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Thank you for your interest in North Carolina’s water quality issues. Enclosed is the basinwide
water quality plan that you recently requested from the Division of Water Quality (DWQ).

The basinwide planning program aims to identify and restore full use to impaired waters, identify
and protect highly valued resource waters, and protect the quality and intended uses of North
Carolina’s surface waters while allowing for sound economic planning and reasonable growth.
North Carolina relies on the input and experience of its public to ensure that the water quality
plans are effective. DWQ coordinates plan development; however, plan implementation and
effectiveness entails the coordinated efforts and endorsement of many agencies, groups, local
governments, and the general public. Your participation is essential for us to achieve our goals.

Our website (http://h20.enr.state.nc.us/wqgs/) provides detailed information on our program, other
basin plans, current events, publications, and rules and regulations. Please visit us at this site.

DWQ appreciates your interest in water quality issues, and we hope to continue working with
you into the future. Please contact me if you have any further questions or ideas on specific
basins at (919) 733-5083, ext. 354.

Sincerely,
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Darlene Kucken
Basinwide Planning Program Coordinator
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ADDENDUM: Use Support Changes for the Yadkin River Basin
March 2000

The fully supporting but threatened (support-threatened, ST) category is no longer used
as a use support rating. In the past, ST was used to identify a water that was fully
supporting but had some notable water quality problems. ST could represent constant,
degrading, or improving conditions. North Carolina’s use of ST was very different from
that of the US Environmental Protection Agency (EPA), which uses it to identify waters
that are characterized by declining water quality. In addition, the US EPA requires the
inclusion of ST waters on the 303(d) list in its proposed revision (August, 1999) to the
303(d) list rules (Appendix VII). Due to the difference between US EPA’s and North
Caralina’s definitions of ST, North Carolina no longer uses this term. Because North
Carolina has used fully supporting but threatened as a subset of fully supporting (FS)
waters, those waters formerly called ST are now rated FS. This change is reflected in the
305(b) report for 2000. Based on this change, use support ratings for all basins have been
altered. '

Use support ratings of Cedar Creek (subbasin 05), Jimmys Creek (subbasin 07), Long
Branch (subbasin 13), and Wicker Branch (subbasin 14) have been revised based on new
biological information. Portions of these streams were formerly rated PS but are now not

rated (NR). Thes‘e revised ratings are reflected in the 2000 303(d) list and 305(b) report.

Revised use support ratings for the Yadkin River basin are presented below.



Streams and Rivers

Table 4.9 Use Support Status Determinations by Subbasin for Yadkin-Pee Dee River
Basin (Found on p. 4-80 of this plan.)

Use Support Status for Freshwater Streams (Miles) (1992-1996)
Subbasin Suj;:}ging Si:;t(::gflg SupI:::ting Evalfl(x);ted g;i::;
03-07-01 891.1 0.0 0.0 0.0 ‘ 891.1
03-07-02 687.5 0.5 14 0.0 689.4
03-07-03 124.4 16.2 1.7 29.9 172.2
03-07-04 . 406.0 49.5 8.1 33.8 4974
03-07-05 111.5 0.0 0.0 11.7 1232 |
~ 03-07-06 677.5 17.2 0.0 0.0 694.7 |

03-07-07 103.6 46.5 18.6 34.6 203.3
03-07-08 177.5 27.3 0.0 6.7 2115
03-07-09 305.7 ' 0.0 0.0 0.0 305.7
03-07-10 143.9 37.2 9.0 971 287.2
03-07-11 1394 48.2 11.0 . 87.6 - 286.2
03-07-12 221.1 31.0 22.0 19.1 293.2
03-07-13 171.1 13.8 0.0 17.8 202.7
03-07-14 149.4 57.8 16.8 182.5 404.5
03-07-15 366.8 0.0 0.0 0.0 366.8
03-07-16 153.6 27.7 6.1 50.8 238.2
03-07-17 712 9.2 00| 375 1239

Total 4907.3 ) 380.1 94.7 609.1 - 5991.2

Percent 82 7 <2 10

Lakes

High Rock Lake, Lake Corriher, Lake Lee, and Lake Twitty are now considered fully
supporting. (Refer to Table 4.11 on p. 4-84 of this plan.)
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o A general water quality document is being prepared to supplement this and other basin plans.
Two appendices in the draft plan were moved to this new document.
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FOREWORD

Most water users in the basin, including industry, agriculture, tourists, and residents, rely on
water for basic needs. These needs include water supply and/or disposal of treated wastewater.
In addition, many businesses and residents of the basin rely directly or indirectly on the waters of
the basin to meet their recreational needs and supply an economic base through tourism. The
lakes of the Yadkin-Pee Dee River basin are well known for recreation activities including
fishing, boating and swimming. 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
ixpeilnsive as the population grows, as land is developed and as competition for resources
eighten.

The majority of the waters in the basin are supporting their designated uses, based on Division of
Water Quality monitoring data. The Use-Support assessment methodology used by DWQ found
about 9 percent of stream miles to be impaired. However, there are reasons to be concerned
about the quality of the large number of support threatened waters in the basin. In addition,

many streams have not been monitored by DWQ, so there are potentially other streams with
water quality problems

Some areas of the basin have experienced significant population growth between 1970 and 1990.
This growth rate is expected to continue. The construction of roads, driveways, commercial and
recreational areas and homes must be undertaken with proper care to prevent sediments from
reaching surface waters. In addition, timber harvesting and agricultural activities should use best
management practices to avoid erosion and the resulting sedimentation to streams.

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 canses and sources of water pollution in the basin, the
status of the basin's water quality, a summary of water quality rules and statutes that apply to
water quality protection in the basin, and recommended strategies to protect and enhance the
quality of the surface waters in the Yadkin-Pee Dee River basin. The Yadkin-Pee Dee River
Basinwide Water Quality Management Plan will be used a guide by the NC Division of Water
Quality (formerly Division of Environmental Management) 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 improving and protecting the
basin's water resources while accommodating reasonable economic growth.
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Executive Summary

EXECUTIVE SUMMARY

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

Basinwide management is a watershed-based water quality management initiative being
implemented by the North Carolina Division of Water Quality (previously Division of
Environmental Management). The Yadkin-Pee Dee River Basinwide Water Quality
Management Plan is the sixteenth basinwide water quality management plan prepared by the
Division of Water Quality (DWQ) in a series of plans being prepared for all seventeen of the
state's major river basins. DWQ uses the plans as guides in carrying out its water quality
programs in each river basin. -~ : '

The basinwide water quality management plans are not new regulatory documents. They are -
planning documents used to communicate the State's rationale, approaches and long-term water
quality management strategies to policymakers, the regulated community and the general public.
Each plan is completed and approved prior to the scheduled date for basinwide discharge permit
renewals. The plans are then evaluated, based on follow-up water quality monitoring, and
updated at five year intervals.-

DWQ uses this approach as a means to report to the public on the current status of 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.

The Yadkin-Pee Dee River Basinwide Water Quality Managemeﬁt Plan will be updated in 2002.
Basinwide NPDES permitting in the Yadkin-Pee Dee River basin is scheduled to begin in July,
1998. :

GOALS OF THE BASINWIDE APPROACH

The primary goals of DWQ's basinwide program are:

1) to identify and restore full use to impaired waters,

_ 2) toidentify and protect highly valued resource waters and biological communities of special

importance, and
3) to manage the causes and sources of pollution so as to ensure the protection of those waters
currently supporting their uses while allowing for reasonable economic growth.

In addition, DWQ uses this approach as a means to better identify water quality problems,
develop appropriate management strategies, maintain and protect water quality and aquatic
habitat, assure equitable distribution of waste assimilative capacity for dischargers, and improve
public awareness and involvement in the management of the state's surface waters.

PUBLIC WORKSHOPS

Upper Yadkin-Pee Dee River Basin Workshops

The Northwest Piedmont Council of Governments, in conjunction with Centralina Council of
Governments was awarded a 205j grant to assist DWQ with the preparation and coordination of
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public input for the Yadkin-Pee Dee workshops for the upper portion of the basin. A series of
four meetings were held in Jonesville (March 15, 1996), Salisbury (March 22, 1996), Winston-
Salem (May 17, 1996) and Salisbury (August 22, 1997). Details on these meetings can be found -
in Chapter 6 and Appendix IV.

The initial meeting allowed people to select a breakout group from a choice of areas of concern
for the basin. These were eventually conbsolidated into four groups which included: Water
Quality (Point Source), Economic Development, Future Growth and Development and Water
Quality (Nonpoint Source). Planning sessions were held in which the information from the
workshops was summarized for presentation at the May meetings. Follow-up meetings, held in
May, were intended to disseminate the summaries compiled at the planning sessions and to give
attendees the opportunity to provide comments and suggestions. A summary of the
subcommittees goals and recommended action plans is presented in Appendix IV.

'Each subcommittee developed: 1) a goal, 2) a series of recommendations, 3) a list of agencies
that could implement the recommendation, 4) suggested potential funding sources for

implementation of the recommendation, and 5) a timetable for completion of the
recommendation.

i R G o Wm W BN .

Lower Yadkin-Pee Dee River Basin Workshops

Two workshops were held for the lower Yadkin-Pee Dee River basin in Albemarle on August
22, 1996. The workshops were conducted to provide an overview of the basin schedule and
information specific to the lower portion of the basin. After presentations, the group broke out
into small discussion groups. Each group was asked to respond to three questions: 1) What are
the priority water quality related issues in the basin?; 2) Are there any specific waterbodies in -
the basin that are experiencing water quality problems?; 3) What efforts have been undertaken .
to improve water quality?

