.3 194 0 0 0 0 194 0] 194
30209 13.6] 49.2 0 0 0] 13.6 0} 13.6 0] 0 0
30210 24.3 0] 0 0 0 0 0 0 0 0 0
Total Miles 166.2| 733 84.9 39.5 0] 15.6 4 254 194 53] 32.5
% of PS &\ NS 77 34 39 18 0 7 2 12 9 2] 15

‘Note: PS (Partially Supporting) & NS (Nonsupporting) = 216.3 miles

Table 4.26 Probable Causes of Use Support Impairment (Miles)

Subbasin Fish Adv.|Sediment{DO

30201 0 20.1

30202 0 0} 0

30203 0 0] 0

30204 0 0] 0

30205 0 6.2 0

30206 0 o O

30207 0 11.6 0

30208 0 o O

30200 49.2 0| 0

L 30210 0 _QI 24.3

% of PS & NS 23 18 11
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Chapter 4 - Water Quality and Use Support Ratings in the Roanoke River Basin

Table 4.28  Percent of Rivers in the Roanoke River Basin in Virginia - Use Support
Categories (may not total 100% due to rounding).

Use Percent Support

FS ST PS NS NA .
Aquatic Life 52% 0% 4% <1% . 42%
Fish Cons . 53% 0% 1% <1% ~ 44%
Swimming 54% - 0% <1% <1% 44%
Drink. Water 54% 0% <1% <1% 44%
FS = Fully' Supporting P§ = Partially Supporting ~ NA = Not Assessed
ST = Support Threatened - NS =Not Supporting ,

Table 4.29  Sources of Pollutant Impact in the Roanoke River Basin in Virginia.
(Expressed as number of river miles impacted)..

Pollutant Major Impact Moderate - Minor Impact
Municipal Point Sources 36 0
Agriculture 120 10

Urban Runoff/Storm Sewers ' 40 0
Hydromodification , 6 0

Other 15 0

Unknown Source o 20 0
REFERENCES - CHAPTER 4

Barker, R. G., B.C. Ragland, J. F. Rinehardt, and W.H. Eddins, 1991, Water Resources Data,
North Carolina, Water Year 1991, U.S. Geological Survey Wateerata Report NC-91-1.

Demont, David, January 23, 1995, NC Division of Water Resources, Personal Communication.
Karr, J.R. 1981. Assessment of biotic integrity using fish communities. Fisheries 6 (6):21-27.

Kornegay, James W. and T. Wayne Jones, 1995, Draft Report on the Roanoke River Fish Kills,
25 Jul.y - 2 August 1995, North Carolina Wildlife Resourq‘_ewswCommi’sgiQn, Ralgigh, North

North Carolina Department of Environment, Health and Natural Resources, Basinwide
Assessment Report Document, 1995, NC Division of Environmental Management, Water
Quality Section, Environmental Sciences Branch, Raleigh.

United States Department of Agriculture, Natural Resources Conservation Service, National
Resources Inventory, 1992, Raleigh Field Office.

Virginia Department of Environmental Quality, 1994, Virginia Water Quality Assessment for
. 1994: 305(b) Report to EPA and Congress.:



CHAPTER 35

- EXISTING POINT AND NONPOINT SOURCE
POLLUTION CONTROL PROGRAMS

5.1 INTRODUCTION

This chapter summarizes the point and nonpoint source control programs available for addressing
water quality problems in the Roanoke River basin. Sections 5.2 and 5.3, respectively,
describe existing point and nonpoint source pollution control programs. Application of these
programs to specific water quality problems and water bodies is presented in Chapter 6. Section
5.4 discusses integration of point and nonpoint source control management strategies and
introduces the concept of total maximum daily loads (TMDLs).

5.2 NORTH CAROLINA'S POINT SOURCE CONTROL PROGRAM
5.2.1 Introduction

Point source discharges, which are also described in Section 3.3 in Chapter 3, are not allowed in
North Carolina without a permit from the state. 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 which was delegated to North Carolina from the US
Environmental Protection Agency (EPA). These permits serve as both state and federal permits.
NPDES permits contain effluent limitations which establish the maximum level of various wastes,
or pollutants, that may be discharged into surface waters. North Carolina has a very
comprehensive NPDES program which includes the following major components:

NPDES Permit Review and Processing (Section 5.2.2),

Wasteload Allocation Modeling (Section 5.2.3),

Compliance Monitoring and Enforcement (Section 5.2.4),

Aquatic Toxicity Testing (Section 5.2.5),

Pretreatment (Section 5.2.6),

Operator Certification and Training (Section 5.2.7) and

Nondischarge and Regional Wastewater Treatment Alternatives (Section 5.2.8).

SN W

Below is a brief summary of key components of North Carolina's NPDES program
5.2.2 NPDES Permit Review and Processing

Under the basinwide approach, all discharge permits within a given basin are set to expire and be
renqwed at about the same time. In the Roanoke basin, for example, all of the existing permits will
expire and be renewed between January 1997 and May 1997. The permitting schedule for the
Roanoke Basin is presented in Chapter 1 for each subbasin. Permits are issued with an effective
life of not more than five years, thus basin plans are renewed at five-year intervals. New discharge
permits issued during an interim period between cycles will be given a shorter expiration period in
order to coincide with the next basin permitting cycle. :

DWQ will not process a permit application until the application is complete. Rules outlining the
discharge permit application and processing requirements are contained in Administrative Code
Section: 15A NCAC 2H .0100 - Wastewater Discharges to Surface Waters. Under this rule, all
applications must include a summary of waste treatment and disposal options that were considered,
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Chapter 5 - Existing Point and Nonpoint Source Pollution Control Programs

and why the proposed system and point of discharge were selected. The summary should have
sufficient detail to assure that the most environmentally sound alternative was selected from the
reasonably cost effective options.

Also, applications for new discharges which propose to discharge wastewater in excess of
500,000 gallons per day or 10 million gallons per day (MGD) of cooling water or any other
proposed discharge of 1 MGD or greater to surface waters must include an assessment report in
addition to the normal permit application. The assessment is to provide sufficient information to
describe the impact of the proposed action on the waters in the area. An Environmental Impact
Statement or Environmental Assessment, under the NC Environmental Policy Act may also be
required for certain publicly funded projects.

Once an application is considered complete, a staff review is initiated and a wasteload allocation is
performed in order to establish permitted waste limits (described in the following section). The
staff review includes a site inspection (which may actually be conducted prior to submittal of a
complete application for existing facilities that are up for renewal). If the Division finds the
application acceptable, then a public notice, called a Notice of Intent to Issue, is published in
newspapers having wide circulation in the local area. The public is given a 30-day period in which
to comment, and a public hearing may be held if there is sufficient interest. Under Basinwide
Management, the Notice of Intent will include all of the permit applications for a particular
subbasin (or subbasins) that will be issued within a given month. A public hearing would be
scheduled for just those applications where sufficient interest is indicated. Copies of the Notice of
Intent are also sent to a number of state and federal agencies for comment. For example, the
Division of Environmental Health reviews the applications for their potential impact on surface
water sources of drinking water. Once all comments are received and evaluated, a decision is made
by the Director of DWQ on whether to issue the permit. The final permit will include
recommended waste limits and other special conditions which may be necessary to ensure
protection of water quality standards. .

5.2.3 Establishing Discharge Permit Effluent. Limitations/Wasteload Allocations

As noted above, effluent limitations, or waste limits as they are sometimes called, dictate the
amounts of wastes (pollutants), that are allowed to be discharged into surface waters under an
NPDES permit. Where a discharge permit is required, an evaluation is conducted to determine the
projected impact of the discharge on the receiving waters. This determination, called a wasteload
allocation (WLA), is often based on computer modeling which considers such factors as the rate of
waste flow, the type of waste to be discharged, and characteristics of the receiving waters (e.g. rate
and quantity of flow, waste assimilative capacity, channel configuration, rate of reaeration, water
quality classification, etc.). Permit limits that are determined by models are called water quality-

hoamA 1n fan

Wasteload allocations are performed by DWQ using models of varying scope and complexity,
depending on the parameter (type of waste) of interest and the characteristics of the receiving
waters. Model frameworks, which are discussed in more detail in Appendix IV, can range from
simple mass balance analyses to 3-dimensional dynamic water quality models. Modeling fits into
the basin plan by drawing on the current conditions within the basin and evaluating the effects of
various management strategies. In general terms, modeling can be used to determine the fate and
transport of pollutants, reduction goals for point and nonpoint sources of environmental
contaminants, and to derive effluent limits for NPDES permits. More specifically, models can be
used to predict concentrations of a parameter at a given site, such as instream DO or chlorophyll a
in a lake, and can be used as a tool to determine what is needed to protect instream standards.
Uncertainty analysis of water quality models expand the predictive capabilities and the confidence
in results, and can produce probabilities that an event would occur under a certain set of
circumstances. Waste limits may vary from summer to winter for some parameters, such as

5-2
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Chapter 5 - Existing Point and Nonpoint Source Pollution Control Programs

nutrients and ammonia, with winter limits being somewhat less stringent than summer limits due to
higher instream flows during the winter months.

It should be noted that where point sources are responsible for water quality problems, WLAs
offer a solution by yielding appropriate permit limits that offer adequate water quality protection.
Where a sole discharge is responsible for the water quality impacts, a simple WLA can be
performed and no other discharges need be affected. If the issues are not complex, and a standard
WLA analysis was performed, the management practice is to establish limits in accordance with
DWQ's Standard Operating Procedures (SOP) for Wasteload Allocations manual. The SOP
manual has been developed to support State and Federal regulations and guidelines and has been
approved by the EPA.

In ‘considering a wasteload for an individual discharge facility, a critical factor is whether the
receiving waters have a flow during 7Q10 or 30Q2 conditions. It is DWQ's policy not to allow
new or expanded discharges into "no flow" streams having a 7Q10 and 30Q2 equal to zero. In
addition, existing facilities on such streams will be targeted for removal unless it is determined that
there are no reasonable alternatives. If that is the case, then the facility will be required to meet
limits of 5 mg/l BOD5 and 2 mg/l NH3N in summer (and 10 mg/l BOD5 and 4 mg/l NH3N in
winter).

If the water quality issues involve numerous discharges, the Environmental Management
Commission, pursuant to NCGS 143-215.1(b)(2), is required to consider the cumulative impacts
of all permits in order to prevent violations of water quality standards. Such areas are identified
and discussed in Chapter 6. Generally, these are areas where the SOP alone does not provide
adequate guidance. Since the SOP addresses mostly single discharge or relatively simple
interaction of multiple discharges, WLA procedures outside the realm of the SOP represent the
larger, basinwide strategy that DWQ is implementing.

5.2.4 Compliance Monitoring and Enforcement

Most dischargers are required to periodically sample the treated effluent from their discharge pipes.
Also, many larger and more complex dischargers are required to sample points in the receiving -
waters both up and downstream from the discharge point. This process is called self-monitoring
and it is typically required five days a week for some parameters (Monday through Friday) for
major facilities. The sampling results (contained in a daily monitoring report or DMR) are then
submitted each month to DWQ for compliance evaluations. If the limits are not being met, the state
may issue a notice of violation, initiate enforcement action, place the facility on moratorium, and/or
enter into a Special Order by Consent (SOC) to ensure compliance. An SOC is a legal
commitment entered into by the state and the discharger that establishes a time schedule for
bringing the wastewater treatment plant back into compliance. During this time period, interim
waste limits may be assigned to the facility until the improvements can be made. These interim

limits may be less stringent than those in the permit although they are still required to protect water
quality in the receiving waters.

In addition to the DMR data, illegal or improperly treated discharges may be identified in other
ways including through third party reports, routine DWQ site inspections, and water quality
monitoring conducted by DWQ staff.
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5.2.5 Aquatic Toxicity Testing

There are thousands of chemicals or compounds which may enter wastewater systems and be
discharged to surface waters. Monitoring the concentration of these chemicals individually would
be impossible due both to cost/time considerations as well as the inability of current analytical
techniques to detect many of them. Even if the existence and potential effects of every constituent
of a wastewater were known, the combined effects of these constituents could not be predicted.

North Carolina utilizes an integrated approach to address this problem which relies on ¢hemical
specific monitoring, assessment of resident aquatic populations, and analysis of whole effluent
toxicity (WET) to control the potential effects of these chemicals and their interactions. Whole
effluent toxicity limits allow protection against predicted impacts of toxicants through measurement
of those impacts in the laboratory. It is from this same foundation of aquatic toxicity laboratory
tests that chemical specific limits and criteria are derived for the majority of chemical toxicants.

Whole effluent toxicity limitations were implemented by North Carolina in February, 1987 through
a policy to.incorporate these limits in all major and complex minor permits. As of May of 1996,
there were 566 permitted NPDES discharges in North Carolina required to perform whole effluent
toxicity monitoring, and over 18,000 individual toxicity analyses had been performed across the
state. These limitations are developed to protect aquatic life from the discharge of toxic substances
in toxic amounts as prescribed by 15 NCAC 2B. 0208 (i.e. so as not to result in chronic toxicity at
permitted discharge flow and 7Q10 receiving flow volumes). Since the inception of the aquatic
toxicity program a shift in.observed WET has been seen from a time when approximately 25% of
the facilities tested would be predicted to have been acutely toxic instream to a point now where
less than 10% would be considered chronically toxic.

Aquatic toxicity testing, no less than any other complex analytical technique, requires a great deal
of quality assurance and control to achieve reliable results. In 1988, North Carolina adopted
regulations that initiated a program which required all laboratories performing NPDES analyses in
North Carolina to be certified by the state as a biological laboratory. As of May 1996, 23
commercial, municipal, and industrial laboratories had achieved this certification in either aquatic
toxicity analyses and/or aquatic population survey. The NC Biological Laboratory Certification
Program, much like WET permitting in North Carolina, is looked at as a national leader in its field.

5.2.6 Pretreatment Program

The goal of the pretreatment program is to protect municipal wastewater treatment plants, or
publicly-owned treatment works (POTWs), and the environment from the adverse impacts that
may occur when hazardous or toxic wastes are discharged into a public sewage system. The

et e r ey Ty ———

(e.g. industrial) users of POTWs that discharge toxic wastes under the Domestic Sewage
Exclusion of the Resource Conservation and Recovery Act (RCRA). In essence, the program
requires that businesses and other entities that use or produce toxic wastes pretreat their wastes
prior to discharging their wastewater into the sewage collection system of POTW. State-approved
pretreatment programs are typically administered by local governments that operate POTWs.

There are four major areas of concern addressed through implementation of a local pretreatment
program: 1) interference with POTW operations, 2) pass-through of pollutants to a receiving
stream, 3) municipal sludge contamination, and 4) exposure of workers to chemical hazards.
Interference may involve any aspect of plant operation from physical obstruction to inhibition of
biological activity. The process for developing technically based local pretreatment limits involves
determining the maximum amount of each pollutant that can be accepted at the influent, or

headworks, of the POTW and still protect the receiving water, the POTW itself, and the POTW's
sludge disposal options.
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Chapter 5 - Existing Point and Nonpoint Source Pollution Control Programs

5.2.7 Operator Certification and Training Program

Water pollution control systems must be operated by state-certified operators. These systems
include: wastewater treatment plants, wastewater collection systems and "non-discharge" ground
absorption systems, such as alternative on-site disposal technologies and spray irrigation facilities.
- Systems are classified based on system type and complexity and are required to have an
appropriately trained and certified operator. The Certification Commission currently certifies
operators in four grades of wastewater treatment, four grades of collection system operation, one
grade of subsurface operation, and a variety of specialized conditional exams for other
technologies. Training and certification programs are also being developed for land application of
residuals and groundwater remediation.

Training is accomplished in cooperation with the state university and community college system as
well as through the professional associations for operators and pollution control professionals.
Specialty courses and seminars for operators are also offered by operators' associations and the
NC Water Pollution Control Association/American Water Works Association (WPCA/AWWA).

Training and certification of operators is essential to the proper operation and maintenance of
pollution control systems. Without proper operation and maintenance, even the most highly
designed treatment system will not function efficiently. It is the goal of the Training and
Certification Program to provide competent and conscientious professionals that will provide the
best wastewater treatment and protect the environment and the public health.

5.2.8 Nondischarge and Regional Wastewater Treatment Alternatives

As discussed in section 5.2.2, discharge permit applicants are required to consider other forms or
alternatives of wastewater treatment other than discharging into a stream. For some, there may be
no other economically feasible alternatives. However, for others, particularly smaller dischargers,
there are a number of potentially cost-effective and environmentally sound alternatives. There are
several types of non-discharging wastewater treatment systems including spray irrigation, rapid
infiltration, trickling systems and underground injection. Artificial wetlands wastewater systems
are also being evaluated in this state. Permit requirements for nondischarging systems are

%{resented in Administrative Code Section 15 NCAC 2H .0200 - Waste Not Discharged to Surface
aters.

Another alternative to a surface water discharge is to tie into an existing wastewater treatment
system. Where possible, DWQ is encouraging smaller dischargers to connect to large established
municipal systems. Regionalization, as this is called, has several advantages. First, large
municipal facilities, unlike smaller package type plants, are manned most of the time thereby
reducing the potential for plant malfunctions, and where malfunctions do occur, they can be caught
and remedied more quickly. Second, these larger facilities can provide a higher level of treatment
more economically and more consistently than can smaller plants. Third, the larger plants are
monitored daily. And fourth, centralizing the discharges reduces the number of streams receiving
effluent. In evaluating future permit expansion requests by regional facilities, DWQ will take into
consideration the amount of flow accepted by them from the smaller discharges.

In addition to the nondischarging wastewater treatment systems mentioned above, nondischarge

permits are also issued for the land application of residual solids (sludge) from wastewater
treatment processes.
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5.3 NONPOINT SOURCE CONTROL PROGRAMS

Land use control and technology-based best management practices (BMPs) are the two most
widely used tools for controlling nonpoint source pollution and protecting designated uses of
waterbodies. In developing areas, land use control through low density development has often
been selected by municipalities as the preferred method of treatment for urban stormwater because
it avoids potential problems with long-term BMP maintenance requirements. In situations where
low density development is not feasible or where higher densities are preferred, stormwater control
devices (BMPs) are available. These include, but are not limited to stormwater retention and wet
detention ponds, vegetated buffer strips along streams, and designated infiltration areas.

Nonpoint source strategies for other categories of pollution (e.g., agriculture, construction, or
mining) depend more on the installation of BMPs and waste reduction/management systems. The
installation of these BMPs and management systems may be voluntary or required by a set of
regulations, depending on the designated management agency. Examples of nonpoint source
management approaches that combine land use controls and BMPs include the coastal stormwater
regulations and the Water Supply Watershed Protection Program rules.

Once a management strategy is developed for each category of nonpoint source pollution, a
schedule can be developed for implementing these strategies for specific geographic areas and
waterbodies. It is important to emphasize that management strategies are developed for both highly
valued resource waters where a potential for degradation exists and for areas already impacted by
nonpoint source pollution.

Regulations or programs are in place which address most categories of nonpoint source pollution
(Table 5.1). For example, discharges are not allowed into state waters without a discharge permit
from DWQ. This includes discharges from septic systems and animal operations. In addition,
water quality standards apply to all categories of land-use activities. In the case of the turbidity
standard, it is assumed that the standard will be met if proper BMPs are in place, as determined by
the appropriate lead nonpoint source agency.

After acceptable BMPs are established and geographic areas or waterbodies are targeted for
implementation, steps must then be taken to assure that the chosen management strategies and
BMPs are protecting water quality. DWQ utilizes both chemical and biological sampling
procedures to test the effectiveness of BMPs. '

In general, the goals of the nonpoint source management program include the following:

1) Continue to build and improve existing programs,

2 Developnew-programs it CoMTol TONpOIT SOUrces of pollution fot addressed by

existing programs,

3) Continue to target geographic areas and waterbodies for protection, _

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

5) Monitor the effectiveness of BMPs and management strategies, both for surface and
groundwater quality.

North Carolina has a variety of statewide programs which are used in the Roanoke River Basin and
statewide to address nonpoint source pollution. Table 5.1 lists these programs by categories based
on the type of activity. Below is a brief overview of existing nonpoint source control efforts for
various categories of land use activities.
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Table 5.1 Examples of Nonpoint Source Programs

MANAGEMENT AGENCIES
PROGRAM LOCAL STATE FEDERAL
AGRICULTURE
Agriculture Cost Share Program SWCD SWCC, DSW
N.C. Pesticide Law of 1971 NCDA
Pesticide Disposal Program NCDA
Animal Waste Management _ SWCD gE‘gQ' DSW, NRCS
Laboratory Testing Services NCDA
Watershed Protection (PL-566) NRCS
1985 and 1990 Farm Bills USDA
- Conservation Reserve Program
- Conservation Compliance
- Sodbuster
- Swampbuster
- Conservation Easement
- Wetland Reserve
- Water Quality Incentive Program
URBAN
Water Supply Watershed Protection Program city, county DWQ
Coastal Stormwater Program ‘ ' DWQ
ORW, HQW, NSW Management Strategies . DWQ
Stormwater Control Program ) city, county DWQ - EPA
CONSTRUCTION
Sedimentation and Erosion Control ordinance DLR, DOT
Coastal Area Management Act ordinance =~ DCM
Coastal Stormwater Program DWQ
ON-SITE WASTEWATER DISPOSAL Sanitary Sewage Systems Program county DEH
SOLID WASTE DISPOSAL
Resource Conservation and Recovery Act EPA
Solid Waste Management Act of 1989 ‘ city, county DSWM
FORESTRY
Forest Practice Guidelines DFR
National Forest Management Act NFS
Forest Stewardship Program DFR
MINING Mining Act of 1971 DIR
HYDROLOGIC MODIFICATION
Clean Water Act (Section 404) DCM, DWQ COE
Rivers and Harbors Act of 1899 COE
Dam Safety Permit DILR
WETLANDS .
Clean Water Act (Sections 401 and 404) DWQ COE
Wetland Reserve Program USDA

(ABBREVIATIONS: COE, US Amy Corps of Engineers; DCM, Div. of Coastal Mgmt.; DWQ, Div. of Water Quality;
DLR, Div. of Land Resources; DFR, Div. of Forest Resources; DOT, Dept. of Transportation; DSW, Division of Soil and
Water; DSWM, Div. of Solid Waste Mgmt.; NCDA, NC Dept. of Agric.; NRCS, Natural Resources Conservation Service;
SWCC, Soil and Water Conservation Commission; SWCD, Soil and Water Conserv. District; USDA, US Dept. of Agric.)
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5.3.1 Agricultural Nonpoint Source (NPS) Control Programs

Agricultural BMPs have been developed largely to control the five major agriculturally-related
causes of pollution: nutrients, sediment, pesticides, oxygen-demanding substances and bacteria.
BMPs vary from site to site and are dependent upon a particular pollutant but include practices such
as grassed waterways and vegetated buffers, nondischarging animal waste lagoons, integrated crop
and pest management and soil testing. BMPs may be administered through one or more of the
agricultural programs described below. Common agricultural BMPs are listed in Appendix VI.

North Carolina Agriculture Cost Share Program ,
In 1984, the North Carolina General Assembly budgeted approximately $2 million to assist
landowners in 16 counties within the "Nutrient Sensitive Water" (NSW) watersheds
including the Upper Neuse River (Falls Lake) to implement BMPs for agricultural and
silvicultural activities. These funds were increased in May 1987 to include 17 additional
coastal counties by the passage of a General Statute formally creating the Agriculture Cost
Share Program for Nonpoint Source Pollution Control (NCACSP). In 1989 the NCACSP
became a statewide program. The NCACSP will pay a farmer 75 percent of the average
cost of implementing approved BMPs and offer technical assistance to the landowners or
users which would provide the greatest benefit for water quality protection, The primary
purpose of this voluntary program is water quality protection.

The local Soil and Water Conservation District Boards under the administration of the
North Carolina Soil and Water Conservation Commission (SWCC) are responsible for
identifying treatment areas, allocating resources, signing contractual agreements with
landowners, providing technical assistance for the planning and implementation of BMPs
and generally encouraging the use of appropriate BMPs to protect water quality. The
criteria for allocating funds to the District is "based on the identified level of agricultural
related nonpoint source pollution problems and the respective District's BMP installation
goals and available technical services as demonstrated in the Districts annual strategy plan”
(NC Administrative Code, Title 15, Chapter 6, Section 6E). This local participation is
crucial to the success of the program.

The DEHNR-Division of Soil and Water Conservation (DSWC) provides staff,
administrative and technical support to the SWCC. The DSWC also coordinates the efforts
of various associated Program committees and acts as the clearinghouse for District strategy
plans, contracts, etc. A legislated Technical Review Committee meets quarterly "to review

the progress of the Program" (G.S. 143-215.74B) and to make technical recommendations
to the Commission.

Tectmical assistance for the implementation of approved BVIPs is provided to the Districts
through a 50:50 cost share provision for technical positions to be filled at the District level.
The USDA-Natural Resources Conservation Service also provides technical assistance.

The current annual statewide budget to cost share BMPs (75% - NCACSP / 25%
landowner) with landowners is approximately $ 6.7 million. The budget to share the cost
of providing technical assistance with Districts is approximately $ 1.3 million. Additional
support for administration and staff is provided by local governments. In Roanoke River
Basin districts, approximately $4.9 million in BMP cost share dollars have been spent since

the program was initiated. There is also federal assistance through ASCS for BMP
implementation. ‘
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. North Carolina Pesticide Law of 1971

In 1971 the General Assembly created and authorized the North Carolina Pesticide Board to
regulate the use, application, sale, disposal and registration of pesticides for the protection
of the health, safety, and welfare of the people and for the promotion of a healthy and safe
environment. Some of the responsibilities of the Pesticide Board and the North Carolina
Department of Agriculture include registering all pesticides prior to distribution and sale in
North Carolina, sampling pesticides to insure that all products are up to guaranteed analysis
and unadulterated by any other pesticide, sampling pesticides at time of application to
insure that the applicator is following label instructions certifying the competency of
applicators and dealers of restricted use pesticides.

The Pesticide Section of the North Carolina Department of Agriculture conducts mandatory
annual inspections of all aircraft used in pesticide application and conducts random
inspections of ground application equipment and chemigation systems (application of
pesticides through irrigation systems). These inspections are intended to encourage proper
calibration and use of equipment in order to avoid excessive application rates and accidental
spills from faulty systems. Stop use orders are issued for noncompliance with the
regulations.

Inspections are also required for bulk storage tanks prior to filling. All commercial
pesticide storage facilities are required to have an approved Pre-fire Plan. In addition, each
large commercial storage facility is required to develop and maintain an Emergency
Contingency Plan. This plan describes the actions facility personnel shall take to respond
to fires, explosions, spills, or any other sudden or gradual release of pesticides or pesticide
contaminated materials to air, soil, or surface waters. The Contingency Plan is designed to
minimize hazards to human health and the environment.

Penalties are assessed to careless pesticide applicators. Enforcement of the law is based on
where the pesticide is deposited rather than just where it is applied. For example, if a
pesticide is found in a stream as a result of wind drift, the applicator is subject to legal
action. The Raleigh Office staff of the NCDA Pesticide Section is comprised of 20
employees. There are 10 Inspectors who conduct field-level compliance monitoring and

in;rﬁ:istigation services. The annual budget for pesticide control and analytical work is $1.4
million.

. NCDA Pesticide Disposal Program

In 1976, the North Carolina Pesticide Board adopted regulations governing the disposal of
pesticides. These regulations make it illegal in North Carolina to dispose of hazardous
waste (which includes certain pesticides) in sanitary landfills. While households and farms
which generate less than 220 pounds of hazardous waste and less than 2 pounds of acutely
hazardous waste are exempt from federal disposal requirements, the regulations prohibiting
the disposal of these wastes in sanitary landfills still applies to them. The option to use
commercial hazardous waste disposal companies is too expensive and most companies will
not pickup small quantities. As a result of this dilemma, the NCDA created the Pesticide
Disposal Program in 1980 through appropriations from the General Assembly.

The goal of the Program is to provide an available, affordable and environmentally
acceptable mechanism in which any homeowner, farmer, or institution can dispose of
unwanted or unusable pesticides. It is mandatory, however, that all pesticide products are
labeled correctly before NCDA will pick them up. An EPA permitted hazardous waste

gpatmerat or disposal facility (TSD) requires proper identification before the products can be
isposed.
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The Food and Drug Division of the North Carolina Department of Agriculture administers
- the Pesticide Disposal Program. The same staff used for enforcing the North Carolina
- Pesticide Law of 1971 are used in the Disposal Program. -

o Animal Waste Management. Regulations o
‘ On December 10, 1992, the Environmental Management Commission adopted a rule
modification (15A NCAC 2H .0217) to establish procedures for properly managing and
reusing animal wastes from intensive livestock operations. The goal of the rule is for
- intensive animal operations to operate so that animal waste is not discharged to waters of
the state. This means that if criteria are met and no waste is discharged to surface waters,
then an individual permit from DWQ is not required. 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 with a liquid waste system. These operations are deemed permitted
" if a signed registration and an approved waste management plan certification are submitted
to DWQ by the appropriate deadlines. ' ‘

The deadline for submittal of registrations to DWQ for existing facilities was December 31,
1993. There were 333 registered and 24 certified operations in the Roanoke Basin as of
February of 1996. Facility plans must be certified by a technical specialist designated by
the Soil and Water Conservation Commission and submitted to DWQ by December 31,
1997. The standards and specifications of the USDA Natural Resources Conservation
Service are the minimum criteria used for plan approval by the local Soil and Water ,
Conservation Districts. ‘ ‘

In the past, DWQ inspected intensive animal operations mostly in response to third party
complaints. However, with the passage of the above rules, plans are to be making more
routine inspections to make sure that waste management systems are adequate and are being
operated properly. Animal waste management systems that are determined to have an
adverse impact on water quality may be required to obtain an approved animal waste
management plan or to apply for and receive an individual nondischarge permit. Any
animal operation found discharging is subject to a maximum fine of $10,000 per day.

The Swine Farm Siting Act, SB 1080, was adopted on July 11, 1995 to maximize the use
and enjoyment of property adjoining concentrated animal operations. The Act specifies that
a swine house or lagoon of a new farm sited on or after October 1, 1995 is required to be at
least 1,500 feet from any occupied residence; at least 2,500 feet from any school, hospital,
or church; and at least 100 feet from any property boundary. The Act restricts the
application of lagoon effluent to land at least 50 feet from a residential property line and

© o ir0mr any perennial Stream or river, excluding irrigation ditches and canals. If written
permission 1s given by the property owner and recorded with the Register of Deeds, a

swine house or lagoon may locate closer to a residence, school, hospital, church, or
property boundary. ‘

Revised training requirements were set forth in Senate Bill 944 on J uly 29, 1995. Effective
January 1, 1997, all owners of swine operations with more than 250 animals are required
to be certified and have an animal waste management system in place. The North Carolina

- Cooperative Extension Service is to develop and administer a training and certification
program that will supply the owner with six hours of instruction on the operation of an
animal waste management system for swine, The Department of Environment, Health and
Natural Resources is to issue a certificate to anyone who passes the appropriate
examination and pays a ten dollar ($10.00) fee. Violators will be assessed a penalty up to
one thousand ($1,000) and possible suspension or revocation of the certificate.
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NC Cooperative Extension Service and Agricultural Research Service

Crop and animal production programs are administered under the research and education
activities of the NC Agricultural Research Service (ARS) and the NC Cooperative
Extension Service (CES). The research and education efforts are broad and include areas
such as variety development, crop fertilizer requirements, soil testing, integrated pest
management, animal housing, animal waste management, machinery development and
irrigation. Guidelines for most agricultural enterprises have been developed and made
available to farmers. A more intensified water quality emphasis is being incorporated in
these areas and many other projects undertaken by ARS and CES. The local contact that
county CES agents have with farmers and homeowners provides an excellent opportunity
for dialogue and education in nonpoint source pollution control. This network of contacts
can be used to inform people about BMPs and to provide some structure for a general NPS
education program.

The NC Agricultural Research Service and the NC Cooperative Extension Service conduct
broad research and education efforts that include areas such as variety development, crop
fertilizer requirements, soil testing, integrated pest management, animal housing, animal
waste management, machinery development, and irrigation. County Cooperative
Extension agents work closely with farmers and homeowners, providing an excellent
opportunity for dialogue and education in nonpoint source pollution control. In addition,
CES has begun assisting DWQ in holding a series of public workshops in each river basin
prior to DWQ's preparation of the draft basin plan. The March 1995 workshops for this
basin are discussed in the Executive Summary and in Appendix V.

- Soil, Plant Tissue, and Animal Waste Testing Prbgram

These services provide farmers with information necessary to improve crop production
efficiency, to manage the soil properly and to protect environmental quality. The Soil, .
Plant Tissue and Animal Waste Testing Program is administered by the Agronomic
Division of the North Carolina Department of Agriculture. Water and wastewater from
lagoons is also tested for irrigation and fertilizer use.

Watershed Protection and Flood Prevention Program (PL 83-566)

The purpose of the Watershed Protection and Flood Prevention Program is to provide
technical and financial assistance in planning, designing, and installing improvement
projects for protection and development of small watersheds. The Program is administered
by the USDA-Natural Resources Conservation Service in cooperation with the NC
Division of Soil and Water Conservation, the State Soil and Water Conservation

Cor_nmission, the U.S. Forest Service, Soil and Water Conservation Districts, and other
project sponsors.

The emphasis of the Program over the past three decades has been to provide flood control.
However, legislation has shifted emphasis of PL-566 land treatment projects so that a
project proposal must demonstrate off-site water quality benefits in order to have any
chance of funding. In the Roanoke River Basin, there are two land treatment projects
underway in the Piedmont physiographic region.

Food Security Act of 1985 (FSA) and the Food, Agriculture,

Conservation and Trade Act of 1990 (FACTA) _

There are several provisions authorized by the federal Food Security Act of 1985 (FSA)
and re-authorized by the Food, Agriculture, Conservation, and Trade Act of 1990
(FACTA) which offer excellent opportunities for the abatement of agricultural nonpoint
source pollution. The FSA and FACTA make the goals of the USDA farm and
conservation programs more consistent by encouraging the reduction of soil erosion and
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production of surplus commodities and the retention of wetlands. At the same time, the
provisions can serve as tools to remove from production those areas which critically
degrade water quality by contributing to sedimentation. Important water quality-related
provisions are known as the Conservation Reserve, Conservation Compliance, Sodbuster,
Swampbuster, and Conservation Easement, Wetland Reserve, and Water Quality Incentive
Program. These provisions are administered by the USDA.

Conservation Reserve Program ‘ ; . - o
The Conservation Reserve Program (CRP) is administered by the USDA Agricultural
Stabilization and Conservation Service (ASCS) and the USDA Natural Resources
Conservation Service (NRCS). Other cooperating agencies include the NC CES, NC
Division of Forest Resources and local Soil and Water Conservation Districts. The CRP
‘was established to encourage removing highly erodible land from crop production and to
promote planting long-term permanent grasses and tree cover. The ASCS will share up to
half of the cost of establishing this protective cover. The intention of the program is to
protect the long term ability of the US to produce food and fiber by reducing soil erosion,
improving water quality and improving habitat for fish and wildlife. Additional objectives
are to curb the production of surplus commodities and to provide farmers with income
supports through rental payments over a 10 year contract period for land entered under the
CRP. ‘ :

Conservation Compliance :
The Conservation Compliance provision of the FSA and FACTA discourages the

production of crops on highly erodible cropland where the land is not carefully protected
from erosion. Highly erodible land is defined as land where the potential erosion -
(erodibility index) is equal to eight times or greater than the rate at which the soil can
maintain continued productivity. This rate is determined by the Natural Resources
Conservation Service. ' -

A farmer had until January 1, 1990 to develop and begin applying a conservation plan on
highly erodible land. The plan must be operational by January 1, 1995. If a conservation
plan is not developed and implemented, the farmer loses eligibility in price and income
supports, crop insurance, FHA loans, Commodity Credit Corporation storage payments,
farm storage facility loans, Conservation Reserve Program annual payments, and other
programs under which USDA makes commodity-related payments. In other words,
Conservation Compliance is an economic disincentive, quasi-regulatory program.

Sodbuster
The Sodbuster provision of the FSA and FACTA is aimed at discouraging the conversion

of highly erodible land for agricultural production. It applies to highly erodible land that
was not planted in annually tilled crops during the period 1981-85. As with the other
provisions of the FSA, the Natural Resources Conservation Service determines if a field is
highly erodible. If a highly erodible field is planted in an agricultural commodity without an
approved conservation system, the landowner (or farmer) becomes ineligible for certain
USDA program benefits.

Swampbuster :

The purpose of Swampbuster is to discourage the conversion of wetlands to cropland use.
Wetlands are defined as areas that have a predominance of hydric soils that are inundated or
saturated by surface water or groundwater at a frequency or duration sufficient to support a
prevalence of hydrophytic (water loving) vegetation. It is the responsibility of the Natural
Resources Conservation Service to determine if an area is a wetland. Like the other
provisions of the FSA and FACTA, a farmer will lose eligibility for certain USDA program
benefits on all the land which is farmed if a wetland area is converted to cropland.
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Conservation Easement

The Conservation Easement provision encourages producers whose FHA loans are in or
near default to place their wetland, highly erodible land, and fragile land in conservation,
recreation, or wildlife uses for periods of at least 50 years. The producer benefits by
having the FHA loan partially canceled. The environment benefits by reducing the level of
soil disturbing activities and the threat of agricultural pollutants.

Wetland Reserve

FACTA established a voluntary program for farmers to grant the federal government a 30-
year or perpetual easement to wetlands. Eligible land includes farmed or converted
wetlands which could be restored to their highest wetland function and value. The goal is
to enroll one million acres by the end of 1995.

Water Quality Incentive Program :

FACTA established this cost sharing program to help farmers control pollution problems
associated with agricultural activities. A producer could receive up to $3,500 in cost share
assistance to implement approved BMPs. The goal is to enroll 10 million acres by 1995.

5.3.2 NPS Programs for Urban and Developed Lands

gederal Urban Stormwater Discharge Program / NC NPDES Stormwater
rogram

In 1987, Congress passed the Water Quality Act Amendments to the Clean Water Act
requiring the U.S. Environmental Protection Agency (EPA) to develop regulations on
permit application requirements for stormwater discharges associated with industrial
activities as well as those associated with large and medium municipal separate storm sewer
systems (population greater than 100,000). These regulations became effective in

- December 1990.

The goal of the stormwater discharge permitting regulations in North Carolina is to prevent
pollution of the stormwater runoff by controlling the source(s) of pollutants. Defining the
potential pollutant sources and establishing controls of the sources that will reduce and
minimize pollutant availability will result in an improvement to the water quality of the
receiving streams, consistent with the overall goal of the water quality program. Authority
to administer these regulations has been delegated to the North Carolina Division of Water
Quality (DWQ). The NPDES stormwater regulations require that facilities with stormwater
point source discharges associated with industrial activity and municipalities defined as
either large or medium municipal separate storm sewer systems be permitted.

The municipal permitting requirements are designed to lead to the formation of site-specific
stormwater management programs for a municipal area Therefore, the permits issued to
municipalities for their municipal separate storm sewer systems will be explicitly written for
each individual municipality. Municipal permits of this type in North Carolina are currently
required for Charlotte, Durham, Greensboro, Raleigh, Winston-Salem and
Fayetteville/Cumberland County. The municipalities will develop and implement
comprehensive stormwater quality management programs to reduce the discharge of
pollutants in stormwater to the maximum extent practicable (MEP). MEP will be defined
separately for each municipality required to be permitted. Industrial facilities discharging
through a municipal separate storm sewer system are required to submit a permit
application to the state and receive their own NPDES stormwater permit. Common best
management practices to address urban runoff are listed in Appendix VL.
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Industrial activities which require permitting are defined in eleven categories in the federal

regulations ranging from sawmills and landfills to phosphate manufacturing plants and
hazardous waste treatment, storage or disposal facilities. The regulations cover point

- source discharges that are related to manufacturing, processing, or material storage arcas at

-an industrial facility. Stormwater discharges associated with industrial activities are

- required to be covered by permits which contain technology based controls based on Best
Available Technology (BAT)/Best Conventional Pollutant Control Technology (BCT)
considerations or water quality controls, if necessary. Through monitoring and regulating

stormwater discharge quality, the goal of the NPDES stormwater program is to reduce the

pollutant load in stormwater runoff. :

The permitting requirements described here represent Phase I of the stormwater program.

EPA and Congress are currently involved in studies to determine the scope of additional

stormwater coverage under Phase II of the stormwater program. Further stormwater

NPDES coverage could include additional industrial activities or additional municipal areas.

If additional areas of coverage are added under the federal stormwater programs, DWQ will
be responsible for the appropriate permitting of these areas within North Carolina.

