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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/wgs/) 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 conﬁhue'working with
you into the future. Please contact the following basin planners if you have any further questions
or ideas on specific basins at (919) 733-5083 (extensions for each planner are provided below).

Sincerely,

WOaulore Corclcens

Darlene Kucken
Basinwide Planning Program Coordinator

Basin Planners:

Callie Dobson (ext. 583) Broad, Hiwassee, Little Tennessee, New, Savannah, Watauga and
Yadkin-Pee Dee River Basins

Jennifer Everett (ext. 374)  Chowan, Lumber, Pasquotank and Roanoke River Basins

Darlene Kucken (ext. 354) Catawba and French Broad River Basins

Cam McNutt (ext. 575) Cape Fear, Neuse, Tar-Pamlico and White Oak River Basins
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ADDENDUM TO LUMBER RIVER |
BASINWIDE WATER QUALITY MANAGEMENT PLAN

FISH CONSUMPTION ADVISORY ISSUED FOR THE ENTIRE LUMBER
RIVER BASIN BASED ON FINDINGS OF ELEVATED LEVELS OF
' MERCURY IN FISH TISSUES

Elevated mercury levels in fish were first detected as part of routine fish tissue sampling by the
North Carolina Division of Environmental Management (DEM) in May 1992. Additional
sampling in June, October and December 1992, and April 1993 confirmed the elevated levels of
mercury in largemouth bass. A fish consumption advisory was issued by the State Health
Director in July. 1993 for largemouth bass in Big Creek and the Waccamaw River. In November .
1993, bowfin (also known as blackfish) were added to the consumption advisory because of
elevated mercury levels. That advisory affected the entire Big Creek drainage, which flows into
Lake Waccamaw and the Waccamaw River from where it flows out of Lake Waccamaw to the
South Carolina border. It did not apply to Lake Waccamaw itself, where mean mercury levels in
largemouth bass were below the federal Food and Drug Administration (FDA) action level of 1.0
part per million (ppm). The above advisories were included in the Lumber River Basinwide
Water Quality Management Plan that was approved by the North Carolina Environmental
Commission in May, 1994. '

Additional sampling at' 32 stations in the Lumber, Cape Fear and Yadkin River basins, found
that 17 stations in the Lumber River basin had at least one species of fish with mean mercury
levels approaching or exceeding the FDA action level of 1.0 ppm. These results neither
identified a source for the mercury contamination, nor established a clear boundary for it;
however, elevated levels of mercury in fish tissues are found in many other states including
South Carolina. Based on the addtional sampling noted above, a fish consumption advisory was
issued by the State Health Director for the entire Lumber River basin, including Lake
Waccamaw, in October 1994. The advisory recommends that consumption of largemouth bass
and bowfin be limited to no more than two meals per person per month. Children and women of
childbearing age are advised not to eat any largemouth bass or bowfin taken from this area.

If there are any questions, please' contact the Division's Fayetteville or Wilmington Regional
Office or the Division's Basinwide Coordinator (phone numbers listed below).
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DEM REGIONAL OFFICES
Asheville Fayetteville Mooresville Raleigh Washington Wilmington Winston-Salem

704/251-6208 919/486-1541 704/663-1699 919/571-4700 919/946-6481 919/395-3900 919/896-7007

P.0. Box 29535, Raleigh, North Carolina 27626-0535 Telephone 919-733-5083 FAX 919-733-9919
An Equal Opportunity Affirmative Action Employer
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EXECUTIVE SUMMARY

PURPOSE OF LUMBER BASINWIDE PLAN

The Lumber River Basinwide Water Quality Management Plan is the second of a series of
basinwide water quality management plans that are being prepared by the North Carolina Division
of Environmental (DEM) for all seventeen of the state's major river basins. The full schedule is
presented in Chapter 1. The purpose of the Lumber 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;
‘long-range water quality goals for the basin;
point and nonpoint source pollution control programs and regulations;
recommended waste limit strategies for discharges of nutrients, oxygen-demanding
wastes and toxic substances; and
. followup monitoring to gauge the Division's performance in implementing the plan
to meet established goals.

e o o © o o

Basinwide plans will be updated at five-year intervals. The Lumber Basinwide Plan is to be
updated in 1999. Basinwide NPDES permitting in the Lumber Basin occurs in November and
December of 1994. S '

NORTH CAROLINA'S BASINWIDE APPROACH TO WATER QUALITY
MANAGEMENT - BASINWIDE GOALS AND OBJECTIVES

Basinwide water quality management is a new watershed-based management approach being
implemented by the North Carolina Division of Environmental Management (DEM) to improve the
efficiency, effectiveness and consistency of the state's Water Quality Protection Program. Two
key features include basinwide discharge permitting and preparation of a basinwide management
plan for each of the seventeen major river basins in the state.

The primary goals of DEM's basinwide program are to: 1) identify and restore full use to impaired
waters, 2) identify and protect highly valued resource waters, and 3) manage problem pollutants
throughout the basin so as to protect water quality standards while accommodating population
increases and economic growth. Near-term objectives, or those achievable at least in part during
the next five years, include implementing management strategies to minimize increases in point and
nonpoint source pollution loading and making measurable improvements towards addressing the
major issues presented below. Longer-term objectives will include refining the recommended
basinwide management strategies during the next round of water quality monitoring after obtaining
feedback on current management efforts. ' '

Near-term point source management efforts will include maintaining existing waste loads for
oxygen-consuming wastes at most expanding wastewater treatment plants and possibly requiring
more stringent limits on-a case-by-case basis at some existing plants in areas where documented
water quality problems exist; continuing efforts to improve compliance with permitted limits;
improving pretreatment of industrial wastes to municipal wastewater treatment plants so as to
reduce the toxicity in effluent wastes; increasing compliance surveillance of designated
concentrated-animal feeding operations; requiring industrial facilities to develop and implement
stormwater pollution prevention plans; and requiring multiple treatment trains at wastewater
facilities as designated by rules adopted by the Environmental Management Commission.



Near-term nonpoint source management efforts will include working with appropriate nonpoint
source agencies to target the implementation of best management practices (BMPs) to reduce
sediment and nutrient runoff to the most sensitive surface water areas in the basin, as well as
implementing DEM's water supply watershed protecnon federal urban stormwater and state
animal waste control rules.

Longer 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 recycling wastewater), and keeping abreast of and recommending the most
advanced and cost-effective wastewater treatment technologies. In addition, DEM will be seeking
a better understanding of the water quality and waste assimilative capacity of swamp waters so that
more accurate long-range waste limit strategies can be provided to dischargers.

For nonpoint sources, long-term efforts will include more effecnve controls of urban runoff and
continuing efforts to work with the agricultural, forestry and development communities to reduce
nutrient, sediment and chemical runoff through expanded and improved best management practices
(BMP). In addition, identification of the geographic extent of mercury in fish tissue and continued
1identification of numerous sources of fecal coliform bacteria and controls will be pursued.

LUMBER BASIN OVERVIEW

The Lumber River Basin lies along the North Carolina/South Carolina border at the southeast
corner of the state stretching about 150 miles from the Atlantic Ocean coastline in Brunswick
. County to the Sandhills region iri southern Moore and Montgomery Counties (Figure 1). The
Lumber Basin is the home of Calabash seafood in Brunswick County; the vast Green Swamp and
Lake Waccamaw in Columbus County; and world-renowned golf resorts in the vicinity of
Southern Pines in southern Moore County. In addition, much of the mainstem of the Lumber
River has been designated as a state Natural and Scemc River, one of just four in North Carolina.

There are 2,283 miles. of freshwater streams in the basin, most of which are supplementally
classified as swamp waters. There are also 4,800 acres of waters along the coast that are classified
as salt waters, about 90% of which are classified as SA and 10% as SB. According tc a 1982
study conducted by the U.S. Soil Conservation Service, 58% of the land area was forested, 32.9
percent was in agriculture (cultivated, uncultivated and pasture lands), 3.3 percent of the basin was
classified as developed, 2.3 percent was open water, 4.5 percent was in rural transportatmn and
the remaining 1.9 percent was unclassified. ,

The basin has a population of about 259, 539 and encompasses an area of 3,343 square miles in all
or part of 10 different counties including Brunswick, Columbus, Bladen, Robeson, Cumberland,
Hoke, Scotland, Richmond, Moore and Montgomery. Municipalities with a population of 5,000
or more (1990 census data) include Lumberton, Laurinburg, Southern Pines, Pinehurst and
Whiteville. Populauon growth for the basin as a whole from 1980 to 1990 is estimated to be 7.9
- percent. This compares to a statewide population increase of 12.7 percent for the same period.

The Lumber River Basin is actually composed of four, separate, major drainage areas or
watersheds, as they are referred to in this plan. The basin is also subdivided into ten subbasins for
management purposes by DEM. The subbasins are 1dent1fied by 6-digit subbasin code numbers
rangmg from 03-07-50 to 03-07-59. :

° Lumber River Watershed (Subbasms 03-07- 50 through 54) ThlS is the largest of the four
watersheds in the basin and the one from which the overall. basm draws its name. . Major,
tributaries include Drowmng Creek, Raft Swamp, Big Swamp. and Ashpole Swamp The
Lumber Rlver flows into the L1tt1e Pee Dee Rlver in South Carolina.
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e Little Pee Dee Headwaters Watershed (Subbasin 03-07-55) - This includes Shoe Heel
and Gum Swamp Creeks as well as the City of Laurinburg. These streams flow into South
Carolina and are major headwater tributaries of the Little Pee Dee River.

*  Waccamaw River Watershed (Subbasins 03-07-56 to 58) - This watershed includes Lake

. Waccamaw, White Marsh Swamp and a portion of the Green Swamp. It flows southwestward
into South Carolina joining the Great Pee Dee River downstream of the confluence of the Great
Pee Dee and Little Pee Dee. :

e Coastal Area Watershed (Subbasin 03-07-59) - This area includes that portion of the basin

that flows to the Atlantic Ocean and includes the Shallotte and Lockwoods Folly Rivers .

Except for the coastal area watershed, all of these watersheds flow southwest into South Carolina
and all drain either directly or indirectly into the Great Pee Dee River. The Great Pee Dee River,
which also receives water from the entire Yadkin River Basin in central North Carolina, flows into
the Atlantic Ocean near Georgetown, South Carolina.

WATER QUALITY IN THE LUMBER RIVER BASIN

Water quality is summarized below for each of the four major watersheds and their respective
subbasins. Water quality monitoring program areas upon which the following summary is based
- include: benthic macroinvertebrate monitoring (primarily bottom-dwelling aquatic insect larvae),
phytoplankton monitoring, aquatic toxicity monitoring, fish population and tissue monitoring,
special chemical/physical water quality investigations, lake assessments, sediment oxygen demand -
monitoring, and ambient (chemical) water quality monitoring.

Lumber River' Watershed (Subbasins 03-07-50 through 54)

The upper Lumber River watershed (subbasin 03-07-50) includes the headwaters of the Lumber
River (Naked Creek and Drowning Creek) and is located entirely within the Sandhills ecoregion of
the state. This region is characterized by swift-flowing sandy-substrate streams. These streams
are generally of high water quality, which reflects both the sandy soil characteristics (which
promote groundwater infiltration) and undisturbed watersheds. Naked Creek has been classified
as Outstanding Resource Waters (ORW) and Drowning Creek has been classified as High Quality
Waters (HQW) by the Environmental Management Commission .