Lower Yadkin-Pee Dee River basin workshop participants identified the following categories as
the primary areas of concern to the basin (Table 1). An effort has been made to address these
issues in the development of the plan. Several issues identified by workshop participants that
were not addressed in the plan were listed in Chapter 7 for future activities. A full summary of
the workshops. can be found in Chapter 6 and Appendix IV. :

Table 1 Primary Areas of Concern for Partibipants of the Lower Yadkin-Pee Dee River
Basin Workshops '

Equity between Point Source and
‘Nonpoint Source Issues

Research and Mom:_fc_)ﬁng Needs “
(See Chp 7, Section-7.3.7))

Agriculture BMPs and Waste Mgt. | Urban Development |
Policy Issues Recreation Impacts it
NPS Pollution/Sedimentation Point Source Pollution "
Forestry Practices and BMPs Loss of Riparian Zones

Water Supplies Lake Management ]I
e e e e e e

YADKIN-PEE DEE RIVER BASIN OVERVIEW

‘The Yadkin-Pee Dee River basin is the second largest river basin in the state, covering 7,213

" square miles. It includes eighty-three municipalities and all or part of twenty-four counties. The
basin is primarily located within the piedmont physiographic region of the state (Figure 2.1), but
also drains the mountain and coastal plain regions. Streams within each region are affected by
the soils, geology and topography characteristic of that region.
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The basin originates on the eastern slopes of the Blue Ridge Mountains in Caldwell, Wilkes and
Surry Counties (Figure I). A small portion of the Yadkin River headwaters originates in

. Virginia. It flows northeasterly for about 100 miles, then flows to the southeast until it joins the

Uwharrie River to form the Pee Dee River. The Pee Dee River continues flowing southeasterly
through South Carolina to the Atlantic Ocean. The North Carolina portion of the basin contains
approximately 5,991 miles of freshwater streams and rivers.

To aid in locating the streams and lakes within the basin, this plan presents the basin as the upper
Yadkin River basin (Figure 2.3) and the lower Yadkin River basin (Figure 2.4). The upper
Yadkin River basin contains subbasins 03-07-01 through 03-07-07, which drain to High Rock
Lake. The lower Yadkin River basin contains subbasins 03-07-08 through 03-07-17 which drain
to the remaining chain lakes and the Pee Dee River. _
Forest land, covers approximately 49 percent of the basin. Agriculture (including cultivated and
uncultivated cropland and pastureland) covers approximately 30 percent of the land area. The
urban and built-up category comprises roughly 11 percent and exhibited the most dramatic
change between 1982 and 1992 (38 percent increase). Other categories that showed substantial
changes during this period were pasturelands (19 percent increase) and the "Other" category,
which includes rural transportation (26 percent increase). Both cultivated and uncultivated
cropland decreased by a total of 46 percent in the basin between 1982 and 1992. It is likely that
some of this cropland was converted to pastureland and to urban and built-up areas. Major land
use activities in the basin include agriculture (crops and swine, poultry and cattle operations) and
construction activities related to growth. Iredell County has the largest dairy cattle population in
the state.

There are a number of High Quality and Outstanding Resource Waters in the basin and many
state and federally listed threatened and endangered species. The Yadkin-Pee Dee River basin
contains a high number of lakes, including a series of “chain” lakes on the mainstem of the river,
which attract many tourists to the area.

Based on 1990 census data, the population of the basin was 1.2 million people. The most
populated areas are in and near Winston-Salem and Charlotte. The overall population density is
163 persons per square mile versus a statewide average of 123 persons per square mile. While
much of the basin contains rural areas surrounding small towns, many of the small to large cities
have high density areas. The percent population growth over the ten year period between 1980
to 1990 was 10 percent.

ASSESSMENT OF WATER QUALITY IN THE YADKIN-PEE DEE RIVER BASIN

An assessment of water quality information collected by DWQ and other agencies indicate that
82% of the waters within the basin are supporting their designated uses. However, the uses of
half of these waters (41%) are threatened. In addition, 9% of the waters are considered impaired.
Of the 29 lakes monitored by DWQ, the majority are supporting their designated uses but are
nutrient-enriched (eutrophic or mesotrophic). Below is a summary of monitoring data reflective
of water quality in the basin. More details on this information can be found in Chapter 4.

Summary of DWQ Monitoring Data
Benthic Macroinvertebrates - These are primarily bottom-dwelling aquatic insect larvae such as
species of mayflies, stoneflies, and caddisflies that are used as biological indicators of water

quality. Measurements of the number and diversity of these organisms at strategic sampling sites
is an important means of assessing water quality.

xvii



General Map of the Yadkin River Basin

- o o e e

T ot 8 s e o,

- W =S ..

o e i e ]

s,

)
+-Sauth Fork Muddy Creek
‘-

/

Jrrm el N

Legend

------ County Boundary
=asem=  State Boundary
=== River Basin Boundary
—— Subbasin Boundary
— Magjor Hydrography
Municipality

a3-07-17 03-07-18 P

SOUTH CAROLINA |
SCQTLAND\B?

Procticod by: Gate Cermier for Hamith md Emvironmaraal @atieics s] 15 30 45 miles
duna, 1268

A |

é@A Yadkin River Basin l
1:1,100,000 R

i

Figure 1 General Map of the Yadkin-Pee Dee River Basin -+ xviil



\

Executive Summary

During the 1996 Yadkin basin sampling, macroinvertebrates were collected at 105 sites. The
1996 basin sampling targeted mainstem sites and major tributaries in all the subbasins and gave a
good representation of present water quality in the basin. Of the 105 basin samples, 11 were
Excellent (10%), 30 were Good (29%), 46 were Good-Fair (44%), 14 were Fair (13%), and 4
sites were rated as Poor (4%).

Fish Community Sampling - During the spring of 1996, 55 fish community sites, representing at
least one site per subbasin, were sampled and evaluated using the North Carolina Index of Biotic
Integrity (NCIBI). These 55 sites were rated as: Good-Excellent-6 (11%), Good-23 (42%), Fair-

Good-6 (11%), Fair-13 (24%), Poor-Fair-2 (4%), Poor-1 (2%), and Not Rated-4 (7%).

Fish Tissue Analysis - Sample collections were performed at nine sites within the drainage in
1996. DWQ confirmed extensive mercury contamination of the Abbotts Creek embayment of
High Rock Lake in 1981, but followup remedial actions have brought mercury concentrations
back down to background levels.

Lakes Assessments - Twenty-nine lakes were sampled in the Yadkin River Basin. The majority
of these lakes were sampled in 1994 or 1995. Twenty six lakes were fully supporting their
designated uses. Two lakes were rated partially supporting their uses (Rockingham City Lake
and Hamlet City Lake). Long Lake was listed as not supporting because it was drained in 1995
to facilitate sediment removal from the lake’s basin.

Ambient Monitoring - Water quality data collected at 45 sites in the Yadkin River basin were
evaluated for the period 1992-1996. Yadkin River mainstem water quality indicates highest total
phosphorus and nitrogen concentrations at the Yadkin College site. Water quality at tributary
ambient sites showed patterns of low dissolved oxygen levels and pH at some sites. Elevated
fecal coliform bacteria levels are commonly found throughout the basin.

Use-Support Ratings

Use-support ratings are a method to analyze water quality information and to determine whether
the quality is sufficient to support the uses for which the waterbody has been classified by the
State. The word uses refers to activities such as swimming, fishing and water supply. All
surface waters in the state have been assigned a classification.

DWQ has collected chemical and biological water quality monitoring data throughout the basin,
some of which are summarized above. Available data for a particular stream segment has been
assessed to determine the overall use support rating; that is, whether the waters are fully
supporting,. support-threatened, partially supporting, or not supporting their uses. Fully
supporting and support-threatened streams are not considered jmpaired. Streams referred to as
impaired are those rated as either partially supporting or not supporting their uses.

Although the majority of the streams have good to excellent bioclassifications and few standards
were. violated at the ambient stations, nonpoint source effects such as increased sedimentation,
were evident at many of the sampling sites. There are also some point source discharges that
pose water quality concerns in the portion of the basin draining into High Rock Lake. Those
waters considered Impaired, and some select support threatened waters based on monitoring
data, are discussed below by subbasin.

Use support ratings in the Yadkin River basin, described more fully in Chapter 4, are
summarized below. Of the 5,991 miles of freshwater streams and rivers in the Yadkin-Pee Dee
basin, use support ratings were determined for 91% or 5,408 miles with the following
breakdown: '
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s . Miles Percent of Total

SUPPORTING 4930 82% -
Fully supporting: (2436) (41%)
Support-threatened: (2494) (41%)

IMPAIRED 478 9%
Partially supporting: - (383) (7%)
Not supporting: 95) (2%)

NOT EVALUATED: 584 9%

MAJOR WATER QUALITY CONCERNS AND PRIORITY ISSUES

The primary water quality issues discussed in this basin plan relate to concerns. presented to
DWQ as priority issues, or those that have been identified as causing water quality impacts or
impairment. Discussion on these categories follows.

Growth Management - Proactive planning efforts at the local level are needed to assure that
development is done in a manner that maintains the good water quality that is presently
attracting people to the area. These planning efforts will need to find a balance between
water quality protection, natural resource management and economic growth. Growth
management requires planning for the needs of future population increases as well as
developing a strong tourism base. These actions are critical to water quality management
and the quality of life for the residents of the basin. Urban and residential impacts on water
quality and trends in the basin are discussed in Chapter 3, Section 3.4.2. Some local
initiatives are presented in Chapter 5, Section 5.6.3. Refer to Section 6.5 for recommended
management strategies relating to plannmg for growth and development.

Urban Stormwater - Surface waters can be significantly impacted by urban stormwater
runoff. The impacts of urban and residential runoff on water quality in the basin are
discussed in Chapter 3, Section 3.4.2. Some local initiatives are presented in Chapter 5,
Section 5.6.3. Refer to Section 6.5 for recommended management strategies relating to
controlling potential water quality problems related to urban stormwater runoff.

Sedimentation - Erosion, and the resulting sedimentation, are prevalent throughout the
basin. Workshop participants (Section 6.2.2) and Nonpoint Source Team members (Section
6.2.3) have expressed the view that the priority issue for the basin is sedimentation. Many
waters in the basin are thought to be impacted or impaired, at least in part, by sedimentation
(Chapter 4, Section 4.5). The sources of sedimentation are discussed in detail in Chapter 3,

programs to address erosion and sedimentation are discussed in Chapter 5, some of the

actions being taken at the local level are discussed in Chapter 5, Section 5.6. General
management strategies for controlling sedimentation are presented in Section 6.5.

Nutrients - Eutrophication of High Rock Lake is the primary focus of nutrient strategies in
this basin plan. Nutrients are discussed in Chapter 3. Water quality on each monitored lake
is presented in Chapter 4. Management strategies pertaining to High Rock Lake are
presented in Section 6.3. General management strategies for controlling nutrients from urban
and industrial stormwater are presented in Section 6.5.

Fecal Coliform Bacteria - Ambient monitoring stations throughout the basin have identified
waterbodies with elevated fecal coliform bacteria (Chapter 4). Fecal coliform bacteria
sources are discussed in Chapter 3. General management strategies to address nonpoint
sources of fecal coliform bacteria are presented in Section 6.5.