13

Water Supply Protection Program ‘
Approximately 50 percent of North Carolina's population depends on surface water
supplies for drinking, commercial, and industrial uses. Water supplies have become more
important in recent years because of increased demand for water, concern over potential
- contamination by toxic substances, and protection of human health. As a result, the General

- Assembly passed the Water Supply Watershed Protection Act of 1989 (NCGS 143-214.5).
This Act requires all local governments that have land-use jurisdiction within surface water
supply watersheds, or a portion thereof, to be responsible for implementation and
enforcement of nonpoint source management requirements related to urban development
according to minimum standards adopted by the state. NPS control strategies are included
in the rules for urban, agricultural, silvicultural, and Department of Transportation
activities. The Water Supply Watershed Protection Rules were adopted by the
Environmental Management Commission on February 13, 1992 and became effective on
August 3, 1992. These rules were recently revised (effective August 1, 1995) to give local
governments more flexibility in the implementation of water supply programs.

The purpose of the Water Supply Protection Program is to encourage communities to work
with the state to provide enhanced protection for their water supply from pollution sources.
There are five water supply classes that are defined according to existing land use and the
amount and types of permitted point source discharges. (See Appendix I for a summary of

the Tranagement Tequirentents for the five water supply ClassiliCations.) By classifying a
watershed as a water supply watershed, local governments having land use jurisdiction
within the watershed will take steps to control nonpoint sources of pollution at their sources
and thereby reduce the potential of pollutants contaminating their drinking water supply. In
turn, the state limits the point source discharges that can locate within the watershed and
thereby reduces the potential of contamination of the water supply.

This dual approach of state and local government action to preclude potential impacts from
- stormwater runoff and wastewater discharges is important since only a small fraction of the
possible pollutants have water quality standards. As more is learned about the types and
effects of pollutants in our drinking waters, the state will proceed to adopt additional water
quality standards. One of the effects this would have is that water treatment facilities will
be required to remove these pollutants: This could require additional technology and
possibly more expensive treatment facilities or operation to ensure safe drinking water. It
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is therefore very important for the state and local governments to consider the important
alternative of preventing pollution from entering their drinking water supplies.

The General Assembly extended the deadline for completing reclassification of existing
surface water supply waters to July 1, 1992 in House Bill 873. The bill also established a
schedule for local governments' submittal of water supply protection ordinances as
follows:

1) July 1, 1993 for municipalities with populations of 5,000 or more,
2) October 1, 1993 for municipalities with smaller populations, and
3) January 1, 1994 for counties.

As of January 1995, 100% of the 20 local governments in the Roanoke River basin
required to submit a water supply protection ordinance for approval have done so.
Statewide, the compliance rate for submittals is also 100%.

The Water Supply Protection Program is administered by staff in the Operations Branch of
the Water Quality Section in DWQ. These staff coordinate with the Division of Community
Assistance (NCDCA) who helps local governments develop land-use ordinances, the
Division of Environmental Health, which certifies that a proposed reclassification is
suitable for a drinking water supply, and DWQ staff in NCDEHNR regional offices who
are responsible for water quality sampling in the proposed water supply.

. ORW and HQW Stream Classifications

Outstanding Resource Waters (ORW) and High Quality Waters (HQW) have management
strategies that address handling of urban stormwater. Controls for urban stormwater,
either through development density limitations or stormwater treatment systems, are
required by DWQ. Some of these controls are outlined in Appendix I. Other NPS
management agencies are expected to place priority on protecting these waters as well. For
example, the NC Department of Transportation and the NC Division of Land Resources
require more stringent sediment control on construction sites in ORW and HQW areas.
There are currently no waters in the Roanoke River Basin supplementally classified as
HQW or ORW.

. CAMA Land Use Plans

The Coastal Area Management Act (CAMA), passed in 1974, requires the development of
land use plans by each of the 20 coastal counties that fall within the coastal area. These
plans must be consistent with state guidelines and address a wide range of issues, including
resource protection and conservation, hazards mitigation, economic development and
public participation. Land use plans must be updated every five years. 1995 revisions to
the land use planning guidelines strengthened the connection between land use planning
and surface water quality. Future land use plan updates must consider water quality use
classifications, watershed planning and problems identified in basinwide plans. Of the 91
jurisdictions that have prepared and adopted CAMA land use plans, two CAMA counties
and two municipalities fall wholly or partially in the Roanoke River basin.

A land use plan is a "blueprint” used by local leaders to help guide their decisions that affect
their community. Through land use planning, local jurisdictions can influence how that
growth will affect surface water quality by adopting policies, supported by local
ordinances, promoting better sedimentation and erosion control standards, stream buffers
and lower levels of impervious surface cover. Although land use plans are required only in
the state's coastal area, these land use planning tools for the protection of water quality are
available to any jurisdiction which chooses to implement them.
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° Water Resources Development Project Grant Program
The Division of Water Resources administers a grant program for a variety of activities
associated with water resources. Cost-share monies appropriated by the General Assembly
are available for land acquisition and facility development for water-based recreation sites
operated by local governments and stream restoration projects. These activities may create
buffers or basins that retard stormwater runoff, reduce flood peaks and stabilize channels.

5.3.3 Construction - Sedimentation and Erosion Control NPS Program

In 1973, the North Carolina General Assembly enacted the Sedimentation Pollution Control Act.
The Act authorized the establishment of a sediment control program to prevent accelerated erosion
and off-site sedimentation caused by land-disturbing activities other than agriculture, forestry, and
mining. The Land Quality Section of the Division of Land Resources is responsible for
administration and enforcement of the requirements of the Act under the authority of the NC
Sedimentation Control Commission. '

The sediment control program requires, prior to construction, the submission and approval of
erosion control plans on all projects disturbing one or more acres. On-site inspections are
conducted to determine compliance with the plan and to evaluate the effectiveness of the BMPs (see
examples listed in Appendix VI) which are used. The intent is to prevent sedimentation damage to
downstream properties and the waters of the state. If voluntary compliance with the approved plan
is not achieved and violations occur, the Land Quality Section will pursue enforcement through
civil penalties and injunctive relief. House Bill 448, passed in 1991, authorized the issuance of
stop-work orders for violations of the SPCA. This additional enforcement mechanism will help
improve the overall performance of the program.

Sedimentation control rules are more stringent for areas draining to waters supplementally
classified as Trout or High Quality Waters.

There is one local county erosion and sedimentation control program with part of its jurisdiction in
the Roanoke River Basin (Forsyth County). Local programs are reviewed annually for compliance
with the requirements of the Sedimentation Pollution Control Act. The Land Quality Section also
conducts educational programs directed toward state and local government officials in order to
strengthen the local programs. Persons engaged in land-disturbing activities and interested citizen
groups are included in the educational effort.

The Sedimentation Control Commission has delegated to the Division of Highways of the North
Carolina Department of Transportation (DOT) the authority to approve erosion and sedimentation
control plans for land-disturbing activity conducted by that agency or by other persons under

—highway contracts With that agency. 1he DO sedimentation control program has been reviewed

by the Division of Land Resources under the authority of the Sedimentation Control Commission.
DOT uses more stringent sedimentation controls in areas adjacent to High Quality Waters and
Outstanding Resource Waters. The NC Department of Environment, Health, and Natural
Resources (NCDEHNR) has established a position to evaluate environmental aspects of DOT
highway projects and programs. DOT, in cooperation with DWQ, has developed and adopted
formal BMPs for protection of surface waters. These BMPs and other efforts are significant
improvements in developing a proactive system at DOT toward environmental issues.

5.3.4 On-Site Wastewater Disposal - Sanitary Sewage Systems NPS Program
Septic tank soil absorption systems are the most widely used method of on-site domestic
wastewater disposal in North Carolina. More than 52 percent of all housing units in the state are

served by septic tank systems or other systems besides public or community sewage systems. A
conventional septic system consists of a septic tank, a distribution box or equivalent branching
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lines, and a series of subsurface absorption lines consisting of tile or perforated pipes laid in a bed
of gravel. All subsurface sanitary sewage systems are under the jurisdiction of the Commission
for Health Services (CHS) of the Department of Environment, Health, and Natural Resources.
The CHS establishes the rules for on-site sewage systems which are administered by the Division
to Environmental Health. BMPs for onsite sewage systems are listed in Appendix VL

According to GS 130A-335(e) and (f), the rules of the CHS and the rules of the local board of
health shall address at least the following: sewage characteristics; design unit; design capacity;
design volume; criteria for the design, installation, operation, maintenance, and performance of
sanitary sewage collection, treatment, and disposal systems; soil morphology and drainage;
topography and landscape position; depth to seasonally high water table, rock, and water impeding
formations; proximity to water supply wells, shellfish waters, estuaries, marshes, wetlands, areas
subject to frequent flooding, streams, lakes, swamps, and other bodies of surface or
groundwaters; density of sanitary sewage collection, treatment, and disposal systems in a
geographical area; requirements for issuance, suspension, and revocation of permits; and other
factors which affect the effective operation in performance of sanitary sewage collection treatment
and disposal systems.

The rules also must provide construction requirements, standards for operation, and ownership
requirements for each classification of sanitary systems of sewage collection, treatment, and
disposal in order to prevent, as far as reasonably possible, any contamination of the land,
groundwater, and surface waters. There exists a strict permitting procedure which regulates site
selection, system design, and installation of on-site sewage systems. Privately owned subsurface
sewage discharging systems are governed by NCDEHNR through local county health
departments. Authorized local sanitariums serve as agents of NCDEHNR and assist in
implementing the state sewage rules. Local boards of health may adopt by reference the state rules
and append to those rules more stringent laws and local criteria which they desire. These
amendments, however, must be approved by the state. Only nine counties in the state currently
operate under local rules. The 1983 amendments of the state public health laws eliminated the co-
mingling of state rules with local rules except by state approval.

5.3.5 Solid Waste Disposal NPS Programs

. Federal Program :
The major federal legislation in the area of solid waste management is the Resource
Conservation and Recovery Act (RCRA) administered by the U.S. Environmental
Protection Agency (EPA). RCRA deals almost entirely with hazardous waste management
but it does require that states meet minimum standards for solid waste facilities. EPA does
not have permitting authority over solid waste management facilities.

. State Program :

States are accorded a major role in solid waste management by RCRA. North Carolina
now operates under revisions by the General Assembly to Chapter 130A of the General
Statutes. The Division of Solid Waste Management (DSWM) in the Department of
Environment Health and Natural Resources is authorized as the single state agency for the
management of solid waste. DSWM is responsible for the development of the state's solid
waste management plan, has permitting authority over all solid waste management facility
siting and operation, inspects permitted facilities, provides technical assistance, investigates
complaints, responds to emergencies, monitors ground water quality at facilities, promotes
the state's recycling effort, and closes non-conforming sites.

The Solid Waste Management Act of 1989 established the policies and goals of the state to

recycle at least 25 percent of the total waste stream by January 1, 1993. This Act created a
Solid Waste Management Trust Fund to promote waste reduction and fund research and
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demonstration projects to manage solid waste. In 1991, the Solid Waste Management Act
of 1989 was amended to broaden the goal to reduce the solid waste stream by 40 percent
through source reduction, reuse, recycling, and composting by June 30, 2001. ’

The state adopted solid waste management rules, effective February 1, 1991, requiring
liner, leachate collection, and final cover systems at all new landfills, lateral expansions of
existing landfills, and at all active landfills by January 1, 1998. Septage rules and -
regulations also have been adopted and are administered through a permit program. ‘

“Local Program

Solid waste collection and disposal has long been a municipal function. The operation of
solid waste collection and disposal facilities is among the enterprises which municipalities
are expressly authorized by statute to operate (G.S. 160A-311 through 160A-321).
Municipalities are also authorized to regulate the disposal of solid waste within their -
corporate limits. Such regulations-may specify the location and type of receptacles to be
used for collection (G.S. 160A-192). B

Outside municipal limits, counties are authorized to operate solid waste collection and
disposal facilities either as a function of county government or through establishment of a
special service district (G.S. 153A-292 and 301). Since 1970, county governments have
increasingly accepted responsibility for solid waste disposal activities and most disposal
facilities in the state are now operated by counties or with county financial assistance.

5.3.6 Forestry NPS Programs

Forest Practice Guidelines Related to Water Quality

In 1989 the Sedimentation Pollution Control Act (SPCA) was amended to limit the forestry
exemption to those operations that adhere to forest practice guidelines. The forestry
amendment to the SPCA required the Division of Forest Resources to develop performance
standards known as the Forest Practices Guidelines Related to Water Quality. :

Guidelines consist of nine performance standards for activities such as maintaining
streamside management zones and applying fertilizer and pesticide applications. These
Guidelines are used to determine if a forestry operation will fall under the jurisdiction of the
Division of Land Resources which enforces the SPCA. The Guidelines were developed in
October 1989 and were put into effect on January 1, 1990. A Memorandum of Agreement
was also signed between the Division of Forest Resources and the Division of Land
Resources to coordinate their respective activities in the sedimentation control program.
DLR has also signed an MOA with DWQ.

Site-disturbing forestry activities are being inspected by local DFR personnel as part of a
training, mitigation, and monitoring program. Site inspections are conducted when a
problem or potential problem is suspected to exist. Sites not brought into compliance
within a reasonable time schedule are referred by DFR to DLR or DWQ for appropriate
enforcement action. Commonly used forestry BMPs are listed in Appendix VI

National Forest Management Act (NFMA)

The National Forest Management Act was passed in 1976 and applies to all lands owned or
administered by the National Forest System. The Act stipulates that land management
plans be prepared which consider economic and environmental aspects of forest resources.
The Act further states that timber will be harvested from National Forest lands only where
soil, slope, or other watershed conditions will not be irreversibly damaged; and where
protection is provided for streams, streambanks, shorelines, lakes, wetlands, and other
bodies of water from detrimental changes in water temperatures, blockages of
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watercourses, and deposits of sediment, where harvests are likely to seriously and
adversely affect water conditions or fish habitat.

. “Forest Stewardship Program
The Division of Forest Resources initiated the Forest Stewardship Program in 1991 along
with the cooperation and support of several other natural resource and conservation
agencies. This program encourages landowners with ten or more acres of forestland to
become involved and committed to the wise development, protection and use of all natural
forest resources they own or control. '

5.3.7 Mining NPS Program -

In 1971 the North Carolina General Assembly passed the Mining Act to ensure that the usefulness,

productivity, and scenic values of all land and waters involved in mining will receive the greatest

practical degree of protection and restoration. The Mining Commission is the rule-making body

for the Act and has designated authority to administer and enforce the rules and regulations of the

gct to the Mining Program within the Land Quality Section of the NCDEHNR Division of Land
esources.

The Mining program has four major areas of responsibility. First, the Program requires
submission and approval of a mining permit application prior to initiating land disturbing activity if
the mining operation is one (1) or more acres in surface area. The mining permit application must
have a reclamation plan for these operations. Second, the Program conducts on-site inspections to
determine compliance with the approved application and whether or not the plan is effective in
protecting land and water quality. Third, the program pursues enforcement action through civil
penalties, injunctive relief, and/or bond forfeiture to gain compliance when voluntary compliance is
not achieved. Finally, the Mining Program conducts educational efforts for mine operators.
Common BMPs for mining activities are listed in Appendix VI '

5.3.8 Wetlands Regulatory NPS Programs

There are numerous reasons for preserving wetlands, but of special interest within the context of
basinwide planning is their role in protecting water quality. Because of their intrinsic
characteristics and location within the landscape, wetlands function to protect water quality in a
number of ways. These functions include the retention and removal of pollutants, stabilization of
shorelines, and storage of flood waters.

Numerous authors have studied the effectiveness of riparian wetland forests for nutrient retention
and transformation (Jones et al. 1976; Yates and Sheridan 1983; Brinson et al. 1984; Lowrance et
al. 1984; Peterjohn and Correll 1984; Jacobs and Gilliam 1985; Budd et al. 1987; and Groffman et
al. 1991). The location of riparian wetlands allows them the opportunity to receive nutrients from

- the surrounding landscape as well as through overbank flooding. In addition to the storage of
nutrients in wetland vegetation, the microbial and chemical processes within wetland soils may
function to completely remove nutrients from the system.

Headwater riparian wetlands are the most important wetland in terms of sediment and associated
nutrient and toxicant retention. Since small streams comprise most of the total stream length within
a watershed (Leopold 1974), these areas intercept the greatest proportion of eroded sediments and
associated substances from uplands before these pollutant reach waters downstream. Novitzki

(1978) found that approximately 80% of the sediments entering a stream were retained in
headwater wetlands.

Wetlands adjacent to streams, rivers and lakes stabilize shorelines and help protect these bodies of
water from erosive forces. This function is particularly important in urbanized watersheds where

5-19



Chapter 5 - Existing Point and Nonpoint Source Pollution Control Programs

the prevalence of impervious surfaces contributes to greater peak storm flows. Wetland vegetation
serves to dissipate erosive forces and anchors the shoreline in place preventing sediments and
associated pollutants from entering waterways. Wetlands by their very nature of being "wet" are
also vital for water storage. Those wetlands adjacent to surface waters, that have the opportunity
to receive flood waters and surface runoff, are most important to water storage. Wetlands located
in headwaters generally desynchronize peaks in tributaries and main channels, and lakes and
wetlands with restricted outlets hold back flood waters and attenuate flood peaks (Carter et al.
1978). B o ' ‘

Several important state and federal wetland protection programs are described below. In addition
to the following wetlands programs, provisions of the 1985 and 1990 Farm Bills, discussed in
Section 5.3.1, should also help reduce wetlands impacts. Agriculture conversions should be
reduced by the "swampbuster" provision of the 1985 Farm Bill, which encourages farmers not to
convert wetlands for agriculture in order: not to lose their USDA subsidies, loans, and price
supports. Silviculture is exempted from the swampbuster provision and therefore, conversion of
wetlands for intensive or managed forestry will not receive the benefits of this incentive device. A
Wetland Reserve Program was established by the 1990 Farm Bill with the goal of allowing one
million acres of prior-converted wetlands to revert back to wetlands by 1995. ‘

° - Section 10 of the Rivers and Harbors Act of 1899 S

. This act, administered by the US Army Corps of Engineers, provides the basis for

regulating dredge and fill activities in navigable waters of the United States. Originally,

- this Act was administered to protect navigation and the navigation capacity of the nation's

waters. In 1968, due to growing environmental concerns, the review of permit

applications was changed to include factors other than navigation including fish and

wildlife conservation, pollution, aesthetics, ecology, and general public interest. Activities

which may be covered under the Act include dredging and filling, piers, dams, dikes,
marinds, bulkheads, bank stabilization and others. S »

° Section 404 of the Clean Water Act = - ,
The U.S. Army Corps of Engineers administers a national regulatory program under

- Section 404 of the Clean Water Act aimed at controlling the discharge of dredged or fill

material into waters of the United States. Section 404 applies to just the discharge of

dredged or fill materials into waters of the United States and does not apply to dredging

activities. Waters of the United States refers to navigable waters, their tributaries, and

adjacent wetlands. Activities covered under Section 404 include dams, dikes, marinas,

bulkheads, utility and power transmission lines and bank stabilization. Although the 404

program does not fully protect wetlands, it is nonetheless the only federal tool at this time

- for regulating wetland development statewide. State legislation has not been adopted to

protect inland freshwater wetlands in North Carolina, as has been done for coastal
wetlands, but DWQ is in the process of drafting rules which will formalize the wetlands
protection measures associated with the 401 Water Quality Certification review process.

. Section 401 Water Quality Certification (from CWA) : :

The Division of Water Quality is responsible for the issuance of 401 Water Quality
Certifications. Section 401 of the federal Clean Water Act provides that no federal agency
can issue any license or permit to conduct any activity which may result in a new discharge

-to the navigable waters, or the alteration of an existing discharge, unless the state has
certified that the activity will comply with all state water quality or related standards. Thus,
a-401 certification is required for, among other things, a discharge into surface waters or
wetlands for projects that require a section 404 permit. A federal permit cannot be issued if
the state denies a 401 certification. The 401 certification process is coordinated with the
404 and CAMA processes in the 20 counties of CAMA jurisdiction.
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. North Carolina Dredge and Fill Act (1969)

This act requires permits for "excavation or filling begun in any estuarine waters, tidelands,
marshlands, or state-owned lake". This law is currently administered with North
Carolina's Coastal Area Management Act (CAMA) (1974).

5.3.9 Hydrologic Modification

Hydrologic modification is defined as channelization, dredging, dam construction, flow regulation
and modification, bridge construction, removal of riparian vegetation, streambank
modification/destabilization, and dam collapse. By its very nature hydrologic modification is
closely tied to wetland issues. It is not surprising then that the U.S. Army Corps of Engineers
(Corps) is the agency most involved in issuing permits for land-disturbing activities in wetlands.
These permits are issued through Section 404 and the Rivers and Harbors Act discussed above.

In addition to wetland issues, dam construction and the lack of low flow releases into streams can
severely impact downstream aquatic resources. Dam construction, repair, modification, and
removal are regulated by the NC Division of Land Resources under the Dam Safety Law of 1967.
A dam safety permit is required for any dam which is 15 feet or greater in height (from top of dam -
to lowest point on downstream toe) and the impoundment capacity is 10-acre-feet or greater at the
top of the dam. Low-flow release requirements to maintain adequate instream flows are
established in permits where appropriate. Instream flows are recommended by the NC Division of
Water Resources. ‘

There are several other programs which can affect hydrologic modification. The Forest Practice
Guidelines Related to Water Quality requires streamside management zones to be maintained
during logging operations. The Water Supply Watershed Protection Program also has
requirements to maintain buffers for certain activities. The Conservation Reserve Program
encourages the establishment of vegetative filter strips (66-99 feet wide) for farming operations. A
significant number of local governments have established greenway programs within urban
settings in order to maintain and protect riparian areas.

5.3.10 Water Supply Legislation in North Carolina

. Water Supply Planning Law

The Water Supply Planning law (G.S. 143-355 (1) and (m)) was adopted in 1989 and
amended in 1993. It requires all local governments that supply or plan to supply water to
prepare a local water supply plan. In their plans, local governments are to include present
and projected population, industrial development and water use within the service area,
present and future water supplies, an estimate of technical assistance needs and other
information that may be required by the Department. All local plans are to be approved
and submitted to DWR by January 1, 1995. Information in those local plans is to be
included in a State Water Supply Plan. The State Plan will also investigate the extent to
which the various local plans are compatible.

. Registration of Water Withdrawals and Transfers Law
The Registration of Water Withdrawals and Transfers law (G.S. 143-215.22H) requires
any person who withdraws or transfers 1 MGD or more of surface water or groundwater to
register the average daily and maximum daily withdrawal or transfer with the
Environmental Management Commission (EMC). The law also provides that if a local
government has an approved local water supply plan on file with DWR, it does not have to
register that withdrawal, thereby reducing duplication of effort by local governments that
othemise would be subject to both laws. In addition, the law includes a 5-year renewal
requirement, which will ensure that the data is regularly updated.
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A related provision (G.S. 143-215.22A) notes the public policy of the state that a surface
water withdrawal should not cause the natural flow of a river or portion of a reservoir to be
reversed if a substantial portion of the water is not returned to the river system.

o Regulation of Surface Water Transfers Act :

In 1993, the legislature adopted the Regulation of Surface Water Transfers Act (G.S. 143-
215.221 et seq.). This law was designed to regulate large surface water transfers by
requiring a certificate from the EMC and by repealing several other laws that had previously
affected interbasin transfers. The law applies to anyone initiating a transfer of 2 MGD from
one river basin to another and to anyone increasing an existing transfer by 25 percent or
more if the total transfer is 2 MGD or more. Applicants for certificates must petition the
EMC and include a description of the transfer facilities, the proposed water uses, water
conservation measures to assure efficient use and any other information desired by the
EMC. A certificate will be granted for the transfer if the Commission concludes that the
overall benefits of the transfer outweigh its detriments. The Commission may grant the
petition in whole or in part, or deny it, and it may require mitigation measures to minimize
detrimental effects. The law also provides for a $10,000 civil penalty for violating various
statutes. ‘

° Capacity Use Act

DWR administers the Capacity Use Act (G.S. 143-215.11 et seq.), which allows the EMC
to establish a Capacity Use Area where it finds that the use of ground water, surface water
or both requires coordination and limited regulation. If after an investigation and public
hearings a Capacity Use Area is designated, the EMC may adopt regulations within the
area, including issuance of permits for water users. In the near future, DWR plans to
review the rules for implementation of the Capacity Use statute and develop a model of the
aquifer system, in coordination with the Groundwater Section of DWQ, for Capacity Use
Area 1, which was created to regulate surface water and ground water withdrawals in an
area surrounding Texasgulf, Inc. in Aurora, N.C. A new ground water flow model will be
used to simulate Capacity Use Area 1 as a basis for permitting withdrawals.

. Dam Safety law
The Dam Safety law (G.S. 143-215.24) was amended in 1993, and rules are being
developed for implementation of these amendments. Among the changes, the amendment
defines "minimum stream flow" as a quantity and quality sufficient in the judgment of the
Department of Environment, Health and Natural Resources (DEHNR) to meet and maintain
stream classifications and water quality standards established by DEHNR and to maintain
aquatic habitat in the affected stream length,

The Dam Safety Law applies to dams that are 15 feet or more high or with impoundment
capacity of 10 acre feet or more. The law requires that the EMC adopt rules specifying
minimum stream flow in the length of the stream affected by a dam and sets specific
parameters for minimum stream flow for dams operated by small power producers that

divert water from 4,000 feet or less of a natural stream bed and return the water to the same
stream. '

. Roanoke River Basin Water Allocation Law
G.S. 143-215.22B reserves and allocates to the State all rights in the water located in Kerr
Lake and Lake Gaston that are in the State. These rights are allocated to the State as
protector of the public interest in the waters.
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5.4 ALBEMARLE-PAMLICO ESTUARINE STUDY
5.4.1 Introduction

By authority of the Clean Water Act, the Governor of North Carolina and the U.S. Environmental
Protection Agency (EPA) designated the Albemarle and Pamlico sounds as an "estuary of national
significance" because of the diversity and importance of the region's natural resources. The area
was selected for inclusion in EPA's National Estuary Program (NEP) in 1987. Through a
cooperative agreement between the NC Department of Environment, Health and Natural Resources
and the EPA, the Albemarle-Pamlico Estuarine Study (APES) was created to study the
environmental conditions in over 23,000 square miles of watershed in North Carolina and
Virginia.

Four committees consisting of 95 members have guided its work. These committees, known as
the APES Management Conference, represented nearly every group with an interest in the region:
farmers, foresters, fishermen, environmentalists, developers, business and industry leaders,
university researchers, government agencies, and local government officials. Their goals were to
identify problems in the estuarine system, generate research where gaps in knowledge existed,
increase public awareness of environmental issues, and find solutions to address those issues.

5.4.2 Comprehensive Conservation and Management Plan (CCMP)

As a result of the APES program, more is known about the Albemarle-Pamlico estuary than ever
before. The culmination of this six-year collaboration is the APES Comprehensive Conservation
and Management Plan (CCMP). The CCMP addresses three main environmental concemns - water
quality, vital habitats, and fisheries - as well as the need for public involvement and education.
This document, which proposed management strategies designed to protect the region's natural
resources and allow for responsible economic growth, was officially endorsed by Governor James
B. Hunt and the EPA in November of 1994. Currently, several key objectives of the CCMP are
being implemented through the Division of Water Quality's Water Quality Section.

5.4.3 Regional Councils

The CCMP recommends the establishment of a Regional Council for each of the five river basins
in the Albemarle-Pamlico watershed. membership to the Regional Councils consists of citizens
and local government officials, representing every county and interest group in the region. The
Regional Councils, which have no regulatory authority, are to advise and consult with local, state,
and federal governments, as well as the general public and different interest groups within the
basin, on the implementation of environmental management programs in the river basins. To date,
one Regional Council has been formed. That one is for the Neuse River and their first meeting
was held on November 27, 1995. For other river basins in the APES region, including the
Roanoke, councils may be formed sometime in 1996.

5.5 INTEGRATING POINT AND NONPOINT SOURCE POLLUTION
CONTROLS STRATEGIES

Integrating point and nonpoint source pollution controls and determining the amount and location
of the remaining assimilative capacity in a basin are key long-term objectives of basinwide
management. The information can be used for a number of purposes including determining if and
where,new or expanded municipal or industrial wastewater treatment facilities can be allowed;
setting the recommended treatment level at these facilities; and identifying where point and

- nonpoint source pollution controls must be implemented to restore capacity and maintain water
quality standards.
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The U.S. Environmental Protection Agency (USEPA) has developed a means to help accomplish
these objectives called total maximum daily loads (TMDL). The TMDL approach, which is being
required by the United States Environmental Protection Agency (USEPA) pursuant to Section
303(d) of the Clean Water Act, is based on the concept of determining the total waste (pollutant)
loading, from point and nonpoint sources, that a water body (such as a stream, lake or estuary) can
assimilate while still maintaining its designated uses. . o

A TMDL is a strategy for establishing water quality-based controls on point and nonpoint sources
of a given pollutant identified as contributing to a waterbody's impairment. In the Cape Fear
basin, biochemical oxygen demand (BOD) and nutrients are the primary pollutants for which
TMDLs are being developed. The TMDL can reflect quantifiable limits to be placed on specific
pollution sources or it can be comprised of programmatic strategies (e.g., implementation of
nonpoint source best management practices) established to reduce pollutant loadings, in general,
throughout the targeted waterbody. The overall goal in establishing the TMDL is to set forth a
course of management actions necessary for a waterbody to meet water quality standards. ‘

It should be noted that a targeted water body does not necessarily refer to an entire basin. In the
Cape Fear River Basin, for example, there are several major drainage areas (e.g., Deep River,
Haw River.and Cape Fear River) for which individual TMDLs are being recommended. TMDLs
for smaller streams may also serve as important elements in a TMDL covering a larger portion of
the basin. Nesting of TMDLs in this fashion constitutes a flexible yet comprehensive management
approach that allows for specific strategies to be developed for smaller problem areas and yet offers
the means to address the large scale problems as well.

As DWQ's abilities to quantify and predict the impacts of point and nonpoint source pollution
‘become more sophisticated, the basinwide approach will make more innovative management
strategies possible. Possible strategies that might be considered in future Cape Fear Basinwide
Plans or in the plans for basins that come up later in this first five-year cycle include agency
banking, pollution trading among permitted dischargers, industrial recruitment mapping and
consolidation of wastewater discharges. .

Agency banking refers to the concept of holding assimilative capacity in reserve by DWQ for future
growth and development in the basin. Pollution trading involves trading of waste loading and
stream assimilative capacity among permitted dischargers, or between point and nonpoint sources,
adding flexibility to the permitting system and also using the free market system as an aid to
identifying the most cost effective solution to water quality protection. Industrial recruitment
mapping involves providing specific recommendations on the types of industry and land
development best suited to the basin's long-term water quality goals and also an individual basin's
ability to assimilate a_particular type or guantity of discharge or nonnoint source pollutants,
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Consolidation of wastewater discharges, also referred to as regionalization, entails combining
several dischargers into one facility. Input from local authorities, regulated industries,
landowners, and other interested parties will be needed to develop these strategies. By

accommodating, to the degree possible, local needs and preferences, the probability of the plan's
long-term success can be increased. ’
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CHAPTER 6

BASINWIDE GOALS, MAJOR WATER QUALITY
CONCERNS AND RECOMMENDED MANAGEMENT
STRATEGIES FOR THE ROANOKE BASIN

6.1 BASINWIDE MANAGEMENT GOALS

It has been documented in Chapter 4 that the majority of waters in the Roanoke River basin are
presently unimpaired. However, there are waterbodies where impairment exists and which need to
be restored. In addition, continued population growth and development as well as increases in
agricultural, industrial and silvicultural uses of land promise to amplify these problems unless
effective long-term strategies are developed to meet these challenges.

The long-range goal of basinwide management is to provide a framework for DWQ and others to
mitigate impacts to the system and thereby allow for development and economic growth while
protecting and/or restoring the quality and intended uses of the Roanoke River Basin's surface
waters. To that end, this document proposed various strategies for alleviating the effects of current
and foreseeable sources of pollution.

In striving towards the long-range goal stated above, DWQ's highest priority near-term goals will
be as follows: :

o identify and restore the most serious water quality problems in the basin (Section 6.2.1)

o protect those waters known to be of the highest quality or supporting biological
communities of special importance (Section 6.2.2) and

o manage problem pollutants, particularly biochemical oxygen demand, nutrients,
sedimentation and toxics in order to correct existing water quality problems and to ensure
protection of those waters currently supporting their uses (Sections 6.2.3 and 6.3
through 6.9).

6.2 MAJOR WATER QUALITY CONCERNS AND PRIORITY ISSUES
6.2.1 Identifying and Restoring Impaired Waters

For the purposes of this chapter, impaired waters are those identified as being rated partially
supporting their designated uses based on monitored data (see Section 4.5) in Table 4.23 and in
Figure 4.21 of Chapter 4. A list of those impaired waters in the Roanoke River Basin is presented
in Table 6.1. Waterbodies listed in this table include those which have been rated based on
biological or chemical monitoring data between 1990 and 1994. Table 6.1 also includes the current
and planned water quality management strategies for these waters.

Depending on the cause and source of impairment, the strategies in Table 6.1 may rely on limiting
point source pollution discharges through the NPDES permitting program, on implementation of
nonpoint source pollution control measures, or a combination of both. Where water quality
problems have been identified but the source(s) is not evident, investigation of the source(s) will be
necessary before any specific actions can be outlined. Water quality monitoring will be an
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important component of this strategy. Where more detailed information is known about a
waterbody listed in Table 6.1, summaries of the water quality problem and management strategies
are presented in sections 6.3 through 6.7. It is of note that several streams and lakes, which have
been impaired by discharges from point sources in the past, have seen improvements and are now
being monitored for recovery. These include Hyco and Belews Lakes (Selenium discharges from
fly ash ponds have been eliminated), Welch Creek and the lower Roanoke River below
Williamston (dioxin discharges from Weyerhaueser have been eliminated) and wastewater
treatment plant improvements by Henderson (Nutbush Creek).

Federal Funding Priorities for Restoring Nonpoint Source Impaired Streams and for Protecting

Highly Valued Resource Waters
Federal grant funding is made available to the state for both restoring waters impaired by nonpoint

source pollution and for protecting unusually sensitive highly valued resource waters from
nonpoint source degradation. Figures 6.1a and 6.1b depict those waters in the Roanoke River
Basin targeted for priority nonpoint source management. The funds are provided by the US
Environmental Protection Agency pursuant to Section 319 of the Clean Water Act. Grants are
awarded on a competitive basis across the state.

The NPS Priority column of Table 6.1 indicates DWQ's recommended priority rating for awarding
of grant funding to address restoration of nonpoint source impaired waters in the Roanoke Basin.
The rating is based on a schedule of priority from high to medium, presented below. Because the
use support ratings for all of those streams in the Roanoke that are impaired by nonpoint source
pollution is partially supporting (as opposed to not supporting), these waterbodies have been
assigned a medium priority rating. It should be noted that there is a provision under the High
priority waters for a partially supporting stream such at Nutbush Creek or Marlowe Creek to be
considered High priority if there is predicted loading of one or more pollutants that is high.

Table 6.2 lists those highly valued resource waters in the basin that qualify for a High priority
rating. These ratings are based on the classifications of the waters which in this basin include WS-
II, and the critical areas (CA) of WS-IIIL, IV and V waters. These classification are discussed in
Section 2.7 of Chapter 2 and in Appendix L '

High priority waters:

. monitored waters that have an overall use support rating of "nonsupporting,”

. monitored waters that have a "partial support" rating but have a predicted loading
of one or more pollutants that is high,

. highly valued resource waters as documented by special studies

- High Quality Waters (None in Roanoke Basin)
- Outstanding Resource Waters (None in Roanoke Basin)
- Water Supply I; Water Supply II; Critical Areas of WS-II, WS-III, WS-IV
(in the Roanoke Basin)
- Shellfish Waters (Class SA) closed due to pollutants that have a Significant
Shellfish Resource (SSR) as identified by the Division of Environmental

Health. (None in Roanoke Basin)

Medium priority waters:

. Monitored waters that have an overall use support rating of "partially supporting.”

. Shellfish Waters (Class SA) that are closed due to pollutants and that do not have a
SSR are also considered medium priority streams. (None in Roanoke Basin)

In addition to establishing a priority rating system for awarding of 319 funds, it is hoped that these

ratings can be used by other state, local and federal agencies involved in addressing nonpoint
source pollution problems by helping to target some of their resources and activities. This could

6-3
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Chapter 6 - Water Quality Concerns, Goals and Management Strategies

“include such agencies as the NC Agriculture Cost Share Program, the Division of Forest
Resource's (through the Forest Practice Guidelines Related to Water Quality), Cooperative
Extension Service, Natural Resources Conservation Service, local governments and many others.

Table 6.2 Nonpoint Source Priority Ratings for Protection of High Resource Value Waters in the

Roanoke River Basin
: . Reason for

Name of Stream Index # Miles| Priority* |NPS Priority

Unnamed Tributary at Camp Sertoma ]22-11-1-2-(1.5) 0.5|WS-ICA  |High /‘

Belews Creek ' 22-27-(1.5) 1.2AWS-IVCA |High .

Dan River above water intake 22-(27.5) 0.4 WS-IV CA |High

Reed Creek 22-28-(2) "~ 0.3|WS-IVCA |High

Mayo River 22-30-(9.5) 0.5|WS-IV CA  [High

Dan River above water intake 22-(38.5) 0.5|WS-IVCA |High \-'

Smith River 22-40-2) 0.5|WS-IVCA |High ’

Country Line Creek 22-56-(1) 12.9WS-II High

Hostler Branch 22-56-2 6.4 WS-II High

Nats Fork 22-56-3 3.0 WS- High

Country Line Creek 22-56-(3.5) 4.3IWS-ICA |High

Fullers Creek . 22-56-4-(1) 0.9 WS- High

Fullers Creek 22-56-4-(2) 0.8 WS-ICA |High

South Hyco Creek 22-58-4-(0.5) - 7.3WS-II High

Sugartree Creek 22-58-4-1 | 44wsn High .

South Hyco Creek (Lake) 22-58-4-(1.4) 3.50WS-I &B |High

South Hyco Creek 22-58-4-(1.7) . 4.1} wWSs-II High

Double Creek 22-58-4-2 - 5.8 WS- High

Broachs Mill Creek . 22-58-4-2-1 5.7\ WSs-II . |High

Snipe Creek 22-58-4-2-1-1 4.00WS-II High

South Hyco Creck 22-58-4-(3) 0. WS-ICA |High

Storys Creek 22-58-12-(1) 3.1jws-I High

Storys Creek [Roxboro City] 22-58-12-(1.5) 22AWS-IIICA |High

Satterfield Creek 22-58-12-2-(1) 3.5|WS-II High b f
NSatterfield Creek ... 122-58-12.0.9) | oslws.mcA lmigh o

Lick Branch 22-58-12-3-(1) 0.8ws-II High

Lick Branch 22-58-12-3-(2) 0.WS-ICA |High

Anderson Swamp Creek 23-8-6-(1.5) 2.6/ WS-II1&B CAlHigh

Deep Creek 23-24-(2) 0.5{WS-IVCA |High

Roanoke River above water intake 23-(25.5) 0.6 WS-IV CA |High

*REASON FOR PRIORITY _ )

CA Water Supply Watershed Critical Area /

WS-II, Il or IV Water Supply Watershed
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6.2.2 Identification and Protection of Highly Valued Resource Waters

Waters considered to be biologically sensitive or of high resource value may be afforded protection
through 1) reclassification to HQW (high quality waters), ORW (outstanding resource walters) or
WS (water supply), 2) through more stringent NPDES permit conditions or 3) through
implementation of localized watershed protection efforts (state, local, federal or private).

Reclassification

Waters eligible for reclassification to HQW or ORW (see Appendix I) may include those approved
for commercial shellfish harvesting (SA), designated primary nursery areas, designated critical
habitats for threatened or endangered species (as designated by the NC Wildlife Resources
Commission), waters having excellent water quality or those used for domestic water supply
purposes (WS I and I). The HQW, ORW and WS classifications generally require more stringent
point and nonpoint source pollution controls than do basic water quality classifications such as C
(Appendix I).

There are two streams in the Roanoke River basin that are currently being studied for ORW
designation. These are Cascade and Indian Creeks which are located in Hanging Rock State Park.
If water quality in these streams is determined to be excellent based on benthic macroinvertebrate
sampling, the Division will pursue reclassification.

In addition to these streams, Town Fork Creek is being considered for the supplemental FWS
classification or future water supply. The waters' current classification is C and the proposed
classification is WS-III EWS. This is the first surface water to be considered for the new FWS
classification which was established to identify and protect future water supplies. A public hearing
for this proposed reclassification was held on September 28, 1995 and the public comment period
ended on October 30. The Environmental Management Commission is expected to consider the
issue in the fall of 1996.

Two lakes in the Roanoke River Basin, Hyco and Mayo, are currently being studied to determine if
they should be classified as WS-V water supplies. These studies were initiated by the Division's
Raleigh Regional Office.