Despite general high water quality in this subbasin, fish tissue analyses indicate elevated levels of
mercury in several species of fish in three lakes associated with Aberdeen Creek. A March 1992 -
April 1993 survey revealed elevated mercury levels in largemouth bass and yellow bullheads
collected from Pit Links Lake, an impoundment located on a tributary Aberdeen Creek. Elevated
mercury was also detected in bass from Watson Lake, which is an impoundment on Aberdeen
Creek located upstream from the Pit Links tribuary. The mean for mercury in bass at this site was
just under the FDA action level (1.0 mg/Kg). Several bass collected from Pages Lake, an
impoundment on Aberdeen Creek located downstream from both Pit Links and Watson Lakes,
showed mercury concentrations over 1.0 mg/Kg, but the mean concentration for bass in Pages
Lake during this survey was 0.8 mg/Kg. Effective July 7, 1993, the State Health Director issued a
fish consumption advisory for Pit Links, Pages and Watson Lakes recommending the consumption
of largemouth bass be limited to two meals per month and that women of childbearing age and
children avoid consumption. There are three superfund sites in close proximity to Pit Links and
Pages Lakes. The Fairway Six site is located upstream from Pit Links Lake, and the Twin Sites
and Farm Chemical sites are located not far from the west side of Pages Lakes. Despite the
proximity of these sites to the lakes, their contribution to the elevated mercury levels in the lakes is
not clear. Watson Lake, for example, is located a mile upstream from both of the other lakes and
superfund sites, and yet it, too, had elevated mercury levels. These lakes continued to monitored.



Downstream of Drowning Creek, the Lumber River mainstem and its major tributaries (subbasin
03-07-51) have been intensively studied in relation to point source discharges; however, much less
data is available for its smaller tributaries which are usually swamp-like and have very little flow.
The upper Lumber River from its source, along the Hoke/Scotland County line, to US 301, just
above Lumberton, has Excellent water quality, based on evaluation of benthic macroinvertebrates
(mostly aquatic insects), and has been designated as High Quality Waters (HQW). Water quality
ratings under past low flow conditions downstream of Lumberton are Fair or Poor. This appears
to be resulting, at least in part, from a concentration of dischargers in the Lumberton area. The
issue of water color from wastewater treatment plant dischargers in this section of the Lumber
River has also been raised and efforts are being made to address it. Further downstream at
Boardman, water quality recovery is occurring (Good ratings), and recovery appears to be
complete by the time the river has reached Fair Bluff (Excellent rating). Water chemistry data
reflects a similar pattern with high dissolved oxygen (DO) values in the upper Lumber River, lower
values below Lumberton, and a subsequent rise of DO at Fair Bluff. :

The Raft Swamp subbasin (03-07-52) and the Big Swamp subbasin (03-07-53), two major
Lumber River tributaries in Hoke, Robeson and Bladen counties, have typical swamp-streams
which exhibit very little visible current (under normal flow conditions) and tannin-colored water.
Raft Swamp, Big Swamp and Big Marsh Swamp have Good-Fair water quality based on benthic
macroinvertebrate data, while Gallberry Swamp was given a Good bioclassification.

The water quality and associated biological integrity of Ashpole Swamp (subbasin 03-07-54), a
tributary of the Lumber River in Robeson County which flows directly into South Carolina, has
been difficult to assess as evidenced by the indication of Good water quality in Ashpole Swamp
based on the fisheries community, but only Fair water quality based evaluation of benthic
organisms. Discharge from the Fairmont WWTP complicates evaluation of this swamp system,

- where low dissolved oxygen may occur naturally. Ambient water chemistry data from Ashpole
Swamp has evidenced low dissolved oxygen values. '

Little Pee Dee Headwaters Watershed (Subbasin 03-07-55)

This area includes the watersheds of Shoe Heel Creek and Gum Swamp, which are also within the
Sandhills ecoregion and are characterized by streams with positive year round flow. These streams
flow directly into South Carolina. Water quality has ranged from Excellent or Good in the lower
sections of Shoeheel Creek and Gum Swamp (based on benthos data), to Good (above Laurinburg
WWTP on Shoeheel Creek) or Good-Fair in upstream sections of these two streams. Fisheries
data indicate Fair-Good water quality in Little Shoeheel Creek. Benthos data suggest a Good-Fair
bioclassification for Leiths Creek. Lakes data have shown John's Pond, a private impoundment of
Leiths Creek to be hypereutrophic. Maxton Pond, an old shallow millpond, is eutrophic and
almost completely dominated by aquatic plants.

Waccamaw River Watershed (Subbasins 03-07-56 to 58) |

Southeast of the Lumber River watershed is the Waccamaw River watershed, which also flows .
into the Great Pee Dee River in South Carolina. Small streams here tend to be ephemeral, with
little or no flow during dry summer months. For this reason, most of the DEM sampling in this
area has focused on Lake Waccamaw and the Waccamaw River. The shallow, clear waters and
high water quality of Lake Waccamaw (third largest natural lake in the state) provide a unique
habitat for a diverse aquatic community, including the federally endangered Waccamaw Silversides
fish and two state-listed threatened mollusks, the Waccamaw Spike and the Savannah lilliput.

Water quality of the Waccamaw River ranges from Good-Fair just below the lake to Good and
Excellent in the middle reaches, with a subsequent decline to Good and then Good-Fair near the
South Carolina border, based on benthos data. Fish community analyses show a similar pattern in



water quality. Water quality information is more difficult to assess on tributary streams, since
most are non-flowing or slowly flowing swamp systems. Fisheries information indicated Good
water quality for Grissett Swamp and Juniper Creek; and Fair-Good for Monie Swamp, and Fair
for Toms Creek and Brown Marsh. Green Swamp and Juniper Creek constitute a unique area, but
their fauna are quite different from the Waccamaw River due to very low pH levels. ‘

Fish tissue analyses indicate elevated levels of mercury in several species of fish in the Waccamaw.
River watershed. Mean mercury concentrations exceeding the FDA action level of 1.0 mg/Kg have
been detected in largemouth bass collected from 6 of 11 (54%) stations along the Waccamaw River
drainage. Fish collected from Lake Waccamaw did not contain mean mercury above the FDA
action level. Effective July 7, 1993 the State Health Director issued a fish consumption advisory
for Big Creek and the Waccamaw River below Lake Waccamaw to the South Carolina Border
recommending the consumption of largemouth bass be limited to two meals per month and that
women of childbearing age and children avoid consumption. DEM is continuing evaluations in

these areas to determine the extent of fish tissue contamination, ‘ :
Coastal Area Watershed (Subbasin 03-07-59)

Finally, there are two rivers within the coastal plain ecoregion, the Lockwoods Folly and Shallotte
Rivers, both of which are estuarine over a significant portion of their length, and flow directly into
the Atlantic Ocean. Good or Good-Excellent water quality is suggested for the Lockwoods Folly
River, Royal Oak Swamp and Cool Run using fish community data. However, closures of

shellfishing waters due to elevated fecal coliform bacteria in the lower river are of concern.
Benthos data also suggest a tentative Good rating for the Shallotte River. The intra-coastal
waterway, the Lockwoods Folly River downstream from the mouth of Royal Oak Swamp and the
Shallotte River downstream from Hwy 17 are all classified as SA waters, and are therefore, by
definition, High Quality Waters. ‘ ‘ ‘ = ‘ '

WATER QUALITY USE-SUPPORT RATINGS / CAUSES AND SOURCES OF
POLLUTION

Another important method for assessing surface water quality is to determine whether the quality is
sufficient to support the uses for which the waterbody has been classified by the state. Uses,
depending on the classification of the waters, refers to activities such as swimming, fishing, water
supply and shellfishing. DEM has collected extensive chemical and biological water quality
monitoring data throughout the Lumber basin as summarized above. ‘All data for a particular water
body have been assessed to determine its use support rating; that is whether the waters are fully
supporting, partially supporting or not supporting their classified uses. A fourth rating, support-
threatened, applies where all uses are currently being supported but that water quality conditions
are marginal. Streams referred to as impaired are those rated as either partially supporting or not
supporting. Use support ratings in the Lumber basin, described more fully in Chapter 4, are
summarized below for freshwater streams, saltwaters (estuarine areas) and lakes.

Freshwater Streams and Rivers

Of the 2,283 miles of freshwater stréams and rivers in the Lumber basin, use support ratings were
determined for 87% or 1,987.4 miles with the following breakdown: 35% were rated fully
supporting, 39% support-threatened, 10%' partially supporting, 3% not supporting, ‘and 13%
nonevaluated. Waters rated as either partially supporting or not supporting their uses are
considered impaired. In general, subbasins 50, 51, 52, 53, 55, 56, 58 and 59 had a majority of
their streams which were either supporting or support-threatened. ‘Subbasins 54 (Ashpole Swamp
subbasin) and 57 (Lower Waccamaw River subbasin) had a larger percentage of streams which
were partially supporting or not supporting. - R o ‘




Probable causes and sources of impairment were determined for about 65% of the impaired
streams. Sediment was the most widespread cause of impairment, followed by metals (mercury in
fish tissue) and low dissolved oxygen. Information on identifiable sources of impairment for
stream miles rated partially or not supporting indicated that they were impaired by nonpoint rather
than point sources. No source of impairment was identified for 107 miles of the impaired streams.
Of this total, 17 miles were impaired based on evaluated information (evaluations from third party
sources) and 90 miles, including 39.9 miles impacted by mercury (found in fish tissue), were
based on monitored information (data collected by DEM). Agriculture was the most widespread
nonpoint source, followed by hydrologic/habitat modification and urban activities. Subbasins 51
and 54 had the highest number of streams thought to be impaired by agriculture and subbasin 58
had the highest number attributed to urban activities (Pine Log Branch and Soules Swamp near
Whiteville). Although no streams were identified as being "impaired” due to point sources, DEM
has concerns regarding the impact of point source effluent on dissolved oxygen in swamp waters
throughout the basin as discussed under the major issues section, below.

Salt (Estuarine) Waters

Use support determinations were made for all of the 4,800 acres of saltwater in the Lumber Basin.
Fifty-five percent of the saltwaters were rated as fully supporting, and 45 percent were rated
partially supporting. Fecal coliform bacteria was the only reported cause of impairment. Of the
total 4800 acres of $alt waters, 2152 were rated partially supporting. This rating was determined
largely on the closure of shellfishing areas by the Division of Marine Fisheries as recommended by
the NC Division of Environmental Health (DEH). DEH recommended closures based on finding
consistently elevated levels of fecal coliform bacteria during their Shoreline Sanitation Surveys.
DEM's ambient water quality stations located in coastal waters also indicated elevated levels of
fecal coliforms and violations of additional criteria such as turbidity, copper, low dissolved
oxygen, pH and temperature. Nonpoint source pollution is implicated as the primary source of
impaired estuarine waters. Nonpoint sources include agriculture, urban runoff, septic tanks and
marinas.

Lakes

Five lakes in the Lumber Basin, totaling 9256 acres, were monitored and assigned use support
ratings. Of these five, one fully supported its use, two were support-threatened, and two were
partially supporting. Lake Waccamaw fully supports its uses. It is a natural bay lake that is
characterized by clear shallow water and low nutrient levels, and it supports several endangered
species of fish and mollusks. Both Maxton Pond and Johns Pond are eutrophic and have elevated
nutrient loading and infestations of aquatic plants. Lake Tabor's use support rating was recently
changed from fully supporting to support-threatened because of a violation of the chlorophyll a
standard and elevated nutrient levels. Pages Lake use support changed from fully supporting to
partially supporting due to a fish consumption advisory. This advisory was based on the results of
an analysis of fish tissue which indicated elevated levels of mercury as noted above.

PRIORITY.WATER QUALITY CONCERNS AND RECOMMENDED
MANAGEMENT STRATEGIES '

Several water quality issues emerge as being of particular importance in light of factors such as the
degree of water quality degradation, the value of the resources being impacted, the number of users
affected or the sensitivity of the resources involved. Those issues considered most significant on a
basinwide scale are presented below. ' '

o - Lack of Assimilative Capacity for Oxygen-Consuming Wastes
Dissolved oxygen (DO) concentrations are naturally low throughout most of the Coastal
Plain portion of Lumber River Basin due to swamp conditions (i.e., low flows, high



organic loadings, wide-ranging water temperatures, etc.). DEM is concerned with the
additional stress placed upon these systems from discharges of oxygen-consuming wastes.
As an example, there is a dissolved oxygen sag below Lumberton which approaches 3.0
mg/l which appears to be resulting, at least in part from a number of major dischargers
‘located in the Lumberton area. Instream waste concentrations of treatment plant effluent are
- becoming dominant during low flow conditions. For most freshwater systems, DEM
- would use a computer model to help determine the waste assimilative capacity of the system.
and to then develop and recommend appropriate waste limits for dischargers. However,
the model does not appear to be totally reliable in swamp systems. As a result, a permitting
strategy has been developed based on best professional judgment taking into account a
comprehensive review of available water quality data, stream conditions, water quality
classifications, past permitting decisions and the need for accommodating future growth.