Oxygen Consuming Wastes - Many streams within the Yadkin-Pee Dee River basin are low
or zero flow streams. Regulations currently exist for streams with 7Q10 and/or 30Q2 equal
to zero cubic feet per second (cfs). These regulations were developed to prohibit new or
expanded discharges of oxygen-consuming wastes to zero flow streams. Existing facilities

! 1- - - - - -
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were evaluated for alternatives to discharge. Many facilities found alternatives and some
chose to build new tertiary treatment facilities (which are allowed to discharge under the
regulations). General management strategies for oxygen-consuming wastes and management
strategies for specific streams within the basin are presented in Section 6.5.7.

e Agricultural Nonpoint Source Pollution - Agriculture can contribute to degraded water
quality through contributions of excess nutrients, fecal coliform bacteria, toxic chemicals and
erosion problems from runoff. Chapter 3, Section 3.2 discusses these causes of impairment
and Section 3.4 provides a discussion on agricultural contributions to water quality impacts.
Chapter 6, Section 6.5.2 presents some suggested management strategies to reduce the
negative impacts agricultural activites can have on water quality.

RECOMMENDED MANAGEMENT STRATEGIES FOR RESTORING AND
PROTECTING IMPAIRED WATERS AND SELECT “THREATENED” WATERS

Those waters in the basin that are considered impaired based on DWQ monitoring data are
presented in Table 2. A summary of the management strategy developed for this waterbody is
also presented. Some additional streams with known water quality problems which have not led
to impairment but for which a management strategy has been developed are presented in
summary in Table 3. For more details on water quality problems or management strategies for
these waters, refer to Chapter 6, Section 6.3.

These waterbodies are impaired, at least in part, due to' nonpoint sources of pollution. The tasks

of identifying nonpoint sources of pollution and developing management strategies for these

impaired waterbodies, is very resource-intensive. Accomplishing these tasks is overwhelming,

given the current limited resources of DWQ, other agencies (e.g.-Division of Land Resources,

Division of Soil and Water Conservation, Cooperative Extension Service, etc.) and local

governments. Therefore, only limited progress towards restoring those NPS impaired.
waterbodies can be expected during this five-year cycle unless substantial resources are put
towards solving NPS problems. Due to these restraints, this plan has no NPS management
strategies for most of the streams with NPS problems.

DWQ plans to further evaluate the impaired waterbodies in the Yadkin-Pee Dee River basin in
conjunction with other NPS agencies and develop management strategies for a portion of these
impaired waterbodies for the second Yadkin River Basinwide Water Quality Management Plan,
in accordance the requirements of Section 303(d). -
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Table 2 Partially Supporting or Not Supporting Monitored Waters in the
Yadkin-Pee Dee River Basin*
Subbasin Waterbody Use Potential Recommended Mgt. Strategy*
Support | Sources
Rating .
030703 Ararat R. BS NP,P Actions by local governments and agencies are needed to
below Mt Airy reduce NPS pollution. The Division will continue to evaluate
instream data submitted by the City of Mount Airy.*
030703 Lovills Cr. PS NP Further investigation is necessary to determine actions
at SR 1371 needed.*
030703 | Heatherly Cr. PS & NP,P Continued monitoring will quantify improvements with the
NS removal of the Pilot Mountain WWTP discharge.*

030704 Reynolds Cr. PS NP,P Sequoia WWTP should submit an engineering alternatives
analysis.*

030704 Salem Cr. - PS NP Action by Forsyth County and the City of Winston Salem are

Middle Fork needed to improve water quality, DWQ will reevaluate the
model to determine if wasteload allocation should be
revised.*

030704 Grants Cr. PS P,NP DWQ will monitor for improvement after the City of
Salisbury’s discharges are eliminated. If the creek is still
impaired after the Salisbury discharge is removed, DWQ will
identify other point sources of pollution and the options for
these sources.* -

030706 Fourth Cr. PS NP Pollutant sources must be identified, along with methods to

" below reduce nutrient loading. *
) Statesville

030707 Brushy Fork PS NP Additional activity by local governments and agencies and the

at SR1810 Nonpoint Source Team are needed.* :

030707 Hamby Cr. NS NP,P No new dischargers of oxygen-consuming wastes should be

at I-85, permitted. Thomasville and Lexington should serve as
SR2031 regional WWTPs for future wastewater needs.*
(Abbotts Cr.
watershed) .
030708 Lick Cr. PS P,NP New dischargers, including the Town of Denton’s proposed
at SR2351, outfall, should receive advanced tertiary limits for oxygen-
NC8 consuming wastes. *

030708 | Little Mm Cr., PS NP,P New or expanding discharges should receive advanced .
tertiary limits for oxygen-consuming wastes under the current
zero flow regulations. Low dissolved oxygen levels will be
evaluated and appropriate actions pursued during FERC
relicensing.* «

030710 Pee Dee R. PS NP New or expanding discharges to the Pee Dee River below

below Lake Lake Tillery should meet limits no less stringent than 15 mg/l
Tillery BODS, 4 mg/l NH3N and 5 mg/l DO. Appropriate mitigative

actions will be pursued during FERC relicensing.*

xxii
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Table 2

Partially Supporting or Not Supporting Monitored Waters in the Yadkin-Pee Dee
River Basin* (Cont’d)

030710 Brown Cr. PS NP No new discharges should be permitted in this watershed.*
at SR1627
030711 upper NS NP New or expanding dischargers above Mallard Creek should
Rocky River (a por- receive limits of 5 mg/1 BOD and 2 mg/l NH3N. New or
tion is expanding discharges below Mallard Creek will receive total
rated BODu limits 32 mg/l. Model results will be used to evaluate
. support specific scenarios for future allocations in the river.
threat- The City of Charlotte and Cabarrus and Mecklenburg
ened) Counties should investigate pollution sources and develop
mitigation plans to protect the river from further
degradation.* )
030711 Coddle Cr. PS NP The NC Division of Water Resources has requested a
, at NC49 minimum streamflow, intended to maintain downstream
habitat, from the Coddle Creek impoundment (Chp 2, Sect
2.9). This minimum flow may or may not improve water
quality at the DWQ downstream sampling site. DWQ will
continue to monitor for improved effects. The Town of
Concord is encouraged to take steps to reduce nonpoint
source runoff to Coddle Creek.*
030712 Goose Cr. NS NP,P A field-calibrated QUALZ2E model will be developed to
) evaluate assimilative capacity of the creek.*
030712 N. & S. Fork PS P.NP DWQ recommends that no additional oxygen-consuming
Crooked Cr. wastes be permitted in N. Fork Crooked Creek until data are
. available to evaluate the impact of existing loading. No
additional loading of oxygen-consuming wastes will be
permitted in S. Fork Crooked Creek.*
030713 Long Lake NS NP Long Lake is drained and under a local restoration project.
030714 | Richardson Cr, PS NP,P No new discharges of oxygen-consuming wastes should be
below Monroe permitted above Monroe's WWTP *
030714 Lames Cr. NS & NP Every alternative to discharge should be thoroughly examined
PS before a new outfall is considered.*
030716 | Cartledge Cr. PS NP Additional activity by local govemments and agencies are
at SR 1142 needed to develop a plan to reduce nonpoint source
: pollution.*
030716 | Hitchcock Cr. NS NP No additional loads of oxygen-consuming wastes within 4
at SR 1109 miles of mouth of creek should be permitted.*
030716 Rockingham PS NP Local restoration actions will need to be taken.*
City Lake .
030716 Hamlet City PS NP Local restoration actiogs are planned.*
T ake
030717 | N.Fork Jones PS NP Before any new outfalls are permitted, it is recommended that
Cr.at SR 1121 additional data be collected to aid in assessing assimilative
] and capacity. Additional investigation is necessary to identify
S. Fork Jones specific nonpoint sources of contamination.*
Cr., Anson
Cnty

Notes: NS =Not Supporting PS = Partially Supporting

NP = Nonpoint Sources P = Point Sources

* - Only limited progress towards developing and implementing NPS strategies for these impaired waters
can be expected without additional resources.

xx1ii
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Table 3 Recommended TMDLs and Management Strategies for Addressing Oxygen-
Consuming Wastes with Reference to Subbasin Summaries.
Map Ref- | Subbasin | Receiving Stream Management Strategy Chp. 6
erence # Sect.
1 030704 Grants Creek | If DO violations continue after Salisbury has relocated, | 6.34-E
other sources of pollution will need to be identified.
2 030704 Salem Creek & | Reevaluate QUALZ2E model to determine if the 6.34-E
Muddy Creek wasteload allocation for the Archie Elledge Plant should
be revised.
3 030705 Cedar Creek To aid in assessing the assimilative capacity, additional | 6.3.4-F
water quality data should be collected before pernumng
new dischargers.
4 030706 Second Creek | Field calibrated model should be considered for 6.34-G
(North) assessing the potential impact of new or expanding
dischargers.
5 030707 Rich Fork No additional loadings of oxygen-consuming wastes 6.3.4-H
‘ ‘ should be permitted.
6 030707 Abbotts Creek | No new dischargers of oxygen-consuming wastes 6.34-H
: watershed should be permitted. Thomasville and Lexington
should serve as regmnal WWTPs for future wastewater
: needs.
7 030708 | Mountain Cr. arm | Low dissolved oxygen levels in the Mountain Cr, arm 6.3.4-1
: of Lake Tillery | of Lake Tillery will be evaluated. Appropriate actions
will be pursued during FERC relicensing.
8 030708 | Upper Lake Tillery | Low dissolved oxygen levels in the upper reaches of 6.3.4-1
: : Lake Tillery will be evalnated. Appropriate actions will
be pursued during FERC relicensing.
9 030708 Clarks Creek Further evaluation and updated flow information should | 6.3.4-I
. be obtained if the Mt. Gilead discharge remains, or new
discharges locate to this creek.
10 030708 Yadkin River Low dissolved oxygen levels below High Rock Lake 6.3.4-1
dam will be evaluated and appropriate actions pursued
during FERC relicensing. i
11 030710 Pee Dee River | New or expanding discharges to the Pee Dee River 6.34-K
: below Lake Tillery should meet limits no less stringent
than 15 mg/l BODS, 4 mg/l NH3N and 5 mg/1 DO.
Appropriate mitigative actions will be pursued during
FERC relicensing.
12 030710 Brown Creek No new discharges should be permitted in this 634-K
watershed.
13 030711 Mallard Cr & | New or expanding dischargds, if permitted, should 6.3.4-L
Rocky R. receive limits of 5 mg/1 BOD and 2 mg/l NH3N. S
watershed upstrm
of Mallard Cr :
14 030711 | Rocky River below | New or expanding discharges are to receive BODu 6.3.4-L
Mallard Creek | limits equal to 32 mg/l.
15 030712 Goose Creek Field calibrated model will be developed to evaluate 6.34-M
assimilative capacity of the creek.
16 030712 Crooked.Creek | Before any new outfalls are permitted, it is 6.3.4-M
recommended that additional chemical/physical data be
collected to aid in assessing the assimilative capacity of
the proposed receiving stream.
17 030712 South Fork No additional loads of oxygen-consuming wastes will 6.34-M
Crooked Creek | be permitted.

xxiv
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Table 3

Recommended TMDLs and Management Strategies for Addressing Oxygen-
Consuming Wastes with Reference to Subbasin Summaries (cont’d).