In addition to the above pending reclassifications, there is another one that could be considered
within this basin plan’s five year cycle. As has been mentioned elsewhere in this document, the
Roanoke River below Roanoke Rapids dam is an important spawning area for anadromous fish. If
the NC Wildlife Resources Commission or the Marine Fisheries Commission designates this area
as a functional nursery area or primary nursery area, then the Division of Water Quality and the
Environmental Management Commission can consider this area for High Quality Waters
designation. During such consideration, DWQ would work closely with the WRC to develop an
appropriate management strategy for the protection of this resource. Considering the WRC’s and
DMF’s concern for the protection of this habitat, it is recommended that they consider its
designation as a functional nursery area or primary nursery area. :

NPDES Permitting

Where waters are known to support state or federally listed endangered or threatened species or
species of concern, but where water quality is less than Excellent and where no critical habitat has
been designated, consideration will be given during NPDES permitting to minimize impacts to
these habitat areas consistent with the requirements of the federal Endangered Species Act and
North Carolina's endangered species statutes. Possible protection measures may include
dechlorination or alternative disinfection, tertiary or advanced tertiary treatment, outfall relocation,
backup power provisions to minimize accidental plant spills, and others. The need for special
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provisions will be determined on a case-by-case basis during review of individual permit
applications and take into account the degree of impact and the costs of protection.

NPS Targeting o : el o

Table 6.2, above, lists those highly-valued resource waters in the Roanoke River basin that have
received a High priority rating for federal grant funding pursuant to Section 319 of the Federal
Clean Water Act. The priority ratings and funding are discussed in Section 6.2.1, above. Funding
can be used to implement best management practices intended to protect these sensitive resource

waters from nonpoint sourcé pollution. Those waters in the Roanoke River basin qualifying for -

high priority include those classified as WS II and the critical areas of waters classified WS I, IV,
and V. TS o ‘

6.2.3 Managing Problem Pollutants in Order to Protect Unimpaired Waters

In addition to restoring impaired waters, protection of waters which currently meet their standards
and are considered supporting their uses is a basic responsibility of the State's water quality
program. The basinwide management approach facilitates this goal through more efficient use and
analysis of monitoring data and through predictive computer modeling. Careful analysis of water
quality data on a basin by basin approach allows for improved identification of threatened waters.
Where water quality appears to be degrading, more concentrated monitoring efforts can be initiated
and the information can be brought to the attention of local interests and other resource agencies as
needed. As noted in Section 4.6, a large number of the freshwater streams in the Roanoke Basin
rated as supporting their uses are considered threatened.

In addition to monitoring, basinwide management provides a framework for predicting water
quality impairment through computer modeling, and then recommending measures that can be
undertaken to avoid these impacts. This is most clearly seen through the Division's use of
predictive computer modeling to determine the waste assimilative capacity of streams for various
_ types of pollutants. Where capacities can be identified, strategies can be developed to help ensure
that water quality standards can be met. This type of approach is used extensively in Sections 6.3,
6.4 and 6.5 in addressing potential impacts of oxygen-demanding wastes (BOD), nutrients and
toxicants from wastewater treatment plants on receiving water quality.

The management strategies outlined in the following sections are the result of comprehensive
evaluations of data summarized in this plan. They incorporate the effects of interaction between
impacts of point and nonpoint sources of pollution. It is the intention of DWQ that the following
recommendations serve the public of North Carolina for long-term planning purposes. The
management strategies are comprised of two major components: recommendations for point and
nonpoint source control. General nonpoint source management strategies are discussed thoroughly

T I Chapier 3. Appendix vV COMNtains 4 liStig of agencies involved with the conrol and managerment

of nonpoint sources of pollution and provides contacts that can be used to obtain technical
assistance to implement measures to manage input from those sources. Point source controls are
implemented through limiting wastewater parameters in NPDES permits.

6.2.4 Protecting, Enhancing, and Restoring NPS Pollution Abatement Functions
of Wetlands

Wetlands perform a wide variety of functions including nutrient transformation, water storage, and
sediment and nutrient retention. Those functions that are perceived as essential or important for
protection by laws and regulations are referred to as values. Wetland values include water quality
improvement, flood control, wildlife habitat, nursery areas for fisheries, and recreation. Water
quality values are of special interest for basinwide planning purposes.
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The nonpoint source pollution abatement functions of wetlands can provide another mechanism to
protecting state waters from degradation. Extensive work has been done on vegetated buffers and
streamside management zones as a means of protecting the quality of rivers, streams, and lakes
from nonpoint source sediments (Trimble 1957; Bud et al. 1987; Cooper et al. 1987, Howard
and Allen 1988; Nutter and Gaskin 1989; Nieswand et al. 1990). Numerous authors have
studied the effectiveness of riparian forested wetlands for nutrient retention and transformation
(Jones et al. 1976; Yates and Sheridan 1983; Brinson et al. 1984; Lowrance et al. 1984,
Peterjohn and Correll 1984; Jacobs and Gilliam 1985; Budd et al. 1987; Groffman et al. 1991).
Bastian and Benforado (1988) note that natural and constructed wetlands under the right conditions -
have achieved high removal efficiencies for BOD, suspended solids, heavy metals, and trace
organics.

However, nonpoint source loadings cannot be processed satisfactorily if the system is overloaded.
With excessive nutrient and sediment loadings, the removal efficiencies of wetlands decline.
Sufficient riparian and other wetland areas must be maintained to prevent a decrease or loss of the
NPS pollution abatement functions of wetlands.

Current Management Strategies

Several programs are in place that utilize the nonpoint source pollution abatement functions of
wetlands. »

. The Agricultural Cost-Share Program (ACP) administered by the NC Division of Soil and
Water Conservation is a voluntary program that provides financial and technical assistance
to farmers to install soil-saving practices to address point and nonpoint source pollution.
ACP approved practices include the construction of wetland systems to treat wastewater
derived from livestock, poultry, or aquaculture and the restoration or establishment of
riparian buffers to remove nutrients, sediment, pesticides, and organic matter.

. The Natural Resources Conservation Service through the Watershed Protection and Flood
Prevention Program (PL 83-566) assists local communities in developing watershed
protection. NRCS can assist state, local, and non-profit organizations with water control
and conservation projects, including projects to restore wetlands and stream characteristics
throughout a small watershed to improve water quality.

Future Management Strategies

Future management strategies will be targeted at protecting and maintaining the water quality
functions of wetlands and encouraging their use for nonpoint source pollution abatement. This
will include the promotion of wetland acquisition and restoration by state, federal, and local
government agencies and national, regional, and local land trusts.

The implementation of the Wetland Restoration, Enhancement, and Protection Program (WREP)
currently being developed by the Division of Water Quality is an important part of future wetland
management strategies. The objectives of the WREP include increasing the net wetland acres,
functions, and values in each river basin and fostering a comprehensive approach to environmental
protection by coordinating planned wetland restoration with basinwide water quality planning,
coastal management, watershed improvement planning, and local land use planning. The goal of
these restoration efforts will be to restore wetlands within a watershed context that is consistent
with the goals of the basinwide planning initiatives. The incorporation of wetland restoration and
management plans into the basinwide planning process may reduce the need for more expensive
methods of controlling point and nonpoint sources of pollution.
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Additionally, the Division of Coastal Management is currently undertaking an initiative to map the
wetlands of the lower Roanoke River basin in Bertie, Washington and Beaufort counties. The
Division of Coastal Management's GIS maps will enable DWQ to target restoration sites in the
Roanoke and other coastal river basins to meet the goals of the basinwide planning initiatives.

6.3 RECOMMENDED MANAGEMENT STRATEGIES FOR OXYGEN-
CONSUMING WASTES ‘ ,

Maintenance of dissolved oxygen (DO) is critical to the survival of aquatic life and to the general
health of North Carolina's surface waters. The daily average dissolved oxygen standard for most
waters in the state, except for waters classified as trout and swamp waters, is 5.0 mg/l. Waters
classified as swamp waters may have naturally lower dissolved oxygen and these are prevalent in
lower portion of the basin. The appropriate level of dissolved oxygen for swamp waters will vary
from stream to stream. Trout waters have a daily average dissolved oxygen standard of 6.0 mg/l
and there are several trout streams in the headwaters of the basin.

Biochemical oxygen demand (BOD) and ammonia nitrogen (NH3-N) associated with wastewater

treatment plants are generally the types of oxygen-consuming wastes of greatest concern. During
summertime conditions, when temperature is high and streamflow is low, point source BOD and
NH3-N have the greatest impact on instream dissolved oxygen concentrations. Under these

conditions, nonpoint source pollution input, which typically occurs as a result of rainfall events,
has a minor impact. Therefore, NPDES permits for wastewater facilities generally limit BOD3 (or

CBOD5) and NH3-N in point source discharge effluents to control the effects of oxygen depletion

in receiving waters. Where residual BOD is significant, management of nonpoint sources to
reduce loading is recommended by implementation of best management practices. Additionally,
constructed wetlands can be strategically engineered and positioned in the landscape to reduce the
input of oxygen demanding wastes. Constructed wetland treatment systems can remove between
50% and 90% of the BODS5 from primary effluent (Bastian and Benforado 1988).

The coastal floodplain forests of North Carolina have demonstrated ability to remove and process
wastewater nitrogen by sedimentation, ammonification, nitrification and denitrification, and
decrease concentrations downstream, if the system is not overloaded (Kuenzler 1988). However,
for the Roanoke River forested floodplain wetlands to effectively remove oxygen demanding
wastes, it is important that the flow regime remain be properly manipulated. If the seasonal
flooding regime is improperly manipulated, the nutrient transformation processes will be impacted
which could result in the draining of anoxic swamp waters into the river and a net export of
nitrogen.

BOD/DO models are used by DWQ to determine oxygen-consuming waste limits in NPDES
permits. The choice of model, North Carolina's desktop empirical model (Level B) or the field
calibrated, QUALZ2E model, is determined by the amount of data available for a given stream reach
(Appendix III-A). Modeling is not conducted in some instances, such as for discharges into
swamp-like systems, zero flow streams, and HQW stream segments where NPDES permit
limitations are determined by special procedures and regulations.
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6.3.1 Discharges to Low Flow Streams

Due to the preponderance of low flow streams across the state, the Division developed regulations
for evaluating discharges to low flow streams. In 1980 studies were performed on zero flow
streams (7Q10 and 30Q2 = 0 cfs) to determine the effect of wastewater discharges. The data
concluded that:

o steady-state models do not apply to zero flow streams, particularly those receiving waste from
small discharges; ‘

o the pool/riffle configuration of these small streams results in violations of the DO standard even
when the wastewater is well treated;

o small streams receiving wastes from schools, mobile home parks, subdivisions, etc. flow
through populated areas where children have easy access to the streams;

o noxious conditions were found in the low flow streams that were part of the study.

As aresult of the study, regulations were developed that prohibit new or expanded discharges of
oxygen-consuming wastes to zero flow streams. Existing facilities discharging to zero flow
streams were evaluated for alternatives to discharge. Many facilities found alternatives to a surface
water discharge and some facilities built new treatment plants to meet advanced tertiary limits for
BOD35 and NH3-N. Facilities that currently discharge to a zero flow stream but which have not yet

been evaluated will receive the following language in their NPDES permit:

Removal of the discharge will be required if a more environmentally sound and
economically achievable alternative is available. ~An engineering report evaluating
alternatives to discharge is due 180 days prior to permit expiration along with the permit
renewal application. As part of the report, the cost of constructing a treatment facility to
meet limits of 5 mg/l BODs, 2 mg/l NH3-N, 6 mg/l dissolved oxygen and 17 ug/l chlorine

must also be included if there are no alternatives to a surface water discharge. Upon review
of the results of the engineering report, the Division may reopen and modify this NPDES
permit to require removal of the discharge, modified treamment designs, and/or revised
effluent limitations within a specified time schedule.

This policy typically covers small discharges, i.e., schools, mobile home parks, rest homes,
subdivisions, etc. which discharge to zero flow streams in headwater areas. While these
discharges may not cause severe water quality problems in mainstem reaches of the Roanoke River
Basin they can cause localized problems in their low flow receiving streams. ,

The results of the 1980 study were extrapolated for facilities discharging to low flow streams with
2 7Q10 = 0 and a 30Q2 > 0 since similar adverse impacts are expected in the receiving streams.
Regulations were developed to set effluent limitations for new and expanded discharges of oxygen
consuming waste at 5 mg/l BODS, 2 mg/l NH3-N, and 6 mg/l DO, unless it is determined that
these limitations will not protect water quality standards. The following Marlowe Creek example
illustrates the problem with facilities discharging into low flow streams.

Marlowe Creek (Subbasin 05)

Roxboro WWTP discharges 5 MGD of treated effluent (equal to 7.74 cubic feet per second (cfs))
into Marlowe Creek. According to USGS flow statistics, Marlowe Creek has a summer 7Q10=0
and a2 30Q2 = 0.1 cfs. This results in the WWTP effluent dominating the receiving stream. The
Roxboro WWTP NPDES permit was originally issued prior to the low flow regulations. The
stream also receives stormwater run-off from the City of Roxboro.
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In 1994, DWQ conducted benthic macroinvertebrate and fish community structure studies at SR }

1322, located 3.4 miles downstream from the Roxboro WWTP outfall. The study results indicate
the stream is impaired. These studies were not designed to determine the cause of the impairment; o
however, DWQ believes that the documented impact is due in part to the effluent dominated nature j
of the system. The Marlowe Creek watershed has been prioritized for the investigation and
implementation of non-point pollution management strategies. DWQ will conduct additional

investigations prior to the next Roanoke River Basinwide Plan of 2001. Future studies will be " )

designed to determined the cause of the impairment. The results will be used to determine if more
stringent NPDES permit limitations should apply to the Roxboro WWTP and/or, if urban

stormwater management measures should be implemented. }

6.3.2 Discharges to Swamp Waters .

Many of the streams in the Roanoke River Basin are classified as swamp waters. DWQ does not " 9

have a good tool to evaluate the ability of these waters to assimilate OXygen-consuming wastes as

our desktop dissolved oxygen model assumes a steady-state, one-dimensional flow, and these ' ' I

conditions may not exist in swamp waters. In addition, data analyses from a previously studied
system in the Lumber River Basin indicated that critical conditions in a swamp system are not

necessarily limited to low flow conditions. Inadequate flow and water quality data prevent l

verification of the relationship between flow and dissolved oxygen in many of the tributaries
classified as swamp waters. '

Given the difficulty of determining assimilative capacity in these waters, DWQ has identified the )

need to develop a better tool to evaluate a swamp system's ability to assimilate waste flow. Since
nany swamp Systems are very slow moving and naturally have low dissolved oxygen

concentrations, the criteria to determine impact is currently being reevaluated. A work group has ; }

been formed in the Water Quality Section to determine wastewater impacts given various treatment
capabilities and flow conditions in a swamp. Instream data above and below several facilities will

hydrologic regimes within the swamps in question. Emphasis will be placed on data collected
during high, low and medium flows and during a falling hydrograph event when swamp
backwaters drain to the mainstem carrying potentially lower dissolved oxygen concentrations.

be used as part of the study. The focus of the study is to evaluate discharge impacts during various ?

Until these studies are completed, new discharges will not be permitted at limits no less stringent
than 15 mg/l BOD5 and 4 mgl NH3-N (NH3-N may be lower if dilution is lower). More

stringent limits may be needed on a case-by-case basis if data or conditions suggest that adverse ,
impacts will occur. Existing facilities will receive current permit limits unless they expand or site ‘

snecific_infarmatinn.

g axraslolla

expansion, they will receive existing loading (mass basis).

The following are swamp-designated systems which have been listed as impaired:

Conoconnara Swamp (Subbasin 08)

Biological data indicates this stream is impaired. However, assigning water quality ratings to this
system and other swamp systems is complicated by natural conditions of a swamp which may
indicate impairment when compared to criteria in a free flowing stream. In Conoconnara Swamp,
a stagnant low-flowing stream, significant hydrogen sulfide releases from the bottom sediments
have been observed. Hydrogen sulfide and other gases from bottom sediments is a common
indicator of the breakdown of organic material in very slow streams.

|
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Therefore, the impairment is partially attributed to natural conditions, including low DO
concentrations, of this swamp-like system. However, agricultural run-off further impairs the
water quality of the system. The Conoconnara Swamp watershed has been targeted for non-point
pollution controls. DWQ will continue to monitor this system and will re-evaluate this impairment
prior to the next basin plan.

Cashie River (Subbasin 10)

This river is typical of many large, slow-moving lower coastal plain rivers. Biological data
indicate the stream is impaired. However, significant improvement in the last two miles of the
downstream section of the river has been documented. The impairment is partially attributed to
natural conditions. However, extensive farming occurs in areas of the Cashie River watershed
suggesting agricultural run-off being a significant contributor of the impairment. The Cashie River
watershed should be targeted for implementation of non-point pollution control strategies by DWQ
and by agricultural and forestry agencies. DWQ will continue to monitor this system and will re-
evaluate this impairment prior to the next basin plan.

6.3.3 Dissolved Oxygen Mainstem Models

Roanoke River from Roanoke Rapids to Hamilton (Subbasins 08 and 09)
In North Carolina, the Roanoke River begins at the Roanoke Rapids Lake dam and extends for 137
miles to the Albemarle Sound. This section of the river is referred to as the lower Roanoke River.

Several dissolved oxygen models have been developed for the lower Roanoke River. These
include a model developed by the Research Triangle Institute (RTT) in 1986 and a model developed
by Roy F Weston, Inc. in 1990. These models helped DWQ to better understand the Roanoke
River system, but the models could not be used by DWQ to determine the assimilative capacity of
the stream due to model development and calibration concerns. Also, DWQ developed a model
using the North Carolina's desktop Level B procedure to determine the oxygen consuming waste
assimilative of the river. However, this model was not field calibrated but developed empirically
with methods and assumptions not specific to a large system like the Roanoke River which results
in a considerable degree of model uncertainty. '

In light of the above, in 1995 DWQ developed a field calibrated dissolved oxygen model -
(QUALZE) for 74 stream miles of the mainstem of the Roanoke River, from the Roanoke Rapids
dam to Hamilton (Figure 6.2). The QUALZ2E model was used to determine the oxygen-consuming
waste assimilative capacity of the lower Roanoke River. As can be seen in Figure 6.2, at existing
permitted loads during low flow conditions, the predicted minimum dissolved oxygen level is
approximately 6 mg/l. DWQ will continue to use this model to allocate oxygen-consuming permit
limitations in the Roanoke River mainstem from Roanoke Rapids to Hamilton. In tidal waters,
management strategies will be developed on a case-by-case basis using all available flow and water
quality information to assess discharge impacts. More detailed information can be found in
DWQ's modeling report (DWQ, 1996).
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Figure 6.2 Prediéted Dissolved Oxygen Concentrations in the Lower Roanoke River From Ji
Roanoke Rapids (left) to Hamilton (right) Based on a QUAL2E Model of Discharges - ’
of Existing Permitted Loads During Summer Low-Flow Conditions -

Dan River from NC 220 to North Carolina-Virginia State Line o ‘ ]

The North Carolina's desktop Level B model was applied to the mainstem of the Dan River from

NC 220 to the North Carolina-Virginia state line. This model included a few significant tributaries }

to the Dan River such as Mayo River, Buffalo Creek, Rockhouse Creek and Hogan Creek. The

model will continue to be used by DWQ to allocate oxygen-consuming waste limitations in NPDES , ‘
permits. Although the model does not predict substandard DO concentrations at existing permitted .
loads, the results should be interpreted with caution since the empirical equations contained in the ’

Level B procedure may not apply to the Dan River. Instream DO data collected from 1990 to 1994

does not indicate a need for further modeling at this time. However, DWQ will continue to

moritor the instream DO concentrations and will analyze the data for trends. The instream data L
will be used to determine if a field calibrated model is necessary in the future. p
6.4 MANAGEMENT STRATEGIES FOR NUTRIENTS ]

Control of nutrients.is necessary to limit algal orowth -potential;to-assurc-protection of the-dnstream-—

chlorophyll a standard, and to avoid the development of nuisance conditions in the state's ‘
waterways. Point source controls are typically NPDES permit limitations on total phosphorus ; }
(TP) and total nitrogen (TN). Nonpoint controls of nutrients generally include best management :
practices (BMPs) to control nutrient loading from areas such as agricultural land and urban areas.

6.4.1 Assimilative Capacity , S

blooms) develop. Although a system may have not been determined to be eutrophic, the
development of macrophytes (aquatic weeds) may compromise the intended use of the waterbody.
The Roancoke River Basin has some areas where eutrophication problems exist such as Roxboro .
Lake, Lake Roxboro, Farmer Lake (near Yanceyville) and White Millpond in eastern Halifax } [

County. In the past, eutrophication has been documented in the Nutbush Arm of Kerr Lake (it is o
currently rated as mesotrophic).

The nutrient assimilative capacity in a system is compromised when eutrophic conditions (algal }
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Excessive macrophyte growth has been documented in Kernersville Reservoir, Mayo Reservoir,
Lake Gaston and Roanoke Rapids Lake. Further evaluation of the sources of. nutrients and
appropriate control strategies need to be developed. The N.C. Division of Water Resources and
the N.C. Aquatic Weed Control Council have been working in controlling macrophytes in Lake
Gaston. The U.S. Amy Corps of Engineers is controlling macrophytes in Kerr Lake through
chemical treatment. Carolina Power and Light has been treating macrophytes in the Mayo
Reservoir.

6.4.2 Management of Specific Waterbodies

Roxboro Lake and Lake Roxboro (Subbasin 05)

These two lakes are water supply reservoirs near the Town of Roxboro. Although these lakes
currently support all of their uses, 1994 sampling indicated the lakes are eutrophic. The
watersheds for both lakes are comprised of agricultural, forest and pasture lands, and residential
areas. Implementation of nonpoint source nutrient reduction best management practices will be
needed in order to prevent further water quality degradation and loss of uses. The lakes will
continue to be monitored and reevaluated prior to the next basin plan.

Nutbush Arm of Kerr Lake (Subbasin 06)

Conditions at the headwaters of the Nutbush Creek Arm have in the past been nearly
hypereutrophic. During low flow conditions, Nutbush Creek is dominated by the effluent of the
Henderson WWTP. A study conducted in 1988 by DWQ indicated that the Henderson WWTP
was a major contributor of nutrients to Nutbush Creek.

Since the mid 1980's, DWQ has been working with the City of Henderson to resolve this problem
including the implementation of a phosphorus limitation in its NPDES permit. The Henderson
WWTP has undergone a number of upgrades, including phosphorus removal capabilities.
Significant water quality improvements have been realized from the City's efforts as indicated in
Figures 6.3 and 6.4.

Data collected by DWQ in 1994 ranked the lake as being mesotrophic. The lake's new ranking
may indicate improvement due to the WWTP's upgrades. DWQ will continue to monitor the
Nutbush Arm of Kerr Lake.

Lake Gaston (Subbasin 07)

Lake Gaston is located between Kerr Lake and Roanoke Rapids Lake. This body of water is
impaired due to the infestation of exotic plants such as hydrilla (Hydrilla verticillata), Brazilian
Elodea (Egeria densa), Eurasian watermilfoil (Myriophyllum spicatum) and Brittle Naiad. These
plants are estimated to cover about 3,100 acres, or 15% of the lake's surface. The NC Division of
Water Resources has been applying herbicides to the plants in the lake since 1991. The herbicide
treatments increased every year from 1991 to 1994. In 1995, the pesticides were cut back as grass
carp were introduced to the lake to control the plants. Additional treatments of the plants are
planned for 1996 but will take into account the effects of the grass carp. The need for nutrient
controls to the lake should be examined prior to completion of the next basin plan.

Roanoke Rapids Reservoir (Subbasin 08)

Roanoke Rapids Reservoir is located immediately below Lake Gaston. This body of water is also
impaired due to the infestation of exotic weeds such as hydrilla (Hydrilla verticillata), Brazilian
Elodea (Egeria densa), and Eurasian watermilfoil (Myriophyllum spicatum). The lake was rated
mesotrophic in 1994 and nutrient values have remained low to moderate since 1983. North
Carolina Power and the N.C. Division of Water Resources have considered options for controlling
these aquatic weeds although no specific actions are planned in the near future. The watershed is
being targeted for NPS pollution controls.

6-15
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6.4.3 Nonpoint Source Control Strategies for Meeting Nutrient Goals through
Wetlands Protection :

Protection and/or restoration of wetlands may prove to be a cost-effective tool in ‘controlling
nutrients. Numerous authors have studied the effectiveness of riparian wetland forests for nutrient
retention and transformation. The location of riparian wetlands allows them the opportunity to
receive nutrients from the surrounding landscape and through overbank flooding. In addition. to
the storage of nutrients in wetland vegetation, the microbial and chemical processes within wetland
soils may function to completely remove nutrients from the system. Kuenzler and Craig (1986)
found that the riparian systems along the Chowan River removed 64% of the total nitrogen and
43% of the total phosphorus from upland, predominantly nonpoint, sources.

Headwater riparian wetlands are the most important wetlands in terms of sediment and associated
nutrient and toxicant retention. Since small streams comprise most of the total stream length within
a watershed, these areas intercept the greatest portion of eroded sediments and associated
substances before these pollutants reach waters downstream. One study found that approxxmately
80% of the sediments entering a stream were retained in headwater wetlands.

The Roanoke River basin contains large expanses of bottomland hardwood forests and cypress-
tupelo swamps. The river and floodplain wetlands form one of the most biologically significant
sites in the coastal plain of the south Atlantic states. The water flow of the river along the coastal
plain is unobstructed by reservoirs, creating some of the nation's best examples of bottomland

6- 16
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. o
hardwood forests (Frost et al. 1990). Protection of these significant bottomland hardwoods will o
protect the nutrient and sediment removal benefits provided by the adjacent floodplain. Currently,

portions of the floodplain forests are protected by The Nature Conservancy, the North Carolina o
Wildlife Resources Commission, and the U.S. Fish and Wildlife Service (Frost et al. 1990). N

Nonpoint source reduction measures should capitalize on and protect the nutrient removal and :
transformation function of these important floodplain wetlands. This can be accomplished through : f
. the following initiatives. ‘ : : -

. Continue acquisition and restoration efforts to protect bottomland hardwood forests in the ' l
coastal plain of the basin. Section 319(h) funds can be used to acquire and restore riparian i
wetlands that are important to preventing and controlling NPS pollution in the Roanoke.
Additionally, the Roanoke River National Wildlife Refuge is continuing efforts to acquire o
land through voluntary contributions or acquisition. }

. Encourage the use of riparian buffers in areas of intensive agriculture. Riparian buffers can ¢
be restored and éstablished along cropland, pasture, hayland, or rangeland to remove S f
nutrients, sediments, organic matter and pesticides. Close to a third (20,000 acres) of the
basin's acreage is agricultural (APES 1993).

. Utilize forestry incentives programs to reduce sediment and nutrient inputs from forestry E
practices along the Roanoke River. The Forest Stewardship Incentives Program
administered by the Division of Forest Resources and the U.S Forest Service provides '
cost-share funds for implementing Forest Stewardship Plans. Cooperative initiatives )

between industry and conservation organizations, such as The Nature Conservancy and
Georgia-Pacific, will further protection of these water quality, functions. The limited -
partnership between the North Carolina Chapter of The Nature Conservancy and Georgia- 1
Pacific was instrumental in reducing the extent of forested wetland logged by Georgia-

Pacific as well as encouraging the use of environmentally sound logging.

6.5 MANAGEMENT STRATEGIES TO CONTROL TOXIC SUBSTANCES : f

Toxic substances routinely regulated by DWQ include metals, organics, chlorine and ammonia. 5
Section 3.2.3 of the basin plan describes toxic substances. g

6.5.1 Assimilative Capacity

Chlorine has widespread use as a disinfectant and is often left in residual amounts that may prove ‘ ]
toxio insmqm Ao ettt mal 1o ANYETON

am-unéce-crtical-low-flow-conditions-BWQ-is-currently-requiring-residual-chlorine—————

limits in all new or expanding discharges where chlorine is used for disinfection. All facilities C
located in trout waters will receive chlorine limits based on the standard. j

Letters addressing chlorine toxicity were sentin 1993 to all facilities who are monitoring for total .
residual chlorine. These letters encourage permittees to examine the chlorine levels in their effluent ,« }
and note that a chlorine limit may be implemented in the future. Currently, DWQ is. not assigning

new chlorine limits to existing (built) facilities.

Whole effluent toxicity limits are also assigned to all major discharges and any discharger of
complex wastewater (those containing or potentially containing toxics).

Finally, DWQ recognizes that toxics from nonpoint sources typically enter a waterbody during
storm events. ‘Toxic pollution from both point and nonpoint sources is a growing issue of concern

in this country. However, DWQ has not documented any' surface waters in the Roanoke River
Basin as impaired due to toxic run-off.

6- 18 v o
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DWQ has identified problems in Belews Lake and Hyco Lake due to bioaccumulation of selenium
in fish tissue, in the lower reaches of the mainstem Roanoke River and Welch Creek due to
bioaccumulation of dioxin in fish tissue, and in Nutbush Creek due to failure of the City of
Henderson WWTP to comply with the whole effluent toxicity test. The following management
strategies have been applied to these surface waters.

6.5.2 Belews Lake (Subbasin 01)

In 1975, Duke Power Company began operating a coal burning power plant at Belews Lake.
Water was used to sluice the ash residue and routed to a settling pond which in tumn discharged to
Belews Lake. In 1978 it was determined that this practice resulted in an unexpected concentration
of selenium by the aquatic food chain organisms in the lake. Selenium bioaccumulation blocked
reproduction in warm water fish species indigenous to the Belews Creek/Belews Lake system.

Since the late 70's, DWQ has worked with Duke Power to resolve this problem. In 1984, the
power plant was converted from a wet ash sluicing system to a damp disposal system which offers
the advantage of having no excess water to be treated and discharged. Thus, the ash basin effluent
was removed from the reservoir. Bottom ash sluice which offers little or no chemical leaching was
routed directly to the Dan River with a selenium NPDES permit limitation. As part of the
conversion process, DWQ required Duke Power to extensively monitor the Dan River to assess the
impact the new discharge may have on water quality and selected biota.

DWQ and Duke Power continue to monitor Belews Lake and the Dan River. Selenium
concentrations in the water column of these streams are well below the 5 ug/l standard. Selenium
concentrations in Belews Lake fish have exhibited a decreasing trend in recent years. The 1988
fish consumption advisory was recently revised from all species to include only common carp,
redear sunfish and crappie. Belews Lake is currently considered in "recovery status." In the Dan
River, data indicate that selenium concentrations are well below levels which result reproductive
failure, and well below levels considered safe for human consumption. Benthic macroinvertebrate
sampling conducted by Duke Power indicate no effect of the discharge to the macroinvertebrate
community of the Dan River. DWQ considers Belews Lake as an impaired stream until such time
the fish consumption advisory is lifted, but it is not included on the 303(d) list (Appendix VI) since
a management strategy is in place.

6.5.3 Hyco Lake (Subbasin 05)

Carolina Power & Light Company (CP & L) built the Hyco Reservoir in 1965 and started
operating the Roxboro Steam Electric Plant in 1966. The original wet fly ash sluicing system
discharged to the reservoir. After a decline in the sport fishery, studies were conducted in the late
1970's which documented bioaccumulation of selenium in the lake's food chain.

In 1985, the North Carolina water quality standard for selenium was reduced from 10 ug/l to 5
ug/l. In light of this, DWQ developed a model to determine a new selenium NPDES permit
limitation that would protect the selenium water quality standard in the reservoir. The analysis
resulted in a more stringent permit limitation for selenium. In 1986 CP&L began conversion of the
plant to a dry fly ash system to reduce selenium concentrations at the effluent. The new system has
been operational since January 1990. ‘

CP&L is required by the NPDES permit to provide long-term chemical and biological monitoring
of the lake and to assess trends in selenium concentrations in the water, sediment, and tissue of
aquatic organisms. DWQ also collects biological and chemical data in the reservoir. Selenium
concentrations in the water column have remained below the State water quality standard since
1990 and selenium levels in fish tissue continue to decline. In May 1995, a partial lifting of the
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consumption advisory was issued. Common carp, white catfish and green sunfish remain in the
fish consumption advisory. DWQ considers Hyco Lake as an impaired stream until such time the
fish consumption advisory is completely lifted, but is is not included on the 303(d) list (Appendix
VI) since a management strategy is in place. - : ;

6.5.4 Roanoke River (from' Williamston to Batchelor Bay) and Welch Creek
(Subbasins 08 and 09)

Weyerhaeuser Paper Clompany operatés a paper mill near Plymouth. The outfall originé]ly |

discharged to Welch Creek until 1988 when it was relocated to the Roanoke River. In the 1980's it
was recognized that dioxin, a carcinogen byproduct of the chlorine paper bleaching process, was
accumulating in fish tissue in the receiving stream. The EPA mandated all states to include a dioxin
limitation in NPDES permits for bleach kraft paper mills by mid 1993. In light of this,
Weyerhaeuser implemented measures to drastically reduce dioxin concentrations in its effluent. In
1993, a dioxin limitation was added to the NPDES permit. Weyerhaeuser dioxin reduction efforts
culminated in 1994 with a complete modermization of the paper mill in which chlorine is not used in
the process.

Weyerhaeuser is required by the NPDES permit to provide extensive water quality and biological
monitoring of the area of impact. The data indicate that dioxin levels in fish are gradually
decreasing since the company started its dioxin reduction programs. However, the State fish
consumption advisory remains in effect from Williamston to the mouth at Albemarle Sound for all
species except for herring and shad. This section of the Roanoke River and Welch Creek will
remain listed as impaired streams until such time the fish consumption advisory is completely

lifted, but it is not included on the 303(d) list (Appendix VI) since a management strategy is in
place.

6.5.5 Nutbush Creek (Subbasin 06)

This stream is impacted by the City of Henderson WWTP and urban run-off. The City of
Henderson WWTP effluent dominates the stream flow with an instream waste concentration of
97%. Benthic macroinvertebrate sampling conducted in August and October 1994 indicate that
water quality has improved since the previous benthic macroinvertebrate sampling of 1988.
However, the abundance and taxa richness values are still considered "fair."

DWQ is currently working with the City of Henderson, and compliance with the whole effluent
toxicity test is expected in 1996.

6.6 MANAGEMENT STRATEGIES FOR CONTROLLING. SEDIMENTATION _

Sedimentation is a concern in the Roanoke Basin (see section 3.2.4 of Chapter 3). Although there
are only 14.3 miles of monitored streams in the basin considered impaired due to sedimentation,
DWQ staff who conducted sampling in the upper basin noted evidence of sedimentation even
though biological ratings were high enou gh to be ranked as unimpaired. It is important to address
this issue before it worsens and the biological communities suffer.

Sedimentation is essentially a widespread nonpoint source-related water quality problem which
results from land-disturbing activities. The most significant of these activities include agriculture
and land development (e.g., highways, shopping centers, and residential subdivisions). For each
of these major types of land-disturbing activities, there are programs being implemented by various

government agencies at the state, federal and/or local level to minimize soil loss and protect water
quality. '
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DWQ's role in sediment control is to work cooperatively with those agencies that administer the
erosion and sediment control programs in order to maximize the effectiveness of the programs and
protect water quality. Where programs are not effective, as evidenced by violation of instream
water quality standards (section 3.2.4), and where DWQ can identify a source, then appropriate
enforcement action can be taken. Generally, this would entail requiring the land owner or
responsible party to install acceptable best management practices (BMPs). BMPs vary with the
type of activity, but they are generally aimed at minimizing the area of land-disturbing activity and
the amount of time the land remains unstabilized; setting up barriers, filters or sediment traps (such
as temporary ponds or silt fences) to reduce the amount of sediment reaching surface waters; and
recommending land management approaches that minimize soil loss, especially for agriculture.

Some control measures, principally for construction or land development activities of 1 acre or
more, are required by law under the state's Sedimentation and Erosion Control Act administered by
the NC Division of Land Resources. For activities not subject to the act such as agriculture,
erosion and sediment controls are carried out on a voluntary basis through programs administered
by several different agencies. The NC Agricultural Cost Share Program administered by the NC
Division of Soil and Water Conservation provides incentives to farmers to install best management
practices (BMPs) by offering to pay up to 75% of the average cost of approved BMPs. A federal
Farm Bill program administered by the Natural Resource Conservation Service provides an
incentive not to farm on highly erodible land (HEL) by taking away federal subsidies to a farmer
that fails to comply with the provision.

The NC Agricultural Cost Share Program funding totals for 1985 through 1994 are presented in
Table 6.14. Table 6.14 presents expenditures by subbasin within the Roanoke basin. The cost
share figures include a wide array of BMPs including conservation tillage, terraces, diversions,
critical area plan, sod-based rotation, crop conservation grass, crop conservation trees, filter strip,
field border, grass waterway, water control structure and livestock exclusion.

Table 6.3 NC Agricultural Cost Share Program Statistics for Erosion Control in the Roanoke
River Basin (Cumulative totals 1985 -1994) -

ACRES TONS OF TOTAL
SUBBASIN AFFECTED SOIL SAVED CONTRACT AMT
03-02-01 1,870 34,778 $406,551
02 1,215 31,631 $145,126
03 3,724 31,558 $404,011
04 3,830 17,3717 $284,995
05 11,569 95,796 $1,062,544
06 2,349 26,212 $196,062
07 4,998 18,291 $279,963
08 7,400 33,234 $310,979
09 8,340 906 $375,959
10 8.675 11.032 $271.543
TOTALS ‘ 53,970 300,815 $3,737,733

No sediment control measures are 100% effective so some level of sedimentation is expected as
long as land-disturbing activities occur. But there are still additional improvements that can be
made as listed below. Education and promotion of stewardship are keys to improvement along
with judicious strengthening of regulations and enforcement.

Finally the sediment and soil stabilizing functions of wetlands cannot be ignored when developing
an NPS pollution control strategy. The same characteristics important for nutrient removal and
transformation are important for physical removal of sediments. Nutrient and sediment removal
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functions of wetlands are interrelated: and, therefore, the previous discussion on nutrient removal
and transformation in Section 6.4 also addresses strategies for controlling sediment.

The role of the floodplain wetlands along the Roanoke River in sediment removal is based on their
opportunity and ability to receive and retain sediment, respectively. Approximately 59% of the
Roanoke River use-impaired stream miles are impacted by agriculture. Wetlands in predominantly
agricultural watersheds have more opportunity to receive runoff and, therefore play an essential
role controlling sedimentation. Headwater wetlands and broad floodplain wetlands are ideally
located in the watershed to perform sediment retention functions. In the Roanoke River basin, the
expansive bottomland hardwood forests in the coastal plain retain sediments, not held by
headwater wetlands, through overbank flow. The preservation of the bottomland hardwood forest

through acquisition or conservation easements is critical to control sedimentation in the Roanoke
River. ‘ '

In addition to conservation of wetlands for NPS pollution abatement, the creation and restoration
of forested wetland buffer strips should continue to be encouraged through existing sedimentation
control programs, both voluntary and regulatory.. These programs include the Agricultural
Conservation Program, Watershed Protection and Flood Prevention Program, and the
Sedimentation and Erosion Control Program. In a non-sensitive watershed, a forested wetland
buffer strip of 25 ft on each side of an intermittent stream would provide a reasonable level of
protection from sedimentation. For perennial streams, a forested wetland buffer of 50 ft would
provide sufficient safeguards. In sensitive watersheds, additional protection, such as doubling the

width of the buffer strips, would be required to provide sufficient sedimentation control (DEM
1993). .

Recommendations for Improving Erosion and Sediment Control

o  Continue to promote effective implementation and maintenance of erosion and sediment
control measures by contractors, developers, farmers and other land owners. Even the best-
-designed plans will not work if those responsible for maintaining silt fences, ground cover,

settling ponds, grassed waterways, etc. are not carrying out those responsibilities either due
to lack of understanding or carelessness. '

0  Evaluate effectiveness of enforcement of existin g sediment control programs. '

0  Encourage more widespread adoption of erosion and sediment control programs by local
governments, especially in rapidly developing areas. Coastal counties can include
recommendations to address erosion and sedimentation in development of land use plans
under the Coastal Area Management Act. Other city and county governments that have not
adopted programs can be still become involved through local education efforts, maintaining

nuhlinle PP N gy B
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puoseiy-0wnes-tands;-and-coordinating = with-other agerncics such as local Soil and water
conservation districts and NC Division of Land Resources to identify and correct problems.

0  Promote public education at the state and local level on the impacts of sedimentation and the
need for improved sediment control. The cumulative effects of a number of small projects
can significantly degrade water quality and habitat downstream.,

0  Evaluate existing sedimentation and erosion control rules and statutes for possible

. strengthening at the state and local level. Examples include limiting the area of disturbed land
on a given site and reducing the time period for reestablishing vegetation on denuded areas.

0  Maintaining vegetated stream buffers along fields and in urban areas is an excellent means of
controlling sedimentation and other nonpoint source pollution.