In light of these factors, DEM recommends a conservative management approach which
limits further BOD waste loading (on a mass loading basis) to the river in order to maintain
water quality standards and uses but which provides for expansion of existing facilities and
permitting of new discharge facilities. Below are recommended BOD point source control
strategies that are discussed more fully in Chapter 6.

Lumber River mainstem & tributaries (other than HQW classifications and zero flow

treams) and including Big Shoe Heel Creek an m_Swamp Creck Watersheds -
Svubbagins 03-07-50 through 03-07-55 S
1. Expansions: Increased flows allowed; waste loads to be maintained at existin g
- permitted levels. ’ ' ' ' :

2. New Facilities:  Facilities will receive limits of 15'mg/l BOD5 and 4 mg/l NH3-N.
More stringent limits may be assigned on a case-by-case basis if
deemed warranted for protection of water quality standards or
maintaining existing uses. ‘ ‘

Waccamaw River - Subbasing 03-07-56 through 03-07-58

1. Expansions: ~ Increased flows allowed; waste loads to be maintained at existing
permitted levels. ‘ ’

2. New Facilities: . All facilities recommended to receive 5 mg/l BOD5 and 2 mg/l NH3N.

 Coastal Area Watershed - Subbasin 03-07-59

- Most waters in this subbasin are supplementally classified as HQW which carries with it
point and nonpoint source control strategies and regulations. ‘A portion of the Lockwoods
Folly River is also subject to a water quality management plan approved by the
Environmental Management Commission. New or expanding dischargers will be evaluated
on a case-by-case basis. ' ‘ S o ‘ Co

wamp Water Quali . ,

- DEM will initiate studies to develop better tools to evaluate a swamp system's ability to
assimilate waste flow. Since the large influx of flow from a'pipe may also have a
significant impact on these systems, DEM will also be investigating the potential for
innovative outfall designs which will allow a slower/more evenly distributed release of
effluent to the system. As noted above, this study has been necessitated by the uncertainty
of existing predictive models to determine waste assimilative capacity of swamp waters.




Elevated Mercu vels Found in Fish Ti

As presented in the water quality summary, above, fish tissue analyses in lakes in the
Aberdeen Creek area and in the Waccamaw River have revealed mean mercury
concentrations exceeding the FDA action level of 1.0 mg/Kg. This, in turn, prompted the
State Health Director to issue a fish consumption advisory, effective July 7, 1993, for these
waters. The sources of mercury are not known at this time. Further studies are being done
to better define the geographic scope of the problem areas. :

Shellfish Water Closures due to fecal coliform bacteria
Forty-five percent (2152 acres) of the shellfish waters in the Lumber River Basin have been

closed to harvesting by the NC Division of Marine Fisheries (DMF). These closures are
based on the recommendations of the NC Division of Environmental Health's (DEH)
Sanitation Branch which conducted shoreline sanitation surveys and found fecal coliform
levels that exceeded safe levels for human consumption. Nonpoint source pollution
associated with runoff from coastal development, agriculture, forest land, failing septic
tanks and marinas is the primary source of impairment. Research is currently underway by
Duke University's Marine Lab and DEH on the relationship of land-based activities to
shellfish water closures along North Carolina's southern coastline. DEM recommends that
interagency coordination be increased to develop a common understanding of the extent and
nature of shellfish water closures, to identify existing weaknesses in shellfish water
protection, and to outline a strategy of what would be required protect and reopen these
waters, including the need for new rules or legislation. Staff will continue to evaluate the
sources of bacterial contamination of shellfish waters and to develop necessary statutory
and/or rule modifications to provide the necessary means to address such situations where
standards are not being met nor uses being attained.

Sediment

Sediment is the most widespread cause of water quality use support impairment in the
Lumber Basin, just as it is throughout the rest of the state. There are numerous programs
administered by both state and federal agencies which have been developed to control
sediment from agricultural land, construction sites, forestry operations and others (see
Chapter 5). Without these programs, sediment-related water quality impacts would be
expected to be much worse. However, despite the efforts of these programs, water quality
degradation from sediment is still widespread. Therefore, DEM will continue to work with
the agencies that administer these programs to find new or better ways of improving
sedimentation control measures.

Identifying Sources of Impairment

There are approximately 107 miles of impaired freshwater streams in the basin for which
no probable source of pollution has been identified. Future monitoring and assessment
efforts will seek to identify the sources so that corrective actions can be recommended.
Present source identification efforts for nonpoint sources have been hampered to some
extent by lack of accurate land cover maps for the basin. The state Center for Geographic
Information and Analysis (CGIA) is working on meeting this need. CGIA plans to have
land cover maps and data available statewide in two to three years.
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CHAPTER 1
INTRODUCTION

1.1 PURPOSE OF THIS DOCUMENT

The purpose of the Lumber River Basinwide Water Quality Management Plan (Lumber River Plan)
is to report to citizens, policy makers and the regulated community on

e & o o o

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.

The Lumber River Plan presents recommended strategies for wastewater treatment plant waste
limits and includes recommendations for reductions in nonpoint source loadings. Section 1.2
provides an overview of the plan format to assist in use and understanding of the document. The
Lumber River Plan is the second in a series of basinwide water quality management plans that are
being prepared by the Water Quality Section of the North Carolina Division of Environmental
Management (DEM) under its new basinwide approach to water quality management. Plans will
be prepared for all seventeen of the state's major river basins over the next five years as shown in
Figure 1.1. An introduction to the basinwide management approach and a statewide basinwide
permitting schedule are presented in section 1.3. ‘ . :

Tennesse

(1994 TO 1999)
N:aw Roanoke
Watauga £ Lo
French Broad, =\’ f.:a:f'.:«:f'.:f?a" [l iy
Little EATATATATATATY

1997
B 1998

BASINWIDE ‘MANAGE.MENT PLAN SCHEDULE
FOR NORTH CAROLINA'S 17 MAJOR RIVER BASINS

Chowan

Tar-
Pamlico

Figure 1.1

Basinwide Management Plan Schedule (1994 to 1999)
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Chapter 1 - Introduction

1.2 GUIDE TO USE OF THIS DOCUMENT

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

g:HAPTER 2: General Basin Descri pgg - Physical features, populanon concentratrons, land

cover, animal operations and water uses in the Lumber River basin are summarized in seven
sections. Section 2.1 provides an overview of the major features of the Lumber River basin
such as location, rainfall, population, physiography and so on. Section 2.2 describes the
hydrology of the basin and its four major ‘watersheds. Section 2.3 presents a summary of land
cover within the basin and its four major drainage areas based on information provided from the
US Soil Conservation Service's 1982 National Resources Inventory. Section 2.4 describes
population growth trends and densities by subbasin using 1970, 1980 and 1990 census data.

- The information is presented through a series of maps and tables. Section 2.5 discusses the
Lumber River Natural and Scenic and plans by the Division of Parks and Recreation to obtain
wetland along the river.. Section 2.6 describes registered animal operation in the Lumber Basin.
Section 2.7 discusses major water uses in the basm and introduces DEM s program of water
quality classifications and standards.

g;HAPTER 3, g:a,gse§ and Sources of Water Pollution in mg Lumber RIVQT Basin - Chapter 3

discusses the causes and probable sources of surface water degradation in the Lumber River
basin. It describes both point and nonpoint sources of pollution as well as a number of
important causes of water quality impacts including fecal coliform bacteria, sedimentation,
biological oxygen demand (BOD), toxic substances, nutrients and others. It also dlscusses
pollutant loading in the basin and generally discusses water quality problem areas.

CHAPTER 4: Water ( uality Status in the Lumber River Basin - Data generated by DEM on water

quality and biological communities are reviewed and interpreted in this chapter in order to assess
current conditions and the status of surface waters within the Lumber River basin. Section 4.2
describes the various types of water quality monitoring Londucted by DEM. Water information
is summarized for each of the four major watersheds in the basin (and their respective
subbasins) in sections 4.3 through 4.6. This information is then used to generate a summary of
use(:i s‘;l%;;ort ratmgs for those surface waters that have been momtored or evaluated (sections 4.7
an il ‘ o

: ' rograms - Chapter 5
summarizes the existing point and nonpoint source control programs available to address water
quality problems. These programs represent the management tools available for addressing the
priority water quality concerns. and issues that are identified in. Chapter 6. Chapter 5 also
describes the concept of Total Maximum Daily Loads (TMDLs). TMDLs represent management
strategies aimed at controlhng point and nonpoint source pollutants on various water bodies
within the basin.

CHAPTER 6; ngmw@g gigals, Major Water Quality Concerns and Rgggmmgnded_ Management
Strategies - Water quality issues identified in chapters 2, 3 and 4 are evaluated and prioritized
based on use-support ratings, degree of impairment, and the sensitivity of the aquatic resources
being affected. Recommended management strategies, or TMDLs, are then presented that
describe how the available water quality management tools and strategies described in Chapter 5
will be applled in the Lumber River basm This mcludes generahzed wasteload allocatmns for
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dischargers (primarily for BOD) and recommended programs and best management practices for
controlling nonpoint sources.

1.3 NORTH CAROLINA'S BASINWIDE MANAGEMENT APPROACH

Introduction - Basinwide water quality management is a watershed-based management approach
being implemented by DEM which features basinwide permitting, integrating of existing pointand.
nonpoint source control programs, and preparing basinwide management plan reports.

DEM is applying this approach to each of the seventeen major river basins in the state as a means
of better identifying water quality problems; developing appropriate management strategies;
maintaining and protecting water quality and aquatic habitat; and assuring equitable distribution of
waste assimilative capacity for dischargers. Other important benefits of the basinwide approach
include improved efficiency, increased cost-effectiveness, better consistency and equitability, and
improved public awareness and involvement in management of the state's surface waters.

A basinwide management plan document is prepared for each basin. The plans are circulated for
public review and are presented at public meetings in each river basin. The management plan for a
___given basin is. .completed and approved preceding the scheduled date for basinwide permit renewals

in that basin.. The plans are then to be evaluated, based on followup water quality rnomtonng, and
updated at five year intervals thereafter.

DEM began formulating the idea of basinwide management in the late 1980s. It then established a
basinwide permitting schedule and began intensive basinwide water quality monitoring activities in
1990. A basinwide program description was published in August 1991. Basinwide management
entails coordinating and integrating, by major river basin, DEM'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 mahagement to
North Carolina's Water Quality Program include: (1) improved program efficiency, (2) increased

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

Basinwide management will also facilitate integrating point and nonpomt source pollutlcm
assessment and controls. Once waste loadings from both point and nonpoint sources are
established, management strategies can be deyeloped to prevent overloading of the receiving waters
and to allow for a reasonable margin of safety to ensure compliance with water quality standards.

, asmmdg 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 the dates by which
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management plans are to be completed for each basin. Draft plans are due for completion a year in
advance for public review. Y

Table 1.1 Basinwide Permitting and Planning Schedule for North Carolina's 17
Major River Basins (1993 through 1999). :

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

The number of plans to be developed each year varies from one to six and is based on the total
number of permits to be issued each year. For example, the Cape Fear basin, the state's largest,
has about as many dischargers as all six of the small basins in 1997.. This has been done in order
to balance the permit processing workload from year to year. In years where more than one basin
is scheduled to be evaluated, an effort has been made to group at least some of the basins
geographically in order to minimize travel time and cost for field studies and public meetings.

The earliest basin plans, such as the Neuse and Lumber, may not achieve all of the long-term
objectives for basinwide management outlined above. However, subsequent updates of the plans,
every 5 years, will iricorporate 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 15 steps in Figure
1.2 and is broadly described below. =~ S .