18

030712

North Fork -
Crooked Creek

No additional loads of oxygen-consuming wastes until
data has been collected on the creek to determine
impacts from existing facility.

6.3.4-M

19

030712

Rocky River

New or expanding dischargers to the river between the
Roacky River Regional WWTP and the confluence with
Muddy Creek will receive total BODu limits of approx.

32 mg/l. In addition, DWQ is planning to request USGS;

to develop a low flow profile for the river so that the
QUALZ2E model can be extended to the mouth of the
Tiver.

6.34-M

20

030713

Long Creek

The City of Albemarle should optimize treatment
processes. More stringent BOD  limits will be .
considered.

6.3.4-N

21

030714

Richardson Creek

No new discharges of oxygen-consurning wastes should
be permitted above Monroe's WWTP.

6.3.4-0 i

22

030716

Hitchcock Creek

No additional loads of oxygen-consuming wastes within
4 miles of mouth of creek should be permitted.

6.34-Q

6.3.4-Q

030716

Marks Creek

Additional loadings of oxygen-consuming wastes are
not recommended. If future expansions are to be
reconsidered, it is recommended that DWQ analyze the
feasibility of developing a field calibrated model in
order to assess the assimilative capacity of the stream.

6.3.4-Q

030716

Pee Dee River

Low dissolved oxygen levels below Blewett Falls Lake
dam will be evaluated and appropriate actions pursued
during FERC relicensing.

6.34-R

030717

- Jones Creek and

Deadfall Creek
catchments

Before any new outfalls are permitted, it is

.| recommended that additional chemical/physical data be

collected to aid in assessing the assimilative capacity of
the proposed receiving stream.

POTENTIAL RECLASSIFICATION TO HIGH QUALITY WATERS OR
OUTSTANDING RESOURCE WATERS

Based on DWQ monitoring, there are several waterbodies that may be cons1dered eligible for
reclassification to HQW or ORW (Table 4).

Table 4 Potential HQW/ORW Waters in the Yadkin-Pee Dee River Basin -
Subbasin | Waterbodies
030701 Buffalo Creek, Stoney Fork, Mulberry Creek, Roaring River and Middle Prong Roaring River
030706 upper South Yadkin River, Hunting Creek, North Little Hunting Creek and Rocky Creek
030710 Mountain Creek
030714 West Fork Little River
030716 Beaverdam Creek, Bones Fork Creek and Rocky Fork Creek

XXv
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FUTURE INITIATIVES IN THE YADKIN-PEE DEE RIVER BASIN

Nonpoint Source Control Strategies and Priorities/Nutrient Reduction Efforts

Improving knowledge of and controlling nonpoint source pollution will be a high priority over
the next five years. Nonpoint source pollution is primarily responsible for the impaired and
threatened waters in the Yadkin-Pee Dee River basin. The following two initiatives are underway
to address the protection of surface waters from nonpoint sources of pollution.

*  Establishment of nonpoint source basin teams in each basin. DWQ has begun to establish a
nonpoint source team in each of the state's 17 major river basins. Two nonpoint source teams

have been established for the upper and the lower Yadkin-Pee Dee River basm Refer to
Chapter 7, Section 7.2.2 for further description.

e Interagencvy Water Quahtv Monitoring. DWQ has begun the process of coordinating with
other natural resource agencies on the idea of interagency water quality monitoring across the

state. Refer to Chapter 7, Section 7.2.3 for more information.

Efforts to Improve NC'’s Sedimentation and Erosion Control Program

Recently, there has been an initiative in the Division of Land Resources to address sediment and
turbidity water quality problems across the state. The Sedimentation and Erosion Control

Commission recognized the need to evaluate the implementation of the existing programs. A~

Technical Advisory Committee was established to develop recommendations for the
Commission. The Commission supported the recommendations and instructed staff to
implement the ones which can be implemented without rule or statute changes and establish a
schedule to implement the others. The changes are expected to result in program mplernentaﬂon
improvements and reduction in sediment losses to our streams.

The North Carolina Wetlands Restoration Program

The North Carolina Wetlands Restoration Program (NCWRP) was established by the General
Assembly in 1996. The purpose of the NCWRP is to protect and improve water quality, flood
prevention, fisheries, wildlife and plant habitats, and recreational opportunities through the
protection and restoration of wetlands and riparian areas. The NCWRP will accomplish this
purpose by implementing projects that will restore wetland and riparian area functions and
values throughout North Carolina.

Beginning July 1, 1997, comprehensive Basinwide Restoration Plans will be developed for each
river basin in conjunction with the Basinwide Water Quality Management Plans. GIS-based
mapping methodologies will be used to assess the status of existing wetlands and riparian area
resources within each basin and to identify degraded wetlands and riparian areas. Potential
restoration sites will be prioritized based on the ability of the restored sites to address problems
that have been identified in the Basinwide Water Quality Management Plans. The Yadkin-Pee
Dee River Basinwide Restoration Plan will be one of the first plans developed. See Chapter 7,
Section 7.3.2 for more details-

National Pollutant Discharge Elimination System (NPDES) Program
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 maintain reduced toxicity in effluent wastes;
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e encourage pollution prevention at industrial facilities in order to reduce the need for
pollution control;

* require dechlorination of chlorinated effluents or the use of alternative disinfectants for
new or expanding facilities;

* require multiple treatment trains at wastewater facilities; and

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

Longer-term objectives will include refinement of overall management strategies. 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 reuse of nonpotable treated wastewater), and keeping abreast of and recommending
the most advanced wastewater treatment technologies.

Use of Discharger Self-Monitoring Data

DWQ will continue to make greater use of discharger self-monitoring data to augment the data it
collects through the programs described in Chapter 4. Quality assurance, timing and consistency
of data from plant to plant will be issues of importance. Also, a system will need to be developed
to enter the data into a computerized database for later analysis.

In an effort to improve the qualtiy and consistency of self-monitoring data, DWQ is working

with a coalition of dischargers in the Yadkin-Pee Dee river basin to develop a strategic
monitoring plan that is similar, and in compliment to, DWQ's ambient monitoring system.
Similar programs are effectively used in the lower Neuse and Cape Fear River basins. See
Chapter 7, Section 7.3.4.

Promotion of Non-Discharge Alternatives/Regionalization

DWQ requires all new and expanding dischargers to submit an alternatives analysis as part of its
NPDES permit application. Non-discharge alternatives, including connection 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.

Coordinating Basinwide Management with Other Programs

The basinwide planning process helps to identify and prioritize waterbodies in need of protection
or restoration efforts and provides a means of disseminating this information to other water
quality protection programs. The potential exists to identify wastewater treatment plants in need
of funding for improvements through DWQ's Construction Grants and Loan Program. The plans
can also assist in identifying projects and waterbodies applicable to the goals of the Clean Water
Management Trust Fund, Wetlands Restoration Program, or Section 319 grants program.
Finalized basin plans are provided to these program offices for their use and to other state and
federal agencies.

Improved Data Management and Expanded Use of Geographic Information System (GIS)
Computer Capabilities

DWAQ is in the process of centralizing and improving its computer data management systems.
Most of its water quality program data including permitted dischargers, effluent limits,
compliance information, water quality data and stream classifications, will be put in a central
data center which will 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. As all this
information is made available to the GIS system, including land use data from satellite or air
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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.

Improved Monitoring and Assessment of Erosion Impacts

Sedimentation is perceived by the workshop participants and the Yadkin-Pee Dee River basin
NPS Teams as one of the highest priorities in the basin. Many streams are impacted or impaired,
at least in part, due to sedimentation. Erosion is evident throughout the basin. The fact that
sedimentation is visible and aesthetically unpleasant helps make it a higher profile issue. The
extent of sedimentation problems can be difficult to diagnose with the monitoring methods
historically used by DWQ and many other state water quality agencies. Suspended solids
sampling conducted on a scheduled monthly basis is likely to miss most of the high-flow periods
during which the majority of sediment is transported. Benthic monitoring techniques may not
always identify the effects of sedimentation, which can impact aquatic organisms by reducing
and altering available habitat. '

Some of the actions that DWQ and others will take towards improving monitoring and
assessment of erosion impacts are: ‘

o DWAQ currently does not have adequate means of quantifying the effects of sedimentation on
water quality. DWQ recognizes the need to improve its targeting and monitoring capabilities
in order to further identify sediment problems as well as to facilitate and support efforts to
restore degraded areas. This points to the need for targeted management efforts coupled with
a monitoring strategy which effectively measures sediment transport under both average and
extreme conditions. DWQ will work toward developing interagency resources for enhancing
the ability to measure and model erosion and sediment levels, to identify sediment source
areas, and to recommend appropriate management practices. DWQ will initiate discussions
among staff and other agencies to determine how these issues can best be addressed given

- current resource constraints. DWQ will also try to determine what, if any, programmatic
changes can be made to gain better knowledge on sedimentation.

e Locally-based watershed improvement efforts represent an important mechanism for
restoring streams and watersheds degraded by sedimentation. The Division is working with
several such projects in the Yadkin-Pee Dee River basin and will continue to do so. Funding
for such efforts can come from a number of sources (See Appendix VI), including the
Agricultural Cost Share Program, Section 319 grants and the Clean Water Management Trust
Fund. The Division's role in such projects can include assistance with problem identification
and targeting, monitoring and other technical assistance.

e DWQ is currently working with the Division of Land Resources, Division of Forest
Resources and Division of Soil and Water Conservation to develop a Memorandum of

Agreement for Turbidity. Turbidity is an indicator of sedjmentation in a waterbody. The -

intent of the agreement is to establish a relationship between the agencies that better defines
each agency’s responsibility for activities related to turbidity. The turbidity standard is not
being changed under this agreement.