Appendix V provides a list of agencies and corresponding contacts that can be used to. obtain
technical assistance to implement the above recommendations,

S
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Chapter 6 - Water Quality Concerns, Goals and Management Strategies

6.7 MANAGEMENT STRATEGIES FOR URBAN STORMWATER CONTROL
6.7.1 NPDES Stormwater Management

There are no municipalities in the Roanoke River Basin that are required to obtain permits requiring
the management of stormwater runoff within their jurisdiction.

Throughout the Roanoke Basin, various types of industrial activities with point source discharges
of stormwater are required to be permitted under the NPDES stormwater program. These include
activities related to manufacturing, processing, materials storage areas and construction activities
with greater than five acres of disturbance. All of those areas requiring coverage must develop
Stormwater Pollution Prevention Plans (SWPPP) to minimize and control pollutants discharged
from their stormwater systems. These SWPPPs are subject to review and modification by the
permitted facilities and DWQ to assure that management measures are appropriate.

6.7.3 Recommendations for Controlling Stormwater Impacts by Local
Governments Not Subject to NPDES Stormwater Requirements

For local governments that are not required to develop stormwater programs but where urban
stormwater impacts have been identified and/or where urban water guality is of concern to local
citizens, there are several basic steps, listed below, that could be undertaken at relatively low cost
to help control urban stormwater pollution.

o Mapping of municipal storm sewer systems and outfall points, and developing procedures to
update this information.

o Evaluating existing land uses in the local government's jurisdictional area to determine where
sources of stormwater pollution may exist. In addition, local government activities and
programs could be evaluated to determine where existing activities address stormwater
management in some way, or could be modified to do so.

o Developing educational programs to inform citizens of activities that may contribute pollutants
to stormwater runoff (dumping oil, paint or chemicals down storm drains) and offering ways
of carrying out such activities in an environmentally sound manner. Storm drain stenciling is
a good example of a low cost educational tool.

o Developing programs to locate and remove illicit connections (illegal discharge of non-
stormwater materials) to the storm sewer system. These often occur in the form of floor
drains and similar connections. In practice, stormwater management programs represent an
area where local governments can develop their own ideas and activities for controlling
sources of pollution.

o Reviewing local ordinances pertaining to parking, curb and gutter and open space
requirements. Many of these local ordinances could be modified to enhance water quality
protection from urban stormwater runoff impacts. Maintaining riparian buffer strips along
streams is an example.

Wetlands can be created along streams in urbanized areas of the watershed to receive stormwater
runoff. Natural wetlands already serve as water treatment systems for agricultural and urban
runoff. Virtually every water quality parameter can be affected by passage through a wetland.
This includes nutrients, heavy metals, pesticides, organics, and other chemical constituents
(Bastion and Benforado, 1988). When transported into a wetland, pollutants can be removed by
burial, chemical breakdown, and/or assimilation into plant tissue.
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DWQ's urban stormwater staff have recently completed a series of stormwater workshops across
the state for the benefit of local governments and others on addressing urban stormwater pollution.
DWQ can provide additional information to interested local governments or can provide references
of other local governments in the state that are undertaking programs on their own. Below is a list
of available literature prepared by the NC Cooperative Extension Service and the Land-of-Sky
Regional Council under federal grants administered by DWQ. The last item is a document
prepared by DWQ that should be available this year.

o Stormwater Management Guidance Manualy,‘ 1993, Cooperative Extension Service (NCSU)

o  Stormwater Management in North Carolina: A Guide for Local Officials, 1994, Land-of-Sky
- Regional Council, Asheville, NC (Eaker, 1994) : ‘ :

o  Stormwater Fact Sheets by Land-of—Sky Regional Council, 1994

1) Stormwater Problems and Impacts: Why all the Fuss?

2) Stormwater Control Principles and Practices

3) Stormwater Management Roles and Regulations

4) Local Stormwater Program Elements and Funding Alternatives

o Stormwater Besi Management Practices, 1995, NC Division of Environmental Management
6.8 MANAGEMENT STRATEGIES FOR CONTROLLING COLOR

The discharge of color is to be regulated such that only such amounts as will not render the waters
injurious to public health, secondary recreation, or to aquatic life and the wildlife or adversely
affect the palatability of . fish, aesthetic quality or impair the waters for any designated uses.
However, the practical application of this regulation must take into account the various ways in
which color is perceived in the environment. Color in natural waters is rarely the result of one
specific chemical, rather a mixture of many dissolved and/or suspended constituents contribute to
color. Also, the stream bed and sediments may contribute to color. Because color is perceived
differently by different people and in different lighting conditions, no general definition of color
impairment can be specified by a simple set of criteria. :

DWQ s preééntly workihg to develop a color monitoring protocol that will allow specific analyses

of color in waters of the State. Because textile industries are a significant source of color to waters

of the North Carolina including the Roanoke River Basin, DWQ is currently working with the
North Carolina Textile Manufacturing Association to develop appropriate monitoring and
compliance methodologies for color. Two subbasins that make up_the_Sonth Fork Catawha_River
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watershed have been targeted in a pilot study to address color. Once this pilot study is complete,
monitoring and or color limits may be required for facilities with significant colored discharges. In

the Roanoke River Basin the City of Roxboro WWTP has been identified for possible participation
in future color monitoring.

-~ 6.9 MANAGEMENT STRATEGIES FOR CONTROLLING FECAL COLIFORM

Fecal coliforms are bacteria typically associated with the intestinal tract of warm-blooded animals
and are widely used as an indicator of the potential presence of disease-causing bacteria and’
viruses. They enter surface waters from a number of sources including failing onsite wastewater
systems, broken sewer lines, improperly treated discharges of domestic wastewater, pump station
overflows, and runoff carrying livestock and wildlife wastes. -

There are two water bodies where the geometric mean of the fecal coliform data exceed the
standard of 200/100 ml. This information was derived from Table 4.4 in Chapter 4.

6- 24
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1) Dan River at SR 2150 near Wentworth (43%)
2) Dan River at SR 1716 near Mayfield (40%)

Each of these stream segments has been rated as support-threatened as biological data indicate good
water quality. Several general recommendations for addressing fecal coliform contamination in
both fresh and estuarine waters include:

0 Proper maintenance of onsite waste disposal systems (such as septic tanks).

0 Maintenance and repair of sanitary sewer lines by WWTP authorities.

0 Elimination of direct unpermitted discharges of domestic sewage wastes (also known as
"straight pipes") from homes and businesses to streams or stormwater systems.

0 Proper management of livestock to keep wastes from reaching surface waters.

) Encouragement of local health departments to routinely monitor waters known to be used

for body contact recreation (e.g., swimming and tubing). There are 144 miles of streams
in the Roanoke River Basin classified for swimming (Class B). :

6.10 MANAGING WATER FLOW IN THE BASIN FOR WATER QUALITY
PROTECTION

Variations in flow can greatly affect the water quality of a river system. Any attempts to protect
water quality must take these variations into account. In addition, the operations of Kerr, Gaston
and Roanoke Rapids Reservoirs are interconnected and managed by four independent entities
under normal operations. The reservoirs are used for power generation and flood control. Flows
downstream of them are highly regulated and their management can effect water quality and habitat
in downstream areas.

Several potential occurrences have the capacity to alter the flow conditions in the basin, especially
in the Roanoke River. For example, the pipeline proposed by the City of Virginia Beach may
consume up to 60 MGD. Other local governments already are turning to the Roanoke River as a
water supply source, and more will in the future. A study by the NC Division of Water Resources
estimated that consumptive water use in the Roanoke Basin will increase approximately 240% from
1980 to 2010. In 2001, FERC will relicense the Gaston-Roanoke Rapids project. FERC will
reevaluate the entire operation of that project and may impose a significantly different flow regime.
The precise effects of these contingent actions cannot be reliably predicted. This reinforces the
need to develop more fully models of the lower basin, and to plan for the most efficient use of this
resource so as not to compromise water quality.

DWQ recognizes the need to establish and implement an appropriate flow regime. To date, DWQ
has not studied this aspect of the Roanoke River Basin sufficiently to enable it to recommend a
comprehensive flow regime. The United States Fish and Wildlife Service has proposed a year
round flow regime based on the preimpoundment hydrograph. The Service suggests that such a
regime is important to protect instream uses, such as fish spawning. DWQ hopes that the water
quality modeling being undertaken as part of the relicensing of the Gaston and Roanoke Rapids
hydroelectric projects will be used by the US Army Corps of Engineers to develop a water quality
model that will allow DWQ and others to evaluate the merits of this and other suggested regimes,
and promote an appropriate plan.
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- CHAPTER 7
FUTURE INITIATIVES

7.1 OVERVIEW OF ROANOKE BASINWIDE GOALS AND OBJECTIVES

Near-term objectives, or those achievable at least in part during the next five years, include
implementing the strategies, or TMDLs (total maximum daily loads) outlined in Chapter 6 to reduce
point and nonpoint source loadings of BOD, nutrients and other pollutants. These steps are
necessary to progress towards restoring impaired waters, protecting high resource value and
biologically sensitive waters and maintaining the quality of other waters currently supporting their
uses.

The long-term goal of basinwide management is to protect the water quality standards and uses of
the basin's surface waters while accommodating reasonable economic growth.

Attainment of these goals and objectives will require determined, widespread public support; the
combined cooperation of state, local and federal agencies, agriculture, forestry, industry and
development interests; and considerable financial expenditure on the parts of all involved. -
However, with the needed support and cooperation, NCDWQ believes that these goals are
attainable through the basinwide water quality management approach. _

7.2 FUTURE ACTIVITIES IN THE ROANOKE RIVER BASIN
7.2.1 Specific Areas in Need of Management Strategies
- Lower Roanoke Instream Flow Studies

The license granted by the Federal Energy Regulatory Commission (FERC) for the Roanoke
Rapids and Gaston Hydropower project on the Roanoke River expires on January 31, 2001.
North Carolina Power owns and operates this hydropower project and intends to submit an
application for a new FERC license by the beginning of 1999. The Department of Environment,
Health, and Natural Resources will be involved in the development and review of the license
application. DWQ is currently working with NC Power on the water quality study plans to be
addressed during the relicensing process. :

DWQ has also attended a series of meetings with NC Power and the US Army Corps of Engineers
(COE) in response to a major fish kill on the Roanoke River in late July and early August, 1995. A
“Lower Roanoke River Environmental Betterment Plan” was developed by NC Power in response
to these meetings. The proposed steps of the plan include:

1) NC Power will initiate an agreement with the US Army COE to mitigate the impact of the
lower Roanoke River hypoxic swamp water drainage into the main stem of the river. DWQ
has requested to be involved in any interim agreement that may be established, prior to the
completion of water quality studies to be conducted as part of the relicensing process.

2) NC Power will promote and participate in Lower Roanoke River basin water quality
modeling studies. DWQ is currently working with NC Power on proposed water quality
modeling study plans as part of the relicensing process. In addition, the Army COE is
looking at securing funding for a comprehensive basinwide study on the Roanoke River and
the Division of Water Resources is discussing cost-share options with the Army COE for

7-1



Chapter 7 - Future Initiatives

this study. The study will use the NC Power flow model to develop a water quality model
that will simulate the impacts of floodplain inundation during high flow releases and the
subsequent return of water stored in overbank areas to the main channel during low flow
releases. The results of this complex modeling analysis will provide a more accurate
assessment of the BOD assimilative capacity of the system and will update the preliminary
estimates provided by the DWQ DO model.

3) Encourage the establishment of a lower Roanoke River environmental monitoring and
communications network. DWQ supports the use of a monitoring association of NPDES
discharges as a means to produce better, more coordinated monitoring information. DWQ is
interested in interacting with VA Power on the development of such an association. Potential
partners include US Geological Survey, US COE, Weyerhaeuser Corp., Champion
International, US Fish and Wildlife Service, and The Nature Conservancy.

4) Increase Roanoke Rapids dam minimum flow releases from 2000 cfs to 3000 cfs during
“critical” summer conditions. Implementation of this proposal would be based on data

received from the monitoring network and consultation with network participants. The

minimum flow release will also be addressed during the relicensing process.

5) Extend the striped bass spawning flow regime to include the June 16-30 period through
year 2000. Maintain flow variations from Roanoke Rapids dam at less than the 1,500 cfs per
hour limit. The NC Wildlife Resources Commission supports the commitment to implement
the extended flow regime through the year 2000. DWQ agrees this would be a positive
action.

6) Participate in a partnership to promote an annual publication on the Roanoke River. Such
a publication could be easily tied into information gathered by a monitoring organization
discussed in #3 above. In the future, this publication could be very valuable for updating
the Roanoke River Basinwide Water Quahty Management Plan.

7.2.2 Other 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;

. require dechlormatxon of chlorinated effluents or use of alternative disinfectants; (At this

time NC requires dechlorination for new and expanding dischargers with a domestic component to
their waste. In the future, other. types of dischargers could be affected if it were determined that
their chlorinated effluent was causing toxicity in stream.)

. require multiple treatment trains at wastewater facilities; and ‘

. require plants to begin plans for enlargement 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. .

N s
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7.2.3 Nonpoint Source Control Strategies and Priorities/Nutrient Reduction
Efforts

Improving our knowledge of and controlling nonpoint source pollution will be a high priority over
the next five years. Nonpoint source pollution, as noted in Section 4.5 in Chapter 4, accounts for
the majority of impaired waters in the Roanoke River Basin. Sediment and nutrients are the most
widespread cause of nonpoint source impairment in freshwater streams and lakes. There are
several initiatives underway to address the protection of surface waters from nonpoint sources of

pollution. Three of these are discussed below.

. Establishment of nonpoint source basin teams in each basin. DWQ has begun

setting up nonpoint source teams in each of the state's 17 major river basins. These
teams will have representatives from agriculture, urban stormwater, construction,
mining, on-site wastewater disposal, forestry, solid waste, wetlands, groundwater,
the League of Municipalities and wildlife 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 NPS pollutants, and develop Section 319 project proposals for targeted
watersheds.

. Promote wetlands protection. Future management strategies will be targeted at
protecting and maintaining the water quality functions of wetlands and encouraging
their use for nonpoint source pollution abatement. This will include the promotion
of wetland acquisition and restoration by state, federal, and local govemment
agencies and national, regional, and local land trusts.

. Interagency Water Quality Monitoring. @ DWQ has begun the process of
coordinating with other natural resource agencies on the idea of interagency water
quality monitoring across the state. There is a need for more widespread
monitoring data in order to better assess water quality, identify trends, improve
water quality modeling capabilities and assure an ample supply of high quality
water for aquatic life support, water supply and recreation.

7.2.4 Future Monitoring Priorities

Monitoring of the chemical and biological status of receiving waters will provide critical feedback
on the success of the basin management strategy. As discussed in Chapter 4, monitoring data will
be collected from (1) ambient water chemistry, (2) sediment chemistry, (3) biological communities,
(4) contaminant concentrations in fish and other biota, (5) ambient toxicity, and (6) facility self-
monitoring data. The specific parameters measured will relate directly to the long-term water
quality goals and objectives defined within the basinwide management strategy.

7.3 FUTURE PROGRAMMATIC INITIATIVES
7.3.1 Further Evaluation of Swamp Systems

Many of the waterbodies in the eastern third of the State, including the Roanoke River Basin, 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 background concentrations rather than from
impacts from point and nonpoint sources. DWQ will continue its efforts to evaluate these systems
using chemical and biological data. '

DWQ does not have a good tool to evaluate the ability of these waters to assimilate oxygen-

consuming wastes as our desktop dissolved oxygen model assumes a steady-state, one-
dimensional flow, and these conditions may not exist in swamp waters. In addition, data analyses
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from a previously studied system in the Lumber River Basin indicated that critical conditions in a
swamp system are not necessarily during low flow conditions. Inadequate flow and water quality
data prevent verification of the relationship between flow and dissolved oxygen in many of the
tributaries classified as swamp waters. '

Given the difficulty of determining assimilative capacity in these waters, DWQ has identified the
need to develop a better tool to evaluate a swamp system's ability to assimilate waste flow. Since
many swamp Systems are very slow moving and naturally have low dissolved oxygen
concentrations, the criteria by which impact is determined is currently being reevaluated. A work
group has been formed in the Water Quality Section to determine wastewater impacts given various
treatment capabilities and flow conditions in a swamp. Instream data above and below several
facilities will be used as part of the study. The focus of the study is to evaluate discharge impacts
during various hydrologic regimes within the swamps in question. Emphasis will be placed on
data collected during high, low and medium flows and during a falling hydrograph event when
swamp backwaters drain to the mainstem carrying potentially lower dissolved oxygen
concentrations. ' ‘

7.3.1 Improved Monitoring Coverage: Citizen Monitoring and Coordination with
Other Agencies

DWQ and other environmental agencies have been discussing the potential for coordination of field
resources. This includes the Wildlife Resources Commission, Division of Marine Fisheries,
Division of Water Resources and the Division of Coastal Management. If individuals from another
environmental agency are visiting certain waterbodies to investigate fish populations or wetland
areas, they could also collect water quality data from these areas. The coordination of these
activities should help to better blend the activities of the various agencies.

Hopes for a statewide citizen monitoring program were lost when the General Assembly failed to
approve funding for coordinator positions and supplies for volunteers.

7.3.2 Use of Discharger Self-Monitdring Data

NCDWQ will explore the pros and cons of using discharger self-monitoring data to a greater
degree to augment the data it collects through the programs described in Chapter 4. Quality
assurance, timing and consistency of data from plant to plant would have to be addressed. Also, a
system would need to be developed to enter the data into a computerized database for later analysis.
One method of data collection that is currently being explored includes developing a comprehensive
list of monitoring sites for the basin that would be monitored by an Association of NPDES
dischargers with data input to STORET. A basinwide sampling program has heen established for

dischargers in the Neuse River Basin and to date appears to be successful.
7.3.3 Promotion of Non-Discharge Alternatives/Regionalization

NCDWQ requires all new and expanding dischargers to submit an alternatives analysis as part of
its NPDES permit application. Non-discharge alternatives, including tying on to an existing
WWTP or land-applying wastes are preferred from an environmental standpoint. If the Division
determines that there is an economically reasonable alternative to a discharge, DWQ may
recommend denial of the NPDES permit.

7-4
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7.3.4 Coordinating Basinwide Management With the Construction Grants and
Loans Program

The potential exists to use the basinwide planning process as a means of .identifying and
prioritizing wastewater treatment plants in need of funding through NCDWQ's Construction
Grants and Loan Program. Completed basin documents are provided to this office for their use.

7.3.5 Improved Data Management and Expanded Use of Geographic Information
System (GIS) Computer Capabilities

NCDWAQ is in the process of centralizing and improving its computer data management systems.
Most of its Water Quality Program data including permitted dischargers, waste limits, compliance
information, water quality data, stream classifications, and so on, will be put in a central data
center which will then be made accessible to most staff at desktop computer stations. Much of this
information is also being entered into the state's GIS computer system (Center for Geographic
Information and Analysis or CGIA). As this and other information is made available to the GIS
system, including land use data from satellite or air photo interpretation, and as the system
becomes more user friendly, the potential to graphically display the results of water quality data
analysis will be tremendous. ‘

Research Triangle Institute performed a pilot study in the Tar-Pamlico River Basin in which high
priority waterbodies.for nonpoint source control programs were mapped. These maps were used
by the various nonpoint source agencies for planning purposes. As resources become available,
this tool will be developed for other basins.
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APPENDIX 1

Summary of North Carolina’s Water Quality
Classifications and Standards

Antidegradation Policy |
High Quality Waters
Outstanding Resource Waters

Classifications and Water Quality Standards Assigned
to the Waters of the Roanoke River Basin
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Water Quality Standards for Freshwater Classifications

More Stringent
Standards for All Standards to Support
Freshwater Additional Uses
Aquatic - Human Water supply Trout
Parameters life health classes waters
Arsenic- (pg/l)- 50 '
Barium (mg/l) : 1.0
Benzene (pg/l) 71.4 1.19
Beryllium (ng/l) ) 117.0 6.8 .
Cadmium (pg/l) 2.0 0.4
Carbon tetrachloride (ug/l) 4.42 0.254
‘Chloride (mg/l) 230 (AL) 250
Chlorinated benzenes (pg/l) 488
Chlorine, total residual (ug/l) 17 (AL) 17
Chlorophyll a, comrected (11g/1) 40 (N) 15 (N)
Chromium, total (jtg/l) 50
Coliform, total (MFTCC/100ml1) - 50 (N) (2)
Coliform, fecal (MFITCC/100ml) 200 (N)
Copper (1g/1) 7 (AL)
Cyanide (pg/l) 5.0
Dioxin (ng/l) . : 0.000014 0.000013
Dissolved gases ™) .
Dissolved oxygen (mg/l) 5.0 (Sw) (1) 6.0
Fluoride (mg/) 1.8 ’
Hardness, total (mg/l) : 100
Hexachlorobutadiene (ug/l) 49.7 0.445
Iron (mg/l) 1.0 (AL)
Lead (ng/) 25(N) _
Manganese (ug/l) 200
MBAS (Methylene-Blue-Active
Substances) (1g/l) . 500
Mercury (jLg/l) . 0.012
Nickel (pg/) 88 25
Nitrate nitrogen (mg/l) o 10
Pesticides
Aldrin (ng/l) 2.0 0.136 0.127
Chlordane (ng/l) 4.0 0.588 0.575
DDT (ng/l) 1.0 0.591 0.588
Demeton (ng/1) 100
Dieldrin (ng/l) 2.0 0.144 0.135
Endosulfan (ng/l) 50
Endrin (ng/l) 2.0
Guthion (ng/l) 10 :
* Heptachlor (ng/l) 4.0 0.214 0.208
Lindane (ng/l) 10
Methoxychlor (ng/l) 30
Mirex (ng/l) 1.0
Parathion (ng/l) 13
Toxaphene (ng/l) 0.2
2,4-D (ng/l) 100
. 2,4,5-TP (Silvex) (pgh) 10
pH (units) 6.0-9.0 (Sw)
Phenolic compounds (ptg/l) ™) 1.0 (N)
Polychlorinated biphenyls (ng/l) 1.0 0.079 .
Polynuclear aromatic hydrocarbons (ng/l) 31.1 2.8
Radioactive substances . MN)
Selenium (pg/l) 5 .
Silver (ug/l) 0.06 (AL)
Solids, total dissolved (mg/l) ' 500
Solids, suspended ™)
- Sulfates (mg/1) 250
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Water Quality Standards for Freshwater Classifications (continued)

‘ R More Stringent
Standards for All Standards to Support

— Freshwater Additional Uses
- Aguatic * Human ‘Water supply Trout
Parameters life - . heslth classes walters
" Temperature ™) :
Tetrachloroethane (1,1,2,2) (ngh) 10.8 0.172
Tetrachloroethylene (pg/) 0.8
. Toluene (pg/l) 11 .36
Toxic substances )
Trialkyltin (pg/) 0.008
Trichloroethylene (ug/l) 92.4 3.08
Turbidity (NTU) 50; 25 (N) 1I0(N)
Vinyl chloride (ug/l) 525.0 2.0
Zinc (ug/) ' 50 (AL)
NOTE: @Y See 2B .0211 (b), (c), (d), or (e) for narrative description of limits.
(AL)  Values represent action levels as specified in .0211 (b) (4) .
(Sw)  Designated swamp waters may have a pH as low as 4.3 and dissolved oxygen less than 5.0 mg/l if
due to natural conditions.
1) An instantaneous reading may be as low as 4.0 ng/l, but the daily average must be 5.0 pg/l or
‘more.
2) Applies only to unfiltered water supplies
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Water Quality Standards for Tidal Saltwater Classifications
More Stringent

Standards for All . Standards to Support
Tidal Saltwaters : Additional Uses
Adquatic " Human . :
Parameters life health Class SA
Arsenic (pg/l). ‘ 50 .

. Benzene (pg/l) 71.4
Beryllium (ng/l) 117
Cadmium (ug/l) 5.0
Carbon tetrachloride (tg/l) 4.42
Chlorophyll & (pg/1) 40 (N)

Chromium, total (pg/l) o 20
Coliform, fecal (MFTCC/100ml) 200 (N) 14 (N)
Copper (1g/) 3(AL)
Cyanide (ug/l) 1.0
Dioxin (ng/l) 0.000014
Dissolved gases o)
Dissolved oxygen (mg/l) 5.0 ()
Hexachlorobutadiene (pg/1) 49.7
Lead (ug/l) 25 (N)
Mercury (ngh) - 0.025
Nickel (ng/1) 8.3
Phenolic compounds (pg/l) M)
Polychiorinated biphenyls' (ng/l) 1.0 0.079
Polynuclear aromatic hydrocarbons (ng/l) 311
Pesticides :
Aldrin (ng/1} 3.0 0.136
Chlordane (ng/l) 4.0 0.588
DDT (ng/l) 1.0 0.591
Demeton (ng/l) 100
Dieldrin (ng/l) 2.0 0.144
Endosulfan (ng/l) 9.0
Endrin (ng/l) 2.0
Guthion (ng/l) 10
Heptachlor (ng/l) 4.0 0.214
Lindane (ng/l) 4.0 '
Methoxychlor (ng/l) 30
Mirex (ngfl) 1.0
Parathion (ng/l) 178
Toxaphene (ng/l) 0.2
pH (units) : 6.8-8.5 (1)
Radioactive substances N)
Salinity N)
Selenium (pg/l) 71
Silver (pg/) . ’ 0.1 (AL)
Solids, suspended M)
Temperature (N)
Tetrachloroethane (1,1,2,2) (pg/l) 10.8
Toxic substances .M
Trialkyltin (pg/) 0.002
Trichloroethylene (j1g/1) ' 92.4
Turbidity (NTU) 25 (N) ~
Viny!l chloride (1g/l) 525
Zinc (ng/) 86 (AL)

NOTE: (N) See 2B .0212 (b), (c), (d), or (e) for narrative description of limits.
(AL) Values represent action levels as specified in .0212 (b) (4)
(1) Designated swamp waters may have a pH as low as 4.3 and dissolved oxygen less than 5.0 mg/l if
due to natural conditions.
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EHNR - ENVIRONMENTAL MANAGEMENT T15A: 02B .0200 ’ } :

0201 ANTIDEGRADATION POLICY
(a) It is the policy of the Environmental Management Commission to maintain, protect, and enhance water o
quality within the State of North Carolina. Pursuant to this policy, the requirements of 40 CFR 131.12 are }
hereby incorporated by reference including any subsequent amendments and editions. This malterial is available
. for inspection at the Department of Environment, Health, and Natural Resources, Division of Environmental
Management, Water Quality Planning Branch, 512 North Salisbury Street, Raleigh, North Carolina. Copies
may be obtained from the U.S. Government Printing Office, Superintendent of Documents, Washington, DC
20402-9325 at a cost of thirteen dollars ($13.00). These requirements will be implemented in North Carolina
as set forth in Paragraphs (b), (c) and (d) of this Rule.
(b) Existing uses, as defined by Rule .0202 of this Section, and the water quality to protect such uses shall §
be protected by properly classifying surface waters and having standards sufficient to protect these uses. In
cases where the Commission or its designee determines that an existing use is not included in the classification L
of walters, a project which will affect these waters will not be permitted unless the existing uses are protected. ' }
(c) The Commission shall consider the present and anticipated usage of waters with quality higher than the
standards, including any uses not specified by the assigned classification (such as outstanding national resource
waters or waters of exceptional water quality) and will not allow degradation of the quality of waters with
quality higher than the standards below the water quality necessary to maintain existing and anticipated uses
of those waters. Waters with quality higher than the standards are defined by Rule .0202 of this Section. The
following procedures will be implemented in order to meet these requirements:
(D Each applicant for an NPDES permit or NPDES permit expansion to discharge treated waste will !
document an effort to consider non-discharge alternatives pursuant to 15A NCAC 2H .0105(c)(2).
2) Public Notices for NPDES permits will list parameters that would be water quality limited and state o
' whether or not the discharge will use the entire available load capacity of the receiving waters and )
may cause more stringent water quality based effluent limitations to be established for dischargers
downstream. }

[

3) The Division may require supplemental documentation from the affected local government that a
proposed project or parts of the-project are necessary for important economic and social
development. .

@ The Commission and Division will work with local governments on a voluntary basis to identify J
and develop appropriate management strategies or classifications for waters with unused pollutant /
loading capacity to accommodate future economic growth.

Waters with quality higher than the standards will be identified by the Division on a case-by-case basis through ' z
the NPDES permitting and waste load allocation processes (pursuant to the provisions of 15A NCAC 2H
.0100). Dischargers affected by the requirements of Paragraphs (c)(1) through (c)(4) of this Rule and the public
at large will be notified according to the provisions described herein, and all other appropriate provisions o
pursuant to 15A NCAC 2H .0109. If an applicant objects to the requirements to protect waters with quality I
e e er-thunsthesstandards-and-pelie ves-de g adation-is-necessary-to-accommodal w,—amp@ﬁant.sgc;ahaadccmo':‘_»m
development, the applicant can contest these requirements according to the provisions of General Statute . 1
143-215.1(e) and 150B-23. .
(d) The Commission shall consider the present and anticipated usage of High Quality Waters (HQW),
including any uses not specified by the assigned classification (such as outstanding national resource waters L
or waters of exceptional water quality) and will not allow degradation of the quality of High Quality Waters ' }
below the water quality necessary to maintain existing and anticipated uses of those waters. High Quality
Waters are a subset of waters with quality higher than the standards and are as described by 15A NCAC 2B
.0101(e)(5). The procedures described in Rule .0224 of this Section will be implemented in order to meet the }
requirements of this part. ‘
(e) Outstanding Resource Waters (ORW) are a special subset of High Quality Waters with unique and special
characteristics as described in Rule .0225 of this Section. The water quality of waters classified as ORW shall -
be maintained such that existing uses, including the outstandmg resource values of said Outstanding Resource ?
Waters, will be maintained and protected

History Note:  Authority G.S. 143-214.1; 143-215.1; 143-215.3(a)(1); )
Eff. February 1, 1976; : o
Amended Eff. October 1, 1995; February 1, 1993; Aprtl 1, 1991; August 1, 1990.
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To become effeclive April 1, 1996.

15A NCAC 2B.0225 has been amended with changes as published in 10:16B NCR 1842-1846 as follows:
.0225 QOUTSTANDING RESOURCE WATERS

(a) General. In addition to the existing classifications, the Commission may classify certain unique and
special surface waters of the state as outstanding resource waters (ORW) upon finding that such waters are
of exceptional state or national recreational or ecological significance and that the waters have exceptional
water quality while meeting the following conditions:

1) there are no significant impacts from pollution with the water quality rated as excellent based on
physical, chemical or biological information;

2) the characteristics which make these waters unique and special may not be protected by the
assigned narrative and numerical water quality standards.

(b) Outstanding Resource Values. In order to be classified as ORW, a water body must exhibit one or
more of the following values or uses to demonstrate it is of exceptional state or national recreational or
ecological significance:

) there are outstanding fish (or commercially important aquatic specxes) habitat and fisheries;

2) there is an unusually high level of water-based recreation or the potential for such recreation;

3) the waters have already received some special designation such as a North Carolina or National
Wild and Scenic River, Native or Special Native Trout Waters, National Wildlife Refuge, etc,
which do not provide any water quality protection; '

“) the walers represent an important component of a state or national park or forest; or

&)} the waters are of special ecological or scientific significance such as habitat for rare or
endangered species or as areas for research and education.

(c) Quality Standards for ORW.

¢)) Freshwater: Water quality conditions shall clearly maintain and protect the outstanding resource
values of waters classified ORW. Management strategies to protect resource values shall be
developed on a site specific basis during the proceedings to classify waters as ORW. At a
minimum, no new discharges or expansions of existing discharges shall be permitted, and
stormwater controls for all new development activities requiring an Erosion and Sedimentation
Control Plan in accordance with rules established by the NC Sedimentation Control Commission
or an appropriate local erosion and sedimentation control program shall be required to eentrel
stormwater-runoff-asfollows: follow the stormwater provisions as specified in 15A NCAC 2H
.1000. Specific stormwater reqmrements for ORW areas are descnbed in 15A NCAC 2H .1007.

A)y—Lew-Density-Option: ) FRit-5in e efe—lets

2 Saltwater: Water qualily conditions shall clearly maintain and protect the outstanding resource
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values of waters classified ORW. Management strategies to protect resource values shall be
developed on a site-specific basis during the proceedings to classify waters as ORW. At a
minimum, new development shall corply with the lew—dens&%p&ens—as—spee&ﬁed—m-ﬂae
Stesmwater-Runoff Dis
high-water-line-of-the-designated-ORW-area: stormwater provisions as specified in 15A NCAC
2H .1000. Specific stormwater management requirements for saltwater ORWs are described in
15A NCAC 2H .1007::, New non-discharge permits shall be required to meet reduced loading
rates and increased buffer zones, to be determined on a case-by-case basis. No dredge or fill
activities shall be allowed where significant shellfish or submerged aquatic vegetation bed
resources occur, except for maintenance dredging, such as that required to maintain access to
existing channels and facilities located within the designated areas or maintenance dredging for
activities such as agriculture. A public hearing is mandatory for any proposed permits to
discharge to waters classified as ORW,
Additional actions to protect resource values shall be considered on a site specific basis during the
proceedings to classify waters as ORW and shall be specified in Paragraph (e) of this Rule. These actions
may include anything within the powers of the commission. The commission shall also consider local
actions which have been taken to protect a water body in delermining the appropriate state protection
options. Descriptions of boundaries of waters classified as ORW are included in Paragraph (e) of this Rule
and in the Schedule of Classifications (15A NCAC 2B .0302 through .0317) as specified for the
appropriate river basin and shall also be described on maps maintained by the Division of Environmental
Management.

(d) Petition Process. Any person may petition the Commission to classify a surface water of the state as
an ORW. The petition shall identify the exceptional resource value to be protected, address how the water
body meets the general criteria in Paragraph (a) of this Rule, and the suggested actions to protect the
resource values. The Commission may request additional supporting information from the petitioner, The
Commission or its designee shall initiate public proceedings to classify waters as ORW ‘or shall inform the
petitioner that the waters do not meet the criteria for ORW with an explanation of the basis for this
decision. The petition shall be sent to: .

. Director
DEHNR/Division of Environmental Management
P.O. Box 29535
Raleigh, North Carolina 27626-0535
The envelope containing the petition shall clearly bear the notation: RULE-MAKING PETITION FOR
ORW CLASSIFICATION.
(e) Listing of Waters Classified ORW with Specific Actions. Waters classified as ORW with specific

actions to protect exceptional resource values are listed as follows:

. (1\ _Daonanwun 1t Matsraenl A cne PP« PRI o XSO AN e

toosevelt=Matural-Area-PWhite-Balc-River= ~Basiiy-index-Nos:-26-36- G:5-E9ana-20:36=9: 5525
including all fresh and saline waters within the property boundaries of the natural area shall have
only new development which complies with the low density option in the stormwater rules as
specified in 15A NCAC 2H .1003(a)(2) within 575 feet of the Roosevelt Natural Area (if the
development site naturally drains to the Roosevelt Natural Area).

2 Chattooga River ORW Area (Little Tennessee River Basin and Savannah River Drainage Area);
the following undesignated waterbodies that are tributary to ORW designated segments shall
comply with Paragraph (c) of this Rule in order to protect the designated waters as per Rule
:0203 of this Section. However, expansions of existing discharges to these segments shall be
allowed if there is no increase in pollutant loading:

(A) North and South Fowler Creeks,
(B) Green and Norton Mill Creeks,
(C) Cane Creek,

(D) Ammons Branch,

(E) Glade Creek, and
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(F) Associated tributaries.

3) Henry Fork ORW Area (Catawba River Basin): the following undesignated waterbodies that are
tributary to ORW designated segments shall comply with Paragraph (c) of this Rule in order to
protect the designated waters as per Rule .0203 of this Section:

(A) lvy Creek,

(B) Rock Creek, and

(C) Associated tributaries.

4) South Fork New and New Rivers ORW Area [New River Basin (Index Nos. 10-1-33.5 and 10)}:
the following management strategies, in addition to the discharge requirements specified in

" Subparagraph (c)(1) of this Rule, shall be applied to protect the designated ORW areas:

(A) Stormwater controls described in Subparagraph (c)(1) of this Rule shall apply within one mile
and draining to the designated ORW areas; :

(B) New or expanded NPDES permitted wastewater discharges located upstream of the designated
ORW shall be permitted such that the following water quality standards are maintained in the
ORW segment:

(i)  the total volume of treated wastewater for all upstream discharges combined shall not
exceed 50 percent of the total instream flow in the designated ORW under 7Q10
conditions;

(i) a safety factor shall be applied to any chemical allocation such that the effluent limitation
for a specific chemical constituent shall be the more stringent of either the limitation
allocated under design conditions (pursuant to 15A NCAC 2B .0206) for the normal
standard at the point of discharge, or the limitation allocated under design conditions for
one-half the normal standard at the upstream border of the ORW segment;

(ili)  a safety factor shall be applied to any discharge of complex wastewater (those containing
or potentially containing toxicants) to protect for chronic toxicity in the ORW segment by
setting the whole effluent toxicity limitation at the higher (more stringent) percentage
effluent determined under design conditions (pursuant to 15A NCAC 2B .0206) for either
the instream effluent concentration at the point of discharge or twice the effluent
concentration calculated as if the discharge were at the upstream border of the ORW
segment; i

(C) New or expanded NPDES permitted wastewater discharges located upstream of the designated
ORW shall comply with the following:

(i)  Oxygen Consuming Wastes: Effluent limitations shall be as follows: BOD = 5 mg/1, and
NH3-N =2 mg/l;

(ii)  Total Suspended Solids: Discharges of total suspended solids (TSS) shall be limited to
effluent concentrations of 10 mg/1 for trout waters and to 20 mg/1 for all other waters;

(iii)  Emergency Requirements; Failsafe treatment designs shall be employed, including stand-
by power capability for entire treatment works, dual train design for all treatment
components, or equivalent failsafe treatment designs; ‘

(iv)  Nutrients: Where nutrient overenrichment is projected to be a concern, appropriate effluent
limitations shall be set for phosphorus or nitrogen, or both.

(&)} 0ld Field Creek (New River Basin): the undesignated portion of Old Field Creek (from its
source to Call Creek) shall comply with Paragraph (c) of this Rule in order to protect the

* designated waters as per Rule .0203 of this Section. :

(6) In the following designated waterbodies, no additional restrictions shall be placed on new ot
expanded marinas. The only new or expanded NPDES permitted discharges that shall be
allowed shall be non-domestic. non-process industrial discharges. The Alligator River Area
(Pasquotank River Basin) extending from the source of the Alligator River to the U.S. Highway
64 bridge including New Lake Fork, North West Fork Alligator River, Juniper Creek, Southwest
Fork Alligator River, Scouts Bay, Gum Neck Creek, Georgia Bay, Winn Bay, Stumpy Creek
Bay, Stumpy Creek, Swann Creek (Swann Creek Lake), Whipping Creek (Whipping Creek
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©
(D)

(E)
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Lake), Grapevine Bay, Rattlesnake Bay, The Straits, The Frying Pan, Coopers Creek, Babbitt
Bay, Goose Creek, Milltail Creek, Boat Bay, Sandy Ridge Gut (Sawyer Lake) and Second
Creek, but excluding the Intracoastal Waterway (Pungo River-Alligator River Canal) and all
other tributary streams and canals.
In the following designated waterbodies, the only type of new or expanded marina that shall be
allowed shall be those marinas located in upland basin areas, or those with less than 30 slips,
having no boats over 21 feet in length and no boats with heads. The only new or expanded
NPDES permitted discharges that shall be allowed shall be non-domestic, non-process industrial
discharges. ‘
The Northeast Swanquarter Bay Area including all waters northeast of a line from a point at
Lat. 35° 23’ 51" and Long. 76° 21’ 02" thence southeast along the Swanquarter National
Wildlife Refuge hunting closure boundary (as deflined by the 1935 Presidential Proclamation)
to Drum Point.
The Neuse-Southeast Pamlico Sound Area (Southeast Pamlico Sound Section of the Southeast
Pamlico, Core and Back Sound Area); (Neuse River Basin) including all waters within an area
defined by a line extending from the southern shore of Ocracoke Inlet northwest to the
Tar-Pamlico River and Neuse River basin boundary, then southwest to Ship Point.
The Core Sound Section of the Southeast Pamlico, Core and Back Sound Area (White Oak
River Basin), including all waters of Core Sound and its tributaries, but excluding Nelson Bay,
Litde Port Branch and Atlantic Harbor at its mouth, and those tributaries of Jarrett Bay that are
closed (o shellfishing.
The Western Bogue Sound Section of the Western Bogue Sound and Bear Island Area (White
Oak River Basin) including all waters within an area defined by a line from Bogue Inlet to the
mainland at SR 1117 to a line across Bogue Sound from the southwest side of Gales Creek to
Rock Point, including Taylor Bay and the Intracoastal Waterway.
The Stump Sound Area (Cape Fear River Basin) including all waters of Stump Sound and
Alligator Bay from marker Number 17 to the western end of Permuda Island, but excluding
Rogers Bay, the Kings Creek Restricted Area and Mill Creek.
The Topsail Sound and Middle Sound Area (Cape Fear River Basin) including all estuarine
waters from New Topsail Inlet to Mason Inlet, including the Intracoastal Waterway and Howe
Creek, but excluding Pages Creek and Futch Creek.
In the following designated waterbodies, no new or expanded NPDES permitted discharges and
only new or expanded marinas with less than 30 slips, having no boats over 21 feet in length
and no boats with heads shall be allowed.
The Swanquarter Bay and Juniper Bay Area (Tar-Pamlico River Basin) including all waters
within a line beginning at Juniper Bay Point and running south and then west below Great
Island, then northwest to Shell Point and including Shell Bay, Swanguarder and_Tupiper Bavs

(B)

©

and their tributaries, but excluding all waters northeast of a line from a point at Lat. 35° 23’
51" and Long. 76° 21’ 02" thence southeast along the Swanquarter National Wildlife Refuge
hunting closure boundary (as defined by the 1935 Presidential Proclamation) to Drum Point
and also excluding the Blowout Canal, Hydeland Canal, Juniper Canal and Quarter Canal.