Year Activity

- 1to3 Water i ] i entification of ( nd 1Is: s 1 :
Year 1 entails identifying sampling needs and canvassing for information. It also
entails coordinating with other agencies, the acadermic 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 DEM's Environmental Sciences Branch (ESB) to provide information for
assessing water quality status and trends throughout the basin and to provide data

' for computer modeling. v
3to4 Data A ment an 1 Preparation (ste : Modeling priorities.are

identified early in this phase and are refined through assessment of water quality
data from ESB. Data from special studies are then used by DEM's Technical

1-4



Chapter 1 - Introduction

STEPS IN PREPARING A BASINWIDE
MANAGEMENT PLAN

2 Define Management Goals =

3 Identify Problems & Critical Issues

= 4 Prioritize Problems & Critical Issues

5 Define Manggement Units

Yes

*6 Additional
Data Needs?

7 CollectF

- 8 Analyze

9 Evaluate & Describe Manag;n;nt Options
10 Select Management Approach
11 Prepare Draft Basin Plan
=12 Review / Public Hearin.gs
13 Adoption of Final Plan by EMC

~ 14 Implement Approved Basin Plan

* Contingent on available resources

Figure 1.2 Major Steps and Information Transfers Involved in the Development of a
Basinwide Management Plan.
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Chapter 1 - Introduction

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 as the modeling results occurs with
local governments, the regulated community and citizens groups during this period.
4 Preparation of Draft Basinwide Plan (Steps 9, 10 and 11): The draft plan, which is
prepared by DEM's Planning Branch, is due for completion by the end of year 4. It
is based on support documents prepared by ESB (water quality data) and TSB -
(modeling data and recommended pollution control strategies). Preliminary
findings are presented at informal meetings through the year with local governments
and interested groups, and comments are incorporated into the draft.
5 Public Review and Approval of Plan (Steps 12 thru 15): During the beginning of
‘ year 5, the draft plan, after approval of the Environmental Management
Commission (EMC), is circulated for review, and public meetings are held.
Revisions are made to the document, based on public comments, and the final
document is submitted to the EMC for approval midway through year 5.
Basinwide permitting begins at the end of the year 5. Step 15 involves updating of
the plan during the next cycle five-year cycle. Lo

Each basinwide management plan includes seven chapters: (1) An introduction describing the
purpose and format of the plan, Water Quality Section responsibilities and enabling legislation; (2)
a general basin description including land use, population trends, physiographic regions, and
classifications and standards; (3) an overview of existing pollutant sources and loads within a basin
and a more generic description of causes and sources of point and nonpoint source pollution for the
lay person; (4) an assessment of the status of water quality and biological communities in the basin
including use-support rating and 305(b) information; (5) a description of the TMDL approach and
the state's NPDES and nonpoint source control programs; (6) priority water quality issues and
recommended control strategies, including TMDLs; and (7) implementation, enforcement, and
monitoring plans. This process is discussed in more detail in the basinwide program description
document (Creager and Baker, 1991). . : :

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 Systern (NPDES) permit renewals within a basin will occur within
a prescribed time period after completion of the final basin plan, and will be repeated at five year
intervals. The NPDES permit renewal schedule drives the schedule for developing and updating
the basinwide management plans. ‘ o

In large river basins, permits are to be issued by subbasin. Permitting in tﬁe'Lumb,er River basin
begins in November 1994 and ends in December, 1994 (Table 1.2). .

TABLE 1.2. Subbasin NPDES Permit Schedule for Lumber Basin

Subbasin - Subbasin o .

No. Month/Year B No. Month/Year
03-07-50 November, 1994 03-07-55  December, 1994
03-07-51 November, 1994 03-07-56 December, 1994
03-07-52 December, 1994 03-07-57  December, 1994
03-07-53 December, 1994 . 03-07-58 December, 1994
03-07-54 December, 1994 03-07-59 December, 1994

Plans to be updated every five years - The earliest basin plans may not achieve all of the long-term
objectives for basinwide management outlined above. However, basin plans will evolve and

1-6

[
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improve from basin to basin and from cycle to cycle. For example, subsequent updates of the
plans, every 5 years, will incorporate additional data and new assessment tools (e.g., basinwide
water quality modeling) and management strategies (e.g., for reducing nonpoint source
contributions) as they become available.

1.4. BASINWIDE RESPONSIBILITIES WITHIN THE DEM WATER
QUALITY SECTION

The Water Quality Section is the lead state agency for the regulation and protection of the state's
surface waters. It is one of five sections located within the Division of Environmental
Management. . The other sections are Groundwater, Air Quality, Construction Grants and the
Laboratory.

The primary responsibilities of the Water Quality Section are to maintain or restore an aquatic
environment of sufficient quality to protect the existing and best intended uses of North Carolina's
surface waters and to ensure compliance with state and federal water quality standards. The
Section receives both state and federal allocations and also receives funding through permit fee
receipts. Policy guidance is provided by the Environmental Management Commission. The Water
Quality Section is comprised of over 200 staff members in the central and seven regional offices
(Figure 1.3)..The major areas of responsibility are water quality monitoring, permitting, planning,
modeling (wasteload allocations) and enforcement.

The Central office is divided into four branches, with each branch being subdivided into two units.
The Planning Branch is responsible for developing water quality standards and classifications,
program planning and evaluation, and implementation of new water quality protection programs.
The Classifications and Stormwater Unit handles surface water reclassifications, development of
water quality standards, implementation of the water supply watershed program and development
of the stormwater runoff program. The Program Planning Unit administers the nonpoint source
and basinwide management programs, handles the 401 wetlands certification program, and
coordinates EPA grants, state environmental policy act responsibilities and development of water
quality rules and regulations.

The Operations Branch administers the pretreatment program as well as enforcement and
compliance of the permits issued by the Technical Support Branch. The Facility Assessment Unit
is responsible for permit enforcement, emergency response and the pretreatment program. The
Operator Training and Certification Unit handles operator training and certification and facility
classifications and ratings.

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

Environmen iences Branch is responsible for water quality monitoring, toxicity testing
and biological laboratory certifications. The branch is divided into the Ecosystems Analysis Unit
and the Aquatic Toxicology Unit. Major functions of the Ecosystems Analysis Unit include
biological and chemical water quality monitoring and evaluation; evaluating reclassification
requests; algal analyses; lakes assessments; fish tissue and fish communities studies; benthic
macroinvertebrate community structure (biomonitoring); and special water quality studies including
time of travel and biochemical and sediment oxygen demand. Major functions of the Aguatic
Toxicology Unit include effluent toxicity testing, chemical toxicity evaluations, toxicity reduction
evaluations (TRE), biological lab certification, biocide evaluations and related special studies.

1-7
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WATER QUALITY SECTION
(Chief's Office)

OPERATIONS BRANCH TECHNICAL SUPPORT BRANCH
¥ ‘ I - 1 r ‘ 1 | :
FACILITY OPERATOR | - INSTREAM PERMITS &
ASSESSMENTUNIT | | TRAINING & ASSESSMENT UNIT | | ENGINEERING UNIT
1 : CERT. UNIT : —7 et b . .
I | - [ ] , -
: COMPLEX| RAPID - NPDES
COMPLIANCE] [PRETREATMENT o I | P
m— GROUP |
. GROUF STATE
: ‘ ‘ l GROUP
ENVIRONMENTAL | PLANNING BRANC
SCIENCES BRANCH ‘

) B . a | " - |
| l — CLASSIFICATION % | [PROGRAM
ECOSYSTEMS | * STORMWATER UNIT | |PLANNING

ANALYSIS UNIT UN',T,
’ STORNWATER IMP‘LEMENTATION
BIOLOGICAL||INTENSIVE GROUP ;
ASSESSMENT|| SURVEY & PLANNING
GROUP GROUP CLASSIFICATIONS GROUP
o & STDS GROUP : I
AQUATIC - o ——d [T BASINWIDE
TOXIC. UNIT I : : MANAGEMENT|
- : WETLANDS & |
TOXICITY ,
EVALUATION TECH. REVIEW
GROUP : ‘ )

N ' REGIONAL OFFICES =
ASHEVILLE MOORESVILLE WASHINGTON
REGIONAL OFFICE REGIONAL OFFICE REGIONAL OFFICE

FAYETTEVILLE | RALEIGH | WILMINGTON | | WINSTON-SALEM
REGIONAL OFFICE | |REGIONAL OFFICE | '|REGIONAL OFFICE | |REGIONAL OFFICE

Figure 13 Organizational Structure of the DEM Water Quality Section |
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The seven Regional Offices provide support to the central office and carry out implementation
activities. Activities include wetland reviews, compliance evaluations, permit reviews and facility
inspections for both discharging and nondischarging systems, ambient water quality monitoring,
state environmental policy act reviews, stream reclassification reviews, pretreatment program
support and operator training and certification assistance. In addition, they respond to water
quality emergencies such as oil spills and fish kills, investigate complaints and provide information
to the public. .

Although the basic structure and major responsibilities within the Water Quality Section will remain
unchanged, implementation of a basinwide approach to water quality management will require
some modification of and additions to the tasks currently conducted by each branch and the
regional offices. The goal of basinwide planning is to increase the scope of management activities
from a stream reach to the entire basin. Accomplishing this goal will require more complex water
quality modeling, data interpretation, and data base management within the Water Quality Program.
For example, more sophisticated methods of quantitatively estimating nonpoint source pollutant
loads will need to be developed and applied. In addition, these quantitative estimates of nonpoint
source loads will have to be integrated with information on point sources to determine the total
loading to the system. Planning for future growth will require model projections of various
potential future scenarios to properly allocate the remaining assimilative capacity and fairly
distribute control requirements. Finally, the link between water quality data and model projections
for the multiple stream reaches within a basin, and the overlay of other relevant types of
information, such as land use, will require expanded use of geographic information systems (GIS)
with coordination and support from this state's Center for Geographic Information Analysis
(CGIA). _

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

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

1.5.1 Federal Authorities

The major federal authorities for the state's water quality program are found in various sections of
the Federal Clean Water Act (CWA). '

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

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

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

e Section 305(b) - Each state is required to submit a biennial report to the EPA describing
the status of surface waters in that state.

*  Section 319 - Each state is required to develop and implement a nonpoint source -

pollution management program.

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

. Section 404/401 - Section 404 prohibits the discharge of fill materials into navigable
waters and adjoining unless permitted by the US Army Corps of Engineers. Section 401
requires that the applicant must receive a state Water Quality Certification prior to issuance
of a 404 permit by the Corps.

1-9
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1.5.2 State Authorities

The following authorities are derived from North Caroﬁna state statutes. Many of these statutes
have been created in response to the federal legislation. ~ -

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

G.S. 143-214.2 - Prohibits the discharge of wastes to surface waters of the state
without a permit. ' - ) :
G.S. 143-214.5 - Provides for establishment of the state Water Supply Watershed
Protection Program.

G:S. 143-214.7 - Directs the EMC to establish a Stormwater Runoff Program. :
G.S. 143-215 - Authorizes and directs the EMC to establish effluent standards and

lmitations. :

" G.S. 143-215.1 - Outlines methods‘fc')r control of sources of water pollution (NPDES

and nondischarge permits, statutory notice requirements, public hearing requirements,
appeals, etc.). : : o o

~G.S. 143-215.1 - Empowers the EMC to issue special orders to any person whom it

finds responsible for causing or contributing to any pollution of the waters of the state
within the area for which standards have been established. S , ‘
G.S. 143-215.3(a) - Outlines additional powers of the EMC including provisions for
adopting rules, charging permit fees, delegating authority, investigating fish kills and
investigating violations of rules, standards or limitations adopted by the EMC.