Additional Research and Monitoring Needs

DWAQ staff has identified some additional research and monitoring needs that would be useful for
assessing and, ultimately, protecting and restoring the water quality of the Yadkin-Pee Dee River
basin. The following list is not inclusive. Rather, it is meant to stimulate ideas for obtaining
more information to better address water quality problems in the basin. With the newly available
funding programs (Clean Water Management Trust Fund and Wetlands Restoration Program)
and the existing Section 319 grant program, it may be desirable for grant applicants to focus
proposals on the following issues:
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More resources are needed to address nonpoint sources of pollution. Identifying nonpoint
sources of pollution and developing management strategies for impaired waterbodies, given

the current limited resources available, is an overwhelming task. Therefore, only limited
progress towards restoring NPS impaired waterbodies can be expected unless substantial
resources are put towards solving NPS problems.

Long-range water supply planning for the upper portion of the basin is needed. The proposed
water withdrawal by the City of Winston-Salem has the potential to reduce low flow

conditions in the mainstem of the Yadkin River enough to affect the River’s waste
assimilative capacity.

Growth management/urban stormwater planning (specifically for the Rocky River drainage
out of Charlotte and in the Winston-Salem area) are needed. Increased population in these
areas will demand more water and generate more wastewater. In addition, conversion of land
from forests and farms will increase impervious surfaces and produce higher than natural
streamflows and cause erosion. Streams in these areas will likely become impaired unless
this growth is planned for and managed properly. '

Need to update the sediment studies of the 1970’s to the 1990’s. This information would be
used to predict future trends and to assess the effectiveness of major sediment control efforts

(e.g.- the Farm Bill).

There is a lack of data on impacts of summer low-flow conditions on aquatic life. The lack
of flowing water during summer months can severely reduce the diversity of aquatic fauna.

This problem has not been investigated in North Carolina and further research will be
required to determine the effect of water withdrawals (e.g.- for irrigation) on stream life.

Determining sedimentation rates and volumes in the Chain Lakes would be very useful.
Document the impact of animal wastes in areas of high cattle (e.g.-Iredell County) and

oultry (e.g.-Union County) production. There is a need for separating out the impact from
organic loading, nutrient loading and other nonpoint sources.

Need improved monitoring of small streams. These streams are currently ignored because of
their size, but they are a source of pollution and this source will increase as growth occurs.

The following comments and questions, as presented by the participants of the Lower
Yadkin-Pee Dee River basin workshop, require attention:
1. More data are needed to determine what percentage of water quality problems are due to
agriculture.
2. There needs to be a better understanding of, and more education on, color impacts from
wastewater discharges.
3. Need to identify both NPS and point source pollution contributions/contributors. What
data do we have? Is it based on good science?
4. Need better identification of the causes and sources of pollution in impaired streams.
More resources should be put into determining why stream miles are impaired- “what is
the source of poor water quality?” This is needed to develop appropriate management
strategies.
. Identify problems before establishing regulations.
. Need more research on urban BMPs.
. We need education for farmers and better access to research.

o






CHAPTER 1
INTRODUCTION.

1.1 PURPOSE OF THIS DOCUMENT

The purpose of this Basinwide Water Quality Management Plan is to report to citizens, policy
makers and the regulated community on:

the current status of surface water quality in the basin,

major water quality concerns and issues,

projected trends in development and water quality,

the long-range water quality goals for the basin, and
recommended point and nonpoint source management options.

This Plan presents strategies for management of both point and nonpoint sources of pollution. The
Division of Water Quality (previously Division of Environmental Management) is preparing a
basinwide water quality management plan for each of the state's 17 major river basins, as shown in
Figure 1.1. ,

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

New Roanoke Chowan

TTEne

T -"If[‘f'?ﬁ“ _
French Broad !’%X‘/////%l[ Ina

Little L i
Tennessee__; 2 i Y et K

------

[[[[m 1996 ’ 1999 Lumber

Fo1997  [E]2000
T NC DIVISION OF WATER QUALITY
227 1998 [mm 2001 WATER QUALITY SECTION, RALEIGH

Figure 1.1 Basinwide Management Plan Schedule (1996 to 2001)
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1.2 GUIDE TO USE OF THIS DOCUMENT

CHAPTER 1: Introduction - This chapter provides a non-technical description of the
purpose of this plan, the basinwide water quality management approach and how this approach
will be administered. The description of the basinwide management approach is based primarily
on a 54-page framework document entitled North Carolina’s Basinwide Approach to Water
quézlizy Management: Program Description - Final Report/August 1991 (Creager and Baker,
1991).

CHAPTER 2: General Basin Description- Some of the specific topics covered in this

chaptzr include:
an overview of the major features such as location, rainfall, population, physiography, etc.

*  hydrology of the basin and its subbasins

°  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.

»  population growth trends and densities by subbasin using 1970, '80 and '90 census data.

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

CHAPTER 3: Causes of Impairment and Sources of Water Pollution - This chapter
describes both point and nonpoint sources of pollution. It also describes a number of important

causes of water quality impacts including sediment, biochemical oxygen demand (BOD), toxic
substances, nutrients, color, fecal coliform bacteria and others. Pollutant loading in the basin
and general water quality problem areas are discussed.

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

CHAPTER 5: Water Quality Programs and Program Initiatives in the Basin -
Chapter 5 summarizes the existing point and nonpoint source control programs available to
address water quality problems. These programs are management tools available for addressing
the priority water quality concems and issues that are identified in Chapter 6. Chapter 5 also
describes the concept of Total Maximum Daily Loads (TMDLs). TMDLs represent management
strategies aimed at controlling point and nonpoint source pollutants. This chapter also describes
various program initiatives being implemented in the basin to address water quality problems.

CHAPTER 6: _Major Water Quality Concerns and Recommended Management
Strategies - Water quality issues identified in Chapters 2, 3 arrd 4 are evaluated and prioritized

based on use-support ratings, degree of impairment, and the sensitivity of the aquatic resources -

being affected. Recommended management strategies, or TMDLs, are presented that describe
how the available water quality management tools and strategies described in Chapter 5 will be
applied in the basin. This includes generalized wasteload allocations for dischargers and
recommended programs and best management practices for controlling nonpoint sources.

CHAPTER 7: Future Initiatives - This chapter presents future initiatives for protecting or
improving water quality in the basin. These may include both programmatic initiatives such as
improving permit compliance, or basin-specific initiatives such as developing strategies for
restoring impaired waters.

. ‘
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1.3 NORTH CAROLINA'S BASINWIDE MANAGEMENT APPROACH

Introduction - Basmw1de water quality management is a watershed-based management approach
being implemented by DWQ which features basinwide permitting, integrating existing point and
nonpoint source control programs, and preparing basinwide management plans. DWQ is applying
this approach to each of the seventeen major river basins in the state as a means of better
identifying water quality problems, developing appropriate management strategies, maintaining and
protecting water quality and aquatic habitat, and assuring equitable d1str1but10n of waste
assimilative capacity for dischargers.

After conducting public workshops to identify areas of concern and major issues, a basinwide
management plan is prepared for each basin. The plans are circulated for public review and are
presented at public meetings in each rver basin. The management plan for a given basin is
completed and approved preceding the scheduled date for basinwide discharge permit renewals in
that basin. The plans are then evaluated, based on followup water qua.hty monitoring, and updated
at ﬁve year intervals.

DWQ began formulating the idea of basinwide management in the late 1980s, established a basin
permitting schedule in 1990, began basinwide monitoring activities in 1990, and published a
basinwide program description in August 1991. Basinwide management entails coordinating and
integrating, by major river basin, DWQ's water quality program-activities. These activities, which
are discussed further in Section 1.4, include permitting, monitoring, modeling, nonpoint source
assessments, and planning. '

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

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

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

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

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

* Basinwide management promotes integration of point and nonpoint source
pollution assessment and controls. Once waste loadings from both point and nonpoint
sources are established, management strategies can be developed to prevent overloading of the
receiving waters and to allow for a reasonable margin of safety to ensure compliance with
water quality standards.
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Basinwide Planning Schedule - The following table presents the overall basin schedule for all
17 major river basins in the state. Included are the dates for permit reissuance and the dates by
which management plans are to be completed for each basin.

Table 1.1. Basinwide Permitting and Planning Schedule for North Carolina's 17 Major River

Basins.

Begin *Final Plan Public EMC/WQC Inhouse DWQ

NPDES Receives Migs. and Approval Draft due Biological

Permit EMC Draft out For Public for Staff Data
Basin Issuance ova For Review Meetings Review Collection
Neuse 4/1993 2/1993 11/1992 9/1992 7/1992 Summer 91
Lumber 11/1994  6/1994 - 2/1994 11/1993 7/1993 Summer 91 .
Tar-Pamlico 1/1995 1271994 9/1994 7/1994 5/1994 Summer 92
Catawba 4/1995 2/1995 11/1994 9/1994 .7/1994 Summer 92
Fr. Broad 8/1995 5/1995 2/1995 12/1994 10/1994 Summer 92
New 11/1995  7/1995 6/1995 4/1995 3/1994 Summer 93
Cape Fear 1/1996 9/1995 6/1995 5/1995 4/1995 Summer 93
Roanoke 1/1997 9/1996 4/1996 2/1996 9/1995 Summer 94
White Oak 6/1997 2/1997 9/1996 7/1996 4/1996 Summer 94
Savannah 8/1997 5/1997 2/1997 12/1996 6/1996 Summer 94
Watauga 9/1997 4/1997 12/1997 10/1996 6/1996 Summer 94
Little Tenn. 10/1997 5/1997 2/1997 12/1996 7/1996 Summer 94
Hiwassee 12/1997  5/1997 2/1997 12/1996 7/1996 Summer 94
Chowan 1/1998 9/1997 6/1997 3/1997 11/1996 Summer 95
Pasquotank 2/1998 9/1997 6/1997 3/1997 11/1996 Summer 95
Neuse 4/1998 9/1998 7/1998 5/1998 3/1998 Summer 95
Yadkin 7/1998 5/1998 2/1998 12/1997 9/1997 Summer 96
Broad 11/1998  7/1998 4/1998 2/1998 11/1997 Summer 95
Lumber 11/1999  5/1999 - 2/1999 12/1998 8/1998 Summer 96
Tar-Pamlico 9/1999 5/1999 2/1999 12/1998 10/1998 Summer 97
Catawba 4/2000 10/1999 6/1999 4/1999 12/1998 Summer 97
Fr. Broad 8/2000 2/2000 10/1999 7/1899 3/1999 Summer 97
New 11/2000  5/2000 2/2000 12/1999 8/1999 Summer 98
Cape Fear 1/2001 772000 2/2000 12/1999 8/1999 Summer 98
Roanoke 1/2002 7/2001 2/2001 12/2000 8/2000 Summer 99
* Dates in bold print denote plans approved by the EMC

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 1999. 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 vears - The earliest basin plans will likely not achieve all of
the long-term objectives for basinwide management outlined above. However, plans are updated
every 5 years. Updated plans will incorporate additional data and new assessment tools (e.g.,
basinwide water quality modeling) and management strategies (e.g., for reducing nonpoint source
contributions) as they become available.