The Back Sound Section of the Southeast Pamlico, Core and Back Sound Area (White Oak
River Basin) including that area of Back Sound extending from Core Sound west along
Shackleford Banks, then north to the western most point of Middle Marshes and along the
northwest shore of Middle Marshes (to include all of Middle Marshes), then west to Rush
Point on Harker’s Island, and along the southern shore of Harker’s Island back to Core Sound.
The Bear Island Section of the Western Bogue Sound and Bear Island Area (White Oak River
Basin) including all waters within an area defined by a line from the western most point on
Bear Island to the northeast mouth of Goose Creek on the mainland, east to the southwest
mouth of Queen Creek, then south to green marker No. 49, then northeast to the northern most
point on Huggins Island, then southeast along the shoreline of Huggins Island to the
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(A)

(B)

southeastern most point of Huggins Island, then south to the northeastern most point on
Dudley Island, then southwest along the shoreline of Dudley Island to the eastern tip of Bear
Island. ‘
The Masonboro Sound Area (Cape Fear River Basin) including all walers between the Barrier
Islands and the mainland from Carolina Beach Inlet to Masonboro Inlet.
Black and South Rivers ORW Area (Cape Fear River Basin) [Index Nos. 18-68-(0.5), 18-68-
(3.5), 18-68-(11.5), 18-68-12-(0.5), 18-68-12-(11.5), and 18-68-2]: the following management
strategies, in addition to the discharge requirements specified in Subparagraph (c)(1) of this
Rule, shall be applied to protect the designated ORW areas:
Stormwater controls described in Subparagraph (c)(1) of this Rule shall apply within one mile
and draining to the designated ORW areas;
New or expanded NPDES permitted wastewater discharges located one mile upstream of the
stream segments designated ORW (upstream on the designated mainstem and upstream into
direct tributaries to the designated mainstem) shall comply with the following discharge
restrictions: :

(i) Oxygen Consuming Wastes: Effluent limitations shall be as follows: BOD = 5 mg/l and

NH3-N = 2 mg/l;

(i)  Total Suspended Solids: Discharges of total suspended solids (TSS) shall be limited to

effluent concentrations of 20 mg/l;

(iii) ~ Emergency Requirements: Failsafe treatment designs shall be employed, including stand-

by power capability for entire treatment works, dual train design for all treatment
components, or equivalent failsafe treatment designs;

(iv)  Nutrients: Where nutrient overenrichment is projected to be a concern, appropriate effluent

limitations shall be set for phosphorus or nitrogen, or both.

(v)  Toxic substances: In cases where complex discharges (those containing or potentially

History Note:

containing toxicants) may be currently present in the discharge, a safety factor shall be
applied to any chemical or whole effluent toxicity allocation. The limit for a specific
chemcial constituent shall be allocated at one-half of the normal standard at design
conditions. Whole effluent toxicity shall be allocated to protect for chronic toxicity, at an
effluent concentration equal to twice that which is acceptable under flow design criteria
(pursuant to 15A NCAC 2B .0206).

Skaiitory Authority G.S. 143-214.1;
Eff. October 1, 1995;
Amended Eff. April’171996!
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To become effective April 1, 1996,

15A NCAC 2B.0224 has been amended with changes as published in 10:16B NCR 1841-1842 as follows:
0224 HIGH QUALITY WATERS
High Quality Waters (HQW) are a subset of waters with qualily higher than the standards and are as
described by 15A NCAC 2B .0101(e)(5). The following procedures shall be implemented in order to
implement the requirements of Rule .0201(d) of this Section.
1) New or expanded wastewater discharges in High Quality Waters shall comply with the
following:

(a) Discharges from new single family residences shall be prohibited. Those ex1stmg subsurface
systems for single family residences which fail and must discharge shall install a septic tank,
dual or recirculating sand filters, disinfection and step aeration.

(b) All new NPDES wastewater discharges (except single family residences) shall be required to
provide the treatment described below:

(i)  Oxygen Consuming Wastes: Effluent limitations shall be as follows: BOD5= 5 mg/l,
NH,-N = 2 mg/l and DO = 6 mg/l. More stringent limitations shall be set, if necessary, to
ensure that the cumulative pollutant discharge of oxygen-consuming wastes shall not cause
the DO of the receiving water to drop more than 0.5 mg/l below background levels, and in
no case below the standard. Where background information is not readily available,
evaluations shall assume a percent saturation determined by staff to be generally applicable
to that hydroenvironment,

(ii)  Total Suspended Solids: Discharges of total suspended solids (TSS) shall be limited to
eflluent concentrations of 10 mg/l for trout waters and PNA’s, and to 20 mg/1 for all other
High Quality Waters.

(i)  Disinfection: Alternative methods to chlorination shall be required for discharges to trout
streams, except that single family residences may use chlorination if other options are not
economically feasible. Domestic discharges are prohibited to SA waters.

(iv)  Emergency Requirements: Failsafe treatment designs shall be employed, including

: stand-by power capability for entire treatment works, dual train design for all treatment
components, or equivalent failsafe treatment designs.

(v)  Volume: The total volume of treated wastewater for all discharges combined shall not
exceed 50 percent of the total instream flow under 7Q10 conditions. v

(vi)  Nutrients: Where nutrient overenrichment is projected to be a concern, appropriate effluent
limitations shall be set for phosphorus or nitrogen, or both.

(vii)  Toxic substances: In cases where complex wastes (those containing or potentially
containing toxicants) may be present in a discharge, a safety factor shall be applied to any
chemical or. whole_effluent toxicity allocation.  The limit_for a_epecific.chemical conctituent
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shall be allocated at one-half of the normal standard at design conditions. Whole effluent
toxicity shall be allocated to protect for chronic toxicity at an effluent concentration equal
to twice that which is acceptable under design condmons In all instances there may be no
acute toxicity in an effluent concentration of 90 percent pereent Ammonia toxicity shall
be evaluated according to EPA guidelines promulgated in "Ambient Water Quality Criteria
for Ammonia - 1984"; EPA document number 440/5-85-001; NTIS number PB85-227114;
July 29, 1985 (50 FR 30784) or "Ambient Water Quality Criteria for Ammonia (Saltwater)
- 1989"; EPA document number 440/5-88-004; NTIS number PB89-169825. This material
related to ammonia toxicity is hereby incorporated by reference including any subsequent
amendments and editions and is available for inspection at the Department of Environment,
Health and Natural Resources Library, 512 North Salisbury Street, Raleigh, North Carolina.
Copies may be obtained from the National Technical Information Service, 5285 Port Royal
Road, Springfield, Virginia 22161 at a cost of forty-seven dollars ($47.00).
(c) All expanded NPDES wastewater discharges in High Quality Waters shall be required to
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provide the treatment described in Sub-Item (1)(b) of this Rule, except for those existing
discharges which expand with no increase in permitted pollutant loading. '
) 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 15A NCAC 4B .0218, and which
drain to and are within one mile of High Quality Waters (HQW) shall be required to control
runoff-from-the-one-inch-design-storm-as-follows: follow (he stormwaler management rules as
specified in 15A NCAC 2H .1000. Stormwater management requirements _specific to HOW are

described in 15A NCAC 2H .1006.
nsitv-Option: opinent

AYE

If an applicant objects to the requirements to protect high quality waters and believes degradation is
necessary to accommodate important social and economic development, the applicant can contest these
requirements according to the provisions of G.S. 143-215.1(e) and 150B-23.

Stgtutory Authority G.S. 143-214.1; 143-215.1; 143-215.3(a)(1);
Eff. October 1, 1995;
Amended Eff. April’l,1996.

History Note:
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Reprint from North Carolina Administrative Code: 15A NCAC 2B .0313
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EHNR - ENVIRONMENTAL MANAGEMENT T154: 02B .0300

SECTION .0300 - ASSIGNMENT OF STREAM CLASSIFICATIONS

.0301 CLASSIFICATIONS: GENERAL

(2) Schedule of Classifications. The classifications assigned to the waters of the State of North Carolina
are set forth in the schedules of classifications and water quality standards assigned to the waters of the river
basins of North Carolina, 15A NCAC 2B .0302 to .0317. These classifications are based upon the existing
or contemplated best usage of the various streams and segments of streams in the basin, as determined through
studies and evaluations and the holding of public hearings for consideration of the classifications proposed.

(b) Stream Names. The names of the streams listed in the schedules of assigned classifications were taken
as far as possible from United States Geological Survey topographic maps. Where topographic maps were
unavailable, U.S. Corps of Engineers maps, U.S. Department of Agriculture soil maps, and North Carolina
highway maps were used for the selection of stream names.

(c) Classifications. The classifications assigned to the waters of North Carolina are denoted by the letters
WS-I, WS-II,- WS-1II, WS-IV, WS-V, B, C, SA, SB, and SC in the column headed "class." A brief
explanation of the "best usage" for which the waters in each class must be protected is given as follows:

Fresh Waters

Class WS- waters protected as water supplies which are in natural and undeveloped watersheds;
point source discharges of treated wastewater are permitted pursuant to Rules .0104
and .0211 of this Subchapter; local programs to control nonpoint source and
stormwater discharge of pollution are required; suitable for all Class C uses;

Class WS-II: waters protected as water supplies which are generally in predominantly undeveloped
watersheds; point source discharges of treated wastewater are permitted pursuant to
Rules .0104.and .0211 of this Subchapter; local programs to control nonpoint source
and stormwater discharge of pollution are required; suitable for all Class C uses;

Class WS-1II: waters protected as water supplies which are generally in low to moderately
developed watersheds; point source discharges of treated wastewater are-permitted
pursuant to Rules .0104 and .0211 of this Subchapter; local programs to control
nonpoint source and stormwater discharge of pollution are required; suitable for all
Class C uses;

Class WS-IV: waters protected as water supplies which are generally in moderately to highly

~ developed watersheds; point source discharges of treated wastewater are permitted
pursuant to Rules .0104 and .0211 of this. Subchapter; local programs to control
nonpoint source and stormwater discharge of pollution are required; suitable for all

. Class C uses;

Class WS-V waters protected as water supplies which are generally upstream and draxmng to
Class WS-IV waters; no categorical restrictions on watershed development or treated
wastewater discharges are required, however, the Commission or its designee may
apply appropriate management requirements as deemed necessary for the protection
of downstream receiving waters (15A NCAC 2B .0203); suitable for all Class C

uses;
Class B: primary recreation and any other usage specified by the "C" classification;
Class C: aquatic life propagation and survival, fishing, wildlife, secondary recreation, and
agriculture.
Tidal Salt Waters
Class SA: shellfishing for market purposes and any other usage specified by the "SB" and "SC"
classification;
Class SB: primary recreation and any other usage specified by the "SC" classification;

“Class SC: 7~ aquatic life propagation and survival, ﬁshmg, wildlife, and secondary recreation.
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Supplemental Classifications

Trout Waters: Suitable for natural trout propagation and maintenance of stocked trout;

Swamp Waters: Waters which have low velocities and other natural characteristics which are
different from adjacent streams: 4

NSW: Nutrient Sensitive Waters which require limitations on nutrient inputs;

HQW: High Quality Waters which are waters that are rated as excellent based on biological

and physical/chemical characteristics through division monitoring or special studies,
native and special native trout waters (and their tributaries) designated by the
Wildlife Resources Commission, primary nursery areas (PNA) designated by the
Marine Fisheries Commission and other functional nursery areas designated by the
Wildlife Resources Commission, critical habitat areas designated by the Wildlife
Resources Commission or the Department of Agriculture, all water supply
watersheds which are either classified as WS-I or WS-II or those for which a formal
petition for reclassification as WS-I or WS-II has beén received from the appropriate
local government and accepted by the Division of Environmental Management and
all Class SA waters.

ORW: Outstanding Resource Waters which are unique and special waters of exceptional
state or national recreational or ecological significance which require special
protection to maintain existing uses.

(d) Water Quality Standards. The water quality standards applicable to each classification assigned are
those established in 15A NCAC 2B .0200,. Classifications and Water Quality Standards Applicable to the
Surface Waters of North Carolina, as adopted by the North Carolina Environmental Management Commission.

(&) Index Number.

) Reading the Index Number. The index number appearing in the column so designated is an
identification number assigned to each stream or segment of a stream, indicating the specific
tributary progression between the main stem stream and the tributary stream.

2) Cross-Referencing the Index Number. The inclusion of the index number in the schedule is to
provide an adequate cross reference between the classification schedules and an alphabetic list of
streams.

(f) Classification Date. The classification date indicates the date on which enforcement of the provisions
of Section 143-215.1 of the General Statutes of North Carolina became effective with reference to the
classification assigned to the various streams in North Carolina. .

(g) Reference. Copies of the schedules of classifications adopted and assigned to the waters of the various
river basins may be obtained at no charge by writing to:

Director
Division of Environmental Management
Department of Environment, Health, and Natural Resources

Post Office. Pox 29535

‘ Raleigh, North Carolina 27626-0535
(h) Places where the schedules may be inspected:
Division of State Library
Archives -- State Library Building
109 E. Jones Street
. Raleigh, North Carolina.
(i) Unnamed Streams. E ‘
o)) Any stream which is not named in the schedule of stream classifications carries the same
classification as that assigned to the stream segment to which it is tributary except:
(A) unnamed streams specifically described in the schedule of classifications; or
(B) unnamed freshwaters tributary to tidal saltwaters will be classified "C"; or :
(C) after November 1, 1986, any newly created areas of tidal saltwater which are connected to Class
SA waters by - approved dredging projects will be classified "SC" unless case-by-case
reclassification_proceedings are conducted.

@) The following river basins havé different policies for unnamed streams entering other states or for
specific areas of the basin:
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Hiwassee River Basin (Rule .0302); Little Tennessee River Basin and Savannah River Drainage
Area (Rule .0303); French Broad River Basin (Rule .0304); Watauga River Basin (Rule .0305);
Broad River Basin (Rule .0306); New River Basin (Rule .0307); Catawba River Basin (Rule
.0308); Yadkin-Pee Dee River Basin (Rule .0309); Lumber River Basin (Rule .0310); Roanoke
River Basin (Rule .0313); Tar-Pamlico River Basin (Rule .0316); Pasquotank River Basin (Rule
0317). '

History Note: Statutory Authority G.S. 143-214.1; 143-215.1; 143-215.3(a)(1);

Eff. February 1, 1976; v
Amended Eff. August 3, 1992; August 1, 1990, October 1, 1989; November 1, 1986.
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.0313 ROANOKE RIVER BASIN
(a) Places where the schedules may be inspected:
)] Clerk of Court:
Bertie County
Caswell County
Forsyth County
Granville County
Guilford County
Halifax County
Martin County
Northampton County
Person County
Rockingham County
Stokes County
Surry County
. Vance County
Warren County
- Washington County
2 North Carolina Department of Environment, Health, and Natural Resources:
(A) Raleigh Regional Office
3800 Barrett Drive
Raleigh, North Carolina
(B) Washington Regional Office
1424 Carolina Avenue
Washington, North Carolina
(C) Winston-Salem Regional Office
8025 North Point Boulevard, Suite 100
Winston-Salem, North Carolina
(b) Unnamed Streams. .Such streams entering Virginia are classified "C." Except that all backwaters of
John H. Kerr Reservoir and the North Carolina portion of streams tributary thereto not otherwise named or
described shall carry the classification "B," and all backwaters of Lake Gaston and the North Carolina portion
of streams tributary thereto not otherwise named or described shall carry the classification " B",
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EHNR - ENVIRONMENTAL MANAGEMENT 2B .0300
.0313 ROANOKE RIVER BASIN
Classification
Name of Stream Description Class Date Index No.
DAN RIVER (North Carolina From North Carolina-Virginia State CIr 9/1/57 22-(1)

portion5 Line to Big Creek i
Archies Creek North Carclina portion CTr 9/1/57  22-2

Silverleaf Creek From North Carclina-Virginia State CTr 8/1/51  22-2-1

' Line to Archies Creek
Big Dan Lake Entire Lake and connecting stream to  C Tr 9/1/57  22-3
Dan River

Little Dan River From North Carolina-Virginia State CIr 9/1/57 22-4
Line to Dan River

Elk Creek From North Carolina-Virginia State CTr 9/1/57 22-5
. Line to Dan River

Peters Creek From North Carolina-Virginia State CIr 9/1/57  22-6
Line to Dan River

Little Peters Creek From North Carolina-Virginia State C1Ir 9/1/57  22-6-1

N Line to Dan River

Little Creek From source to Peters Creek CTr 9/1/57  22-6-2

Bonds Branch From source to Dax River C Tr 9/1/571  22-7
DAN RIVER From Big Creek to a point 1.7 miles WS-V 8/3/92  22-(8)
upstream of Snow Creek
Big Creek From source to Dan River CTr 9/1/57  22-%
Pinch Gut Creek From source to Big Creek CTr 9/1/57  22-8-1
Meadow Branch From source to Pinch Gut Creek CTr 9/1/57  22-9-1-1

Beaverdam Creek From source to Big Creek CTr 9/1/57  22-9-2

Marshall Creek From source to Big Creek ¢ Tr 9/1/51  22-9-3
" Long Branch From source to Big Creek CIr 9/1/57 22-9-4
North Double Creek From source to Dan River c 9/1/571  22-10
South Double Creek From source to Dan River B. 9/1/57  22-11

Vade Mecum Creek From source to South Double Creek B . 9/1/5] 22-11-1

Rocky Branch From source to Vade Mecum Creek B 9/1/57 22-11-1-1
Unnamed Tributary at From source to a point 0.6 mile up- WS-IT 8/3/92  22-11-1-2-(1)
Camp Sertoma stream of Stokes County SR 2011 )
Unnamed Tributary at From a point 0.6 mile upstream of © WS-ITI CA 8/3/92 22-11-1-2-(1.5)
Camp Sertoma Stokes County SR 2011 to Camp Sertoma
' raw water intake (Lat: 36 24' 02"
Long: 80 18' 25%)
Unnamed Tributary at From Camp Sertoma raw water intake B 9/1/57 22-11-1-2-(2)
Camp Sertoma A to Vade Mecum Creek
Cascade Creek (Camp Creek) From source to Dan River B 8/1/57 22-12

Indian Creek From source to Cascade Creek - B 9/1/57  22-12-1
Indian Creek From source to Dan River C 8/3/92  22-13
Buck Island Creek (Faggs From source to Dan River o 9/1/74  22-14

Creek)

Newman Branch From source to Buck Island Creek c 9/1/74  22-14-1
Seven Island Creek From source to Dan River c 8/3/92  22-15
Sandy Run A . From source to Dan River c 8/3/92  22-16
Scott Creek (Steadmans From source to Dan River C 9/1/74 22-17

Creek)
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Mill Creek From source to Dan River ¢’ 8/3/92  22-18
Flat Shoals Creek From source to Dan River c 7/1/73  22-19
DAN RIVER From a point 1.7 miles upstream of WS-Iv 8/3/92  22-(19.5)

Snow Creek to a point 0.3 mile up-
stream of Reed Creek

Snow Creek From source to a point 0.4 mile o 9/1/57 22-20-(0.5)

downstream of Mill Creek )

Banner Branch From source to Snow Creek c 9/1/7¢  22-20-1

Mountain Branch From source to Snow Creek c 9/1/74 22-20-2

Little Snow Creek From source to Snow Creek o 9/1/74  22-20-3

Raccoon Creek From source to Snow Creek c 9/1/74  22-20-4

Mill Creek (Hawkins Mill  From source to Snow Creek c 9/1/74  22-20-5

Creek)
Snow Creek From a point 0.4 mile downstream of .  WS-IV 8/3/92  22-20-(5.5)
Mill Creek to Dan River

Ugly Branch From source to Snow Creek WS-1V 8/3/92 22-20-6

Baker Branch From source to Snow Creek WS-1V 8/3/92 22-20-7

Redman Creek From source to. a point 0.3 mile o 9/1/57 22~20~-8-(1)

dovnstream of Stokes County SR 1652
Redman Creek From a point 0.3 mile downstream of WS-1V 8/3/92 22-20-8-(2)
Stokes County SR 1652 to Snow Creek )

Lyon Branch (Lynn Creek) From source to Snow Creek WS-IV 8/3/92  22-20-9
Wood<Benton Branch From source to Dan River ~ Ws-IV 8/3/92  22-21
Blackies Branch From source to Dan River WS-TV 8/3/92  22-22
Zilphy Creek From source to Dan River WS-1V 8/3/92 22-23
Fulk Creek From source to Dan River Ws-IV 8/3/92  22-24
Town Fork Creek From source to Mills Creek C 9/1/57 22-25-(0.5)

Brushy Fork Creek From source to Town Fork Creek C 9/1/74  22-25-1
' Straight Fork Creek From source to Brushy Fork Creek c 9/1/74  22-25-1-1

Timmons Creek From source to Town Fork Creek C 9/1/57  22-25-2
~Paynes Branch From source to Town Fork Creek c 9/1/57 22-25-3
Leak Branch. From source to Town Fork Creel £ 9/1/s7 . 22-25-4

Buffalo Creek From source to Town Fork Creek c 9/1/74  22-25-5

Trick-Um Creek From source to Buffalo Creek . c 9/1/74  22-25-5-1
Rough Fork From source to Buffalo Creek c 9/1/74  22-25-5-2° .
Lucy Branch From source to Rough Fork c 9/1/74  22-25-5-2-1

Neatman Creek From source to Town Fork Creek C 9/1/57 22-25-6
" Little Neatman Creek From source to Neatman Creek c 9/1/74 22-25-6-1

Red Bank Creek From source to Town Fork Creek o 9/1/57  22-25-7.

Martin Creek From source to Town Fork Creek c 9/1/74  22-25-8

Watts Creek (Little Sandy . From source to Town Fork Creek c 9/1/74  22-25-3

Branch) '

Voss Creek (Sandy Branch) = From source to Town Fork Creek C 9/1/74  22-25-10
0ld Field Creek (Redbank  From source to Town Fork Creek B 9/1/57  22-25-11
Creek) :

Mill Creek From source to Old Field Creek B 9/1/57  22-25-11-1
01d Mill Branch From source to 01d Field Creek B 9/1/57  22-25-11-2
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Kansas Branch (Lake From source to 0ld Field Creek B 9/1/57 22-25-11-3
Houssicket)
Halls Lakes Entire lakes and connecting stream B 9/1/57 22-25-11-4
to 014 Field Creek
Coolico Creek (Fulp From source to 0ld Field Creek C 9/1/74 22-25-11-5
Creek) (Morgan Pond)
Ash Camp Creek From source to Town Fork Creek c 9/1/57 22-25-12
Mills Creek From source to Town Fork Creek c 9/1/57  22-25-13
Town Fork Creek From Mills Creek to Dan River WS-V 8/3/92  22-25-(13.5)
Lick Creek From source to N.C. Hwy. 65 c 9/1/57  22-25-14-(0.5)
. Ader Creek From source to Lick Creek . C 9/1/57  22-25-14-1
Coffer Creek From source to Lick Creek o 9/1/571  22-25-14-2
Right Prong Lick Creek From source to Lick Creek o 9/1/57 22-25-14-3
Lick Creek From N.C. Hwy. 65 to Town Fork Creek  WS-IV 8/3/92  22-25-14-(4)
Bull Run From source to Town Fork Creek Ws-IvV 8/3/92  22-25-15
Eurins Creek From source to Dan River WS-IV 8/3/92  22-26
Belews Creek From source to a point 0.5 mile up- Ws-Iv 8/3/92  22-271-(1)
stream of backwaters of Kermersville
Lake
Belews Creek (Kernersville From a point 0.5 mile upstream of WS-IV CA 8/3/92  22-27-(1.5)
Lake) backwaters of Kernersville Lake to
Town of Kernersville Water Supply Dam
Belews Creek From Town of Kernersville Water c 9/1/517 22-27-(2)
Supply Dam to Forsyth County SR 1966
Extension
Right Fork Belews Creek From source to Belews Creek c 7/1/73 22-27-3
(Dean Creek) .
Hartley Creek From source to Belews Creek c 7/1/13  22-27-4
Left Fork Belews Creek From source to Belews Creek c 7/1/73 22-21-5
Belews Creek (Belews Creek From backwaters of Belews Lake B 7/1/73  22-27-(6)
Arm of Belews Lake below  (Forsyth County SR 1966 Extension):
elevation 725) to Southern Railroad Bridge
Belews Creek (including From Southern Railroad Bridge to Dam  WS-IV 8/3/92  22-27-(7)
Belews Lake below eleva- River, excluding the Arms of Belews '
tion 725) (1) Lake described below which are
classified “B", :
East Belews Creek From source to Forsyth County SR 1971 C 9/1/57 22-27-8-(1)
East Belews Creek (East From backwaters of Belews Lake B 7/1/73  22-27-8-(2)
Belews Creek Arm of (Forsyth County SR 1971) to Southern ‘
Belews Lake below Railroad Bridge
elevation 725) o
Kings Creek From source to East Belews Creek Arm B 7/1/13 22-27-8-3
of Belews Lake '
Hest Belews Creek - From source to backwaters of Belews [ 9/1/57 22-27-9~(1)
(Little Belews Creek) Lake {2000 feet upstream from N.C.
Huy. 65)
From backwaters of Belews Lake (2000 7/1/73 22-27-9-(2)

Hest Belews Creek (Little
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Belews Creek) (West feet upstream from N.C. Hwy. 65) to
Belews Creek Arm of Southern Railroad Bridge

Belews Lake below eleva-

tion 725) :

Arm of Belews Lake im- Entire Amm WS-IV&B 8/3/92 22-27-10
mediately southeast of

Belews Lake Dam (Below

elevation 725)

DAN'RIVER From a point 0.3 mile upstfeam of WS-IV CA 8/3/92 22-(27.5)
Reed Creek to Rockingham County . )
. SE 1138 (Madison water supply intake)
Reed Creek From source to a point 0.3 mile WS-1V 8/3/92  22-28-(1)
upstream of mouth
Reed Creek . From a point 0.3 mile upstream of WS-IV CA 8/3/92  22-28-(2)
mouth to Dan River
DAN RIVER From Rockingham County SR 1138 to a WS-V 8/3/92  22-(28.5)
_ point 0.7 mile upstream of Jacobs Cr.
Big Beaver Island Creek From source to Dan River C 9/1/57 22-29
Little Beaver Island Creek From source to Big Beaver Island c 9/1/57 22-29-1
(West Prong Beaver Island Creek
Creek)
Mayo River From North Carolina-Virginia State HWS-1V 8/3/92  22-30-(1)
Line to a point 0.9 mile downstream
from Avalon Dam
South Mayo River From North Carclina-Virginia State Ws-1V - 8/3/92 22-30-2
' Line to Mayo River .
Caldwell Creek From source to North Carclina- WS-IvV 8/3/92  22-30-2-1-1
Virginia State Line .

Crooked Creek (North From source to last crossing of WS-IV 8/3/92 22-30-2-2
Carolina portion) North Carolina-Virginia State Line )
White Mud Branch (White From North Carolina-Virginia State Ws-Iv 8/3/92  22-30-2-2-1

Mud Creek) Line to Crooked Creek

Littie-Crooked-Greek: Frem-source—to-Erooked-creak WS-IV 873792 22-30-2-2-2

South Crooked Creek From source to Little Crooked Creek WS-IV 8/3/92  22-30-2-2-2-1
Fall Creek From North Carolina-Virginia State Ws-Iv 8/3/92  22-30-3

Line to Mayo River

Buffalo Creek From source to Mayo River WS-1V 8/3/92 22-30-4
Hickory Creek From source to Mayo River WS-IV 8/3/92  22-30-5
Pawpaw Creek From source to Mayo River WS-IV 8/3/92  22-30-6
Means Creek From source to Mayo River WS-IV 8/3/92  22-30-7
Boaz Creek From source to Mayo River WS-IV 8/3/92 22-30-8
Unnamed Tributary near From source toc Mayo River WS~-1V 8/3/92  22-30-9

Stoneville .

Mayo River From a point 0.9 mile downstream from WS-IV CA 8/3/92  22-30-(9.5)

Avalon Dam to dam at Mayodan Water
. Supply Intake
Mayo River From dam at Mayodan Water Supply o 8/3/92  22-30-(10)
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Intake to Dan River
Hogans Creek From source to Dan River C 9/1/57 22-31
Little Hogans Creek (West From source to Hogans Creek c 9/1/57 22-31-1
Prong Hogans Creek)
DAN RIVER From a point 0.7 mile upstream of HWS-IV 8/3/92  22-(31.5)
Jacobs Creek to a point 0.8 mile
downstream of Matrimony Creek
Jacobs Creek From source to N.C. Huy. 704 C 9/1/57 22-32-(0.5)
Brushy Creek (West Prong From source to Jacobs Creek C 9/1/57 22-32-1
Jacobs Creek) .
Little Jacobs Creek (East From source to Jacobs Creek c 9/1/57 22-32~2

Prong Jacobs Creek)

Huffines Mill Creek From source to Little Jacobs Creek C 9/1/74 22-32-2-1
Jacobs Creek From N.C. Hwy. 704 to Dan River WS-IV 8/3/92 22-32-(3)
Massy Creek . From source to Dan River Ws-1v 8/3/92  22-33
Rock House Creek From source to Rockingham County: c 9/1/57 22-34-(1)

SR 2381
Rock House Creek From Rockingham Countly SR 2381 to WS-1V 8/3/92 22-34-(2)
Dan River
Roach Creek From source to Dan River WS-1V 8/3/92  22-35
Whetstone Creek From source to Dan River Ws-1V 8/3/92  22-36
Buffala Creek From source to Dan River WS-IV 8/3/92  22-37
Matrimony Creek (North From source to Dan River Ws-Iv 8/3/92 22-38
Carolina portion)
Bear Creek From source to North Carolina- WS-IV 8/3/92  22-38-1
Virginia State Line '
Jones Branch (Jones Creek) From North Carolina-Virginia State Ws-1v 8/3/92 22-38-2
Line to Matrimony Creek '
Little Matrimony Creek - From source to Matrimony Creek Ws-IV 8/3/92°  22-38-3
Poplar Creek From North Carolina-Virginia State Ws-1v 8/3/92 22-38-4
. Line to Matrimony Creek :
Boiling Springs Branch From source to Matrimony Creek HS-1V 8/3/92 22-38-5 -
DAN RIVER From a point 0.8 mile downstream of Ws-IV CA 8/3/92 22-(38.5)
Matrimony Creek to Mill Branch (Town
of Eden water supply intake)
DAN RIVER (North Carolina From Mill Branch to last crossing of c 9/1/57 22-(39)
portion) North Carclina-Virginia State Line
Mill Branch From source to Dan River HS-1V 8/3/92  22-39.5
Smith River From North Carolina-Virginia State Ws-1Iv 8/3/92  22-40-(1)
Line to a point 0.8 mile downstream ‘
of Rockingham County SR 1714 (Riken
Road)
Martin Creek From source to North Carolina- Ws-1V 8/3/92 22-40-2
Virginia State Line
Smith River From a point 0.8 mile downstream of Ws-IV CA 8/3/92  22-40-(3)

Rockingham County SR 1714 (Aiken
Road) to Fieldcrest Mills Water
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i Supply Intake
Smith River From Fieldcrest Mills Water Supply c 9/1/57  22-40-(3)
Intake to Dan River ‘
Tackett Branch From source to Smith River c 9/1/57  22-40-4
Fishing Creek From source to Dan River c 9/1/57  22-41
Town Creek (Sharps Lake) From source to Dan River C 8/1/74  22-42
Machine Creek From source to Town Creek C 9/1/74  22-42-1 T
Rock Creek From source to Dan River c 9/1/57 22-43
Covenant Branch From source to Dan River c 9/1/57  22-44
Cascade Creek From North Carolina-Virginia State . c 8/3/92  22-45
Line to Dan River
Mountain Run From North Carolina-Virginia State . c 8/3/92 22-45-2
Line to Cascade Creek
Dry Creek From source to Cascade Creek C 3/1/77 22-45-4
White Oak Creek From source to North Carolina- o 9/1/74  22-46 g
Virginia State Line
Buckhorn Branch From source to White Oak Creek c 8/1/74  22-46-1 :
Williamson Creek From source to Dan River c 9/1/74  22-47 ‘ }
Wolf Island Creek From source to Dan River c 8/1/57  22-48
Carroll Creek (Lake From source to Wolf Island Creek c 9/1/57  22-48-1
Hazel) ) . {
Lake LeMar Entire lake and connecting stream c 9/1/57  22-48-1-1 !
to Carroll Creek ' )
Quaqua Creek From source to Wolf Island Creek c 9/1/74 22-48-2 - I
Lovelace Creek From source to Wolf Island Creek C 9/1/74  22-48-3
Birch Fork From source to Wolf Island Creek C 9/1/74  22-48-4 °
Little Wolf Island Creek  From source to Wolf Island Creek o 9/1/57  22-48-5 ‘
Tardy Branch From source to Wolf Island Creek C 9/1/57  22-48-6 l
Pumpkin Creek From source to North Carolina- B 3/1/77  22-49
Virginia State Line .
Whalebone Branch From source to Pumpkin Creek B 3/1/771  22-49-1 J
Rutledge Creek From source to North Carolina- B 3/1/771  22-49-2
Hogans Creek From source to Dan River C 9/1/57  22-50 ‘
Williamsburg Wildlife Lake Entire lake and conmecting stream to c 9/1/57 22-50-1 ‘ }
Hogans Creek .
Roékingham Lake Entire lake and connecting stream to € 9/1/57  22-50-2
Hogans Creek ) ( ‘
Jones Creek (Lake Wade) ~ From source to Hogans Creek c 9/1/74  22-50-3 -
Lick Fork Creek From source to Hogans Creek c 7/1/73  22-50-4 ,
Little Mill Creek From source to Hogans Creek c 9/1/57  22-50-5 _}
Hoon Creek (Wildwood Lake) From source to Dan River c 7/1/13  22-51
East Prong Moon Creek From source to Moon Creek c . 8/1/14 22-51-1
West Prong East Prong From source to East Prong Moon Creek C 9/1/74  22-51-1-1
Moon Creek : Z
Park Spring Lake Entire lake and connecting stream to  C 7/1/73  22-51-2

Moon Creek
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Bear Branch From source to Moon Creek c 7/1/73  22-51-3
Rattlesnake Creek From source to Dan River c 7/1/13  22-82
North Fork Rattlesnake From source to Rattlesnake Creek c 9/1/714  22-52-1
Creek :
South Fork Rattlesnake From source to Rattlesnake Creek c 9/1/74 22-52-2
Creek
Coy Creek From North Carolina-Virginia State c 9/1/57 22-53
Line to Dan River
Cane Creek From North Carolina-Virginia State c 9/1/57 22-54
Line to Dan River .
Glasby Branch From North Carolina-Virginia State C 9/1/57 22-54-1
Line to Cane Creek
Eittle Rattlespake Creek From source to Dan River C 8/1/57 22-55 !
Country Line Creek From source to a point 1.0 mile down- WS-II 8/3/92 22-56-(1)
_stream of Nats Fork ,
Hostler Branch From source to Country Line Creek Ws-II 8/3/92  22-56-2
Nats Fork From source to Coutitry Line Creek Ws-II 8/3/92  22-56-3
Country Line Creek From a point 1.0 mile downstream of Ws-IT cA 8/3/92  22-56-(3.5)
Nats Fork to dam at Farmer Lake
(Town of Yanceyville water supply intake,
located 1.8 mile upstream of N.C.
Hwy. 62) )
Country Line Creek From dam at Farmer Lake to Dan River ¢ 8/3/92  22-56-(3.7)
Fullers Creek From source to a point 0.8 mile up- Ws-1I 8/3/92  22-56-4-(1)
stream of Yanceyville water supply
dam
Fullers Creek From a point 0.8 mile upstream of WS-II CA 8/3/92 22-56-4-(2)
: Yanceyville water supply dam to
Yanceyville water supply dam
Fullers Creek From Yanceyville water supply dam c’ 8/3/92  22-56-4-(3)
to Country Line Creek .
Jail Branch From source to Country Line Creek c 3/1/77 22-56-5
South Country Line Creek  From source to Caswell County SR 1759 € 9/1/57  22-56-T7-(1)
South Country Line Creek From Caswell County SR 1759 to pro- B 7/1/73 22-56-7-(2)
(including proposed ' posed dam located 0.1 mile, more or ' '
Country Line Watershed less, downstream from Caswell County
Project Structure # 4 SR 1736
impoundment below normal
pool elevation 490.0 feet
MSL)
Byrds Creek From source to Caswell County SR 1751 C 9/1/57  22-56-7-3-(1)
Byrds Creek ‘ From Caswell County SR 1751 to South B 7/1/713 22-56-7-3-(2)
» Country Line Creek
Penson Creek From source to N.C. Hwy. 62 c 9/1/57  22-56-7-4-(1)
Penson Creek From N.C. Hwy. 62 to South Country B 7/1/73  22-56-7-4-(2)
Line Creek '
Burkes Creek From source to N.C. Hwy. 62 C 9/1/57 22-56~7-4~3-(1)
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Burkes Creek From N.C. Hwy. 62 to Penson Creek B 7/1/73  22-56-7-4-3-(2)
South Country Line Creek From proposed dam located 0.1 mile, [« 9/1/57 22-56-7-(5)
: more or less, downstream from Caswell :
County SR 1736 to Country Line Creek
Beneja Creek From source to South Country Line c 9/1/57 = 22-56~7-6
Creek
Kilgore Creek From source to Country Line Creek c 9/1/57 22-56-8
Winns Creek From source to North Carolina- B 3/1/77 22-57
Virginia State Line
Brandon Creek From source to North Carolina- B 3/1/77  22-57-1
Virginia State Line .
Hyco River, including Hyco From source in Hyco Lake to dam of B 7/1/91  22-58-(0.5)
Lake below elevation 410 Hyco Lake, including tributary arms
below elevation 410
Hyco Creek (North Hyco From source to Hyco Lake, Hyco River C 9/1/57 - 22-58-1
Creek)
Negro Creek From source to Hyco Creek c 9/1/57  22-58-1-1
Lynch Creek From source to Hyco Creek c 9/1/57  22-58-1-2
Panther Branch (Morgans  From source to Hyco Creek c 9/1/74  22-58-1-3
Pond) .
Coneys Creek (Cobbs From source to Hyco Creek o 9/1/74 22-58-1-4
Creek) '
Kilgore Creek From source to Hyco Creek c 8/1/57  22-58-1-5
Reedy Fork Creek From source to Hyco Lake, Hyco River c 9/1/74 22-58-2
Cobbs Creek From source to Hyco Lake, Hyco River € 9/1/74 22-58-3
South Hyco Creek From source to backwaters of Lake WS-II 8/3/92 22-58-4-{0.5)
Roxboro
Sugartree Creek From source to South Hyco Creek WS-IT 8/3/92  22-58-4-1
South Hyco Creek (Lake From backwaters of Lake Roxboro to WS-TI&B 8/3/92 22-58~-4-(1.4)
Roxboro) dam at Lake Roxboro
South Hyco Creek From dam at Lake Roxboro to a point HWS-II 8/3/92  22-58-4-(1.7)
— ' 0.6 mile downstrean of Double Creek - e T —
Double Creek From source to South Hyco Creek HWS-IT 8/3/92  22-58-4-2
Broachs Mill Creek From source to Double Creek WS-11 8/3/92  22-58-4-2-1
Snipe Creek From source to Broachs Mill Creek WS-I1 8/3/92  22-58-4-2-1-1 .
South Hyco Creek From a point 0.6 mile downstream of = WS-II CA 8/3/92  22-58-4-(3)
Double Creek to Hyco Lake, Hyco:River
(City of Roxboro water supply intake)
Cub Creek From source to Hyco Lake, Hyco River C 7/18/79  22-58-5
Richland Creek From source to Hyco Lake, Hyco River c 9/1/74 22-58-6
Little Duck Creek From source to Hyco Lake, Hyco River C 8/1/57  22-58-7
Sargents Creek From source to Hyco Lake, Hyco River € 9/1/57 22-58-8
Cane Creek From source to Hyco Lake, Hyco River C 9/1/74  22-58-9
Hyco River From dam of Hyco Lake to North Caro- C 7/11/19  22-58-(9.5)
lina-Virginia State Line, includ- -
. ding all portions in North Carolina
Ghent Creek From source to Hyco River -. o 9/1/74  22-58-10
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| } Powells Creek From North Carolina-Virginia State c 9/1/74 22-58-11
Line to Hyco River
: Storys Creek From source to a point 0.9 mile WS-11 8/3/92 22-58-12~-(1)
g downstream of N.C. Hwy. 57
' Storys Creek [Roxboro City From a point 0.9 mile downstream of WS-II CA 8/3/92  22-58-12-(1.5)