G.S. 143-215.6A, 143-215.6B and 143-215.6C - Includes enforcement
provisions for violations of various rules, classifications, standards, limitations, provisions
or management practices established pursuant to G.S. 143-214.1, 143-214.2, 143-214.5,
143-215, 143-215.1, 143-215.2. 6A describes enforcement procedures for civil penalities.
6B outlines enforcement procedures for criminal penalties. 6C outlines provisions for
injunctive relief. o o -
G.S. 143-215.75 - Outlines the state's Oil Pollution and Hazardous Substances Control
Program. :

REFERENCES CITED: CHAPTER 1

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



CHAPTER 2

GENERAL BASIN CHARACTERISTICS AND
- WATER QUALITY CLASSIFICATIONS AND
STANDARDS

2.1 LUMBER RIVER BASIN OVERVIEW

The Lumber River Basin lies along the North Carolina/South Carolina border at the southeast
corner of the state stretching about 150 miles from the Atlantic Ocean coastline in Brunswick
County to the Sandhills region and in southern Moore and Montgomery Counties (Figure 2.1).
The Lumber Basin is the home of Calabash seafood in Brunswick County; the vast Green Swamp
and Lake Waccamaw in Columbus County; and world-renowned golf resorts in the vicinity of
Southern Pines in southern Moore County. In addition, much of the mainstem of the Lumber
River has been designated as a state Natural and Scenic River, one of just four in North Carolina.

The basin has a population of about 259,539 and encompasses an area of 3,343 square miles in all
or part of 10 different counties including: Brunswick, Columbus, Bladen, Robeson, Cumberland,
Hoke, Scotland, Richmond, Moore and Montgomery. Municipalities with a population of 5,000
or more (1990 census data) include Lumberton, Laurinburg, Southern Pines, Pinehurst and
- Whiteville. Population growth for the basin as a whole from 1980 to 1990 is estimated to be 7.9
percent. This compares to a statewide population increase of 12.7 percent for the same period.
Population and growth rates are discussed in more detail in section 2.4.

There are 2,247 miles of freshwater streams in the basin, most of which are supplementally
classified as swamp waters. There are also 4,800 acres of waters along the coast that are classified
as salt waters, approximately 90% of which are classified SA and the remainder SC. According to
a 1982 study conducted by the United States Department of Agriculture (USDA) Soil Conservation -
Service (SCS), 58 percent of the land area was forested, 32.9 percent was in agriculture
(cultivated, uncultivated and pasture lands) and 3.3 percent of basin was classified as developed.

Avefage rainfall in the Lumber basin ranges from a low of about 45 inches per year in the central
portion to over 50 inches per year near the coast and towards the Sandhills. The average July

temperature is a little over 800 F and the Coastal Plain portion of the basin has an
evapotranspiration rate of greater than 42 inches per year. This is the highest in the state and
constitutes over 70 percent of the average annual rainfall. :

The Lumber basin is divided into two major physiographic regions: the Piedmont (Sandhills) and
the Coastal Plain. The dividing line is located along a subtle escarpment called Coats Scarp which
extends through central Hoke, Scotland and northern Cumberland Counties. The Piedmont is
located northwest of this line and the Coastal Plain is located to the southeast (Figure 2.2). That
portion of the Piedmont encompassed by the Lumber Basin is known as the Sandhills. The
Sandhills are underlain by the Tuscaloosa geologic formation which is composed of light-colored
sands and clays. It is overlain by well-drained sandy soils including the Lakeland and Wagram
soil types. These soils have a high percolation rate which allows for ample recharge of natural
groundwater reserves. This, in turn, benefits local streams which receive substantial flow from
groundwater discharges that feed streams with high quality water during low rainfall periods. The
water quality of streams in this region is generally good to excellent. Use of soils for wastewater
treatment is somewhat limited by steep to moderate slopes and the low filtering capacity of the
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Chapter 2 - General Basin Description

sandy soils. Care must taken in land development and use of these soils for wastewater treatment
to prevent contamination of the underlying groundwater.

The Coastal Plain region is subdivided into two subregions called the Inner and Outer Coastal
Plain. The divide occurs along Surry Scarp which runs southwest to northeast through Columbus
County (west of Lake Waccamaw) and southern Bladen County. The inner Coastal Plain, which
is underlain by the Black Creek geologic formation, extends southeast from the Sandhills to the:
Surry Scarp. It includes the Lumber River watershed and its tributaries (downstream from the
Sandhﬂls) as well as streams in eastern Scotland County that flow into South Carolina (such as
Gum Swamp and Shoe Heel Creeks). The outer Coastal Plain extends southeastward from the
Surry Scarp to the Atlantic Ocean and is underlain by the Pee Dee formation. It includes most the
Waccamaw River drainage, Green Swamp, small coastal rivers and the estuarme area of the basin.

The Coastal Plain region, as a whole, is generally charactenzed by relatively flat low-lying terrain,
sluggish "blackwater streams" that are bordered by swamps and bottomland forests, and poorly
drained soils. Streams flowing through swampland areas are naturally tea-colored by tannic acid
from decomposing plant material, hence the name "blackwater”. The differences between the Inner
and Outer Coastal Plain subregions are a matter of degree. The terrain is flatter in the outer Coastal
Plain, elevations are lower, streams are bordered by wider wetland floodplains and soils are
wetter, thereby posing limitations on a wider array of land uses. Roughly 75% of the land area in
the outer Coastal Plain is forested. Predominant soil types include Pamlico, Bayboro, Leon,
Muck-Peat and Swamp-Tidal marsh. Elevations are a little higher in the Inner Coastal Plain, and
soils are more conducive to agriculture and other uses, although they still generally require
drainage for farming, and most pose limitations for wastewater treatment. With the exception of
the Norfolk and Orangeburg soils in southeastern Hoke, Scotland and southern Robeson Counties,
most soils pose moderate to severe limitations for wastewater disposal because of high water
tables, slow percolation rates and/or flooding.” A good indicator of the extent of use limitations
posed by saturated soil conditions is the percentage of hydric soils in a given area.

Table 2.1 presents the percentage of hydric soils for 8 of the 10 counties in the Lumber Basin.
Those four counties comprising most of the coastal plain portion of the basin (Bladen, Brunswick, -
Columbus and Robeson) have, as a whole, over 50% of their land area classified as hydric soils
based on USDA soil classifications. The water content of hydric soils is generally sufficient to
support wetlands vegetation. In fact, the presence of hydric soils was used in a 1991 study (NC
Department of Environment, Health and Natural Resources, 1991) to determine the extent of
wetlands prior to European settlement. Today, despite drainage for agriculture and forestry, a
large percentage of the land area in the lower Lumber Basin is still in wetlands. These wetlands
serve important functions in providing habitat for wildlife, retaining flood waters, protecting water
quality, and more. Wetlands values for water quality protection and related regulatory programs
are presented i in Section 5.3.8 in Chapter 5.

Table 2.1 Percentage of Land Surface in Hydric Soxls by County in the Lumber Basin

County ,_L_c_S_LsH dric Soil ~ County Hydric Soils
Bladen . 54.1% * Hoke ’ 18%
Brunswick 58.3% Richmond 17.6%
Columbus © 577% Robeson 47%
Cumberland - 33. 8% » Scotland _ 26.7%

The Coastal Plain is underlain by deep sands and hmestone Groundwater is abundant and is a
major water supply source in the basin, especially southeast of Lumberton where there are few
surface water intakes. In light of the abundance of groundwater, the flat terrain and the high
evapotranspiration rate, there are relatively few surface water impoundments and most major
- streams are free-flowing. The eastern half of the basin does, however, have several natural lakes

N
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Chapter 2 - General Basin Description

the most prominent of which is Lake Waccamaw. These lakes are associated with Carolina Bays,
intriguing natural landscape features of unknown origin found throughout the Coastal Plain of
North Carolina and other southern Atlantic Coast states.

2.2 BASIN HYDROLOGY AND THE FOUR MAJOR WATERSHEDS

Despite its name, the Lumber River Basin is actually composed of four separate river systems or °
watersheds, as they will be referred to in this plan (Table 2.1). The largest of the four watersheds
is the Lumber River Watershed from which the overall basin draws its name. The others
include the Waccamaw River Watershed, the Little Pee Dee Headwaters Watershed,
which includes Shoe Heel and Gum Swamp Creeks, and the Coastal Area Watershed which
includes the Shallotte and Lockwoods Folly Rivers. - All of these watersheds, except the coastal
- area watershed, flow southwest into South Carolina and are tributaries, directly or indirectly, of the
Great Pee Dee River which flows into the Atlantic Ocean near Georgetown, SC (Figure 2.3). The
Coastal Area Watershed flows to the Atlantic Ocean through several inlets.

The four watersheds correspond with 8-digit hydrologic units under a watershed classification
system used by the U.S. Water Resources Council and U.S. Geological Survey (USGS) (Figure
2.4). In addition, several of these watersheds are further subdivided for management purposes by
DEM into subbasins denoted by 6-digit numbers (03-07-50 through 03-07 59) as shown in Figure
2.1 and presented in Table 2.2. The Lumber watershed has five subbasins, the Waccamaw has
three, and the others have one. There are ten subbasin in all in the Lumber basin. Each of these
four watersheds is discussed in more detail in sections 2.2.1 through 2.2.4, below.

Table 2.2 Hydrologic Divisions in the Lumber River Basin

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

- Watershed Name and Major Tribs (Figure 2.3) (Figure 2,1)
Lumber River and Tributaries 03040203 03-07-50, 51,52, 53 and 54
Naked Creek " 03-07-50
Drowning Creek " "
Lumber River Mainstem " 03-07-50 and 51
Raft Swamp " 03-07-52
Big Swamp " 03-07-53
Ashpole Swamp " 03-07-54
Little Pee Dee River Headwaters 03040204 03-07-55
Shoe Heel Creek " "
Bridge Creek " "
Gum Swamp " "
Waccamaw River and Tributaries 03040206 03-07-56, 57 and 58
Lake Waccamaw and Waccamaw " 03-07-56
River down to White Marsh
Lower Waccamaw River " 03-07-57
below White Marsh confluence , ,
White Marsh " 03-07-58
Coastal Drainage 03040207 03-07-59
Lockwoods Folly River " "
Shallotte River " "
Calabash River " "
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Chapter 2 - General Basin Description

2.2.1 Lumber River Watershed

With a drainage area of 1,043,300 acres, the Lumber River watershed is the largest of the four
watersheds in the overall Lumber River Basin. It is formed at the confluence of Buffalo Creek
with Drowning Creek along the Scotland and Hoke County line near SR 1424. This point of
origin generally coincides with the transitional boundary between the Sandhills and Coastal Plain

- regions. Other counties in the Lumber River watershed include Columbus, Robeson, Bladen,
Cumberland, Moore, Montgomery and Richmond.

- From its origin, the Lumber flows for approximately 115 miles past Maxton, Lumberton, and Fair
Bluff before crossing into South Carolina where it joins the Little Pee Dee River. It has been
designated as a state Natural and Scenic River from SR 1412 in Scotland County downstream to
the South Carolina line (Kim Huband, Per comm.). Principal tributaries of the Lumber River
include Raft Swamp, Big Swamp and Ashpole Swamp. The Lumber River watershed is divided
into five subbasins. Subbasin 03-07-50 includes most of Drowning Creek and its tributaries as
well as most of the Sandhills portion of the basin. It features the only outstanding resource waters
(ORW) in the basin, Naked Creek, and is generally characterized with high quality streams.
Subbasin 03-07-52 includes the Raft Creek drainage area and the town of Red Springs. Subbasin
03-07-53 encompasses the Big Swamp drainage area. Subbasin 03-07-54 includes the Ashpole
Swamp drainage area in North Carolina. Ashpole Swamp is a tributary of the Lumber but its
confluence is in South Carolina. Subbasin 03-07-51 includes the entire Lumber River mainstem in
North Carolina, its minor tributaries and the lower portion of Drowning Creek.