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 as described below.
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Year Activity

Year1t03  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
information for assessing water quality status and trends throughout the basin and
provide data for computer modeling.

Year3to4  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 citizen groups during this period.

Year 4 Preparation of Draft Basinwide Plan: The draft plan, which is prepared by DWQ's
Planning Branch, is due for completion by the end of year 4. Itis based on support
documents prepared by DWQ's Environmental Sciences Branch (water quality data)
and the Technical Support Branch (modeling data and recommended pollution
control strategies). Preliminary findings are presented at informal meetings through
the year with local governments and interested groups, and comments are
incorporated into the draft.

Year 5 Public Review and Approval of Plan: At the beginning of year 5, the draft plan,
after approval of the Environmental Management Commission (EMC), is circulated
for review and public meetings are held. Revisions are made to the document,
based on public comments, and the final document is submitted to the EMC for
approval midway through year 5. Basinwide péermitting begins at the end of year 5.

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

Nonpoint source management proposals will be implemented by several different avenues. The
Water Quality Section is setting up nonpoint source (NPS) teams for each basin. These teams are
made up of representatives of nonpoint source agencies, resouree agencies, and special interest
groups. The NPS teams are responsible for prioritizing specific watersheds for follow-up
investigations, educational efforts, and best management practice (BMP) implementation. Funding
for BMP implementation will be sought from sources such as existing cost-share monies or from
federal Section 319 grants. In addition to projects in specific watersheds, the NPS team will
develop programmatic action plans for each category of nonpoint source pollution. The action
plans detail voluntary actions that agencies and groups have committed to complete to protect and
improve water quality-in the basin. Many of the action plan items involve increased educational
efforts or enforcement of existing programs.
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1.4 BASINWIDE RESPONSIBILITIES WITHIN THE DWQ WATER
- QUALITY SECTION

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

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

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

The Regional Program Management Coordination Branch is responsible for providing increased
communication and coordination of the water quality program. The responsibilities include the

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

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

The Point Source Branch is responsible for permitting, compliance and enforcement of wastewater

discharges into our state's surface waters. Permitting and enforcement programs include the
municipal industrial pretreatment program, state and federal stormwater programs, and the National
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Pollutant Discharge Elimination System (NPDES) program. Modeling is conducted to determine
the receiving stream's ability to assimilate the discharge and protect the streams uses and surface
water standards.

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

The seven Regional Offices carry out activities such as wetland reviews, compliance evaluations,
permit reviews and facility inspections for both discharging and nondischarging systems, ambient
water quality monitoring, state environmental policy act reviews, stream reclassification reviews,
pretreatment program support and operator training and certification assistance. In addition, they
respond to water quality emergencies such as oil spills and fish kills, investigate complaints and
provide information to the public. Figure 1.3 shows the location of the reglonal offices and the

‘counties that they serve.

REFERENCES CITED: CHAPTER 1

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

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

2.1 YADKIN-PEE DEE RIVER BASIN OVERVIEW

The Yadkin-Pee Dee River basin is the second largest river basin in the state, covering 7,213
square miles. It includes eighty-three municipalities and all or part of twenty-four counties. The
basin is primarily located within the piedmont physiographic region of the state (Figure 2.1), but
also drains the mountain and coastal plain regions. Streams within each region are affected by the
soils, geology and topography characteristic of that region.

The basin originates on the eastern slopes of the Blue Ridge Mountains in Caldwell, Wilkes and
Surry Counties (Figure 2.2). A small portion of the Yadkin River headwaters originates in
Virginia. It flows northeasterly for about 100 miles, then flows to the southeast until it joins the
Uwharrie River to form the Pee Dee River. The Pee Dee River continues flowing southeasterly
through South Carolina to the Atlantic Ocean. The North Carolina portion of the basin contains
approximately 5,991 miles of freshwater streams and rivers.

To aid in locating the streams and lakes within the basin, this plan presents the basin as the upper
Yadkin River basin (Figure 2.3) and the lower Yadkin River basin (Figure 2.4). The upper
Yadkin River basin contains subbasins 03-07-01 through 03-07-07, which drain to High Rock
Lake. The lower Yadkin River basin contains subbasins 03-07-08 through 03-07-17 which drain
to the remaining chain lakes and the Pee Dee River.

Based on 1990 census data, the population of the basin was 1.2 million people. The most
populated areas are in and near Winston-Salem and Charlotte. The overall population density is
163 persons per square mile versus a statewide average of 123 persons per square mile. While
much of the basin contains rural areas surrounding small towns, many of the small to large cities
have high density areas. The population of the basin grew by 10 % between 1980 and 1990.

Approximately one-half of the land comprising the Yadkin-Pee Dee River basin is forested.
Statistics provided by the US Department of Agriculture, Natural Resources Conservation Service

- (NRCS) indicate that during the ten-year period from 1982 to 1992, there was a decrease in

cultivated and uncultivated croplands. The NRCS data also shows an increase in urban and built-
up lands, pasture lands and "Other" lands, which primarily includes rural transportation (roads,
railroads, rights of way). Major land use activities in the basin include agriculture (crops and
swine, poultry and cattle operations) and construction activities rélated to growth. Iredell County
has the largest dairy cattle population in the state.

There are a number of High Quality and Outstanding Resource Waters in the basin and many state
and federally listed threatened and endangered species, as discussed later in this chapter. The
Yadkin-Pee Dee River basin contains a high number of lakes which attract many tourists to the
area. '
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General Map of the Yadkin River Basin
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Chapter 2 - General Basin Description

2.2 COMPARISON OF STATE AND FEDERAL HYDROLOGIC AREAS

The Yadkin-Pee Dee River basin is divided into seven major hydrologic areas (8-digit hydrologic
units) by the U.S. Water Resources Council and the U.S. Geological Survey (USGS). These °

major hydrologic areas are further subdivided into seventeen subbasins by DWQ for management
purposes (denoted by 6-digit numbers). Table 2.1 presents a comparison between the USGS
hydrologic units and DWQ's subbasins codes.

Table 2.1 Hydrologic Divisions in the Yadkin-Pee Dee River Basin

Major Tributaries USGS 8-digit DWQ Subbasin 6-digit
B _ Hydrologic Units Codes (Fig 2.2)
[Upper Yadkin River T .

Stoney Fork, Reddies Creek, 03040101 03-07-01
Roaring River '
Mitchell River
Fisher River 03040101 03-07-02

S. Deep Creek
Ararat River 03040101 03-07-03
High Rock Lake
Muddy Creek . 03040101 03-07-04
S. Fork Muddy Creek . ’

Dutchmans Creek 03040101 03-07-05
S. Yadkin River }

Hunting Creek, Rocky Creek 03040102 03-07-06
Third Creek, Second Creek
Abbotts Creek 03040103 03-07-07
Lower Yadkin River 03040103 03-07-08
Badin Lake 03040104
Lake Tillery
Uwharrie River 03040103 03-07-09
Caraway Creek
Blewett Falls Lake
Brown Creek 03040104 03-07-10
Mountain Creek
Rocky River 03040105 03-07-11
Coddle Creek .

Dutch Butfalo Creek 03040105 03-07-12
Irish Buffalo Creek -

Big Bear Creek 03040103 03-07-13
Long Creek 03040105
Richardson Creek 03040105 03-07-14
Lanes Creek 03040202*

Little River 03040104 03-07-15
Hitchcock Creek 03040201 03-07-16
Jones Creek 03040201 03-07-17

* - An insignificant portion of this HU is within NC and is therefore not included
in the land cover information in Section 2.4. ’
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Chapter 2 - General Basin Description

2.3 LOCAL GOVERNMENT AND PLANNING JURISDICTIONS

The basin encompasses portions of twenty-four counties, six Lead Regional Organizations
(Council of Governments) and two Districts of the North Carolina League of Municipalities (Table

2.2).
Table 2.2

Upper Yadkin-Pee Dee River

in basin**

Local Governments and Planning Units within the Yadkin-Pee Dee River Basin
% of County

League
District

Municipalities

Alexander

X , Taylorsville

Alleghany

X none

Ashe

none il

Caldwell

X none

Davidson

IX High Point*
Lexington
Thomasville

Davie

100

I IX Cooleemee

Mocksville

Forsyth

85

I IX Clemmons
High Point*
Kernersville*
© King#
Rural Hall -
Winston-Salem

Guilford

High Point* '
Archdale* F

Iredell

75

X Harmony

Love Valley

Mooresville
Statesville
Troutman

Rowan

95

gy

Cleveland
East Spencer
Faith
Granite Quarry
Landis

Rockwell
Salisbury
Spencer

IX China Grove l

Stokes

15

King*

Surry

100

Dobson
Elkin*
Mount Airy l
Pilot Mountain

Watauga

Blowing Rock*

Wilkes

100

v lw)
P P

Elkin* I
North Wilkesboro
Ronda

Wilkesboro !