Lake (Lake Issac Walton)] N.C. Hwy. 57 to Roxboro City Lake Dam

From source to a point 0.5 mile WS-11 22-58-12-2-(1)

{ Satterfield Creek 8/3/92
} dovnstream of N.C. Hwy. 57
Satterfield Creek From a point 0.5 mile downstream of Ws-II ca 8/3/92 22-58-12~2-(2)
o N.C. Hwy. 57 to Roxboro City Lake,
o Storys Creek
Lick Branch From source to a point 0.6 mile WS-I1 8/3/92  22-58-12-3-(1)
.i upstream of mouth
l Lick Branch From a point 0.6 mile upstream of WS-II CA 8/3/92  22-58-12-3-(2)
: mouth to Roxboro City Lake, Storys Cr.
- Storys Creek (Chub Lake) From Roxboro City Lake Dam to dam at B 9/1/57  22-58-12-(4)
g ; Chub Lake
- Storys Creek From dam at Chub Lake to Hyco River c 7/1/73  22-58-12-(5)
_ Marlowe Creek From source to Storys Creek C 8/1/85  22-58-12-6
i Tanyard Branch From source to Marlowe Creek o 3/1/71  22-58-12-6-2
| Mitchell Creek From source to Marlowe Creek o 9/1/74  22-58-12-6-3
Fishing Creek From source to Marlowe Creek C 9/1/74 22-58-12-6-4
| Castle Creek From source to Hyco River c 9/1/74  22-58-13
1 Bamboo Branch From source to Castle Creek C 9/1/74  22-58-13-1
o Bowes Branch From source to North Carolina- c 9/1/57  22-58-14
o ) ' Virginia State Line ‘ '
i Mayo Creek (Maho Creek) From source to North Carolina- c 9/1/51  22-58-15
L (Mayo Reservoir)’ Virginia State Line S
Donaldson Creek ‘From source to Mayo Reservoir, c 9/1/74  22-58-15-1
. Mayo Creek .
N Mill Creek From source to Mayo Reservoir, c 9/1/51  22-58-15-2
Mayo Creek
Spoonwater Creek From source to Mayo Reservoir, - c 9/1/74  22-58-15-3
! ' : Mayo Creek .
Crutchfield Branch From source to North Carolina- B 3/1/77 22-58-15-4
‘ . Virginia State Line '
% Big Bluewing Creek (Blue From source to North Carolina- c 9/1/57 ' 22-58-16
) Wing Creek) Virginia State Line
Cattail Branch From source to Big Bluewing Creek c 8/1/57 22-58-16-1
Bredlov Creek From source to Big Bluewing. Creek c 9/1/517 22-58-16-2
Barons Creek From source to North Carolinma- c 9/1/57  22-5%
Virginia State Line
] Crooked Fork From source to Rarons Creek c 9/1/51  22-59-1
Q HWolfpit Run From source to North Carolina- o 9/1/57  22-59-2
! ' Virginia State Line ,
RORANOKE RIVER (For identi-  From mouth of Dan River in Virginia - 23-(1)

fication only)’

to North Carolina-Virginia State Line
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Classification
Name of Stream Description Class Date Index No.
Grassy Creek (Grass Créek) From source to John H. Kerr Reservoir C 9/1/57  23-2-(1)
at Granville County SR 1431
Bearskin Creek From source to Grassy Creek c 1/1/13  23-2-2
Mountain Creek From source to Grassy Creek c 7/1/73 23-2-3
Little Grassy Creek From source to Grassy Creek c 9/1/57  23-2-4
(Little Grass Creek)
Blue Creek From source to Little Grassy Creek ‘C_ 1/1/73  23-2-4-1
- Graham Branch From source to Little Grassy Creek c 7/1/73 23-2-4-2
Rattlesnake Creek From source to Grassy Creek c 9/1/57 23-2-5
Grassy Creek Arm of John H. From Granville County SR 1431 to the B 1/1/62 23-2-(6)
Kerr Reservoir (Below North Carolina-Virginia State Line
normal pool elevation 300
feet MSL or as this eleva-
tion may be adjusted by
the Corps of Engineers
Johnson Creek From source to Little Johnson Creek c 9/1/51  23-2-7-(1)
Johnson Creek From Little Johnson Creek to Grassy B 1/1/62  23-2-7-(2)
Creek Arm of John H. Kerr Reservoir
Little Johnson Creek From source to Johnson Creek o 9/1/57  23-2-7-3
Beech Creek ' From North Carclina-Virginia State B 1/1/62  23-2-8
Line to Grassy Creek Arm of John H.
Kerr Reservoir
Spewmarrow Creek From source to Deer Pond Branch C 7/1/73 23-2-9-(1)
Spewmarrow Creek From Deer Pond Branch to Grassy Creek B 1/1/62 23-2-9-(2)
’ Arm of John H. Kerr Reservoir
Deer Pond Branch From source to Spewmarrow Creek C 7/1/73 23-2-9-3
Lick Branch From source to Grassy Creek Arm of C. 9/1/57 23-2-10
John H. Kerr Reservoir .
Cedar Branch From source to Grassy Creek Arm of c 9/1/51 23-2-11
Joln H. Kerr Reservoir
Beaver Pond Creek (includ- From source to North Carolina- B 7/1/13  23-3
ing Beaver Pond Creek Arm Virginia State Line
of John H. Kerr Reservoir
below normal pool eleva-
tion) :
Island Creek (Island Creek From source to North Carolina- c 9/1/57 23-4
Reservoir) Virginia State Line, including that ' '
portion of Island Creek Reservoir in
North Carolina below normal operating
"elevation
Gill Creek (Formerly From source to Island Creek c 9/1/57  23-4-1
called Little Island ‘
Creek, Granville County)
Michael Creek ’ From source to Island Creek c - . 9/1/51  2B-4-2
Marion Branch From source to Island Creek c - 9/1/51  23-4-2.5
Little Island Creek From source to Island Creek Reservoir, € 9/1/51  23-4-3

(Vance County)

Island Creek
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Name of Stream Description Class Date Index No.
Poplar Spring Branch From source to Island Creek Reservoir, C 9/1/57  23-4-4
Island Creek
Gilliams Branch (Gilliams From source to North Carclina- c 9/1/57 23-4-5
Creek) Virginia State Line
Carter Branch From source to North Carolina- c 9/1/57 23-5
Virginia State Line
Mill Creek (Including HMill From source to North Carolina- C 9/1/57  23-6
Creek Arm of John H. Kerr Virginia State Line
Reservoir below normal
pool elevation)
Long Grass Branch (Includ~ From source to North Carolina- C 9/1/57 23-7
ing Long Grass Branch Arm Virginia State Line
of John H. Kerr Reservoir
below normal pool eleva-
tion) ’
Nutbush Creek (Including From source to Croocked Run c 9/1/57 23-8-(1)
Nutbush Creek Arm of John
H. Kerr Reservoir below
normal pocl elevation)
Nutbush Creek Arm of John  From Crooked Run to North Carolina- B 1/1/62  23-8-(2)
H. Kerr Reservoir (below Virginia State Line
_normal pool elevation 300
feet MSL or as this eleva-
tion may be adjusted by
the Corps of Engineers)
Crooked Run From source to Nutbush Creek Arm of B 1/1/62  23-8-3
i John H. Kerr Reservoir
Indian Creek (Including 'From source to Carolina Power & Light ¢ 9/1/57 23-8-4~(1)
Indian Creek Arm of John Company Power Line
H. Kerr Reservoir below
normal .pool elevation)
Indian Creek Arm of John  From Carolina Power & Light Company B 1/1/62  23-8-4-(2)
H. Kerr Reservoir (below Power Line to Nutbush Creek Arm of
normal pool elevation 300 John H. Kerr Reservoir
feet MSL or as this eleva-
tion may be adjusted by
the Corps of Engineers)
Flat Creek From source to Nutbush Creek Arm of B 1/1/62 23-8-5
John H. Kerr Reservoir .
Anderson Swamp Creek (In- From source to a point 0.6 mile up- WS-TII&B 8/3/92  23-8-6-(1)
cluding Anderson Swamp stream of Vance County SR 1374 '
Creek Arm of John H. Kerr
Reservoir below normal
pool elevation) ‘ )
Anderson Swamp Creek (In- From a point 0.6 mile upstream of WS-III&B CA  8/3/92  23-8-6-(1.5)

cluding Anderson Swamp
Creek Arm of John H. Kerr

Vance County SR 1374 to Mill Creek
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Name of Stream Description Class Date Index No.
Reservoir below normal
pool elevation)
Anderson Swamp Creek Arm  From Mill Creek to Nutbush Creek Arm B ' 1/1/62  23-8-6-(2)
of John H. Kerr Reservoir of John H. Kerr Reservoir ‘
(below normal pool eleva-
tion 300 feet MSL or as
this elevation may be ad-
justed by the Corps of
Engineers)
Mill Creek From source to Anderson Swamp Creek , B 1/1/62  23-8-6-3
Arm of John H. Kerr Reservoir ‘
Little Nutbush Creek From source to Nutbush Creek Arm of B 1/1/62 23-8-7
John H. Kerr Reservoir
Dodson Creek (Dobson From source to Nutbush Creek Arm B 1/1/62  23-8-8
Creek) of John H. Kerr Reservoir
Case Quarry Creek From source to Nutbush Creek Arm of B 1/1/62  23-8-9
John H. Kerr Reservoir -
Dix Branch (Dicks Creek) From source to Nutbush Creek Arm of B 1/1/62  23-8-10
John H. Kerr Reservoir
Keats Branch (Including From source to North Carolina- c 9/1/57 23-9
Keats Branch Arm of John Virginia State Line
H. Kerr Reservoir below
normal pool elevation)
Smith Creek ' From source to North Carclina- (HE 7/1/13  23-10
Virginia State Line
Cabin Branch From source to Smith Creek c 7/1/13  23-10-1
Newmans Creek (Little From source to Smith Creek c 9/1/14  23-10-2
Deep Creek) ] ]
Ellington Branch From source to Newmans Creek c. 9/1/74 23-10-2-1
Blue Mud Creek From source to Smith Creek - c 7/1/73 23-10-3
_ Malones Creek From source to Blue Mud Creek [ 9/1/74 = 23-10-3-1
West Branch Malones From source to Malones Creek c 9/1/714  23-10-3-1-1
Creek '
Terrapin Creek From source to Blue Mud Creek c 3/1/7171  23-10-3-2
Reedy Branch From source to North Carolina- c ‘9/1/74 23-10-4
Virginia State Line
Hawtree Creek From source to Warren County SR 1304 c 7/1/73 23-11-(1) .
Sawmill Creek (Mill Creek) From source to Hawtree Creek c 7/1/73 23-11-2
Rocky Branch (Sauls Cfeek) From source to Hawtree Creek c 7/1/73 23-11-3
Hawtree Creek (Hawtree From Warren County SR 1304 to North B 8/3/92  23-11-(4)
Creek Arm of Lake Gaston Carolina-Virginia State Line
below normal pool eleva- '
tion)
Coleman Branch ’ From source to Hawtree Creek Arm of c 7/1/73  23-11-5
Lake Gaston '

ROANOKE RIVER (Lake Gaston  From North Carolina-Virginia State Ws-veB 8/3/92  23-(12)
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Name of Stream. Description Class Date Index lo.
below normal full power Line to a line across Lake Gaston
pool elevation 200 MSL) following the Warren-Northampton
County Line
Sixpound Creek From source to Lake Gaston, Roanoke c 7/1/713  23-13
" River
Jordan Creek From source to Lake Gaston, Roanoke C 7/1/73  23-14
River
Lyons Creek From source to Lake Gaston, Roancke c 8/3/92 23-15
River
Hubquarter Creek . From source to Lake Gaston, Roanoke c 7/1/13 23-16
River
Little Hubquarter Creek VFromAsource to Hubquarter Creek c 9/1/74  23-16-1
Mill Creek From North Carolina-Virginia State o 8/3/92  23-17
i Line to Lake Gaston, Roanoke River
Big Stonehouse Creek From source to Lake Gaston, Roanoke o 7/1/73 23-18
River
Little Stonehouse Creek From source to Laké Gaston, Roancke C 7/1/73 23-19
River
Hest Littleton Branch From source to Little Stonehouse C 9/1/74 23-19-1
Creek
Bagley Academy Branch From source to Lake-Gaston, Roanoke C 9/1/74  23-20
River :
ROANOKE RIVER (Lake Gaston From a line across Lake Gaston follow- US-IV&B 8/3/92 23-(20.2)
below normal full power ing the Warren-Northampton County Line
pool elevation 200 MSL) to a line -across Lake Gaston 0.5 mile
, ‘ upstream of Lake Gaston Dam
Mill Creek From source to Lake Gaston, Roanoke WS-1V 8/3/92  23-20.3
River ' .
Poe Creek From source to Lake Gaston, Roancke WS-IV 8/3/92  23-20.6
River
Dogwood Branch From North Carolina-Virginia State C 9/1/74 23-21
Line to Lake Gaston, Roancke River
‘Jimmies Creek (Jimmies Run) From North Carolina-Virginia State WS-IV 8/3/92  23-22
Line to Lake Gaston, Roancke River
ROANOKE RIVER (Lake Gaston  From a line across Lake Gaston 0.5 WS-IV&B CA  8/3/92  23-(22.5) .
below normal full power mile upstream of Lake Gaston Dam to o
pool elevation 200 MSL Roanoke Rapids Dam
and Roanoke Rapids Lake
below normal full power
pool elevation 132 feet MSL)
Black Gut Creek From source to Devils Branch WS-1V 8/3/92  23-23-(0.3)
Black Gut Creek From Devils Branch to Roanoke Rapids  WS-IV CA 8/3/92  23-23-(0.8)
Lake, Roanoke River
Devils Branch (Double From source to Black Gut Creek Ws-1V 8/3/92 23-23-1
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Classification
Name of Stream Description Class Date Index No.
Branch) _ .

Deep Creek From source to a point 0.5 mile up- WS-IV 8/3/92  23-24-(1)

stream of mouth
Deep Creek From a point 0.5 mile upstream of WS-1Iv ca 8/3/92  23-24-(2)
mouth to Roanoke Rapids Lake,
Roancke River

RORNOKE RIVER From Roanocke Rapids Dam to a point WS-1V 8/3/92  23-(25)
0.6 mile upstream of N.C. Hwy. 48

‘ bridge '

ROANOKE RIVER From a point 0.6 mile upstream of Ws-Iv Ca 8/3/92 23-(25.5)
N.C. Hwy. 48 bridge to a line across
river 50 feet downstream of N.C. Hwy.
48 (City of Roancke Rapids, Town of
Weldon water supply intakes)

ROANOKE RIVER From a line across the river 50 feet C 9/1/57 23-(26)
downstream from H.C. Hwy. 48 bridge to
18 mile marker at'Jamesville

Black Duck Creek (Deep From source to Roancke River c 9/1/74  23-27

Creek)

Lees Creek From source to Black Duck Creek o 9/1/74  23-27-1
Arthurs Creek From source to Roanoke River o 9/1/74 23-28
Chockoytte Creek From source to Roanoke River c 9/1/57 23-29
Quankey Creek From source to Roanoke River c 7/1/73 23-30

Little Quankey Creek From source to Quankey Creek C 9/1/74  23-30-1
Occoneechee Creek From source to Roanoke River C 9/1/74  23-31
Wheeler Creek From source to Roancke River c 9/1/74  23-32

Gumberry Swamp (Boones From source to Wheeler Creek o 7/1/73 23-32-1

Millpond, Barrows Mill-
Pond)

Lilly Pond Creek From source to Wheeler Creek C 9/1/74 23-32-2
Conconnara Swamp From source to Roanoke River c 7/1/13 23-33
Bridgers Creek From source to Roanoke River (o T/T/T3 2334
Looking Glass Run From source to Roancke River c 9/1/57 23-35
Cypress Swamp From source to Roanoke River C 9/1/57 23-36
Sandy Run From source to Roanoke River c 9/1/74 23-37

Dynamite Lake Entire lake and connecting stream c 9/1/74 23-37-1

to Sandy Run .

Bull Neck Swamp From source to Sandy Run c 9/1/14  23-37-2
Quinine Swamp From source to Roancke River c 9/1/74  23-38
Brittons Creek From source to Roancke River C 9/1/74 23-39
Flag Run Gut From source to Roanoke River .C 9/1/74  23-40
Cypress Swamp - From source to Roanoke River c 9/1/57 23-41
Kehukee Swamp (White From source to Roanoke River C /113 B-42

Millpond) ’ '

Webbs Mill Branch From source to Kehukee Swamp C g/1/74 - 23-42-1
Thompson Gut From source to Roancke River c 9/1/74 23-43
Kiahs Gut From source to Roanoke River c 9/1/571 23-44
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Blue Hole Swamp From source to Roancke River C 9/1/57 23-45
Matthew Slough From source to Blue Hole Swamp c 9/1/57 23-45-1
Canal Gut From source to Roanoke River c 9/1/74 23-46
Indian Creek ’ From source to Roanoke River C 9/1/74 23-47
Coniott Creek (Town Swamp) From source to Roancke River C 7/1/73 23-48
Frog Level Swamp From source to Coniott Creek c 9/1/74  23-48-1
Concho Creek From source to Roanoke River c 9/1/57  23-49
Etheridge Swamp From source to Conocho Creek C 9/1/74  23-48-1
Beaverdam Creek From source to Conoho Creek c . 9/1/57  23-49-2
Mill Branch From source to Conocho Creek C 9/1/74 23-49-3
Sweetwater Creek (Statons From source to Roancke River c 9/1/57 23-50
Pond)
Hardison Mill Creek From source to Statons Pond, Sweet- c 9/1/57 23-50~1
water Creek .
Long Creek From source to Hardison Mill Creek C 9/1/57 23-50-1-1
Smithwick Creek From source to Statons Pond, Sweet- C ' 9/1/57 23-50-2
water Creek
Ready Branch From source to Statons Pond, Sweet- c 8/1/74  23-50-3
, water Creek
Dog Branch From source to Ready Branch c 9/1/74  23-50-3-1
Conine Creek ' From source to Roanoke River o 9/1/57  23-51
Devils Gut From source to Roanoke River C 9/1/57  23-52
Gardners Creek From source to Devils Gut C 9/1/57  23-52-1
Deep Run Swamp From source to Gardners Creek C 9/1/74 23-52-1-1
Lanier Swamp From source to Gardners Creek c 9/1/74 23-52-1-2
Copper Swamp ‘ From source to Gardners Creek C 9/1/74  23-52-1-3
ROANORE RIVER From 18 mile marker at Jamesville to C Sw 9/1/57 23-(53)
Albemarle Sound (Batchelor Bay)
Broad Creek From source to Roanoke River C Sw 9/1/57 23-54
Welch Creek From source to Roanoke River C Sw 7/13/80 23-55
Conaby Creek . From source to Roanoke River C Sw 9/1/57 23-56
ALBEMARLE-SOUND (Batchelor  West of a line extending from a B Sw 8/1/714 24
Bay) point of land on the southside of the
mouth of Black Walnut Swamp in a
southerly direction to a point of
land on the eastside of the mouth
of Roanoke River
Eastmost River From Roancke River to N.C. Hwy. 45 C Sw 9/1/57 24-1-(1)
Eastmost River From N.C. Hwy. 45, including cutoff B Sw 9/1/74  24-1-(2)
. between Eastmost River and Middle
River to Albemarle Sound
Cashie River From source to a point 1.0 mile up- C Sw 9/1/57 24-2-(1)
: stream from Bertie County SR 1500 .
Hahtom Swamp From source to Cashie River C Sw 9/1/74  24-2-2
Connaritsa Swamp From source to Cashie River C Sw 7/1/73  24-2-3
White Oak Swamp From source to Cashie River C Sw 7/1/73 24-2-4
Chiska Creek From source to Cashie River C Sw 9/1/74 24-2-5
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Hoggard Mill Creek From source to Cashie River C Sw 9/1/57  24-2-6
Chucklemaker Swamp From source to Hoggard Mill Creek C Sw 9/1/74  24-2-6-1
Flat Swamp Creek From source to Hoggard Mill Creek C Sw 9/1/74 . 24-2-6-2
Roquist Creek From source to Cashie River C Sw 9/1/57  24-2-7
Jacks Branch From source to Roquist Creek C Sw 9/1/57 24-2-7-1
Choowatic Creek From source to Roguist Creek C Sw 9/1/57 24-2-7-2
Mill Swamp From source to Roquist Creek C Sw 9/1/74  24-2-7-3
Wading Place Creek From source to Cashie River C Sw 9/1/57 24-2-8
Cashie River From a point 1.0 mile upstream from B Sw 9/1/7¢  24-2-(9)
Bertie County SR 1500 to the Thorough-
fare (The Gut between Cashie and.
Roancke Rivers)
Swamp Creek From source to Cashie River C Sw 9/1/57  24-2-10
Cashie River From the Thoroughfare (The Gut C Sw 9/1/57  24-2-(11)
between Cashie and Roanoke Rivers) to
N.C. Hwy. 45
Thoroughfare (The Gut) From Roanoke River to Cashie River C Sw 9/1/57  24-2-12
Broad Creek From source to Cashie River C Sw 9/1/57  24-2-13
Grennell Creek From source to Cashie River C Sw 9/1/51  24-2-14
Cashie River From N.C. Hwy. 45 to Albemarle B Sw 9/1/74  24-2-(15)
Sound (Batchelor Bay)
Middle River From source to N.C. Huy. 45 C Sw 9/1/57  24-2-16~(1)
niddle River From N.C.-Hwy. 45 to Cashie River B Sw 9/1/74  24-2-16-(2)
Cashoke Creek (Cashote From source to Cashie River C Sw 9/1/57  24-2-17
Creek) :
Morgan Swamp From source to Albemarle Sound B Sw 9/1/74  24-3

(Batchelor Bay)

(1) Editor's Note:

On March 27, 1970, a variance from temperature

standards was granted by the Board of Water and Air Resources to
Duke Power Company for the waters of Belews Lake, including Belews

Creek, West Belews Creek and East Belews Creek arms from the
Southern Railroad Bridge to Belews Lake Dam.

The maximum instantaneous

surface temperature (as measured at a depth of one foot) in these
waters shall not exceed 35 C (95 F).
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BENTHIC MACROINVERTEBRATES

Benthic macroinvertebrates, or benthos, are organisms that live in and on the bottom substrates of
rivers and streams. These organisms are primarily aquatic insect larvae. The use of benthos data
has proven to be a reliable monitoring tool, as benthic macroinvertebrates are sensitive to subtle
changes in water quality. Since many taxa in a community have life cycles of six months to one
year, the effects of short term pollution (such as a spill) will generally not be overcome until the

- following generation appears. The benthic community also integrates the effects of a wide array of
potential pollutant mixtures. 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). Higher taxa richness values are
associated with better water quality. Likewise, ratings can be assigned with a Biotic Index. This
index summarizes tolerance data for all taxa in each collection. The two rankings are given equal
weight in final site classification for qualitative samples. Taxa richness alone is used to assign
bioclassifications for EPT samples. These bioclassifications primarily reflect the influence of
chemical pollutants. The major physical pollutant, sediment, is poorly assessed by a taxa richness

analysis. Different criteria have been developed for different ecoregions (mountains, piedmont and

coastal) within North Carolina.

Classification Criteria by Ecoregion*

A. EPT taxa richness values’

10-sample Qualitative Samples 4-sample EPT Samples
_ Mountains Piedmont Coastal Mountains Piedmont Coastal
Excellent >41 >31 >27 >35 >27 >23
Good 32-41 24-31 21-27 28-35 21-27 18-23
Good-Fair 22-31 16-23 14-20 19-27 14-20 12-17
Fair 12-21 8-15 - 7-13 : 11-18 7-13 . 6-11
Poor 0-11 0-7 0-6 0-10 0-6 0-5

B. Biotic Index Values (Range = 0-10)

Mountains Piedmont Coastal
Excellent <4.05 <5.19 <5.47
Good 4.06-4.88 5.19-5.78 5.47-6.05
Good-Fair 4.89-5.74 5.79-6.48 6.06-6.72
Fair 5.75-7.00 6.49-7.48 6.73-7.73
Poor . >»700 - = >748  >7703

*These criteria apply to flowing water systems only. Biotic index criteria are only used for full;écaié ('io'-saﬁipi@
qualitative samples. .

Benthos data for each subbasin are presented in Chapter 4.
FISHERIES

FISH COMMUNITY STRUCTURE ASSESSMENT :

The North Carolina Index of Biotic Integrity (NCIBI) is a modification of the Index of Biotic
Integrity (Karr, 1981; Karr et al., 1986). The method was developed for assessing a stream's
biological integrity by examining the structure and health of its fish community. The scores
derived from this index are a measure of the ecological health of the waterbody and may not
necessarily directly correlate to water quality. A stream with excellent water quality, but poor to
fair habitat, would not rate asexcellent using this index; however, a stream which rates excellent on
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the NCIBI would be expected to have excellent water quality. The NCIBI is not applicable to high
elevation trout streams, lakes, or estuaries.

The Index incorporates information about species richness and composition, trophic composition,
fish abundance, and fish condition. 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 2 change in water quality.

The assessment of biological integrity using the NCIBI is provided by the cumulative assessment
of 12 parameters, or metrics. The values provided by the metrics are converted into scores on a 1,
3, 5 scale. A score of 5 represents conditions expected for undisturbed streams in the specific river
basin or ecoregion, while a score of 1 indicates that the conditions vary greatly from those expected
in undisturbed streams of the region. The scores for each metric are summed to attain the overall

IBI score.

Each metric is designed to contribute unique information to the overall assessment. A brief
explanation of each of the NCIBI metrics is presented below. Some metrics have been grouped

together.

1. Number of Species and Number of Individuals: The total number of species and individuals
supported by streams of a given size in a given region decrease with environmental
degradation. Both of these metrics are rated according to the river basin in which the sample
was taken and the drainage area size at the sampling point. All fish should be keyed to the
species level. If a fish can not be keyed below the genus level and it is the only fish of that
genus in the collection, it can be counted as a species in the Number of Species metric.
Exotics, such as tilapia and grass carp are not included in the index because they are not part of
the North Carolina fish fauna. : '

2. Number of Darter Species: Darters are sensitive to environmental degradation particularly as a
result of their specific reproductive and habitat requirements (Page, 1983). Darter habitats are
degraded as a result of channelization, siltation, and reduced oxygen levels. Collection of
fewer then expected darter species can indicate that some habitat degradation is occurring. This
metric includes all species of the tribe Etheostomatini.

3. Number of Sunfish and Salmonid (Trout) Species: Sunfish and trout species are used because
they are particularly responsive to degradation of pool habitats and to other aspects of habitat
degradation, like quality of instream cover. This metric includes centrarchids of the genera
Lepomis, Enneacanthus, Acantharchus, Ambloplites, and Centrarchus as well as all species of
salmonids, whether native or stocked. ‘

4. Number of Sucker Species: Sucker species are intolerant of habitat and chemical degradation
and, because they are long lived, they provide a multiyear integrated perspective. They also
reflect the condition of the benthic community, which may be harmed by sediment
contamination. This metric includes all members of the family Catostomidae.

5. Number of Intolerant Species: Intolerant species are those which are most affected by
environmental perturbations and therefore should disappear, at least as viable populations, by
the time a stream is rated fair. This metric is a list of all intolerant species in the sample as
determined from Appendix F-IV.

6. Percent Tolerant Fish: Tolerant species are those which are often present in a stream in .
moderate numbers, but as the stream degrades they can become dominant. Appendix F-IV is
used to determine which species are tolerant. The number of individuals in each of these
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species is summed and divided by the total number of fish-collected to obtain the percent

tolerant fish.

7. Percentages of Omnivores, Insectivores, and Piscivores: The three trophic composition
metrics, proportion of omnivores, total insectivores (or specialized insectivores), and

piscivores are used to measure the divergence from expected production and consumption
patterns in the fish community that can result from environmental degradation. The main cause
for a shift in the trophic composition of the fish community, (a greater proportion of omnivores
and few insectivores), is nutrient enrichment. In the mountain drainages, the metric Percentage
of Piscivores is changed to the Number of Piscivorous Species and the Percent Insectivores
metric can be interchanged with Percent Specialized Insectivores. Use whichever metric gives
the highest score. These metrics are determined from trophic types given in Appéendix F-IV
and are determined from the percent of individuals belonging to each trophic class.

8. The Percent of Diseased Fish: The percent of fish with disease, tumors, fin damage, and
skeletal anomalies increases as a stream is degraded. This metric is rated by counting the
number of fish in the sample which have sores, lesions, skeletal anomalies, or fin damage and
determining a percentage. Fin damage caused as a result of spawning, should not be counted.
Fish are considered spawning fish when tubercles are present. Diseased or rotten fins should
be counted. Diseased fish are noted by circling their length record on the species list data
sheet. :

9. Length Distribution: Length distribution data is used to determine the presence of different age
groups and thus the amount of reproductive success. This metric is rated by first counting the
number of species. Secondly, the total lengths of all the fish of each species are examined to
determine whether or not all the fish of that species are of one or multiple age groups. Finally,
the percentage of species with multiple age groups is determined. Since some fish are rare, and
some fish species have fewer age groups, some professional judgement must be used in
calculating this metric.

Streams with larger watersheds or drainage areas can be expected to support more fish species and
a larger number of fish.

Tolerance rating and adult trophic guild assignments were researched from the literature ( Lee et al.
1980, Karr et al. 1986, Plafkin et al. 1989 and Angermeier personal communication). A list of
tolerance ratings was derived from the literature (Karr et al. 1986, Saylor and Scott 1987,
Menhinick 1979, and Mike Mills, personal communication), and from polling various university,
federal and state fisheries management personnel. The Delphi Technique (Zuboy 1981) was used
for acquiring this data from the professionals. :

The distribution of various fish species in North Carolina was obtained from Menhinick ( 1991),
Lee et al. (1980), and from distributional records at the North Carolina State Museum of Natural

——Seienees—Thisinformation was used-ir eteTminiTg meiric eXpectations.

For wadable streams a backpack electrofisher sample was taken from approximately 200 meters of
the stream. Swamps (non or slow flowing streams that aren't easily measured) are sampled on a
timed basis. Each of two collection teams samples a variety of habitats for a period of
approximately one hour.

Several sources of data, in addition to those collected by DWQ, are available for use in
determining the ecological health of the streams in North Carolina drainages. These fish
collections provided significant information and were thus suitable to have a NCIBI computed for
them. The collections and the abbreviations for the collectors which maybe used in the text tables
are as follows:
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North Carolina Division of Water Quality DWQ

North Carolina Wildlife Resources Commission NCWRC

University of North Carolina-Charlotte (Menhinick) UNCC

Fritz Rohde (Independent Researcher) - ROHDE

EA Engineering, Science & Technology Inc. EA

Duke University DUKE

North Carolina State Museum of Natural Sciences NCSM
FISH TISSUE

Since fish spend their entire lives in the aquatic environment, they incorporate chemicals from this
environment into their body tissues. Contamination of aquatic resources, including freshwater,
estuarine, and marine fish and shellfish species, have 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. Results from fish tissue monitoring can serve as an
important indicator of further contamination of sediments and surface water.

Fish tissue analysis results are used as indicators for human health concermns, fish and wildlife
health concerns, and the presence and concentrations of various chemicals in the ecosystem.

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, U. S. Environmental Protection Agency (EPA)
recommended screening values, and criteria adopted by the North Carolina Health Department.

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 analytes accompanied by their FDA criteria are presented below.. At present, the FDA
has only developed metals criteria for mercury. Concentrations of other metals detected in fish
samples are shown in Appendix FT-1. Individual parameters which appear to be of potential
human health concern are evaluated by the N.C. Division of Epidemiology by request of the Water
Quality Section.

Food and Drug Administration (FDA) Action Levels

_ Metals
Mercury 1.0 ppm
| Organics

Aldrin 0.3 ppm o,p DDD 5.0 ppm
Dieldrin 0.3 ppm p,p DDD 5.0 ppm
Endrin 0.3 ppm o,p DDE 5.0 ppm
Methoxychlor None p.p DDE 5.0 ppm
Alpha BHC None 0,p DDT 5.0 ppm
Gamma BHC None p.p DDT 5.0 ppm
PCB-1254 2.0 ppm cis-chlordane 0.3 ppm
Endosulfan I None trans-chlordane 0.3 ppm
Endosulfan II None : Hexachlorobenzene None
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In the guidance document, Fish Samplin Analysis: Volume 1 (EPA823-R-93-002), the EPA
has recommended screening values for target analytes which are formulated from a risk assessment
procedure. EPA screening values are the concentrations of analytes in edible fish tissue that are
of potential public health concern. The DWQ compares fish tissue results with EPA screening
values to evaluate the need for further intensive site specific monitoring. A list of target analytes
and EPA recommended screening values for the general adult population is presented below.

The North Carolina Health Department has adopted a selenium limit of 5 ppm for issuing fish
consumption advisories. Total DDT includes the sum of all its isomers and metabolites (i.e. p,p
DDT, o,p DDT, DDE, and DDD). Total chlordane includes the sum of cis-and trans- isomers as
well as nonachlor and oxychlordane. Although the EPA has suggested a screening value of 7.0 x
10-7 ppm for dioxins, the State of North Carolina currently uses a value of 3.0 ppt in issuing fish
consumption advisories.

Environmental Protection Agency (EPA) Screening Values

Metals
Cadmium 10.0 ppm
- Mercury 0.6 ppm
Selenium 50.0 ppm
Organics
Chlorpyrifos 30.0 ppm
Total chlordane . - 0.08 ppm
Total DDT 0.3 ppm
Dieldrin . 0.007 ppm
Dioxins 7.0 x 10-7 ppm
Endosulfan (I and II) 20.0 ppm
Endrin 3.0 ppm
Heptachlor epoxide 0.01 ppm
Hexachlorobenzene 0.07 ppm
Lindane 0.08 ppm
Mirex 20 ppm
Total PCB's 0.01 ppm
Toxaphene 0.1 ppm

LAKES ASSESSMENT PROGRAM

Lakes are valued for the multiple benefits they provide to the public, including recreational boating,
fishing, drinking water, and aesthetic enjoyment. The North Carolina Lake 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. Data are used to determine the trophic state of each lake -a relative measure of nutrient
enrichment and productivity, and whether the designated uses of the lake have been threatened or
impaired by pollution. ‘ '
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Tables presented in each subbasin summarize data used to determine the trophic state and use
support status of each lake. These determinations are based on information from the most recent
summertime sampling (date listed). The most recent North Carolina Trophic State Index (NCTSI)
value is shown, followed by the descriptive trophic state classification (O=oligotrophic,
M=mesotrophic, E=eutrophic, H=hypereutrophic, D=dystrophic). :

Numerical indices are often used to evaluate the trophic state of lakes. An index was developed
specifically for North Carolina lakes as part of the state's original Clean Lakes Classification
Survey (NCDNRCD 1982). The North Carolina Trophic State Index (NCTSI) is based on total
phosphorus (TP in mg/l), total organic nitrogen (TON in mg/1), Secchi depth (SD in inches), and

chlorophyll-a (CHL in pg/l). Lakewide means for these parameters are manipulated to produce a
NCTSI score for each lake, using the following equations:

TON score = Log(TON) + (0.45) x 0.90
0.24

TP score = Log(TP) + (1.55) x 0.92
0.35

SD score = Log(SD)-(1.73)x (.82

0.35
CHL score = Log(CHL) - (1.00) x .83
0.43
NCTSI = TON score + TP score + SD score + CHL score

. In general, NCTSI scores relate to trophic classifications as follows: less than -2.0 is oligotrophic,
-2.0 to 0.0 is mesotrophic, 0.0 to 5.0 is eutrophic, and greater than 5.0 is hypereutrophic. When
scores border between classes, best professional judgment is used to assign an appropriate
classification. NCTSI scores may be skewed by highly colored water typical of dystrophic lakes.
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APPENDIX III _

Modeling Information h $

INTRODUCTION S

In order to assess the impact of pollutants on surface water quality, the Division must often ;-
develop and apply water quality models. A water quality model is a simplified representation of I
the physical, chemical, and biological processes which occur in a water body. The type of model

used is dependent on the purpose for which it is needed, the amount of information that is available
or attainable for its development, and the degree of accuracy or reliability that is warranted. In |
most cases, the Division develops and applies a given model to predict the response of the system . [
to a given set of inputs that reflect various management strategies. For example, water quality

models such as QUALZE or the Division's Level B model are used to predict what the instream o
dissolved oxygen concentration will be under various sets of NPDES wasteflows and discharge : /
limits. The following sections briefly summarize the types of models used by the Division.

Oxygen-Consuming Waste Models

Several factors are considered when choosing an oxygen-consuming waste model including: the N
type of system (stream, lake, or estuary), whether one, two, or three dimensions are needed, the ‘}
temporal resolution needed, and the type of data available. Many of the factors are related. For |
example, in streams, flow usually occurs in one direction and one can assume that a steady state

model will result in adequate predictions. A steady state model is one in which the model inputs do |
not change over time. However, in open water estuaries, the tide and wind affect which way water ‘ \
moves, and they must often be represented by 2 or 3 dimensional models. In addition, the wind ‘
and tide can affect the model reaction rates, and therefore a dynamic model must be used rather v
than one which is steady state. The last factor, the amount of data available, dictates whether an ‘ [
empirical or calibrated model will be used. An empirical model is used when little water quality .
information is available for a given water body, and hydraulics and decay rates are estimated

through the use of equations. For example, in North Carolina's empirical stream model (referred oy
to as a Level B analysis) velocity is determined through a regression equation developed from {
North Carolina stream time-of-travel (TOT) studies which includes stream slope and flow estimates :
as independent variables. Stream slope can be measured from a topographic map, and flow is -
estimated at a given site by the U.S. Geological Survey. Therefore, the empirical model can be run

without TOT information specific to a given stream since parameters are estimated through the use
of-information-which-can-easily-be-obtained-in-the-officeenvirommeni=1 fi amg

the empirical dissolved oxygen model used by DEM can be found in the Instream Assessment {
Unit's Standard Operating Procedures Manual.

example, in order to develop hydraulics equations specific to a given stream, TOT studies using

thodamine dye are recommended under at least two flow scenarios including one summer low flow

period. In addition, during one summer low flow study, dissolved oxygen, temperature, long o
term BOD and nitrogen series data are collected. Sediment oxygen demand (SOD) data may also }
be collected. These data are then used to calibrate reaction rates specific to the stream. QUALZE is

the most commonly used calibrated DO/BOD mode] for streams in North Carolina. A copy of the

model guidance can be obtained from EPA's Environmental Research Lab in Athens, Georgia, and ’ t
further information on North Carolina's calibration procedures can be found in the Instream !
Assessment Unit's Standard Operating Procedures Manual. '

Field calibration of a BOD/DO model requires collection of a considerable amount of data. For - j
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Data collection for an estuary DO model is even more extensive. Since the system is multi-
dimensional and not steady-state, many more data are needed. Dye is often injected into a system
over a period of time, and the dyé cloud is then followed for a period of time which may last for
days. In addition, several tide gages may need to be set up. Due to the stratification which occurs
in an estuary, depth integrated data must also be collected. Calibrated estuary models which have
been used by DEM include WASP and GAEST. WASP is also supported by EPA, and a user
manual may be obtained from them. You should note that both GAEST is a one dimensional and
is not applicable to many of North Carolina's estuaries.

Lakes are rarely modeled for BOD. Tributary arms of lakes are modeled as slow-moving streams
if it is clearly indicated that the flow goes in one direction at all times. Depending on the system, a
one, two, or three dimensional model may be used. If a one dimensional model is needed, the
modeler may choose the Level B (if little or no data), or QUAL2E. In multidimensional lake
systems, WASP will be used. '

The calibrated model will be more accurate than the empirical model since it is based on data -
collected specifically for a given stream in the State. However, it is much more expensive to
develop a calibrated model. Not only do a number of staff spend several days to weeks collecting
field data (sometimes having to wait months for appropriate conditions), but it also takes the
modeling staff several months to develop and document the calibrated model. An empirical model
can be developed and applied in a matter of hours. Therefore, due to resource constraints, the
majority of the BOD/DO models developed in North Carolina are empirical.