»2.2.2 Little Pee Dee River Headwaters Watershed

The Little Pee Dee River headwaters watershed is approximately 255,100 acres in size and
encompasses most of Scotland County, including the Town of Laurinburg. It also includes small
portions of eastern Richmond and western Robeson Counties. Principal streams include Big Shoe
Heel Creek, Bridge Creek and Gum Swamp Creek. These creeks flow southwest and join with
other creeks in South Carolina to form the Little Pee Dee River. "

2.2.3 Waccamaw River Watershed

The Waccamaw River watershed covers approximately 804,400 acres in Columbus, western
Bladen and northern Brunswick Counties. It includes Lake Waccamaw and a large portion of
Green Swamp, most of which has been converted from pocosin wetlands to pine plantations.
- Roughly 63 percent of the watershed is forested and 27 percent is in agriculture, mostly cropland.
The Waccamaw River originates at Lake Waccamaw and flows southwest through forested
- wetlands into South Carolina, eventually joining with the Great Pee Dee River.

- This watershed is subdivided into three subbasins. Subbasin 03-07-56 includes the drainage area
for Lake Waccamaw and that portion of the Waccamaw River downstream of the lake but upstream
of the confluence with White Marsh. Subbasin 03-07-58 includes the entire White Marsh drainage
area upstream from the Waccamaw River.  Subbasin 03-07-57 includes the drainage area for the

lower Waccamaw River. Lake Waccamaw is an important natural resource serving as both a
popular recreation and vacation area as well as home to several threatened or endangered species
including a federally endangered fish, the Waccamaw Silversides (see Section 6.2.2) and two

. state-threatened mollusks, Savannah lilliput (Toxolasma pullus) and Waccamaw spike (Ellipto
- waccamawensis). These species are found in the lake as well as in Big Creek and its tributaries.

2.2.4 Coastal Area Watershed

This watershed covers a 131,400-acre area. It éncbmpasses the southern half of Brunswick
County west of Long Beach including Bolivia, the county seat. It is made up of several small -
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stream systems which flow southward from Green Swamp to the ocean including the Lockwoods
- Folly River, Shallotte River and the Calabash River. The watershed is 78 percent forested, much
of which is in pine plantations. The mainland is protected by a line of barrier islands separated by
a series of inlets: Lockwoods Folly Inlet, Shallotte Inlet, Tubbs Inlet and Browns Inlet (in South
Carolina). The islands support several popular vacation communities including Sunset Beach,
Ocean Isle Beach and Holden Beach. Landward of the islands is a narrow estuary and the
Intracoastal Waterway. Calabash (population 1,217) and Shallotte (population 1,073) are the
largest municipalities in this watershed and are important commercial fishing ports. They are also
experiencing explosive growth. From 1980 to 1990, population increased by 57 percent for
Shallotte and 845 percent for Calabash. ’

2.3 LAND COVER

Land cover information in this section is derived from the federal Soil Conservation Service's
(SCS) National Resources Inventory (NRI) of 1982. The SCS is an agency of the US Department
of Agriculture (USDA). The NRI is a multi-resource national inventory based on soils and other
resource data collected at scientifically selected random sample sites. According to the SCS 1992
NRI Instructions booklet (SCS, 1992), the- 1982 NRI was the most comprehensive study of our
nation's nonfederal natural resources ever conducted. It is considered accurate to the 8-digit
hydrologic unit scale (SCS, 1993). '

Land cover types identified by the NRI as occurring in the Lumber Basin include cultivated
cropland, uncultivated cropland, pastureland, forest land, minor lands, urban and built-up land,
rural transportation, small water areas and census waters. Table 2.3 summarizes acreages and
percent cover of these land cover types for the basin as a whole and for the four major watershed
areas (8-digit hydrologic units). Table 2.4 provides a description of each of these cover types.

Table 2.3 Land Cover in the Lumber River Basin by 8-Digit USGS Hydrologic Units

(USDA, Soil Conservation Service - 1982 NRI)
Lumber Little Pec Dee | Waccamaw Coastal _
03040203 103040204 03040206 03040207 TOTAL

: Acres Acres Acres Acres ACRES | % of

LAND COVER | (1000s) P8 (1000s) %4 (1000s) %0} (1000s) %4 (1000s) I TOTAL
Cult. Crop 374.8 35.9 412 1628 215.6 2688 . 174 13.2 649.0 29.0
Uncult. Crop 16.4 1.6 9.6 3.8 0.0 0.0 0.0 0.0 - 26.0 1.2
Pasture 2041 2.0 156} 6.1 2.1 0.3 0.0 0.0 38.1 1.7
Forest : -519.4 49.8 164.7 64.6] 508.6 63.2] 103.3 78.61 1296.0 58.0
Minor Land 18.7 1.8 2.8 1.1 17.1 2.1 3.2 24 41.8 1.9
Urban/built-up 41.0 39 9.1 3.6 18.8 23F 48 37 73.7 33
Rural Trans. 384 3.7 9.1 3.6 11.3 1.4 0.0 0.0 58.8 2.6
Sm. Water Areas 7.1 0.7 2.7 1.1 2.4 0.3 2.7 2.1 14.9 0.7
Census Water 7.1 0.7 0.3 0.1 28.5 3.5 *0.0 0.0 359 1.6
Totals 1043.3] 1000 255.11 100.0] 804.4] 100.0] 1314| 100.0] 22342 100.0
% of Total Basin 46.7 114 36.0 5.9 100.0

Land cover in the basin, as presented in Table 2.3, is dominated by forest land (58%) and
agriculture (31.9%) which jointly comprise roughly 90% of the land/water surface area in the entire
basin. There is little urban development (3.3% of basin) and open water (2.3% of basin). The
remaining 4.5% of land cover is in rural transportation (2.6%) and minor lands (1.9%).
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Table 2.4 Description of Land Cover Types (1982 NRI - USDA SCS)

Lan ver T

1) Cﬁltivated Cropland

2) Uncultivated Cropland

3) Pastureland

4) Forest Land

5) Minor Land
6) Urban and Built-up Land

7) Rural Transportation:

8) Small Water Areas
9) Census Water

Land Cover Descript

Land used for the production of adapted crops for harvest,

~ including row crops, small-grain crops, hay crops, nursery
- crops, orchard crops, and other specialty crops. The land may

be used continuously for these crops or they may be grown in
rotation with grasses and legumes.

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

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

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 nonforest 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.

Lands not classified into one of the other categories.

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 categories definitions (e.g., small parks

~or water bodies) but are completely surrounded by urban and

built-up lands are placed in this category. :
Consists of all highways, roads, railroads, and associate

rights-of-way outside Urban and Built-up areas; private roads

to farmsteads, logging roads; and other private roads (but not
field lanes). ‘ o
Water bodies less than 40 acres in size and streams less than
one-half mile wide. . T ' B
Large water bodies consisting of lakes and estuaries greater
than 40 acres and rivers greater than one-half mile in width. -~

2.4 POPULATION AND GROWTH TRENDS IN THE BASIN

Population growth information is based on 1970, 1980 and 1990 census data. Information is
summarized in Figures 2.5 and 2.6 and in Table 2.5. The overall population of the basin, based
on 1990 census data, is estimated to be 259,539. Most of the population is concentrated in the
upper basin (Figure 2.5). Figures 2.5 and 2.6, which are discussed in more detail below, are
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based on information contained in Table 2.5. This table presents census data for 1970, 1980 and
1990 for each of the subbasins. It also includes land areas and population densities
(persons/square mile) by subbasin based on the land area (excludes open water) for each
subbasin.

In presenting these data, it is important to point out that some of the population ﬁgures are
estimates because the census block group boundaries do not, specifically, coincide with subbasin’
boundaries. The census data are collected within boundaries such as counties, municipalities and
roads. By contrast, the subbasin lines are drawn along natural drainage divides separating
watersheds. Therefore, where a census block group straddles a subbasin line, an estimate has to
be made on the percentage of the population that is located in the subbasin. This is done by simply
determining the percentage of the census block group area located in the subbasin and then taking
that same percentage of the total census tract population and assigning it the subbasin. Use of this
- method necessitates assuming that population density is evenly distributed throughout a block
group, which is not always the case. The chance of error associated with this method, however, 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.

Figure 2.5 shows population densities by census block group based on 1990 census data. The
population density categories are based on persons/acre. An average family unit size is close to 2.5
persons. Therefore, a density of 2.5 persons/acre (1600 persons/square mile) is very roughly
equivalent to one house per acre. The lowest density category of less than 0.1 persons/acre is
equivalent to less than 64 persons/square mile. Subbasin 51, encompassing Lumberton,
Pembroke and Fair Bluff is the most densely populated with 121 persons per square mile. This
compares with an overall basin density of 78 persons per square mile. The next highest subbasins,
having a population density of greater than or equal to 100 persons per square mile, are 52 (Red
Springs - 104 persons/square mile) and 55 (Laurinburg - 100 persons/square mile). The lowest
population densities are found in subbasins 56 and 57 with respective densities of 30 and 37
persons/square mile..-

Figure 2.6, which displays both twenty-year growth trends (1970 to 1990) and ten-year growth
trends (1970 to 1980 and 1980 to 1990) for each subbasin, reveals two major growth areas.
Subbasin 51 (Lumberton area) and subbasin 59 (coastal communities) saw their populations more
than double over the 20-year period (1970 to 1990). Interestingly, however, most of this growth
occurred in the ten-year interval from 1970 to 1980 (Figure 2.6 inset map). Over the past ten
years, those areas with the highest population growth are subbasin 50 (Southern Pines area) and
subbasin 59 (coastal communities) with growth rates in the 25 to 50% range.

2.5 Lumber River State Park - Natural Heritage Priority Areas

The North Carolina Division of Parks and Recreation, along with designating the Lumber River as
a State Natural and Scenic River, has established a park along the river from SR 1412, in Scotland
County, to the South Carolina State line (Ellis, 1994). The Division's Natural Hentage Program
~ has identified eight areas along the river as Natural Heritage Priority Areas. These sites, all of
which involve extensive tracts of swamp and wetlands, total 6,756 acres and have been designated
by the Division as priorities for acquisition and protection as part of the Lumber River State Park.
The emphasis of these acquisitions is to safeguard significant examplcs of the river's natural
communities and rare species. Development at each of the sites is to be minimal. The park's
master plan calls for these lands to be purchased in two phases. The master plan also calls for the
purchase of additional lands that will connect these areas and form continuous corridors. The
master plan calls for each of these connecting buffer corridors to extend for a minimum of 400 feet
on each side of the river. The areas are dep1cted in Figure 2.7 and hsted below in Table 2.6.
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Table 2.6  Natural Heritage Priority Acquis;ition Areas for Lumber River State Park

Phage I Phase II

1. Lower Buck Landmg Swamp (531 acres) 1. Spring Branch Church Swamp (616 acres)
2. Piney Island and Swamp (537 acres) 2. Big Sandy Ridge (376 acres)

3. Net Hole Swamp (1570 acres) 3. Fair Bluff Swamp (1178 acres)

4. Bluff Swamp (1268 acres) 4. Princess Ann Swamp (680 acres)

2.6 Registered Animal Operations

On December. 10, 1992, the Environmental Management Commission adopted a rule modification
(15A NCAC 2H .0217) to establish procedures for properly managing and reusing animal wastes
from intensive livestock operations. The goal of the rule is for intensive animal operations to
operate so that animal waste is not discharged to waters of the state. The rule applies to new,
expanding or existing feedlots with animal waste management systems designed to serve more than
or equal to the following animal populations: 100 head of cattle, 75 horses, 250 swine, 1,000
sheep or 30,000 birds with a liquid waste system. The deadline for submittal of registrations to
DEM for existing facilities was December 31, 1993. The following tables summarize the number
of registered operations and animals, by type, subbasin (Table 2.7) and county (Table 2.8) for
those registrations received for the Lumber Basin through April 1994.