Yadkin

100

Arlington

Boonville

East Bend

Jonesville
Yadkinville




Chapter 2 - General Basin Description

Table 2.2

Local Governments and Planning Units within the Yadkin-Pee Dee River

Basin (Cont*d)

Lower Yadkin-Pee Dee River

Anson

100

H VIII

Ansonville
Lilesville
McFarlan

Morven
Peachland
Poikton
‘Wadesboro

Cabarrus

100

F VI

Concord
Harrisburg
Kannapolis*
Mount Pleasant

Davidson

1X

Denton

Iredell

N
CU}U\

Davidson*

Mecklenburg

VIII

Charlotte*
Cornelins*
Davidson*
Huntersville*
Matthews*
Mint Hill*

Montgomery

95

H VII

Biscoe*
Candor#*
Mount Gilead
Star*
Troy

- Randolph

45

Archdale*
Asheboro* -
High Point*
Seagrove*

Richmond

95

H vil

Dobbins Heights
Ellerbe
Hamiet

Hoffman#*
Norman#*
Rockingham

Rowan

IX

Kannapolis*

Scotland

VII

none

Stanly

100

mZ| T

VII

Albemarle
Badin
Locust
New London
Norwood
Oakboro
Richfield
Stanfield

Union

100

F VIII

Marshville
Monroe
Wingate

* Located in more than one county
**  Estimated by DWQ staff
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Chapter 2 - General Basin Description

Keyv to Region Name and Location

Region Name Location
D Region D Council of Governments Boone
F Centralina Council of Governments Charlotte
G Piedmont Triad Council of Governments Greensboro
H Pee Dee Council of Governments Rockingham
I Northwest Piedmont Council of Governments Winston-Salem
N Lumber River Council of Governments Lumberton

2.4 LAND COVER, POPULATION AND GROWTH TRENDS
2.4.1 General Land Cover

Land cover information in this section is from the US Department of Agriculture (USDA), Natural
Resources Conservation Service (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. It is considered accurate to the 8-digit
hydrologic unit scale established by the US Geological Survey (NRCS, 1993).

Table 2.3 summarizes acreage and percentage of land cover from the 1992 NRI for the basin as a
whole and for the major watershed areas within the basin as defined by the USGS 8-digit
hydrologic units (Refer to Section 2.2 for a comparison between state and federal hydrologic
divisions). Land cover types identified by the NRI as occurring in the Yadkin-Pee Dee River basin
include cultivated cropland, uncultivated cropland, pastureland, forest land, federal lands, urban
and built-up lands, and other (rural transportation, small water areas and census waters).
Descriptions of these land covers can be found in Table 2.4.

Forest lands (both private and federal forests) cover approximately 51% of the basin. Federal
forest lands (approximately 2%) are within the Pee Dee Wildlife Refuge, the Uwharrie National
Forest and the Blue Ridge Parkway. Agriculture (including cultivated and uncultivated cropland
and pastureland) covers approximately 30% of the land area. The urban and built-up category
comprises roughly 11% and exhibited the most dramatic change since 1982 (38% increase). Other
categories that showed substantial increases were pasturelands (19%) and the "Other" category
(26%), which includes rural transportation (roads, rights of way, railroads). Both cultivated and
uncultivated cropland decreased by a total of 46% in the basin. It is likely that some of this
cropland was converted to pastureland and to urban and built-up areas. These land cover changes
are presented in Figure 2.5. '

Several state agencies including the NC Department of Transportation (NCDOT) and the
Department of Environment and Natural Resources (DENR) 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 coverages become available, the
1992 NRI data is the most recent comprehensive data for the basin as a whole.

2.4.2 Population and Growth Trends in the Basin

Population

Based on 1990 census data, 1.2 million people live in the basin. Table 2.5 presents census data
for 1970, 1980, and 1990, the percent population change and population density (persons/square

" mile) within each subbasin. It also includes land and water areas by subbasin.

2-9
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Chapter 2 - General Basin Description

Table 2.4

Land Cover Typé (No.)
1) Cultivated Cropland

2) Uncultivated Cropland
3) Pastureland

4) Forest Land

5) Urban and Built-up Land

6) Other

Description of Land Cover Types (1992 NRI - USDA SCS)

Land Cover Description

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).

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.




Chapter 2 - General Basin Description

LAND COVER CHANGES BY CATEGORY
- Urban and (1982-1992) |

Built.up KRN + 38%
Fores land

Federal Land B Z 1982

Pastureland m +19% | @ 1992

Cultivated ]
Cropland

Uncultivated
Cropland

Other

-25%

+26%
0 500 1000 1500 2000 2500
(ACRES/1,000s) | '

Figuré 2.5  Land Cover Changes from 1982 to 1992 for the Yadkin Pee/Dee River Basin
(Source of Data: USDA-NRCS 1992 NRI) : '

Figure 2.6 and 2.7 show 1990 population densities by census block group for the upper and lower
Yadkin-Pee Dee River basin, respectively. In the upper Yadkin River basin, Forsyth County is the
most densely populated county due to Winston-Salem. The lower Yadkin River basin has greater
population density in Rowan, Cabarrus, Mecklenburg, Union and Stanly Counties due to
urbanized areas and overflow from the City of Charlotte.

The overall population density was 163 persons per square mile versus a statewide average of 123
persons per square mile. Subbasin population densities range from 67 persons per square mile in
subbasin 03-07-10 near Blewett Falls Lake to over 400 persons per square mile in subbasins 03-
07-04 and -07 near Winston-Salem. Population density in the Yadkin-Pee Dee River basin can be
compared to its neighboring river basins, the Cape Fear and the Catawba. The Cape Fear basin
averages 160 persons per square mile and the Catawba basin averages over 300 persons per square
mile.

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, the percentage of the population that is located in the
subbasin is estimated. This is done by simply estimating the percentage of the census block group
area located in the subbasin and then taking that same percentage of the total census block group
population and assigning it the subbasin. This method assumes that population density is evenly

2-12
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Chapter 2 - General Basin Description

distributed throughout a census block group, which is not always the case. However, the level of
error associated with this -method is not expected to be significant for the purposes .of this
document. It is also important to note that the census block groups change each ten years so
comparisons between years must be considered approximate.

Growth Trends

Figure 2.8 presents the percent population growth by subbasin for the entire Yadkin-Pee Dee River
basin. The percent population growth over the last ten year census period (1980 - 1990) was 10
percent, which is somewhat below the statewide average of 12.7 percent. Three subbasins
experienced 25-50 percent growth between 1970 - 1990: subbasin 03-07-02 containing Elkin,
subbasin 03-07-09 containing Archdale and Asheboro, and subbasin 03-07-14 containing Monroe
and growth overflow from Charlotte.

Many municipalities throughout the basin are experiencing steady growth. Growth rates for the
twenty-five municipalities within the Yadkin-Pee Dee River basin having populations over 5,000
can be found in Table 2.6. These municipalities represent 30 percent of all the municipalities in the
basin. According to the Office of State Planning, 14 of these municipalities are on the list of the
top fifty fastest growing municipalities in the state. For many of these municipalities, the rate of
growth is in large part due to annexation of areas having existing populations. However, for
many of these municipalities there is significant population growth occurring without annexations.

In the upper portion of the basin, the counties with the largest, densest and most urbamzed
populations are adjacent of the major urban centers of the Piedmont Triad (Greensboro, Winston-
Salem and High Point) and Charlotte/Mecklenburg County. These two large urbanized areas are
part of the Piedmont Crescent, a rapidly developing region stretching across the middle of the state
from Charlotte to Raleigh. This area is one of the most rapidly developing regions in the entire
country, and is" an extension of the Atlanta/Charlotte Corridor, which is the most rapidly
developing region of the country. The development in the Crescent is reaching out from the major
urban centers and basically follows Interstate 85. This growth will eventually result in a solid band
of urbanized counties from Raleigh to Charlotte (Northwest Piedmont Council of Governments,
1996).

Table 2.7 shows the projected percent change in growth between 1990 and 2020 for counties
within the basin (Office of State Planning, 1996). Since river basin boundaries do not coincide
with county boundaries, these numbers are not directly applicable to the Yadkin-Pee Dee River
basin. They are instead presented as an estimate of possible county-wide population changes.

As can be expected, the counties with the largest anticipated population growth are those adjacent
to the major urban centers of the Piedmont Crescent. The significance of this pattern of growth is
that the Piedmont Crescent (running roughly East-West) bisects <he upper Yadkin River Basin,
(which runs North-South). Increasing development will result in an increased demand for water,
while at the same time increasing the threat to water quality (Northwest Piedmont Council of
Governments, 1996).
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Chapter 2 - General Basin Description

Table 2.6 Population and Percent Change for Municipalities Located Wholly or Partly in the
, Yadkin-Pee Deée River Basin with Populations Greater Than 5,000 during 1980 to
1995. (Source: North Carolina Municipal Population 95. Office of State Planning, Fall 1996.)
[ County Municipality Apr-80 | Apr-90 | Jul-95 [Percent Change|Percent Change
| ~ (1980-90) (1990-95)
Cabarrus Concord 16,942 | 27,347 | 35,468 61.4 29.7
Kannapolis 21,902 | 21,241 | 25,610 -3.0 20.6
Davidson Lexington 15,711 | 16,581 | 17,053 5.5 2.8
Thomasville 14,144 | 15,915 | 16,174 12.5 1.6
Forsyth Clemmons 4,842 6,020 6,520 243 8.3
Kernersville® | 5,875 | 10,899 | 13,146 85.5 20.6 -
Winston-Salem | 131,855 | 143,485 | 165,750 8.8 15.5
Tredell Mooresville 8,575 9,317 | 12,536 8.7 34.5
Statesville 18,622 | 17,567 | 21,655 -57 23.3
Mecklenburg Charlotte™ 315,474 1 395,934 [ 469,809 25.5 18.7
Cornelius™® 1,460 | 2,581 | 7,901 76.8 206.1
Davidson™ 3,241 4,046 | 5,189 24.8 28.3
Huntersville® | 1,294 3,023 | 7,343 133.6 142.9
Matthews™ 1,648 | 13,651 | 18,362 728.3 34.5
Mint Hill™ 7,915 | 11,615 | 15,859 46.7 36.5
Randolph Archdale® 5,187 6,679 | 7,486 28.8 12.1
Asheboro™ 15,252 | 16,362 | 17,971 7.3 9.8
High Point™ 29 41 45 41.4 9.8
Richmond Rockingham 8,300 9,399 | 10,114 13.2 7.6
Rowan Salisbury 22,677 | 23,626 | 24,543 4.2 3.9
Kannapolis™ 8,401 8,468 | 8,818 1 4.1
Stanly Albemarle 15,110 | 14,940 | 15,903 -1.1 6.4
Surry Mount Airy 6,862 7,156 | 7,818 4.3 9.3
Union Monroe 12,639 | 16,385 | 21,273 29.6 29.8
Weddington 848 3,803 | 5,203 348.5 36.8

*
- The numbers reported reflect municipality population, however these municipalities are not entirely within the
basin. The intent is to demonstrate growth for municipalities located wholly or partially within the basin.
Cities in Bold Print - These municipalities are listed among the top fifty fastest growing municipalities in the
state between 1990 and 1995. Growth rates are in large part due to annexation of existing populations between
1990 and 1995.
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Chapter 2 - General Basin Description