Eutrophication Models

Eutrophication models are used to develop management strategies to control trophic response of a
system to nutrient inputs (usually total phosphorus (TP) or total nitrogen (TN)). Nutrient
management strategies are typically needed in areas which are sensitive to nutrient inputs due to
long residence times, warm temperature, and adequate light penetration. These characteristics are
found in deep slow moving streams, ponds, lakes, and estuaries. Modeling and insitu research are
used to relate nutrient loading to the trophic response to the system allowing the manager to
establish nutrent targets. Models which may be used include the Southeastern Lakes Model
(Reckhow, 1987), Walker's Bathtub Mode! (\Valker, 1951), QUALZE, and WASP.

Once the nutrient targets are known, watershed nutrient budgets are developed to evaluate the
relative nutrient loadings from various point and nonpoint sources. Land use data are obtained for
the basin, and export coefficients based on literature values are applied to each land use. An export
coefficient is an estimate of how may pounds of nutrient will runoff from each acre of land in a
~ given year.

Toxics Modeling
Toxics modeling is done to determine chemical specilic limits which will protect to the "no
chronic" level in a completely mixed strcam. The standards developed for the State of North

Carolina are based on chronic criteria. These chemical specific toxics limits are developed through
the use of mass balance models:

(Cup)(Qup) + (Cw)(Qw) = (Cd)(Qd) where

Cup = concentration upstream Cd = concentration downstream
Qup = flow upstream (set = to standard or criteria)
Cw = concentration in wastewater Qd = flow downstream (= Qup + Qw)

(known being solved for in WLA)
Qw = wasteflow



When no data are available concerning the upstream concentration, it is assumed to be equal to

zero. The upstream flow is the 7Q10 at the discharge point unless the parameter's standard is

based on human health concerns, in which case the average flow is used.

REFERENCES CITED - MODELING APPENDIX

Reckhow, K. H., 1987. "A Cross-Sectional Analysis of Tfophic State Relationships in
Southeastern Lakes." Duke University School of Forestry and Environmental Studies, Durham,
N.C. ' '

Walker, W. W, Jr. 1981. "Empirical Methods for Predicting Eutrophication in Impoundments,"
Technical Report E-81-9, prepared by William W. Walker, Jr., Environmental Engineer, Concord,
. Mass,, for the U.S. Army Engineer Waterways Experiment Station, CE, Vicksburg, Miss.
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APPENDIX IV

SUMMARY OF BASINWIDE PLANNING
WORKSHOPS

March 16 and 31, 1995

Halifax and Yanceyville
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o Morth Carolina | .
| 38 Cooperative Extension Service
:":/ NORTH CAROLINA STATE UNIVERSITY

COLLEGE OF AGRICULTURE & LIFE SCIENCES
DEPARTMENT OF AGRICULTURAL AND RESOURCE ECONOMICS

Albemarle-Pamlico Estuarine Region Program « Vernon G. James Research & Extension Center o Route 2. Box 141 o Plymouth, NC 27962
Tel: (919) 793-4428 (Office) o (919) 793-5142 (Fax) :

May 25, 1995

To Participants in the Roanoke River Basinwide Planning Workshops:

Thank you for participating in the March 16 and March 31 Roanoke River Basinwide
Planning Workshops. The Roanoke River Basinwide Water Quality Management Plan being
developed by the North Carolina Division of Environmental Management will affect all
residents of the'Roanoke River Basin. Your input is necessary to make this program
successful in meeting its water quality protection goals.

Attached is a summary of both Workshops. Many common issues were identified by
participants in both workshops as priorities, including nonpoint source pollution, the need for
better and more current water quality data, cooperation with Virginia and the importance of
educational programs and getting people to work together to address water quality concerns.
Some of the recommended actions would require action by state agencies, but many
encourage active involvement by local government and citizens in management and protection
of water resources.

The next step in the Basinwide Planning process is development of the draft Management
Plan. The Division of Environmental Management will send you a copy of the Draft
Management Plan’s Executive Summary when available for your review. A full draft
Management Plan will be sent to you upon request. A series of public meetings will be
conducted in the Roanoke River Basin to receive public comment on this Plan early in 1996.

Thank you again for participating in'the Workshops. Please contact us if you have any
questions.

Yourgtruly

&/K;;J,ZK %

Catherine McCracken Greg Jennings
Public Policy Education Specialist , Extension Water Quality Specialist
cc: Alan Clark, NC Division of Environmental Management

Paula Thomas, NC League of Municipalities

Employment and program opportunities are offered to all people regardless of race, color, nation:.:\l origin, sex, age or handicap. ]
North Carolina State University, North Carolina A&T State University, U.S. Department of Agriculture, and local governments cooperating.

A-IV-2

T~ m——T

[



Nofm Carolina
) Coop&‘aﬁve Extension Service

7 NORTH CAROLINA STATE UNIVERSITY
COLLEGE OF AGRICULTURE & LIFE SCIENCES -
DEPARTMENT OF AGRICULTURAL AND RESOURCE ECONOMICS

Albemarle-Pamlico Estuarine Region Program e Vernon G. James Research & Extension Center ¢ Route 2. Box 141 « Plymouth. NC 27962
Tel: (919) 793-4428 (Office) » (919) 793-5142 (Fax)

SUMMARY

ROANOKE RIVER BASINWIDE WORKSHOP #1
March 16, 1995 9:00 a.m. - 12:00 noon

Halifax County Agricultural Complex, Halifax, NC
Sponsored by the Halifax County Extension Center

Number of participants who signed in at registration table: 48

Workshop Objectives
1. Describe the components of the Roanoke Rlver Basinwide Water Quahty Management

Plan.
2. Increase public involvement in developing the Management Plan.

Wdrkshop Agenda

9:00 a.m. Introduction and basinwide video presentation
Greg Jennings, Extension Water Quality Specialist, NCCES

9:30 a.m. Description of Basinwide Water Quality Management Program and process for
developing Roanoke River Management Plan
Alan Clark, Basinwide Program Coordinator, NCDEM

10:15 a.m. Break

10:30 a.m.  Facilitated discussion groups. Participants were divided into four discussion
groups and asked to consider the question "Based on your knowledge of water
quality in the Roanoke River Basin, what do you see as priority water quality
issues and what actions do you recommend to address these issues?"

11:15 a.m.  Reports from discussion groups. (see additional information attached)

11:45 a.m.  Summary of discussion group comments, questions and wrap-up
Greg Jennings, Extension Water Quality Specialist, NCCES

Employment and program opportunities are offered to all people regardless of race, color, national origin, sex, age or handicap.
North Carolina State University, North Carolina A&T State University, U.S. Department of Agriculture, and local governments' cooperating.
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ROANOKE RIVER BASINWIDE WORKSHOP #1
Summary of facilitated discussion groups

Group 1 (facilitated bv Wanda Sykes)

Priority_issues (alphabetical order) and sub-issues

Education
~ Educational efforts before regulation
Educating the public-oil disposal, contamination control
Cooperation between regulatory agencies and those who will be regulated (agriculture
industries, municipalities)
Industry input and work with us

Flow of Roanoke River
Low. flow during late summer
More flow during periods of low flow in the lower basin
Dealing with the Virginia Beach water pipeline issue
Virginia’s impact on the Roanoke
Dealing with existing contamination on river bed and lake bottoms

Groundwater
Wellhead protection - residential and municipal

Quality of Roanoke River
Over-allocation of the river’s ‘assimilative capacity
Effects of water quality of slow moving receiving bodies of water, i.e. Albemarle
Sound
Flood control from dams o
More accurately identify sources of impairments
Withdrawal of water from river
Wastewater treatment and discharge

Recreation
Ecotourism

Increased recreational use in shorter periods of time, i.e. fishing seasons limited to
Wednesday, Saturday, Sunday

Run-Off (agriculture and urban) ,
Sediment from unpaved roads and side ditches
Swamp run-off and its natural influence on low dissolved oxygen
Urban run-off management (dumping oil into storm drains, label entry points)
Nonpoint source dealing with agricultural discharge, lake weed control, stormwater
Sedimentation run-off from agriculture
More control of agricultural run-off
Agricultural sediment
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ROANOKE RIVER BASINWIDE WORKSHOP #1
Summary of facilitated discussion groups

Run-Off (agriculture and urban) (continued)
Farmstead chemical, fuel storage and management
A fresh look at animal waste run-off
. Agriculture waste management )
Run-off from construction sites
Sedimentation-lack of cover cropping

Action Plans

Runoff
Soil cover
Provide sediment ponds
Increase utilization of nutrients
Lagoon systems
Applications of environmentally sound chemicals
Limit soil exposure

Quality of Roanoke River
Public policy
Incentive programs
Virginia issues
Hydrilla

Flow of Roanoke River
Virginia issues _
Involvement in decision making
Community commitment
Focus group-advisory capacity

Downstream impact
Where it goes? Effects of?

Education in all issues: personalized, individual commitment
Government Agency cooperation with community stakeholders
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ROANOKE RIVER BASINWIDE WORKSHOP #1 -
Summary of facilitated discussion groups

Group 2 (facilitated by Leon Allen)

Priority issues (alphabetical order) and sub-issues

Agriculture
Agricultural management of cropland, i.e. pesticides, no-till
Nutrient management
Sediments from agriculture
Agriculture sediment contribution?
Sediment control from row crop production

Current and complete data
The data for determining use support evaluations is insufficient
Sedimentation is stated as a problem Need field work to measure nature of bottom
deposits and S.0.D. :
This study needs to allocate resources where they can do the greatest good-the larcest
sources if known
Public education on recent improvements in forestry practices, WTP operations, etc.
Things are improving
Influence of Virginia on the basin

Econormc Development
Recreational use of the Roanoke River
Weed control (aquatic)
Sustained economic development
Quality for tourism use

Non-Point Issues
ImﬂaCf ﬂf water drnmmv from_ewamny “lnflnnrln T ?\Tn(‘ ) TS O P 1>
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Uncontrolled non-point source pollution
Non point sources

Wetlands

Adequate water flow

Forest land management practices

Urban Point Source
Municipality pollution control
Community waste and runoff from mdustry
Industrial wastewater
Sediments from construction
Homeowner use of pesticides and fertilizers
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ROANOKE RIVER BASINWIDE WORKSHOP #1
Summary of facilitated discussion groups

Action Plans

Data
Legitimate data from the field/Not what we think is happening
Work cooperatively with Virginia
Re-survey for updated data
Data acquisition
Get data
Research/field tests
Analyze NPDES reports from industry
Mount field studies on water quality, hydraulics, etc. which are required by models
Collect REAL data, not anecdotes
Get new up-to-date data so we'll know which areas are priorities

Education
Extension demonstration projects
Education and public awareness
Nonpoint source educational programs/type specific
Work on BMP for agriculture and forestry
Public input
Training in BMPs to reduce nonpoint source pollution
Prioritize problem areas-educate those involved on correct steps to take

Regulation
Increase regulation on point sources
Enforce current environmental regulations to their intended extent

Group 3 (facilitated bv Vernon Cox)

Issues (alphabetical order)

Assess incentive for protectmg/xmprovmg water quality

Assimilative capacity

Better enforcement of NPS pollution control

Community review of draft plan prior to EMC submission

Continued protection of recreational resources and uses

Habitat protection

Interstate coordination

Nonpoint source (NPS) pollutlon-what s being done, what will/should be done to address
Public education on basin/water quality issues

Virginia Beach pipeline (outcomes’ effect on rnanagernent plan)
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ROANOKE RIVER BASINWIDE WORKSHOP #1
Summary of facilitated discussion groups

Priority issues (alphabetical order)

Balance as a concept-point sources/nonpomt sources
Community input :
Economic growth

Education and incentives for nonpoint source control
Habitat protection

Interbasin water transfer (Virginia Beach)

Group 4 (facilitated by Catherine McCrgcken)

Issues (alphabetical order)

Animal waste

Benefit/cost analysis (costs are not only $)
Development

Dioxin

Educational process-awareness/who?/how?/materials not in layman’s terms
Enforcement :
Flow/dam management
Governance/equity in region
Groundwater contamination
Harvesting-forestry

Hydrilla/blue-green algae in Lake Gaston
Inter-basin precedent

Inter-state cooperation and information
Lack of nutrient-based data

Land conversmn (natural forests into pme)

EREN YIS

'P
Matural oui\..\..duu.

Property owner rights

Public information v. environmental education
- Quantify nonpoint source (NPS) reductions
Quantity of groundwater
Recreational/commercial fishing competition
Sediment

Septic tanks

Stormwater runoff

Striped bass critical habitat

Surface water contamination

Threatened species in basin

Tourism
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ROANOKE RIVER BASINWIDE WORKSHOP #1
Summary of facilitated discussion groups

Issues (alphabetical order) (continued)

Turbidity

Updated water quality information

Virginia Beach/Virginia portion of the basin

Water well quality

Wetland mitigation and re-creation (Highway 17 project/spatial differences)
Whole effluent toxicity (WET) compliance

Some priority issues (alphabetical order)
Cooperation with Virginia (what is the process and who is involved)
Economic development and employment
Education '

Enforcement of current regulations
Flow rates (impacts on fishing resources, NPDES permits, water supply, critical habitats)

Nonpoint source pollution (agriculture, forestry, construction, stormwater runoff)
Updated water quality information
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SUMMARY

ROANOKE RIVER BASINWIDE WORKSHOP #2
March 31, 1995 9:00 a.m. - 12:00 noon v
Caswell County Civic Center, Yanceyville, NC
Sponsored by the Caswell County Extension Center

Number of participants who signed in at registration table: 67

Participants at the second workshop were asked to indicate their affiliation when signing in at
the registration table. Some participants indicated no affiliation while some indicated more
than one affiliation: Agriculture (14), Citizen interest group (1), County government (9),
Education (6), Municipal government (3), State/federal government (23), Other (industry,
press, chamber of commerce and other affiliations) (10)

Workshop Objectives ,
1. Describe the components of the Roanoke River Basinwide Water Quality Management
Plan. :

2. Increase public involvement in developing the Management Plan.

Workshop Agenda

9:00 a.m. Introduction and basinwide Video presentation
. _Greg Jennings, Extension Water Quality Specialist, NCCES

9:30 a.m. Description of Basinwide Water Quality Management Program and process for
developing Roanoke River Management Plan
Alan Clark, Basinwide Program Coordinator, NCDEM

10:15 a.m. Break

10:30 a.m.  Facilitated discussion groups. Participants were divided into four discussion
groups and asked to consider the question "Based on your knowledge of water
quality in the Roanoke River Basin, what do you see as priority water quality
issues and what actions do you recommend to address these issues?"

11:15a.m. Reports from discussion groups. (see additional information attached)

11:45 a.m. Summary of discussion group comments, questions and wrap-up
Greg Jennings, Extension Water Quality Specialist, NCCES

Employment and program opportunities are offered to all people regardless of race, color, national origin, sex, age or handicap.
North Carolina State University, North Carolina A&T State University, U.S. Department of Agriculture, and local governments cooperating.
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ROANOKE RIVER BASINWIDE WORKSHOP #2
Summary of facilitated discussion groups

Group 1 (facilitated bv Greg Jennings)

‘Priority issues (alphabetical order) and sub-issues

Agency Resources
Turnover at DEM
Incentive v. regulatory fixes
Coordinated resource management and agency coordination

Education and Research
Public awareness of water quality issues--youth (school system) and adults (extension
education
Education of problems
More education of general publlc on personal responsibility for water quality
Prevent polarization of opinion "we"
Use students as educators
Use students as researchers
Recognize urgency of having clean water
Better data on what the sources are and where in order to target
Community monitoring of nonpoint pollution

Low Dissolved Oxygen
BOD in lower river
Low pH in lower river
Eutrophication
Water flow out of Roanoke Rapids Lake
Low DO below Kerr Lake dam
Get downed trees out of streams

Nonpoint Sources
Livestock waste discharge (fecal coliform)
Animal waste
Agriculture/forestry industries
Pesticide Use regulations

Planning and Development
Flow regulation (including farm ponds) _
Development, road construction, populatxon growth
Land planning
Highway construction
Urban/suburban stormwater runoff
Urban stormwater management
Stormwater runoff/Land-water runoff
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ROANOKE RIVER BASINWIDE WORKSHOP #2
Summary of facilitated discussion groups

Priority issues (alphabetical order) and sub-issues (continued)

Point Sources
Waste disposal
Wastewater assimilative capacity exceeded in lower river?

.Recommendations (alphabetical order)

$ incentives for water quality improvement

Cooperation and participation between citizen groups and government
Educate on population growth

Give people a stake in water quality

Incentives for local land use planning (technical assistance, $)
Increase education on individual actions and impacts

Increased publicity for violators

Informed policy makers

Interstate cooperation -

Long-range studies and planning

Maintain agency resources (trained and experienced)

Present research in easy to understand format

Regional (interstate) planning

Teacher education

Use citizens for monitoring activities and enforcement (students)
Volunteer education

Group 2 (facilitated by Catherine McCracken)
Issues (alphabetical order)

Awareness of cost-share program

Basin manacement acrace Naorth Caraling Uirginia bogder

Al CHIER SEER AR R e e B B R MU A R R W S R R A S SR SRR AR

Construction and placement of landfills

Education-urban, rural, political, youth, community groups

Enforcement and tradeoff of not enough people to do inspections

Forestry best management practices (BMPs)

Help people comply with current regulations

How will NPDES limits be set? Watershed or basin as a whole? Tie-in to water quantity
How do you control nonpoint source pollution?

Illegal dumping by stream banks

Impacts of growth-what is the acceptable level?

Incentives for "good actors" (tax breaks, recognize those who have put in agricultural BMPs,
other recognition programs, recycling aluminum cans)

Indirect impacts of point source dischargers (more treatment)

Involve community colleges (ex. Wake and Rockingham have special env. programs)

A-1V-12
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ROANOKE RIVER BASINWIDE WORKSHOP #2
Summary of facilitated discussion groups

Issues (alphabetical order) (continued)

Lack of awareness about who is responsible, ex. landowner or logger
Local input important

More research on natural control of pests/diseases

More technical assistance

More cost-share funds ($)

Offer different training opportunities/accessible to many different levels
Outreach effort

Sedimentation control-forestry, agricultural, urban development
Stormwater control

Use the media

Volunteer monitoring/"hands-on" experience for volunteers

We don’t need more regulations

We are dependent on technology

When do we reach carrying capacity of planet? Have we reached in some areas?
Where will $ come from? Share costs with Virginia?

Will always be those who violate-"bad actors”

Group 3 (facilitated by Vernon Cox)

Issues (alphabetical order)

Balance economics/environment

Better education

Better identification of nonpoint source polluters
Consistency among and simplification (regulations?)
Cooperation

Cost share

Economically realistic goals and objectives
Fairness

Local ownership/implementation

Local education and awareness

Monitoring and permitting more closely tied
Proactive/local involvement

State management consistency

State to state local cooperation

Priorities (alphabetical order)

Agree on common goals

Economic incentives

Everyone under same level of regulation
Identify achievable goals
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ROANOKE RIVER BASINWIDE WORKSHOQP #2 )
Summary of facilitated discussion groups ‘ ) |

Group 4 (facilitated by Larrv Whitt. notes taken bv Farrell Keough/NCDEM)

i
Issues (alphabetical order) and sub-issues ' )

Discharges l
Industrial pollution-chemical :
Colored effluent
Toxins-particularly dioxin in lower part of basin ‘ 1
Illegal waste dumping-especially chemical a

Education/Other ) ) }
What is Virginia doing?

Identifying water quality 1mprovement efforts that can be done at the local level _ l
Updating water quality information )

Growth ' “
Continued population growth-septic disposal : ‘ f
People cause pollution-control growth : ‘

Effect of any potential planning for the basin on development T
Protecting water quality without putting small farmers out of busmess J
Pollution-free water which provides good fishing | '

Tighter discharge parameters for NPDES permit holders -
Illegal industrial dischargers and dumping : o
Small dischargers which could connect together ' .
Dam release variability j l

Runoff O
Runoff from construction sites : ; )
Erosion control/runoff from construction sites

Run off from road construction v ¢
Continued development--accelerated runoff , }
Sedimentation pollution h
Land corrosion ~ o
Non point sediment from agricultural sources ! ;
Conservation practices on agricultural land, i.e. waterways, filter strips (grass) crop o
rotation B
Stream bed erosion due to urban sprawl into agricultural land }
Stream and reservoir buffer strips ,
Soil erosion from clear cutting timber A
Pesticides (improper use) ‘ )
Economic impact of regulations on agrlculture
Agricultural runoff v )
Pollution from runoff from chemical (pestxc1de) uses

AIV-14 ;



ROANOKE RIVER BASINWIDE WORKSHOP #2
Summary of facilitated discussion groups

Priority issues (alphabetical order) and sub-issues

| Agency Resources
Interagency cooperation
Interstate cooperation-how will costs be shared between NC and VA?

Citizen groups

Cost-Benefit Ratio
Balance and consistency

Education/Other
Data retrieval needs and abilities
What is Virginia doing?
Identify local efforts
Updating water quality information
Need variety of approaches

Growth Control - Planning and Development
Sedimentation: agriculture v. stormwater runoff due to urbanization problems of
uncontrolled growth
Incentives for water quality improvements ($)
NPDES Regulation (Discharger)
Dam release variability
Sedimentation: agriculture v. stormwater runoff due to urbanization

Stick or carrot approach (user fee v. credit)

Sedimentation - Runoff
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APPENDIX V

LISTS OF BEST MANAGEMENT PRACTICES (BMPS)
FOR:
* Agriculture
* Urban Runoff
*Sedimentation and Erosion Control
* Onsite Watewater Disposal

* Forestry
* Mining

LIST OF NONPOINT SOURCE CONTACTS IN THE
- ROANOKE RIVER BASIN
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Agricultural Best Management Practices

Table 4. BMPs for Agriculture

I. Crop and Pasture Lands

A.

BMPs for sediment control

Conservation Tillage System
Critical Area Planting
Cropland Conversion

Diversion

Field Border

Filter strip ,

Grade Stabilization Structure

- Grassed Waterway

Rock-lined Waterways or Outlets
Sediment Control Structure
Sod-based Rotation
Stripcropping

. Terrace

Water Control Structure
Pastureland Conversion

BMPs for nutrlent control

Legumes in Rotation

Soil Testing

Liming ‘

Setting Realistic Crop Yield Goals (determines
fertilization rates)

Fertilizer Waste Appllcatlon (method, rate, and
timing)

Sediment Control BMP's =

BMPs for pesticide control

Alternative Pesticides

Optimize Pesticide Formulation, Amount, Placement.

Timing, Frequency

Crop Rotation

Resistant Crop Varieties

Other Cultural or Biological Controls

Optimize Crop Planting Time

Plant Pest Quarantines ’

Proper Disposal of Obsolete Pestlc1des
and Containers

Certification of Applicators

Sediment Control BMP's
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Table 4 Cont.

II. Animal Production (esp. Confined Animal Operations)

BMPs for bacteria and nutrient control

Grade Stabilization Structures
Heavy Use -Area Protection
Livestock “Exclusion
Spring Development

Stock Trails and.Walkways
Trough or Tank

Waste Management System
Waste Storage Pond

Waste Storage Structure
Waste Treatment Lagoon
Land Application of Waste
Water Control Structure

Table 5 :
BEST MANAGEMENT PRACTICES ELIGIBLE FOR COST SHARING
UNDER THE AGRICULTURE COST SHARE PROGRAM

Minimum Life

Practice Expectancy (years)
Conservation Tillage System 1
Critical Area Planting 10
Cropland Conversion (Trees, Grasses,

or Permanent Wildlife Plantings) 10
Diversion 10
Field Border ' . 10
Filter Strip ’ ' 10
Grassed Waterway 10
Heavy Use Area Protection . 10
Livestock Exclusion 10
Pastureland Conversion 10
Rock-lined Waterway or Outlet 10
Sediment Control Structure ' . 10
Sod-based Rotation " : .. 4 or'5

~Spring Development ’ 10
Stock Trails and Walkways 10
Stripcropping 5
. Terrace ~ 10
‘Trough or Tank 10
Waste Management System : 10
Waste Storage Pond . : 10
Waste Storage Structure . 10
Waste Treatment Lagocn : 10
- Land Application of Waste ' 1
Grade Stabilization Structure 10
‘Water Control Structure 10
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The minimum life expectancy of the BMPs is also listed in
Table 5. Practices designated by a District- shall meet the
life expectancy requirement established by the Division for that
District BMP.

Conservation tillage systems, sod-based rotation,
stripcropping, and land application of animal wastes shall be
funded under a cost-share incentive payment. Payments for
conservation tillage systems and land application of animal
wastes are limited to a maximum of three years per farm.

Farmers are expected to incorporate BMPs omr their own initiative
after this time.

The ACSP has a detailed implementation plan that is to be
used in conjunction with the rules and regulations for the
Program. The following is a list of definition of practices in
the plan: ‘ )

(1) Conservation Tillage System means a form of
non-inversion tillage that retains protective amounts of
residue mulch on the surface throughout the year. These
include no tillage, strip tillage, stubble mulching and
other types of non-inversion tillage which maintain a
minimum of 50 percent ground cover at planting or a
minimum surface residue cf 2,000, 1,500, and 1,000
pounds per acre for corn, soybeans, and small grain,
respectively. . '

(2) Critical Area Planting means planting trees, shrubs,
grasses, or legumes on critically eroding agricultural
areas in order to reduce erosion, sediment delivery and
nonpoint source pollution to receiving waters.

(3) Critical Erosion as applied to critical areas means
erosion so severe that special agricultural BMPs must be
used to stablllze the area of concern.

(4) Cropland Conversion means the establishment of perennial
grasses, trees, or permanent wildlife plantings on
excessively eroding cropland.: Cost share will be based
on 75 percent of the average cost of establishing
fescue. .

(5) Diversion means a channel with a supporting ridge on
the lower side constructed across the slope to divert
excess water from cropland areas. :

(6) Excess1ve Erosion means sheet, rill and/or concentrated
erosion on agricultural lands occurring at an- annual
rate greater than the soil loss tolerance (T).

(7) Field Border means a strip of perennlal vegetation
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(8)

(9)

(10)

(11)
{(12)
(13)

(14)
(15)

(16)

established at the edge of the field to.control erosion.

Filter Strip means a strip or area of perennial
vegetation for removing sediment, organic matter, and
other pollutants from cropland or as part of waste
management systems for treating runoff from concentrated
animal areas.

Grade Stabilization Structure means a structure to
stabilize the grade of agricultural cropland or pasture
land where concentrated and high velocity runoff results
in head. cutting and gully formation.

Grassed Waterway means a natural waterway or outlet,
shaped or graded, established in suitable vegetation and
used to route excess water from cropland, reduce gully
erosion and reduce nonpoint source pollutant delivery to
receiving waters. As a condition for cost sharing, the
field or treatment unit draining into the waterway must
have installed, or the farmer must agree to install as
part of the agreement, erosion control measures
necessary to prevent damage from washout or excessive
sedimentation in the waterway.

Heavy Use Area Protection means stabilizing high
concentration areas for livestock to reduce stream
loading of sediment and/or animal waste.

Livestock Exclusion means permanent fencing used to
exclude livestock from an area and is to be used in
conjunction with livestock waste treatment systems,
Stream crossings, streambank protection or other areas
as needed to protect surface water quality.

Pastureland Conversion means establishing trees or
rerennial wildlife plantings on excessively eroding
pasture that is too steep to mow or maintain with
conventional equipment. (Class VII Land)

Rock-lined Waterway or Ouﬁlet means a waterway or
outlet having an erosion-resistant lining of permanent
material which provides safe disposal of runoff

‘where unlined or grassed waterways would be inadequate.

Sediment Control Structure means a temporary or
permanent basin constructed to collect and store
sediment and other agricultural nonpoint source
pollutlon,

Sod based Rotation means. establlshlng perennial grasses
and/or legumes or a mixture of them on exce551vely

- eroding cropland and maintaining at -least a four-year
" rotation.” - A one-time incentive payment per fleld will

be made for establlshment.
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(17) -

(18)

(19)

(21)

(22)

Spring Development means improving springs and seeps by
excavating, cleaning, capping or providing collection
and storage facilities. Springs are to be developed as
a source for livestock watering in conjunction with
livestock exclusion from streams. The SWCD's have been
made aware of the potential conflict of spring
development with habitat preservation for wetland flora

and fauna. Conflicts are reviewed on a case-by-case
basis.

Stock Trails and Walkways means a system used to control
erosion where livestock cross ditches, streams, or other
areas where surface water; quality needs to be protected.
Trails and walkways must be used in conjunction with
livestock exclusion.:

Stripcropping means growing.crops in a systematic
arrangement of strips or bands across the general slope.
The crops are arranged so that a strip of grass or
close-growing crop is alternated with a clean-tilled
Crop or a crop under a conservation tillage system.

Cost sharing will be based on a one-time payment of 75
percent of the average cost of establishing fescue
multiplied by the acres in sod plus an incentive payment
for the establishment of the strips.

Terrace means an earth embankment, a chgnnel, or a
combination ridge and channel constructed across the
slope.

Trough or Tank means constructing a device for livestock
watering in conjunction with livestock exclusion from
streams. ‘ : . : -

Waste Management System means a planned system for
managing liquid, solid waste, and runoff from
concentrated animal areas. System components may
include: :

(A) Waste Storage Pond means an impoundment made by
excavation or earthfill for temporary storage of
animal or other agricultural waste.

(B) Waste Storage Structure means a fabricated
structure for temporary storage of animal o
agricultural waste. B o

(C) Waste Treatment Lagoon means an impoundment made by
excavation or earthfill for biological treatment of
animal or other agricultural waste. - :

(D) -.Land application of Wastes means the application of °

agricultural wastes on land in an environmentally
acceptable manner. : ‘
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(23) Water Control Structure means a man-made .structure
installed in on-farm water management systems to reduce
the delivery of nonpoint source pollutants into main
water courses. :
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Urban Runoff Best Management Practices

. Best Management Practices

Structural best management practices for urban runoff control
typically are designed to reduce sediment, its attached
pollutants, and nutrients. In addition, other BMPs provide shade
to waterbodies and reduce the likelihood of excessive water
temperatures. Nonstructural BMPs, such as a design manual or a
public education program, encourage the ccmprehensive and
effective implementation of structural BMPs. Table 6 contains a
list of both structural and nonstructural BMPs. This list will
become more complete when the design manual for urban BMPs
(currently being written by the Water Quality Section of DEM) is
available. ‘

Table 6. BMPS for Urban Runoff Control

STRU CTURAL
Wet Detention Basin
Infiltration Basin
Vegetative Practices
Filter Strips
Swales with Check Dams
0il and Grease Separator
Rollover-Type Curbing

NONSTRUCTURAL
Design Manual for Urban BMPs
Public Education
Identification and Enforcement of Illegal Dlscharges
Land-Use Control

Sffﬂéfﬁfﬁi*BMPS”may—iffeet‘groundwater“quaiity“iﬁ“oertiiﬁ“‘““*‘
situations. Devices that recharge groundwater pose the risk of
passing soluble pollutants, collected from(stormwafer runoff,

~into groundwater systems. At present it is not known whether

pollutant concentrations in recharged groundwater areas pose a
significant environmental or health risk. USGS is presently
conducting a study of the groundwater quality effects of-urban
BMPs. In addition, if funds are made available, DEM could
conduct a similar study in North Carolina. It is hoped that
monitoring projects, like the USGS project, will clarify the
groundwater quality impacts of urban BMPs.
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Sedimentation Control Best Management Practices

Best Management Practices

The typical or suggested BMPs of the North Carolina
Sedimentation Pollution Control Act of 1973 are selected on the
basis of performance in providing. protection from the maximum
peak rate of runoff from a 10-year storm.  This. allows the
developer/designer of the control measures, structures,.or
devices to determine and submit for approval 'the most economical
and effective means of controlling erosion and preventing
sedimentation damage. Practices are therefore reviewed for
acceptability based upon the characteristics of each individual
site and its erosion potential. Ideally, the erosion control
plan will employ both practices and construction management
techniques which will provide the most effective and reasonable
means of controlling erosion while considering the unigueness of
each site. Table 7 provides a list of practices commonly used in
sedimentation and erosion control plans across North Carolina.

mahle 7. BMPs for Sedimentation Control

tand Grading

surface Roughening

Topsoiling

Tree Preservation & Protection
Temporary Gravel Construction Entrance/Exit
Temporary Seeding \
Permanent Seeding

. Sodding

-Trees, Shrubs, Vines & Ground Covers
Mulching :
Riprap ‘
Vegetative Dune Stabilization
Temporary Diversions

Permanent Diversions

Perimeter Dike

Right-Of-Way Diversions
Grass-lined Channels

Grass Chonnels with Liner
Riprap-lined Channels

Paved Channels

. Temporary Slope’ Drains

A-V9

Paved Flume (Chutes)

Level Spreader

Outlet Stabilization Structure

Temporary Excavated Drop Inlet Protection
Fabric Drop Inlet Protection

. Temporary Block & Gravel Inlet Protection

Sod Drop Inlet Protection
Temporary Sediment Trap

Sediment Basin .

Sediment Fence

Rock Dam

Temporary Stream Crossing
Permanent Stream Crossing :
Vegetative Streambank Stabilization
Structural Streambank Stabilization
Construction Road Stabilization.

" Subsurface Drain :

Grade Stabilization Structure
Check Dam :

‘ Dust Control :

Sand Fence (Wind Fence)



On-site Wastewater Disposal Best Management Practices

Best Management Practices

In order to protect public health and water gquality, best
management practices (BMPs) need to be implemented throughout the
life cycle of an on-site wastewater disposal system. Life-cycle
management problems can be addressed in three phases (Steinbeck,
1984). The first phase includes system siting, design, and
installation. The second phase involves the operation of the
system and phase three involves maintenance and repair when the
system malfunctions or fails. As BMPs are applied in each
life-cycle phase, the primary factor influencing the success of
the system i1s the participation of the local health department
and the cooperation of the developer, owner, design engineer,
system operator, and the state. The following is a summary of
the current life-cycle management practices and penalties
utilized in North Carolina. to implement the on-site sewage
systems program (Steinbeck, 1984).

Table 8. BMPs for On-Site Wastewater Disposal

1. Application -- The developer or Property owner meets with
the staff of the local health department to review the
' Project proposal and' submits an application to the local
health department that contains information regarding
ownership, plat of property, site plan, type of facility,
estimated sewage flow, and proposed method of sewage -
collection, treatment, and disposal.

2. Site Evaluation -- The local health department, with
technical assistance from the state, evaluates the
proposed sewage effluent disposal site for several
factors, including slope, landscape position, soil
morphology, soil drainage, soil depth, and space

requirements.  Next, tiie local health department wWill
assign a site suitability classification, .establish the
design sewage flow, and the design loading rate for the
soil disposal system. :

3. Design Review --The applicant is required to submit plans
and specifications for the sewage collection, treatment,
and disposal system prepared by a professional endgineer,
for complex systems, or for systems exceeding 3,000
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gal/day. Reviews are made by both state and local health
departments. The designer must also include in the plans
and specifications, installation procedures, phasing
schedules, operation and maintenance procedures,’
monitoring requirements, and designate the responsible
agents for operation and maintenance.. -

Legal Document Review =-- For systems with multiple
ownership or off-site disposal, the applicant must
prepare and submit to state and local health
departments for their legal review documents applicable
to the project. '

Improvement Permit -- Issued only after a successful
review of the proposed project, including each of the
items discussed above and allows construction to begin

‘for the on-site sewage system. The improvement permit

must be issued prior to other construction permits and
allows only temporary electrical power to the site. This
permit contains the necessary conditions for construction
of the projects with the plans, specifications, and legal
documentation appended to it. .

Operation Permit -- Issued to the owner of the on-site
sewage system by the local health department when it
determines that all the requirements in the rules, plans
and specifications are met; all conditions on the
improvement permit are met; and the design engineer for
the sewage collection, treatment, and disposal system .
certifies in writing to the local health department that
the on-site system has been installed in accordance with
the approved plans and specifications. The operation
permit is also conditioned to establish performance
requirements and may be issued for a specific period of

“time. It allows the on-site sewage system to be placed

into use, prevents permanent electrical service to the
project and prevents occupancy of the facilities until
issued. The operation permit applies to systems larger
than 480 gallons per day. A certificate of completion is
required for conventional septic tank systems when the
design sewage flow is less than 480 gal/day.

Surveillance -- Once an on-site sewage system is placed
into operation the local health department must make
routine inspections at least annually for large systems
to determine that the system is performing satisfactorily
and not creating a public health nuisance or hazard.
Additionally, required monitoring reports are routinely
submitted to the local health departmeht. as required in
the permits. The state provides technical assistance to
the .local health department and the system operator in
assuring adequate performance. While annual inspections-
are required, frequent performance checks must be made by
the local health department.
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Remedies ~- When voluntary compllance with the

performance requirements for the on-site system is
unsuccessful, the General Statutes (1983) prov1de for the
following remedles.

a.

Right of Entry -- Allows the state or local health
department.to enter the premises to determine
compliance with the laws and rules and provides for an
administrative search and 1nspectlon warrant when entry
is denied.

Injunction -- The state or local health department may
institute an action for injunctive relief against the
owner to bring the on-site sewage system into
compliance.

Order of Abatement -- The state or local health
department is empowered to issue an order of abatement
directing the owner to take any necessary action to
bring the system into compliance. However, if the
on-site system is determined to be creating an
imminent health hazard, the state or local health
department may, after previous unsuccessful attempts
at correction, take the necessary ‘action to correct
the problem and recover any costs for abatement from
the owner. This is the least frequently applied
remedy.

Administrative Penalties -- The state may impose
administrative penalties up to $300 per day for
violation of the laws, rules, or any permit condition
for on-site sewage systems serving multi-family
residences with a flow greater than 480 gal/day. A
penalty of up to $50 per day can be assessed for

malfunctioning svstems where the £law da Teoo dleme o

o e Sl A B D I Yo A b AN e W N K e O e e S e e S B n—o.all“—‘v:

equal to 480 gal/day.

Suspension and Revocation of Permits -- The state may
suspend or revoke a permit for violations of the laws,
rules, or permit conditions upon a f£inding that a
violation has occurred. .

Misdemeanor -- The owner who violates the sewage laws
or rules shall be guilty of a misdemeanor and
punishable by a fine or imprisonment:as determlned by
the courts. This is the most frequently used remedy.
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Forestry Best Management Practices

Best Management Practices for Forestry

~ The North Carolina Forestry Council has prepared a reference
document for silvicultural BMPs entitled '"Forest Practices
Guidelines Related to Water Quality." Table 10 summarizes these
BMPs:

" Table 10. BMPs for North Carolina Forests

1. Properly design and place access roads, skid trails, and
loading areas on forestland.

a. Avoid streambanks and channels except when crossing
streams. ‘

b. Install water management structures and technigues.

c. Stabilize bare soil areas. ‘

d. Prevent steep slopes on roads and trails.

2. Designate streamside management zones (SMZ) which are
undisturbed strips of vegetation parallel and adjacent to
the stream channels. '

3..Avoid placing debris in stream channels (Stream
Obstruction Law).

4. Use practices which minimize soil exposure when
reforesting.

5. Use environmentally safe procedures when applying
chemicals in forested areas.

6. Train forestry related personnel in nonpoint source
pollution control methods.
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Mining Best Management Practices

Best Managemént Practices

Significant environmental damage can and often times does
occur -during land-disturbing activities of mining operations,
especially during the initial stages. The potential for such
damage can be substantially reduced with the installation of
BMPs. Once the mining has terminated, BMPs are used to reclaim
or reasonably rehabilitate the site (for mined lands after June
11, 1971). The basic objective of the reclamation is to
establish on a continuing basis the vegetative covers, soil
stability, and water and. safety conditions appropriate to the
area. The BMPs are basically performance oriented allowing the
applicant for a mining permit to design and submit for approval
the most economical and effective means of a) controlling erosion
and preventing off-site sedimentation damage; b) preventing
contamination of surface waters and groundwater; and,

c) preventing any condition that will have unduly adverse effects
on wildlife or freshwater, estuarine, or marine fisheries. BMP
selection is site specific_and controlled in part by the pre- and
post-mining land use(s). The acceptability, therefore, of a BMP
is based upon the characteristics of the individual site and its
potential for off-site damage.

Table 12 provides a list of BMPs which is virtually the same
as apply in the Sedimentation and Erosion Control Program since
the problems are similar.

Table 12. BMPs for Mining

Land Grading
Surface Roughening
Topsoiling
Tree Preservation and Protection
- Temporary Gravel Construction Entrance/Exit

.
Meomporary Seeding. :

Permanent Seeding

Sodding

-Trees, Shrubs, Vines & Ground Covers
Mulching ‘

Riprap

Vegetative Dune Stabilization
Temporary Diversions
Permanent Diversions
Perimeter Dike

Right-of-Way Diversions
Grass-lined Channel

Grass Channels with Liner
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Table 12 (Cont.)