Table2.7  Numbers of Registered Animal Operations and Animals by Type and Subbasin in
the Lumber River Basin

~ TYPE OF ‘ SUBBASINS -
OPERATION} 50 | 51 52 | 53 54 | 55 56 | 57 58 59 [ITOTALS

CATTLE

Operations
Animals 198 90 485 773
CHICKENS
Operations
Animals
DAIRY
Operations
Animals
POULTRY
Operations
Animals
SWINE

- Operations
Animals| 31,700] 28,885
TOTALS

11
1,426,600

240,000 1,006,600

1
16,865] 88,738]|141,070

30
129,851

160
8,273 657,122

32
166,537

Operations 51 22 4 351 12 39 2 33 22 6] 180

Animals| 31,700] 29,083] 16,865|150,528]/381,070] 1,233,137]  4,300{130,696{220,903] 8,273} 2,206,555
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Table 2.8 Numbers of Registered Animal Operatmns and Animals by Type and County in
the Lumber River Basin

TYPE OF COUNTIES

OPERATION]BLADE |BRUNS [COLUM|CUMBE| HOKE |[MOORE]RICHM |ROBES {SCOTL |TOTALS

CATTLE]
Operations

Animals 125 360 288 773

CHICKENS}

Operations 2
Animals . ’ 121,000 121,000
DAIRY]] ‘

- Operations
Animals 360 700 1,060

POULTRY

Operations 2 4 5
Animals| 180,000 . 360,000| 886,600] 1,426,600
SWINE

Operations 20 12 48 1 8 4 1 47 19 160

Animals] 65,441] 23,468 146,948 969] 16,125 27,300 4,400} 277,895 94,576 657,122

TOTALS

Operations 22 13 50 1 20 4 1 54 24 180

Animalsl 245,441} 23,593 147,668 969] 16,413] 27,300 4,400} 759,595| 981,176] 2,206,555

The numbers of animals are based on estimates provided by the operators of the average daily
animal population at their facilities. It should be noted that only those poultry and chicken
operations that utilize a wet waste management system are required to register, and these constitute
only a small percentage of all poultry operations (chicken and turkeys). Most poultry operations
utilize a dry litter waste management approach which is not subject to the registration requirement.

2.7 SURFACE WATER CLASSIFICATIONS AND WATER QUALITY
STANDARDS

2.7.1 Program Overview

Clean water is critical to the health, economic well-being and the quality of life of those residing or
working in the Lumber basin. Most water users throughout the basin rely on surface water for
basic needs such as water supply and/or wastewater disposal. In addition, many businesses and
residents of the Lumber Basin rely directly or indirectly on a healthy river and its tributaries for
their source of living. Commercial fisherman, water-oriented real estate and building industries,
and those businesses that serve the recreational needs of the basin such as fishing, boating and
vacationing are just some examples. To these groups and the public they serve, it is important that
the waters support viable fisheries and shellfish resources. In addition, full enjoyment of boating,
swimming and residing along the water requires the waters to be relatively safe (low risk of
contracting water-borne disease) and aesthetically desirable (free of objectionable colors, odors and
smells). Yet maintaining clean water becomes increasingly difficult and more expensive as the
population grows, as land develops and as competition for its resources heighten. In order to
assure that water quality throughout the basin is maintained at levels that support the various uses
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presented above as well as aquatic life, North Carolina has established a water quality classification .
and standards program (15A NCAC 2B 0. 200). ,

Waters were classified for their "best usage" in North Carolina beginning in the early 1950's, with
classification and water quality standards for all the state's river basins adopted by 1963. The
effort to accomplish this included identification of water bodies (which included all named water
- bodies on USGS 7.5 minute topographic maps), studies of river basins to document sources of -
pollution and appropriate best uses, and formal adoption of standards/classfxcauons following
public hearings.

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

-2.7.2 Statewide Classifications and ‘Water Quality Standards

Appendix I summarizes the state's pnmary and supplemental classifications including, for each
classification, the best usage, key numeric standards, stormwater controls and other requirements
as appropnate

Primary Classifications

Under this system, all surface waters in the state are assigned a przmary classification that is
“appropriate to the best uses of that water body (e.g., aquatic life support and swimming). Primary
freshwater classifications include the following: C, B and WS (Water Supply) I through WS V.
The WS freshwater classifications may also include a CA designation which stands for critical
area. The critical area is an area in close proximity to a water supply intake and/or the shoreline of
the reservoir in which it is located. Primary saltwater classifications include SC, SB and SA. SC
and SB are saltwater counterparts to the freshwater C and B classifications. SA is a classification
assigned to waters used for shellfish harvesting. SA, WS-I and WS-II are also, by definition,
consuiered to be ngh Quality Waters, discussed below _

Supplemental Classxficatmns

In addition to primary classifications, surface waters may be assigned a supplemental
classification. The supplemental classifications include HQW (High Quality Waters), ORW
(Outstanding Resource Waters), NSW (Nutrient Sensitive Waters), Tr (Trout Waters) and Sw
(Swamp Waters). Most of these have been developed in order to afford special protection to
sensitive or highly valued resource waters. While all surface waters are assigned a primary
classification, they ‘may have one or more supplemental classifications. For example most
freshwater streams in'the Lumber basin are classified C Sw. In this example, C is the primary
classification followed by the Sw (swamp) supplemental classification. As another example, one
segment of Lumber R1ver near Lumberton is classd'ied as WS«IV Sw HQW CA. I

Water Quahty Standards ‘
Each primary and supplemental classification is a331gned a set of water quahty standards that
establish the level of water quality that must be maintained in the water body to support the uses
associated with each classification. ‘Some of the standards, particularly for HQW and ORW
waters, outline protective management strategies aimed at controlhng point and nonpoint source
pollutlon These strategies are summarized in Appendix I and are discussed briefly in section
2. 7 3 below Tables 1 and 2 in Appendix 1 summanze the state's freshwater and saltwater
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numeric standards. The standards for C and SC waters establish the basic protection level for all
state surface waters. With the exception of Sw, all of the other primary and supplemental
classifications have more stringent standards and provide for higher levels of protection. The Sw
classification allows for a lower dissolved oxygen and pH standard than other waters due to
naturally-occurring low dissolved oxygen and high pH conditions in swamp waters. Dissolved
oxygen is discussed more fully in Chapter 3.

2.7.3 Surface Water Classifications in the Lumber Basin

The Lumber Basin has examples of all but four of the classifications and supplemental
classifications presented above. The exceptions include trout waters (Tr), which are found only in
the western half of the state, as well as WS-I, WS-III and NSW.

Most of the freshwater streams in the basin are classified as C Sw. Those freshwater streams not
supplementally classified as Sw are confined primarily to the Sandhills portion of the basin and
include: tributaries to Drowning Creek, tributaries to the Lumber River upstream from Pembroke,
and the upper reaches of Gum Swamp Creek in Scotland County above Richmond Mill Pond.

There are few occurrences of B and SB waters throughout the basin. The two most prominent
examples of B waters include Lake Waccamaw in Columbus County and Gum Swamp Creek in
Scotland County. ' :

Streams classified WS are also limited in number and extent. They include Drowning Creek and
most of its tributaries in Moore, Richmond and Montgomery Counties, and the Lumber River and
most of its tributaries between Lumberton and Pembroke in central Robeson County.

Most of the saltwaters in the basin are classified as SA, which by deﬁnition are also considered
high quality waters (HQW).

High Quality Waters (HQW) in the Lumber Basin
High Quality Waters in the Lumber Basin (include the following (Figure 2.8):

. Lockwoods Folly River from the mouth of Royal Oak Swamp to Intra-coastal Waterway
(based on SA water classification); .

. Shallotte River from US 17 to Intra-coastal Waterway (based on SA water classification);

° Intra-coastal waterway from South Carolina to the Cape Fear Basin boundary (based on SA
water classification); _
Lumber River mainstem from Drowning Creek to the Hwy 301 bypass at Lumberton; and
Drowning Creek and most of its tributaries in Moore, Montgomery and Richmond
Counties upstream from Aberdeen Creek (based on WS-II water classification).

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

For nonpoint source pollution, development activities which require an Erosion and Sedimentation

Control Plan in accordance with rules established by the NC Sedimentation Control Commission
or local erosion and sedimentation control program approved in accordance with 15A NCAC 4B
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.0218, and which drain to and are within one mile of high quality waters will be reqmred to control
runoff from the one—mch design storm using e1ther a low density or high density option descnbed
in the rules.

Outstanding Resource Waters in the Lumber Basin

The only waters in the North Carolina portion of the Lumber Basin classified as outstanding

resource waters (ORW) are Naked Creek and its tributaries in Richmond and Montgomery -
Counties (Figure 2.8). In addition, the Waccamaw River and Lake Waccamaw are also being

considered for reclassification to ORW. It should also be noted that the Little Pee Dee River in

South Carolina below it's confluence with the Lumber River (Figure 2.3) has been classified as

Outstanding Resource Water by the State of South Carolina (SC Department of Health and

Environmental Control, 1993).

Special protection measures that apply to North Carolma ORWs are set forth in 15A NCAC 2B
.0216, most of which is included in Appendix I. At a minimum, no new discharges or expansmns
will be penmtted and stormwater controls for most new development will be reqmred

For the protection of South Carolina's waters, including the Little Pee Dee ORW, South Carolina
water quality officials from the Department of Health and Environmental Control (SCDHEC) have
recommended that the point source management strategies in North Carolina streams should
maintain a level of water quality which supports the classification and standards of the waterbody
into which they flow in South Carolina (Sherer 1994, letter) (SCDHEC, 1993). North Carolina is
mindful of the need to protect South Carolina's waters and believes that the point source
management strategies being recommended in Chapter 6 will serve to address this need.

Lockwoods Folly River Water Quality Management Plan

That portion of the Lockwoods Folly River downstream from a line between Genoes Point and
Mullet Creek to the Intra-coastal waterway (Figure 2.8) is subject to a management plan adopted by
the Environmental Management Commission under 15A NCAC 2B.0219. The plan, which is
included in its entirety in Appendix I, states that new or expanded NPDES permits will be issued
only for non-domestic, non-industrial process type discharges (such as non-industrial process .
cooling or seafood processing discharges), and that a public hearing is mandatory for any
proposed (new or expanding) NPDES pennlt in this area.
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CHAPTER 3

CAUSES AND SOURCES OF WATER POLLUTION
IN THE LUMBER RIVER BASIN

3.1 INTRODUCTION

The intent of this chapter is to provide the reader with a basic understanding of causes and sources
of water pollution, in general, and to then briefly discuss how surface water quality is affected in
the Lumber Basin. Causes of water pollution, including sediment, nutrients, bacteria, oxygen-
demanding wastes, metals and organic cliemicals, are described in Section 3.2. Sources of
pollution, point sources and nonpoint sources, are described in Sections 3.3 and 3.4,
respectively. Actual water quality assessment data are presented in Chapter 4, and specific
pollution control strategies are presented in Chapter 6.

3.2 CAUSES OF WATER POLLUTION

The term causes of pollution refers to the substances which enter surface waters from point and
nonpoint sources resulting in water quality degradation. The major causes of pollution in the
Lumber Basin include biochemical oxygen demand (BOD), nutrients, toxics (such as heavy
metals, chlorine, ammonia and pesticides), sediment, color, and fecal coliform bacteria. Each of
the following descriptions indicates whether the cause is point or nonpoint source-related (or a
combination).

3.2.1 Oxygen-Consuming Wastes

Oxygen-consuming wastes are substances, such as decomposing organic matter, which can react
with and remove dissolved oxygen from the water column. Maintaining a sufficient level of
dissolved oxygen in the water is critical to most forms of aquatic life. Understanding oxygen-
consuming wastes and their impact on water quality is enhanced by some basic knowledge of
dissolved oxygen and the factors which affect its concentrations in the water.