Table 2.7

- Past and Projected Population and Percent Change (1990 to 2020) by County
(Source: Office of State Planning 1996)
County 1990 2020 % Change
Upper Yadkin | Alexander 27,544 32,101 16.
Alleghany 9,590 8,678 -9.
Ashe 22,200/ 19,500 -12.3!
Caldwell 70,709 72,556 2.9
Davidson 126,671 158,165 24.9
Davie 27,850 35,233 26.5)
Forsyth 265,870 318,780 19.
Guilford 347,420 405,636 16.
Iredell 92,930 122,957 32.
Rowan 110,605 141,986 28.
Stokes 37,223 46,866 256
Surry 61,704 64,971 5.
Watauga 36,952 43,161 16.
Wilkes 59,393 54,931 ~7.§|
‘ Yadkin 30,488 34,843 14.
Subtotal 1,327,149 1,560,364 17.6
Lower Yadkin |Anson 23,470 17,978 -23.4
Cabarrus 98,930} 135,616 37.1
"|Davidson 126,670 158,163 24.9
Tredell 92,930 122,957 323
Mecklenburg 511,433 860,623 68.3
Montgomery 23,346 25,453 9.0
Randolph 106,546 147,197 38.2
Richmond 44,518 43,028 -3.3
Rowan 110,605 141,986 28.3]
Scodand 33,763 37,226 103
Stanly 51,765 60,302 16.?‘
Union 84,210 128,023 52.(
Subtotal 1,308,186 1,878,554 43.4
Total 2,635,335 3,438,918 61.4|
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2.5 IMPORTANT NATURAL RESOURCES

The Yadkin-Pee Dee River basin is geologically unique and encompasses ecoregions ranging from
mountains with cold water streams, foothills with cool water streams, slow-moving piedmont
streams and even streams with coastal plain characteristics. The basin contains six major
reservoirs, the Pee Dee Wildlife Refuge and the Uwharrie National Forest, which provide many
recreational opportunities within a short drive of a growing urban area. In addition, forest land
comprises major land use acreage in the basin and provides a significant source of income to
residents of the basin.

2.5.1 Lakes

Lakes -

There are many lakes within the Yadkin-Pee Dee River basin. These lakes are used for.a variety of
purposes including water supply reservoirs, hydropower, recreation and for scenic and aesthetic
values. W. Kerr Scott Reservoir, located upstream of Wilkesboro, is the first of the mainstem
Yadkin River lakes. ‘This reservoir has 1,450 acres and is the uppermost lake in the basin
(subbasin 03-07-01).

The Yadkin Chain Lakes are a chain of six impoundments, beginning with High Rock Lake, on the
Yadkin-Pee Dee River. Table 2.8 shows the lakes (in downstream order) and pertinent
information for each lake. Yadkin, Inc. is the owner and operator of four of the reservoirs and
hydroelectric power generation facilities located. High Rock -Lake serves as the principle storage
reservoir for the project. The three reservoirs located downstream of High Rock include
Tuckertown, Narrows and Falls. These lakes serve as limited storage reservoirs. The reservoirs
serve an important function in the efficient operation of the power generating facilities. They also
provide other significant benefits including enhanced recreational opportunities, downstream flow
augmentation and, to some degree, downstream tlood control.

A summary of water quality for the 29 monitored lakes in the basin can be found in individual
subbasin summaries of Chapter 4. Summary statistics on these monitored lakes are presented in
Chapter 4, Table 4.2.

Table 2.8 Yadkin-Pee Dee River Basin Chain Lakes

Lake Name Subbasin | Surface | Ownership
Area
(in acres)
High Rock Lake 03-07-04 12,2001 Yadkin, Inc
Tuckertown Reservoir 03-07-08 2,550 Yadkin, Inc
Badin Lake 03-07-08 5,350 Yadkin, Inc
(Narrows Reservoir) -

Falls Lake ' 03-07-08 | 203 | Yadkin, Inc

Lake Tillery 03-07-08 5,264 CP&L

Blewett Falls Lake 03-07-10 2,570 CP&L

2.5.2 Federal and Forest Lands

Uwharrie National Forest

The entire Uwharrie National Forest (approximately 50,000 acres) is within the Yadkin-Pee Dee
River basin. The forest is a prime recreation area for hiking, camping, mountain biking and off-
road vehicles. Commercial timber activities also occur within the forest (approximately 5,000 -
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Chapter 2 - General Basin Description

8,000 acres annually). Timber harvesting activities within the forest typically require leaving
vegetated riparian corridors of 100 - 400 feet along perennial streams.

Pee Dee Wildlife Refuge
Situated on the banks of the Pee Dee River in the lower portion of the basin (Subbasin 03-07-10),

the refuge contains 8,443 acres of bottomland hardwood forest and upland pine. The refuge
contains several ponds and many creeks flow through the refuge lands. The refuge provides
habitat for migrating waterfowl, neotropical birds, amphibians and mammals. The refuge also
serves as a demonstration area for management and restoration of private lands, as well as a model
for sound land stewardship.

Non-Industrial Forest Lands

Forested lands can offer significant water quality protection measures by reducing and filtering
rainfall runoff, stabilizing soﬂs and minimizing loading of organic matter to streams. Over 2
million timberland acres are estimated to be in the Yadkin-Pee Dee River basin. Of these, from
38,000 to 47,000 acres are estimated by the NC Division of Forest. Resources to have been
harvested annually between 1979 and 1995 (totaling 1.73 percent to 2.02 percent of total
timberland acres in the basin). Reforestation, consisting of tree plantings and/or natural
regeneration, takes place after harvesting. In the Yadkin-Pee Dee River basin, approximately
9,550 to 11,000 acres were replanted between 1987 and 1996. Numbers for acres reforested
through regeneration are not available.

2.5.3 Natural Heritage Priority Sites

The North Carolina Natural Heritage Program (NHP), within the NC Department of Environment
and Natural Resources (DENR), compiles the priority list of "Natural Heritage Areas" as required
by the Nature Preserves Act (INCGS Chapter 113-A-164 of Article 9A). The list is based on the
program’s inventory of natural diversity in the state (DEHNR 1995). Natural areas (sites) are
evaluated on the basis of the occurrences of rare plant and animal species, rare or high quality
natural communities and geologic features. The global and statewide rarity of these elements and
the quality of their occurrence at a site relative to other occurrences determine a site's priority
rating. The sites included on this list are the best representatives of the natural diversity of the state
and therefore have priority for protection. Inclusion on the list does not imply that any protection
or public access exists. Figures 2.9 and 2.10 show the Natural Heritage Priority Sites and the
Federal lands within the basin. More complete information on the natural areas may be obtained
from the NHP of the NC Division of Parks and Recreation by contacting Linda Pearsall at (919)
733-7701.

2.5.4 Wetlands

Wetlands can be very important in watershed planning because they perform a variety of services
beneficial to society. Wetlands provide important protection for flood prevention to protect
property values, streambank stabilization to prevent-erosion and downstream sedimentation, water
purification (especially for nitrogen and phosphorus), habitat for aquatic life, wildlife habitat and
endangered species protection. These values vary greatly with wetlands type. Some wetlands
provide all of these uses and others do not. Wetlands adjacent to intermittent and permanent
streams are most important to protecting water quality in those streams, as well as downstrearn
lakes and estuaries.

In 1989, the EMC passed a rule directing DWQ to review wetland fill using a review sequence of
avoidance, minimization and mitigation of wetland fill. After extensive public review and debate,
the NC Environmental Management Commission (EMC) passed rules to restructure the 401 Water
Quality Certification Program on March 14, 1996. These rules became effective October 1, 1996.
These rules do not reflect a new regulatory program since DWQ has issued approvals for wetland
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Chapter 2- General Basin Description

fill since the mid-1980's. These rules also consider wetland values - whether or not the wetland is
providing 51gmﬁcant uses Or whether the activity would remove or degrade uses. The rules also’

specify mitigation ratios, locations and types to make the mitigation process more predictable and
certain for the regulated community. The general approach adopted in the new EMC rules has been
used by DWQ for five years. DWQ's emphasis has been, and continues to be, on water quahty
and the essential role that wetlands play in maintaining water quality.

Within the Yadkin-Pee Dee River basin the larger areas of wetland impacts are occurring in the
more populated areas of the basin. Tables 2.9 and 2.10 show wetland impacts by subbasin as well
as a breakdown of wetland impacts by wetland type. The large acreages within the subbasins are
most likely associated with highway projects.

- Table 2.9 Wetland Fill Activities in the Yadkin-Pee Dee River Basin

N Acres Permitted

| Subbasin Number 1993 1994 1995 1996
03-07-01 2.06 1.59 0.35 1.08 ]
03-07-02 1.76 0.78 0.68 1.51 473 ft
03-07-03 6.00 0.25 0.33 0.37 6.95 it
03-07-04 5.60 9.95 1.33 421 21.02
03-07-05 0.00 - 0.00 0.00 0.14 0.14
03-07-06 5.21 0.70 421 0.10 10.22
03-07-07 2.35 4.35 0.10 4.34 11.14
03-07-08 0.00 - 0.93 0.19 2.30 3.42
03-07-09 0.00 1.05 5.60 0.00 6.65
03-07-10 30.58 0.00 3.31 0.00 33.89
03-07-11 7.11 2.83 11.07 7.21 24.62
03-07-12 1.54 2.37 3.57 5.36 12.84
03-07-13 50.00 6.83 0.31 0.30 57.44
03-07-14 0.00 0.00 2.47 - 2.42 4.89
03-07-15 0.00 0.85 - 0.34 2.00 3.19
03-07-16 2.21 0.50 66.98 0.33 70.02
03-07-17 0.09 __0.18 0.33 1.85 2.45

| Total Acres 11451 ~ 33.16 101.17 2352 276.69

Total No. of Projects 55 63 65 44 227

Table 2.10 ~ Wetland Fill Activities in the Yadkin-Pee Dee River Basin by Wetland Type

- Acres Permitted

Wetland Type 1993 1994 1995 1996 Total Total Acres Mitigated
Bottomland 1 53.39 26.85 | 92.65 | 16.25 189.14 22.56
Hardwood _

Headwater Forest - 1.85 3.94 8.51 14.30 4.40
Seeps - 0.83 0.98 2.09 3.90 0.00
Freshwater Marsh 0.99 0.14 - 2.00 3.13 0.00
Wet Flat 0.10 0.10 - 2.33 2.53 0.00
Ephemeral Wetl