Riprap-1lined Channels

Temporary Slope Drains

Paved Flume (Chutes)

Level Spreader

Outlet Stabilization Structure
Temporary "Excavated Drop Inlet Protection
Temporary Fabric Drop Inlet Protection
Temporary Block and Gravel Inlet Protectlon
Sod Drop Inlet Protection

Temporary Sediment Trap

Sediment Basin

- Sediment Fence

Rock Dam

Temporary Stream Crossing

Permanent Stream Crossing
Vegetative Streambank Stabilization
Structural Streambank Stabilization
Construction Road Stablllzatlon
Subsurface Drain

Grade Qtablllzatlon Structure

Check Dam

Dust Control

Sand Fence (Wind Fence)

Groundwater Monitoring Wells
Mining Newsletter
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APPENDIX VI

List of 303(d) Waters in the Roanoke River Basin
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_ APPENDIX VI
List of 303(d) Waters in the Roanoke River Basin

What is the 303(@ list?

Section 303(d) of the Clean Water Act (CWA) requires states to develop a list of waters not
meeting water quality standards or which have impaired uses. Waters may be excluded from the
list if existing control strategies for point and nonpoint source pollution will achieve the standards

or uses. Waterbodies which are listed must be prioritized, and a management strategy or total
maximum daily load (TMDL) must subsequently be developed for all listed waters.

303(d) List Development

The 305(b) report was used as a basis for developing the 303(d) list. Section 305(b) of the CWA
requires states to report biennially to the U.S. Environmental Protection Agency (EPA) on the
quality of waters in their state. In general, the report describes the quality of the state's surface.
waters, groundwaters, and wetlands, and existing programs to protect water quality. Information
on use support, likely causes (e.g., sediment, nutrients, etc.) and sources (point sources,
agriculture, etc.) of impairment are also presented in the report.

Many types of information were used to make use support assessments and to determine causes
and sources of use support impairment. Chemical, physical, and biological data were the primary
sources of information used to make use support assessments. North Carolina has an extensive
ambient and biological monitoring network throughout the state. Benthic macroinvertebrate data
which indicate taxa richness of pollution intolerant groups are an important data source. North
Carolina also collects fish tissue and fish community structure data and phytoplankton bloom data
that are used in the assessments. In addition, fish consumption advisories, information from other
agencies, workshops, and reports, predictive modeling results, toxicity data, and self monitoring
data is considered when making final use support determinations. Where the list has no problem
parameter listed, the use support rating was based on biological data, and available chemical data
showed no impairment. It should be noted that where a problem parameter has been identified, the
water quality standard for that parameter was exceeded. This parameter is a potential cause of the
impairment, but there may be other unidentified causes contributing to the impairment as well.

Only those waterbodies whose use support rating were not supporting (NS) or partially supporting
(PS) in the 305(b). report were considered as candidates for the 303(d) list. Of those waterbodies

RIS e ] ot SO RTEL ot N Yo ah o scrntanlading thin 1
that showed impairment-@S-or N&-rating)-only those-waterbodics that had-a-use-suppertrating

based on monitoring data collected in the last five years were included on the 303(d) list. Since
many changes can occur within a watershed in a five year period, conclusive information about a
waterbody's use support cannot be made with older data. However, North Carolina will be
collecting information on as many of these evaluated waterbodies as staffing and time permit for
subsequent updates of the basin plans and 303(d) list. As more conclusive information on streams
rated using older data or best professional judgment is obtained, evaluated waterbodies will be
added to the list if the data indicate impairment. Finally, those waterbodies which were rated as
NS or PS were then examined to determine if there were management strategies in place. If so, the
tgtrﬁam§ were eliminated from the list. Management strategies that were considered included the -
ollowing:

1. Miscellaneous nonpoint programs - Any waterbodies where DEM was aware of
nonpoint management studies (e.g. 319 or similar program) were eliminated if nonpoint
sources were the only problem.




2. Point sources - All waters where point sources were the only problem were eliminated if
the facility was under SOC, under schedule for removal, recently upgraded, or some other
strategy was in place. In the Roanoke River Basin, several streams were removed from the
list that had fish consumption advisories on them as the point sources that discharged high
levels of dioxin or selenium have received NPDES permit limits for these parameters, an
improvement in water quality has been noted. . :

Changes in the Roanoke River Basin's 303(d) list from earlier lists are based on updated chemical
and biological monitoring results. If updated information indicated no impairment, a previously
listed waterbody was removed. If previously supporting waterbodies had new data that indicated
impairment, these waterbodies were added to the list. In addition, if no new data were collected on
a given waterbody, and all available data were greater than 5 years old, the waterbody was
excluded from the list. If future data indicate impairment, the stream will be added to the list.

Finally, the 303(d) list for the Roanoke River Basin has been prioritized. When developing
priorities, the Division considers several factors including stream classification, degree of
impairment, whether endangered species are present or the stream has a unique habitat, the degree
of public interest, work completed to date, and the level of resources needed to address the
problem. Three waterbodies were assigned a medium priority as they are in watersupplies and are
classified to support primary recreation. These waterbodies are: Lake Gaston, Roanoke Rapids
Lake, and Anderson Swamp Creek. Of these three waters, Lake Gaston will be given highest
priority as much work has been done to address the aquatic weed problem by the Division of Water
Resources, and further work is planned for 1996. It should be noted that highest priority for
TMDL development in the basin is for a non-impaired stream, the lower Roanoke River. A fish
kill occurred there in the summer of 1995 in response to sudden changes to the release out of
Roanoke Rapids Dam, and the public has had much interest in preventing a future occurrence.
Chapter 7 of the Basin Plan outlines the proposed work on the Roanoke mainstemn, and lists the
Division's priorities for other future work in the Basin. The amount of work that will be
completed in time for the 2002 Roanoke Basin Plan will depend on available resources.

Addition idance on Using th Li
The column headings in the 303(d) list refer to the following:

Class - The information in this column indicates the classification assigned to the particular

waterbody. Stream classifications are based on the existing and anticipated best usage of the

stream as determined through studies and information obtained at public hearings. The stream

Xlassifications are described in 15A NCAC 2B .0300, and a summary of the rules is included in
ppendix L.

Wirbdy - The number in this column refers to the DEM subbasin in which the waterbody is
located. The NRCS 14 digit hydrologic units nest within the DEM subbasins.

Problem Parameter - These are the causes of impairment as identified in the 305(b) report. Where
no cause is listed, the rating was based on biological data, and available chemical data showed no
impairment. These biological data may include benthic, fish habitat, and fish tissue information. It
should also be noted that where a problem parameter is identified, the parameter listed exceeded the
state's water quality standards for that substance. This parameter is a potential cause of the
impaired stream, but there may be other, unidentified causes contributing to the impairment as

well. Problem parameters included in the Roanoke 303(d) list are outlined below:

Cu - copper
DO - dissolved oxygen
Sed - sediment



Rating - This column lists the overall use éupport rating. These values may be NS (not
supporting) and PS (partially supporting). The 305(b) report describes these use support ratings
further. S :

Major Sources (P,NP) - This column indicates whether point (P) or nonpoint (NP) sources are the
major sources of impairment.

Subcategory - This column breaks the point and ndnpoint sources down further. A list describing
what each number means is provided at the end of this Appendix. «
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Subcategory Codes

0

10

20

30

40

50

Point Sources

01: Industrial

02: Municipal .

03: Municipal Pretreatment (indirect dischargers)
04: Combined sewer overflows (end-of-pipe control)
05: Storm sewers (end-of-pipe control)

06: Schools

07: Other non-municipal

Nonpoint Sources

AFriculture
: Non-irrigated crop production
12: Irrigated crop production

13: Specialty crop production (e.g., truck farming and orchards)

14. Pasture land

15: Range Lots

16: Feedlots - all types

17: Aquaculture

18: Animal holding/management areas

Silviculture
21: Harvesting, reforestation, residue management
22:. Forest Management

23: Road Construction/maintenance

Construction
31. Highway road/bridge
32: Land Development

Urban Runoff -

. Storm Sewers (source control)
42: Combined sewers (source control)
43: Surface runoff '

44: Finger Canals
45: Industrial

Resource Extraction/Exploration/Development

51: Surface mining
52: Subsurface mining

60

e S 1 T U O
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' 54: Dredge mining

55: Petroleum activities
56: Mill tailings
57: Mine tailings
58: Abandoned mines

Land Disposal / Runoff / Leachate From Permitted Areas)
61: Sludge

62: Wastewater

63: Landfills

64: Industrial land treatment

65: On-site wastewater systems (septic tanks, etc.)

66: Hazardous Waste

A-1IV -6~




70  Hydrologic/Habitat Modification
7i: Channelization

72:
73:
74:
75:
76:
77:
78:

Dredging, sand dipping

Dam construction

Flow regulation

Bridge construction

Removal of riparian vegetation
Streambank modification/destabilization
Collapsed dam

80  Other
§i Atmospheric deposition

83:
84:
85:
86:
87:
88:
890:

: Waste storage/storage tank leaks
Highway maintenance and runoff
Spills

In-place contaminants

Natural

Marinas, harbors

Airport

Military activities (off road)

90 Source Unknown

91:

General Erosion (road erosion)

References for Abbreviations

AQTox
ARO
BMAN
Comp
DEM
DFR
DWQ

Aquatic Toxicology Group (DWQ)
Asheville Regional Office (DWQ)
Benthic Macroinvertebrate Survey (DWQ)
Compliance Group (DWQ)

Division of Environmental Management
Division of Forest Resources

Division of Water Quality (formerly DEM)
Division of Water Resources

Food and Agriculture Committee
Fayetteville Regional Office (DWQ)
Division of Land Quality

Mecklenburg County

Mooresville Regional Office (DWQ)
North Carolina Forest Services

Raleigh Regional Office (DWQ)

USDA Soil Conservation Service

Soil and Water Conservation District
Topographic Map

Washington Regional Office (DWQ)
Wilmington Regional Office (DWQ)
Wildlife Resource Commission

Water Resources Research Institute
Winston-Salem Regional Office (DWQ)
United States Geological Survey
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LIST OF NPDES DISCHARGES IN THE BASIN

A-VII-1



NISVE ¥FAR THONVOUIHARI TIONVOU|§ 60Z0€ [L6/1E/S  [E6/9T/L |ST8 HLNOWA'Id “WASNAVIIHATM] 0850000DN
NISVE YHARY TIONVOWMTAR THONVOU|T 60Z0€ |L6/1/5  |€6/9TL  |ST8 HLOOWK'Id “YHSNAVHYEAIM| 08900000N
3 NISVE ¥FARY THONVOUHAT THONVOY| T . 60Z0€ |L6/ME/S  |€6/9TL  |S'T8 HLNOWX'Td “YHSNEVIRIAATM | 089500000N
NISVE JIAR THONVOI/HNETID Aud 10|T E0ZOE [L6/8TT  |€6I6UY  |TS | ONIMTYE YITIN| 0866Z00ON
T NISVE YIARI TONVOURIHIAR NV]1 €0Z0E |L6/8TT  |€6/6TUY  |TC | DNIMTYE YITIN| 0866Z000N
) NISVE ¥IAR THIONVOWIHAT NVQ| T €0ZOE |L6BTT  |v6/ElT  |SO "ONI {NONNVO LSTIOATHL| -£49T0000N
NISVE ¥HAR TIONVOUNHAR NV|6 £020€ |L6/8WT  |v6/1E/R [0 YIARI NV “00 YAMOJ TNA| - 897E0000N
NISVE ¥HAR THONVOWYHATI NVa |8 €0Z0€ |L6TT  |V6/1E/R |0 YIARI NV “00 YIMOd TINA|  855E0000N
NISVH YIAR! THIONVOU/IIAR NV L €0ZOE |L6BTT  |v6/1E/3 O YHARI VA “00 YHMOd TINA|  89YE000DN
NISVE YIARI THONVOI/IIAR NVQ|9 €0ZOE |L6BTT  |v6/IE/8 |0 YHARI NV “00 YIMOJd TINA|  89¥E0000N
NISVE ¥FAR! TIONVOWIHARM NV € €0ZOE |L6/8TT  |V6/IE/R  |O YHARI NV “00 YEMOd TINd|  89¥E000DN
NISVE ¥HAR! TIONVOINHARI NV|T €0ZOE |L6/8TT  |¥6/IE/R |0 YHARI NVA “00 YEMOd TINA| 89YE0000N
NISVE ¥JAR TIONVOI/IFAAR NVA| 1 €0Z0E |L6RTT  |v6/IE/8 |0 . IAN HVa 00 ¥AMOJ TNA| 89¥E000ON
NISVE ¥HAR TIONVOWIIV'I SMTTHE | € 1020 |L6/1E/T  |e6/91F |§ MHTIO SMAHEE 00 YIMOd ANA|  90¥¥Z00ON
NISVE YIARI TIONVOU/IIAR NV € 1070€ |L6/1E/T - |€691F  |S JHTYO SMTTEE 00 YIMOI DANA|  90¥¥Z00ON
NSVE YHARI TIONVOWNTMIO SMTTHE 1STM | T 10Z0€ |L6/IE/T  |€6/91/% |S NHTIO SMATAE “00 YAMOd THNA|  90¥¥Z00ON
NISVE ¥HAR TIONVOW/ENVTODXH|6 SOZOE |L6ME/Y  |S6/LUTI |ST0°0 ('Id ¥Md) “H'S OOIXOA T¥dD| STYEOD0ON
NISVE ¥IAR TIONVOY /ADIV'1 ODXH|9 SOTOE |L6ME/Y  |SE/ILTTI [S100 (' I "T'S OOEXO0Y TRdD| STYEOOOON
NISVE ¥IARI TIONVOY /ADIVT 0DXH| § S0ZOE |L6ME/Y  |S6/LLTI |S10°0 (1AM T'S OUOEXO0Y TRdD| STYEO0OON
NISVH ¥JAR! TIONVOY /ADIVTODXH|€ SOZOE |L6MENH  |S6/LLTI [S10°0 ('1d IM) H'S OYOEXO0Y TRD| STYEOOOON
NISVE YHAR THONVOWDIVT0DAH|T SOZOE |L6MENY  |S6/LTTI [S10°0 W AN T'S OHOTXOY TRD|  STYEOOGON
SOTOE |L6MOE/Y  |S6/6TTT |1T (UIdHMD "T'S OAVN T®dD|  LLESEOOON
NISVE ¥JAR THONVOWYHAR DIONVOY | ¥ 80Z0€ |L6/1€/S  |v6/LT  |8T dLMM-TVNOLLVNIHLNI NOIJWVHD| ZSLO000DN
8T NISVE ¥FAR THONVOWYTATY TIONVOY | 1 80T0E |L6/IE/S  |v6/LIT  |8T dLMM-TVNOLLVNYELNI NOIJAVHD| ZSL0000DN| TVJIOINAANON
sl NISVE ¥JAR THONVOW/JIAR THONVOY|1 60Z0€ |L6/IE/S  |v6IES  |S' NOLTIAVH ‘SORIEVA LINN OVIAVTY| 19610000N YOIV
sL'0 NISVE YHAR] SHONVOUATHAR HIHSVO L N1 0IZ0€ [L6/1E/S  |€6/9/L  |ST'] J0 NMOL ‘dLMM JOSANIM| T5LSZ00ON
z NISVH ¥HAR TIONVOU/IHATY TIONVOY |1 60Z0€ |L6/TE/S  |T6NUB [T J0 NMOL {dLMM NOLSWVITIM| #F00Z00DN
Tl NISVE ¥JAIY THONVOUYHAR] SDIONVOY |1 80ZOE |L6/1E/S  |T6/TI/TI |90 JO NMOL ‘dLMM NOTTHM| TZLSZO0DN
§ NISVE YHARI THONVOU/MHTIO MO TIVIN| T SOZOE |L6ME/F  |E6/1E/E  |S 40 ALID ‘dLMM OYOHXO¥| $Z0T1Z00DN
vE'S NISVE YIARY THONVOWHIAN THONVOY |1 B0ZOE [L6/IE/S  |E6/6T/1  |VE'S "LSIA AAVLINVS SAIdVI TIONVOY|  10Z5Z00DN
ST1 NISVE ¥JAR TONVOY /MHATRI OAVAA| T T0T0€ |L6/1E/T  |T6/6LIS  |ST'] J0 NAOL ‘dLMM NVJOXV| €L812000N
vy NISVE ¥HAR THONVOW/NHHEO HSNELAN|1 90ZOE |L6/OE/Y  |¥6/S/O1  |PT'F dLMM YIERIO HSNELNN NOSYIANTH|  65502000N TVAIDINAN
€l NISVE ¥IAR THONVOWNIATI NVA| 1 EOZOE |L6/8TT  |E6/9T/F  |S°ET dLMM SDHANIE ANVETA-NIAE| 1L0SZ00DN YOIVIN
(@ow) mol uondioss(q ureans| 4 odig| wiseq arq Awq|  mold aureN Aipoeyg IoqumN odAx juuog
poERd wopendyg|  ponss]| w8 g
1 9884 WSEE JIATY SYOUROY o) I SIS3TRYISIT SHAIN 96/S1/T

A-VII-2



9L10°0 NISVE YIARL TIONVOY/ATTIO SNVDOH LN T 20Z0E |L6/1E/T £6/8/% 9L10°0 V4 GACH FIHOW TIOH AI0D|  THS09000N
600°0 SYHYIAR IONVOILEO SMATHE LSIM 10| T 1020€ |L6/1E/N 267U 600°0 SIW NMOLYTATYM-HOS "0D HLASYOd| 6655E00DN
0100 NS YIAIY TIONVOU/ O SMATTHE.LSIM L1 1020€ |L6/1E/T 6721 0100 "I NMOLYIHTVM-HOS "0D HLASYOd| Z09SE€00DON
NISVE YTARL AONVOIAITAR JIHSVO L0 |1 01Z0E |L6/TE/S °6/L/01 |0 "ONI ‘ANVJINOD YHINNTSNVAZE|  LOOLVOODN
TL00°0 NISVE YHAR ONVOUZRO HY0d 301110 | T €020 |L6/8T/T <6/91/11 |TLOO0 SHLLYHJOdd SANNANAH]  15657000N
2100 NISVE YHAR DIONVOW/ITTI0 SNVOOH | 1 2020€ |L6/1E/T T6/61/S  |T10°0 "LSH3d ¥ TALOW NOSIAVIN ATIOQ| ¥S60S00DN
€100 NSVH YHARI TIONVOI/MFTH0 STVOHS LVH| 1 1020€ [L6/1E/T T6/ST/IT 1CE100 AJVIQISANS "0 SHHOLS -00d| - LLL6TO0DN
L00 NISVE AR TIONVOYAIIAR] TIONVOY |1 80C0€ |L6/1E/S vo/ET/T  {L00 £ LSNI TYNOLLOZHIO0D WOJO - DOU| THOLTO0ON
8100 NS YAY IDIONVOWITTIO ADINVAO TILLIT| T 80C0E {L6/1E/S Z6/01/L  |810°0 AQVIQISENS XVAITVH -D0d| VEL6TO0ON
80 NISVH YA TIONVOUIHAR TIONVOY | 1 8070E |L6/IE/S  |T6/8T8 |80 TVNOLLOZNHOD VINOQHEIVO - D0d|  9T9LT000N
810°0 NSVE JAY TIONVOU/ZEO ANIT AULNNOD LN T $020E |L6/OE/Y ¢6/LT/8  |810°0 "SNI "TVNOLLOZYHO0D HONVIL - 00| 08I0€000N
NISVE YA SONVOWHONVYEE L1ODS 10| 1 1020€ |L6/1E/1 vo/1e/S |0 H0 NMOL ‘AUNENVT| O06ZEFOODN|
£020€ |L6/8U1T vorTUL  |TT0°0 NOSIAIQENS INOH AVINAON D] SEILLO0DON
NISVE YA ONVOI/AED THHOLIN LN € £020E " |L6/OEIY 1zemviy |0 (OYOEXOW DNI'D'N 30 XTLLNIDOD 180S9000N
NISVH ¥HAR SONVOY/Z0 SHMOTIVINLLAO|C S0T0E L6/t Wy |0 (OYOEXOW DNI'D'N 40 XTULNIOD0D!|  180S9000N
NISVH THARY THONVOY/SRD THHOLIN 1N T S0Z0E [L6MOE/Y Wiy |0 (OYOEXOWONI'D'N 40 XTUINIO0D|  T805900DON
7L0°0 NISVE YHAR TIONVOUTHYD SMATHE | 1 10208 |L6/TENT 16/81/01 |2LO0°0 GOOMNAA-"AYLS UL VNITOUVO| ZSLIP000ON
‘ €020t |06/1E/C 98/9/1 0 ‘SHY YHLAVO-AYES LM VNITOYVD|  1L6¥9000N
10 NISVE YA THONVOW/ATTIO SMITHH| 1 1020€ |L6/IEN bo/1els {170 NOIONIEV-"AYES LM VNITOYVD| T19+09000N
ZEV0°0 NISVE YHAR] TTIONVOWITHID ¥IA V|1 _|1020E |L6/TE/T Y6/81/T  |TEVOO "J0SSY SHINMOINOH AVM SNIVD|  LTOSLOODN
7020¢ {L6/1E/1 Y6rCTL 157070 NOSIAVA JO NHAVHLLIE| 05L4+000N
600 NISVE YHATY AONVOW/ITTID HYOI NMOL|T 10Z0€ |L6/1E/T 16/1/11 600 *=xxV INMOLNVINIEO/SLLVM "M THE| $8¥19000N
$800°0 NISVH ¥FATY TIONVOWITRID TIOW VO |1 €0C0E |L6/BUT sevuL  1¥800°0 NOLLVONQE H-# NNId 190 ASL99| 1LZ8L00DN| TVAIDIN/UANON
§700°0 NSH YIATY THONVOWINVMS VO SITHM 10| T 01Z0E |LG/IE/S 60T/ |ST00°0 W STOAMTISV-HOS OO HLLYHE| 60¥ZE00ON YONIN
70 NISVE AN THONVOWITTYD INIT ALLNNOD| 1 ¥0T0E |L6/0E/Y £6/87/8  |STO JONMOL 'dLMM FTTHAAIONVA| TI00P000N
6170 NISVE YHAR TIONVOI/ATTIO 0 NMOL| T 1020 |L6/1E/T E6/ETY  {T61°0 40 NMOL ‘dLMM FA0D LNANTVM| 9ZSSTO0IN
§T0 NISVE AR TIONVOW/IHARN OAVI |1 T0ZOE |L6/TE/T €6/9°UT  |STO JO NMOL ‘dIMM STOAENOLS| T108Z00DN
ST'0 NISVE YHAR DIONVOIATTIO SYHOanid |1 - 8070¢ |[L6/1E/S €6/5IT 1o 40 NMOL ‘dLMM TIVNOS HON| LEPSZOOON
80 NISVE YHARI TIONVOYAFAR] TIONVOY| 1 60T0E [L6/1E/S 6/51/9 |80 JO NMOL ‘dLMM HLOOWATd| 8Z0OTOOON
SLL'O NISVE ¥IAR TIONVOUIIARINVC| 1 2000€ |L6/1E/ T6/vITY  |SLLO JO NMOL ‘dLMM NOSIQVIN| SLOTZTOOON
sT°0 NISYE ¥FATY SHONVOY AFAR FIHS VD1 0120 |L6/1¢E/S €6/11/CT |ST°0 SALLITLLA ITTACOOM-NOLSIMIT| 91TEZ00ON
S1°0 NISVH YHAY TONVOY AHAR TIONVOX| 1 60T0€ |L6/1E/S 26/51/9  1ST°0 40 NMOL ‘dLMM HTTASIAVL| 8S8SE00ON
800 NISVE YIARI THIONVOWIIATI THIONVOUY | 1 60T0€ |LO/1E/S €6/9T/L 1800 4O NMOL ‘dLMM NOLTINVH| 9LLPP00DN
§L0°0 NISV€ Y3ARI IONVOY MHEID ATINVAO| 1 80C0E |L6/1E/S €6/Z1/1  |SLOO dLMM MENXVAIIVH| C6195000N TVAIDINON
0 NISVE YHAR] TIONVOI ATFATI NV |1 £0T0E |L6/8CT 6/5T/6 S0 J0 ALID(dLAMM JFTID AN NEAH| 1SISZO0DN YONIA
T 98ed UISe g J9ATY OUB0Y 9 Ul S198IeYosIq SHAIN 96/S1/C

A-VII-3



il
40 ALID ‘dLM O¥0gX0Y

NISVE SEATY SIONVOWNERD TMO TaVN 10| 1 COZ0E |Z6n0tr  |E6/ZUTT o THOL000ON
70 NISVH TaARI ERONVOWMERO ASNOH 00| 1 fozot |Le/sTT  |e6isTs  |Z0 ZIINNOD NVHDNIIOOY| 188Z3000N
€00 NSVE YAR SNONVOWSTID ASNOH %00 10| 1 €070t |L6/UT  |e6lSUT |€00 FOTTION WNOD WVHDNDIOOY| LEESP00DN
€0Z0E |L6/8TIT  |16/SITT [s6000 | T2 HLUOMLINSMIHOS OO WVHONDIOOY| OTOLE00ON
17000 NISVE ¥AY TIONVOR/D ANV'ISI T10M 101 £0Z0¢ |L6/8TT  |16/SUTT |1200°0 W T YTIAVSIHOS 0D WVHONTIOOY| 9869E000N
8100 NISVE YHAT SONVOWNERID TIONVO L1| T E0T0E |L6/BTT |26 [8100 SH 0D M0O0W HOS 0D WVHONDIDOU| 01¥PE00DN
<000 NISVE YIAR THONVOWMNEERID 00U 1N |1 £0ZOF |L658TT  |16/SU/IT |500°0 NTOONIT{HOS 0D WVHONTIOOH | - 0969£000N
SE000 NISVE YHARI SIONVOWNHATE NVA L0 T €0TOE |L6/8TT  |16/SUTT |SE00°0 TINOH AddVH HOS 0D WVHONDIDOY| 1569€000N
1£00°0 NS ¥A Y SONVOWSED TIIA SENEHNH 10| T £0Z0E |L6/8TT  |16/ST/TT |LE00O WETE ANVILLEE HOS 0D WVHONDIOOY| T00LE000N
£1000 NSVE YAY SONVOWNEED SSNOH ¥00d 10 |1 £0Z0F |L6BUT  |z6/ETiTl |€1000 LLVILSININQV:HOS 00 WVHONDIDOH| POTEL00ON
57000 NISVH YHATI SHONVOWNEANO O V| T £0TOE |L6/TT  |E6/EUT  |S2000 ¥V SAOH T TEOW SLAaH0Y| 81055000N
NISVE ¥HAR SIONVOWNEEM SSOA|Z T020¢ |L6/len |26rdl |00 AA0D IINTV/A-STTONATY [4| Z6¥E000ON
200 ) NISVE YIAR IONVO /42 SSOA |1 1070 |L6MEN |26/ |00 GA0D JINTVA-STTONATE 1| Z6vE0000N
00 ¥ WHAR TONVOWED U0 AHSOUE 10 |1 10206 |L6MEN  |S6/LI/T |500 QOOMATHE-SALLITLLN COAVY| 9¥PLSTO0ON
00 NISVE YHATY SIONVOWNETO SATTEE 10| 1 10708 |L6/TEN  [16/91721 |00 @NOLSAYD) SALLIILLN ODAVY| STIZLO0DON
00 NISVE ¥HATY SIONVOWNEHYO 30T 1 1070 |L6MEN  |e6/l/E |00 SIOLYATLLLANTVA-ILL0 COAVY| PSLEZ00ON
%00 NISVE YA SONVOW/NO HONOW| I T0zZ0t |96/1e/8 500 "00 NOLIDMYLSNOD NOSNHO! 'H | 6/06L000N
8100 NISVE YHATI TIONVOWNEAE0 SNVOOH 10| 1 £0Z0E |L6/0C/01  |v6/6TL |50 DN STEOV V0| 15765000N]
NISVE YHAR SONVOUWEEID AGVNOD 10| T 60708 |L6NEls  |e6/9TT |0 T dLMHLNOWATd| EIEZ000ON
9000 NSVH TIATY SYONVOUWED OOAH HLNOS 1|1 SOZOE |L6ME/  |E6/IERRT |9000 "W GNVIGOOM - HOS 0D NOSHEd| 9ES9E00DN
5000 NISVE WIATY SIONVOWNEED OOSNVE 10| T SOZOE |L6ME/  |E6/LZTE 9000 TTH LA - HOS 0D NOSHAd| ¥bS9E000N
£ NISVE ¥2ATY IONVOWYHATY TIONVOH| 1 8O0TOE |L6/TE/S  [26/5T6  |E 17d NOLSIMET-ONI NCad|  §€882000N
NS€ UAY THONVOWNATEO ALLOAOHOO0HD 10 |1 8070 |L6/E/s  [26/T |0 "&'T AVIASOY-VANVd| F106L000N
<1100 NISVE ¥9AR IONVOWHHAR NVA 10| T 1020 |L6NE/  [v6/le/s  [STT00 TS 'H SEIOLS HLNON| Z96+000N
100 NISVH ¥3ARI TIONVOWNEERID QNN AN 1a| 1 L0TOE |L6/0E/Y  |£6/62/01 |10°0 WALNED SNOD TIM VARV 1SAH-10GON| SLLVZ00ON
$6100 NSVH YAY IONVOWMNEERD GSNOH J00T 1|1 £0Z0 |L6/8TT  |v6l6TF  |S6100 ULD IOAAA00 NVHONDIDOU-00A ON|  SS8LZ00DN
7100 NSVE YHATI IONVOWNEHI0 SAT HE 1SVE|1 10208 |L6/E/T  |26/SUL 2200 NOISIAIGENS SNAOQ VIOSHIA| 160L9000N
NISVE YAAR TIONVOWYAAR OAVIN LT 0008 |L6nen  |zer |0 1T1d NVAOAVI-ILM NVAOAVIA| _ Z0E9¥00DN
€L10°0 NISVE YHARI IONVOWIATEO TIOWAV| 1 £0Z0E |L6/BTT  |£6/9UF  |ELI0D “TANVINOD TIO SAOT| 16¥DLO0ON
v o NISVe ¥HATY SONVOR/JIATE THONVOH| 1 60ZOE |L6/1E/S  [26/0TIL  |SV0 ONI'SOTIEV ALYAATT] O01LEZ00ON
NISVE ¥HAR SONVOWHHATY NVA 10| € 1020 |L6/IE/T  |v6/0E/9  |S20°0 “DNI ‘SLINA0¥d ¥8dd0D S04 | ELISEO0ON| |
5700 NISVE ¥9AR SIONVOY /IIARE NVA 10| T 1020 |L6/IEN  |36/0E/9  |520°0 DNI ‘SL:INA0¥d ¥Hdd0D FH0X| ELISE00DON
ST YA TIONVOWSRID JNVAS NOSIEANY 10| T S0ZOE |L6/OE/Y  |€6/81/9 |0 SAS WHLVM [TVNOIOMY TV 1duTd| T01€8000N
100 NISVE YHARI SONVOWRIEAR NVA FILLI|Z 10206 |L6/TE/  |26/LI/Z |S10°0 113 OUVO-d400 SORTNOLSV T SaI| T#E000DN
000 NISVE YHAR SONVOWMHTED O TvAENd 1|1 €0Z0E |L6/8T/T  |SG/EU/TT |S000 YHLTH ANVE-INVENVLISTY S3501|  68158000N
¥600°0 NISVE ¥9ARI TIONVOWMHTED O'TvaENg 1N |1 10208 |L6/E/T  |S6/91/01 |p600°0 ALO FUVO TYLLNAAISTE SNOZIMOH|  16£95000N
£000 NISVE SHATI STIONVOWIAY S SaIH 10 |1 BOZOE |L6/1E/S  |S6/8T%  |€L00°0 TWETE SEDIVEHOS 00 XVATTVH| 9£98E000N
¢ a8eq UISEq JOATY SYOUROY o) I S105TRYoSIq SHAIN 96/S1/T

A-VII4



A-VII-5

NISVE YHATY IONVOW/HED 204 3011 1N T £0Z0E |L6/8T/T Z6/LIT §00°0 TTHASAITI-DONI NYVZ| 8Z8Z000ON

£00°0 NISYS YIAR THONVOY/3¥D HY04 3DITLNY T €0T0E [L6/8TT 6/ S000 ITHASAITI-DNINYVZ| 8T3Z000DON
NISVE WHATY THONVOY/HHEHED SYdTIN| 1 +0T0E |L6NOE/Y 1774 G V] JO NMOL ‘dIM TTOAXHONVA| ETELOOOON

NISVE YIATY THONVOWNTTID OTVLINE 101 €0Z0E |L6/8TT £6/67/01 |0 TTIAINOLS-STVIHALVN NVOTNA|  L86LTO0DN

v10°0 . NISVE JAY IONVOWEO JAVMS NOSHHANY |1 90Z0E |L6MOE/Y E6/ET/1  |VPI0°0 IH SONVA NEHHLLION-HOS OO HDNVA| S0SSE00DON
9€00°0 NISVE YIATY SHONVOWAHTIO TN LN T 90T0E {L6MOE/Y S6/0E/0T  {9€00°0 WHTH ¥f ONNOA O T-HOS OD HONVA| T6PSE00DON
NISYH YHAR TIONVOW/AHHYD SNVOOH L0 |1 7020¢€ |L6/1E/T $6/0€/01 |0 VI UTTVILOTT S| TTOS800DN

NISVE WHAR STIONVOWIHAR THAONVOL 11T 60T0€ |L6/OE/S £6/9UT {0 NOLLVIOJYO0D SOINVOHO QHLINN|  L8T8S000N

NISYE YHATY THONVOWEHATY IIONVOR L0 |1 60Z0E |L6/OE/S €6/9UT |0 NOLLVIOJYO0D SOINVOHO THLINA|  L818S00DON

00 NISVE JHATY TIONVOJU/EHED SNOWNILL 101 10Z0€ |L6/1E/T v6/6T/E (V00 ONI"E'S'S'dHIN STAVINIML|  0ZLLSO0DON
100 NISYE YHAR THIONVOWITHIO SMAHE LN T 10Z0€ |L6/1E/1 e6/El/l {100 TNOH LSTY NAAVH ALID-TYL| TIELEOODON
100 NISVE YHATI TONVOW/IISID OTVLINE 10 T £0T0€ |L6/8TUT y6/2UL  [S10°0 dHW AVMHDIH INOLS| €790S000N
10 NISVE JHAR HHONVOIAIIARI NV T 10Z0€ |L6/1E/T £6/9U7 |10 J0 ALNNOD ‘STIOLS| V8EZS00DON
§TT0°0 NISVE JHATY TTIONVOYHAR NVA 101 10Z0€ |L6/IE/E T6/STTT  |STTO0 40 X1NNOD ‘STAOLS| 1LI0E00DN
_|scioo NISVE YA TIONVOWHONVYEE LLOOS| T 1020€ |L6/1E/1 £6/0€/9  |STIOO YALNTD INFANIZAOD "0D STHOLS| 8L6TLOOON
9€00°0 NISVE YA TIONVOWHONVYE L1OOS| 1 10Z0€ |L6/1E/T p6/LTUY 980070 WHLNED "WINOD "0D STH0LS| 181+F000ON
§T00°0 NISVE AR THIONVOWHONVYE LLOOS| 1 10Z0€ |L6/1E/NT £6/91/Z1  |ST00°0 . 404 "0D STIOLS|  659¥L00DN
£L10°0 NSH YHATY THONVOW/HED NVALLVAN H1LLIT| T 10Z0€ |L6/IE/T T6/61/T  |ELIOO S "H STEMOLS HLNOS|  $S6¥P000N
900 NISVE YA TONVOWHHTIO SMITHE LN |1 1020€ |L6/TE/ ¥6/6/21 1900 SHSIAJYILNT LIVONHS| EE6ES00DN

¥ 98ed uIseq J9ARY SOUE0y o ur s1981egosiq SHAAN 96/51/C



UONEIUAOUOD ISBM WESNSUT = DMI

00ST'1

Aep 1od suores vorul = GO

JLMM JOSpUIM

Toquunu jrunrad oS reyosip sA1roeY = #SHAIN

0001 sprog IoATY OIsE) 1N T00/1SL9TO0DN 01vOY
o1°0 0000'C UTEN IoARy o¥ouweoy  T00/AV00TO0DON JdLMM UOISTRIIIAM 60VOd
LS01 0000'SS RN 10ATY O¥OUEOY  TOO/0SS0000DN (SOUBOY)mNOwA-1osnoeqiakom 60VOd
170 000S'T ishirg JAR OYoueOoy  T00/I9GI000ON | uoirurepj-frsaddad 1mod 1SoM 60VOd
900 00S¥'0 UBN IoAy o¥oueoy  T00/0TLEZO0ON "ouy ‘Souqe.] A1eqr 60VOd
61°0 00090 XejIeH I0ATy o¥ouwesy  100/1CLSTO0ON dLMM TOPIIM 80vVOd
0¢'1 00vE'8 XefieH I0ATY e¥oueoy  [00/10THTO0ON dLMM spidey asjouecy 80VOd
00°001 00ST°0 uo)durequuON psdpug  100/LEYSTO0ON dILMM arenbg gory 80VOd
007001 0000°€ anrag 10AT ooueoy L T00/SESSTOOON UOISIMYT "OU] SnpIdd 80vOd
00°001 8€S0°0 XeyireH 1)onokoyoud 1N 100/F106L00DON *d30D) AreuIssoy-epued 80VOYd
00'v1 0SL0°0 XeJieH D Aoquend  100/76199000N dLMM XeIfeH 80VOd
0Ev6 00080 xejieq IoATY o¥ouesy  100/9Z9LTO0ON (ermopareD) JO da( “oauo0) 80VOd
0Ty 0000°8C YeJIeH I0ATY oY0UeOY  T00/ZSLOOCODN | 100 9¥omecy peunu] uoiduren) 80VOd
L6'96 147 DdWEA I gSngIIN 100/6SSOZO0ON | dLMM “ID USnQInN UOSISPUSH 9OvOd
L8'66 0000°S uosI5q ‘I)OMOpB  T00/PTOTITO0ON -+ dLMM 030q9%0Y SovOod
VN VN uos18g NOAIISY 00AH  900/STYE000DN 900/030qX0Y-T1%dD sovod
VN VN u0s15d TNOAIISIY 09K €00/STYE000DON £00/0309X0¥-1¥dD Sovod
00°001 VN uosIg IDMEPINLLO £00/I80S900DN £00/030qxX0y-X1ua30) Sovod
or've 00ST°0 Tomse) 1)y oury Anuno)  100/1T00Y00ON dLAM S[adeouey . #OVOd
000°€1 00£0'0 Aumg umy pa¥eN  100/0616Z00DON 30 "1da(g DN ‘uonenodsuery, £0vVOd
0007001 0000  wWeydunypoy ‘I OSIOH Y0¥ LN TOO/LEESHO0ON 989700 Aunumio)) wegaumiooy (o)
01ST 0007S  wegdunpoy AR UBQ  T00/0866T000ON "0D) Swmarg IS £0VOd
000°001 €L10°0  wWeysun{doy I)nowme)  100/16V0L00ON 0D 10 9407 £0VOd
oYz 0 00050  WeGSurdoY LAT{ e 100/SPOI000ON | (IS MON)USPH-SIIHA ISAI0PIRL] £0VOd
0vz0 00050  WeySuryooy mARjued  T00/ISISZTO0ON dIMM 30 Lag-uspg €0VOd
0009 000S'€1  ureqdun{doy npaRgwed  T00/TLOSTOOON o3pug SuRqaN/dLMAM USPH €0VOd
6L8°0 0008’1  Weyduryooy oarguwed  Z00/89YE000DN IOATY UR(J-30M0d N £ovOod
6€°0 0ST0  uregdun{doy I9ATY OB T00/TT08TO0ON dLMM S[IASU0IS 0v0od
009 0STT  Weqsup{doy  YoArg OABN  T00/EL8TTO0ON dLMM UePOABIN 0vV0d
006 €LI00 B2 (01N 7)) ueUnRaN oM 100/PS6YP00ON || UOREdRpH JO preog ‘0D SS{0IS 10VOd
SO¥E 05200 SaY0IS IOATY e OL LNl . TO0/ELISE00ON *ou] ‘syonpoid 3ddo) aqo3] 10vOd
VN VN $aYOIS oyeIsMopg S00/90FPT00DN §00/3) smappg-1amod g 10VOd
00'€E 000L'L S30IS ARy Ueq  £00/90VFT00ON €00/ 3D smafeg-10m04 N 10v0d
[C310), NI DLk Inlitilve) WeINS SUAROSY #SJAdN KITe] WSeqqng

“UISBg IOARY OYOUROY O} UT AJIDIX0, JUSNTHH IO

OJAL 01 parmbay SoNMe] "TTIA-V SIqeL

or 98684 each

A-VIL-6 ;

This decument was printed at a cost of § 2534,