The concentration of dissolved oxygen (DO) in a water body is one indicator of the general health
of an aquatic ecosystem. A lack of sufficient DO in the water will threaten aquatic life. The United
States Environmental Protection Agency (USEPA) states that 3.0 milligrams per liter (mg/1) is the
threshold DO concentration needed for many species' survival (USEPA, 1986). Higher
concentrations are needed to promote propagation and growth of a diversity of aquatic life in North
Carolina's surface waters. North Carolina has adopted a water quality standard of 5.0 mg/l to
protect the majority of its surface waters. Exceptions to this standard exist for waters
supplementally classified as trout waters (not found in the Lumber Basin) and those
supplementally classified as swamp. Trout waters have a DO standard of 6.0 mg/l due to the
higher sensitivity of trout to low DO levels. Swamp waters, on the other hand, often have
naturally low levels of DO, and aquatic life typically found in these waters is adapted to the lower
DO levels. Therefore, the DO standard for swamp waters may be less than 5.0 mg/1 if that lower
level is the result of natural conditions. As indicated in Chapter 2, the vast majority of surface
waters in the Lumber Basin are classified as swamp waters.

DO concentrations are affected by a number of factors. Higher DO is produced by turbulent
actions which mix air and water such as waves, rapids and water falls. This process is referred to
as reaeration. Aquatic plant life, including algae, can also produce DO, although, as will be
discussed below under Nutrients, this effect may be temporary and may only occur near the
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surface. In addition, lower water temperature generally allows for retention of higher DO
concentrations. Cool, rapid mountain streams often have naturally high DO levels of 8.0 mg/l or
more. Sluggish swamp waters in the coastal plain pertion of the state may have natural DO levels
of 3.0 to 4.0 mg/1 or less at times. .

A major cause of DO depletion is bacteria which consume oxygen as they decompose organic
matter such as leaves, dead plants and animals, and organic waste matter that may be washed or-
discharged into the water. Human and household wastes are high in organic waste matter, and
bacterial decomposition can rapidly deplete DO levels unless these wastes are adequately treated at
a wastewater treatment plant to remove much of the organic component. DO is also consumed by
aquatic organisms such as fish and insect larvae. In addition, some chemicals may react with and
bind up DO, and high water temperatures reduce the ability of water to retain DO. Therefore, in
general, lowest DO concentrations usually occur during the warmest summer months and
particularly during low flow periods. Low DO levels often occur in warm, slow-moving waters
that receive a high input of effluent from wastewater treatment plants or that may have naturally
high levels of organic matter (such as swamps). Water depth is also a factor. In deep slow
moving waters such as lakes or estuaries, DO concentrations may be very high near the surface due
to wind action and plant (algae) photosynthesis but may be entirely depleted (anoxic) at the bottom.

Biochemical oxygen demand, or BOD, is a technical term that describes the overall demand on DO
from the various oxygen-depleting processes presented above. BOD can be further subdivided
into two broad categories: carbonaceous biochemical oxygen demand (CBOD) and nitrogenous
biochemical oxygen demand or NBOD (largely comprised of ammonia (NH3)). CBOD accounts
for the DO consumed by organic substances breaking down. NBOD refers to the bacterial
conversion of ammonia to nitrite and nitrate which also uses dissolved oxygen.

A large portion of the organic material discharged into the water from a wastewater treatment plant
is readily decomposed as the oxygen-consuming decay process may begin to occur within a matter
of hours. As this decay process occurs in a moving water column, the actual area of impact may
be several miles below the point of discharge. This area can be readily identified by a marked
reduction in instream dissolved oxygen concentrations and is commonly referred to as the sag
zone. Frequently, DO concentrations will gradually rise downstream of the sag zone as the amount
of readily decomposed organic matter is reduced. However, a significant portion of the organic
matter in wastewater treatment plant effluent may take days to decompose. A commonly used
measure of BOD is called BOD35 where the "5" stands for five days. BODj5 is a standard waste
limit in most discharge permits. A limit of 30 mg/l of BODS5 is the highest concentration allowed
by federal and state regulations for municipal and domestic wastewater treatment plants. However
limits less than 30 mg/l and sometimes as low as 5 mg/l are becoming more common in order to
maintain DO standards in the receiving waters. Carbonaceous biochemical oxygen demand
(CBOD) and ammonia (NH3) are the two most important types of oxygen-consuming wastes that
are regulated by NCDEM under its permit program. Point source discharges are responsible for
the majority of loading of these pollutants under critical low flow conditions.

Oxygen Consuming Wastes in the Lumber Basin ‘ -

Point source-related oxygen-consuming wastes are a concern throughout most of the basin. DO is
naturally stressed in swamp conditions due to low natural stream flow and high organic matter
loadings. BOD waste assimilation is therefore naturally low. This is of particular concern in the
Waccamaw and Coastal Area Watersheds (subbasins 03-07-56 through 59) which are characterized .
by shallow, very slow-moving streams. Another area of concern is the mainstem of the Lumber
River below Lumberton. DO levels are low here due both to the swamp conditions and to the
number and size of wastewater treatment facilities that discharge into and above this reach of the
river. Recommended BOD management strategies are presented in section 6.3 of Chapter 6.



Chapter 3 - Causes and Sources of Water Pollution

3.2.2 Nutrients

The term nutrients in this document refers to the elements phosphorus and nitrogen, two common
components of plant fertilizers, animal wastes and wastewater treatment plant effluent. Nutrients
in surface waters come from both point and nonpoint sources. ‘While nutrients, alone, have little
impact on water quality, and are generally beneficial to aquatic ecosystems in moderate amounts,
~ an overabundance of nutrients under certain conditions can stimulate excessive plant growth, such .
as algae blooms, in quiet waters such as ponds, lakes, reservoirs and estuaries. Algae blooms can
deplete the water column of dissolved oxygen and contribute to serious water quality problems
through the processes of respiration and decomposition (described below). Nutrient
overenrichment and the resultant problems with low DO is called eutrophication. In addition to
problems with low DO, the blooms are aesthetically undesirable, impair recreational use and
enjoyment of the affected waters, impede commercial fishing and pose difficulties in water
treatment at water supply reservoirs. ’ ‘

Excessive growth of larger plants, or macrophytes, such as milfoil, alligator weed and Hydrilla, is
also a problem. These plants, in overabundance, can reduce or eliminate swimming, boating and
fishing in infested waters. In addition, the algae and larger plants can form floating layers of
organic matter which can cause odor problems.

Agricultural runoff and municipal wastewater treatment plants are the two main sources of nutrients
along with urban runoff and forestry. Nutrients in nonpoint source runoff come mostly from
fertilizer and animal wastes. Nutrients in point source discharges are from human wastes, food
residues and some cleaning agents. A statewide phosphorus detergent ban implemented in 1988
significantly reduced the amount of phosphorus reaching and being discharged into surface waters
from wastewater treatment plants. o

Nutrients in an aquatic system are necessary to support primary productivity by algae and other
aquatic plants. Algae, also referred to as phytoplankton, are a basic component of the aquatic food
web upon which fish and other aquatic organisms depend. However, human activities such as
wastewater discharges and agriculture, often add nutrients to water bodies at an excessive rate.

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

At this time, North Carolina has no instream water quality standards for total phosphorus (TP) and
total nitrogen (TN), but analyses are underway, and standards or instream criteria may be
developed for these parameters in the future. Limits on the amount of phosphorus that may be
discharged into surface waters are presented in Chapter 6. In addition, the State has a standard of
40 pg/l (micrograms per liter or parts per billion) for chlorophyll a. Chlorophyll a is a chemical
constituent of algae (it gives it its green color). A chlorophyll a reading above the 40 pg/l standard
is indicative of excessive algal growth and portends bloom conditions.

Nutrient Problems in the Lumber Basin
Nutrients are not a major concern throughout most the Lumber basin except in several ponds and
lakes. Chapter 4 identifies four lakes as having nutrient-related problems including Pages Lake in
subbasin 03-07-50 (see Section 4.4.2), Johns and Maxton Ponds in subbasin 03-07-55 (see
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Section 4.5) and Lake Tabor in subbasin 03-07-57 (see Section 4.6. 3) Use support information
for these lakes is summanzed in Table 4.9.

3. 2. 3 Toxxc Substances

Regulauon 15A NCAC 2B. 0202(36) defines a toxicant as "any substance or combination of

substances ... which after discharge and upon exposure, ingestion, inhalation, or assimilation into-

any organism, either directly from the environment or indirectly by ingestion through food chains,
has the potential to cause death, disease, behavioral abnormalities, cancer, genetic mutations,

physiological malfunctions (mcludmg malfunctions or suppression in reproducnon or growth) or
physical deformities in such organisms or their offspring or other adverse health effects”. Toxic
substances frequently encountered in water quality management include chlorine, ammonia,

organics (hydrocarbons, pest1c1des, herbicides), and heavy metals. These materials are toxic to
different organisms in varying amounts, and the effects -may be evident immediately or may only
be manifested after long-term exposure or accumulation in living tissue.

North Carolina has adopted standards and action levels for several toxic substances. These are
contained in 15A NCAC 2B .0200. Usually, limits are not assigned for parameters which have
action levels unless monitoring indicates that the parameter may be causing toxicity or federal
guidelines exist for a given discharger for an action level substance. This process of determining
action levels exists because these toxic substances are generally not bioaccumulative and have
variable toxicity to aquatic life because of chemical form, solubility, stream characteristics and/or
associated waste characteristics. Water quality based hmxts may also be assigned to a given
NPDES permit if data indicate that a substance is present for which there is a federal criterion.

Whole effluent toxlczty (WET) testmg is required on a quarterly basis for major dischargers and
any discharger containing complex (industrial) wastewater. This test shows whether the effluent
from a treatment plant is toxic, but it does not identify the specific cause of toxicity. If the effluent
is found to be toxic, further testiﬁg may be done to determine the specific cause. This followup
testing is called a toxicity reduction evaluation (TRE) Any substance, including those below can
be toxic in sufficient quantity.

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

pollution are controlled through best management practices. The new urban stormwater program‘

- described in Chapter 5 should help the nonpoint source metals loading mstream

Chlorme '
Chlorine is commonly used as a dlsmfectant at NPDES dlscharge facilities which have a domesuc
(i.e., human) waste component. These discharges are the main source of chlorine in the State's
surface waters. Chlorine dissipates falrly rapidly once it enters the water, but its toxic effects can
have a significant impact on sensitive aquatic life such as trout and mussels if the amount of
wastewater discharged into a stréam is high relative to the flow in the stream. At this time, action
level standard of 17 pg/l exists for chlorine. All new and expandmg dlschargers are required to
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dechlorinate their effluent if chlorine is used for disinfection. In the future, chlorine limits may be
assigned to all dischargers in the State that use chlorine for disinfection.

. Ammonia (NH3)
Point source dischargers are one of the major sources of ammonia. In addition, decaying
organisms which may come from nonpoint source runoff and bacterial decomposition of animal
waste products also contribute to the level of ammonia in a waterbody. At this time, there is no -
standard for ammonia in North Carolina. However, DEM is reviewing EPA's ammonia criteria
and may adopt an ammonia standard in the near future.
Toxicants Loading in the Lumber Basin -

It is difficult to assess surface water concentrations of toxics on a basinwide scale since they often
break down due to physical or chemical reactions, or a significant portion may be lost to the
sediments through precipitation and settling. Toxics models which attempt to simulate these
reactions are difficult and costly to develop. Due to the difficulty in developing mechanistic toxics
models, DEM usually performs mass balance models to determine toxic wasteload allocations.
Interaction among dischargers in close proximity is accounted for in the process. Nonpoint
sources are accounted for in the background assumptions when stream specific information is
available. However, in the majority of the calculations, a background concentration of zero is
used, since ayailable data usually are all less than analytical detection levels.

Ambient water column data indicate that there is not excessive toxic loading instream throughout
most of the basin (see Chapter 4 for further information), however, 5 of 13 ambient water quality
samples on the Lumber River at Maxton exceeded copper action levels. Also, fish tissue sampling
has revealed mercury levels in fish above US Food and Drug Administration (FDA) criteria of 1.0
- mg/Kg. These sites include Watson, Pit Links and Pages Lakes in subbasin 03-07-50; Drowning

Creek at SR 1412 and Porter Creek at SR 1503 in subbasin 03-07-51; Ashpole Swamp at SR 2256
in subbasin 03-07-54; several locations on the Waccamaw River in subbasins 03-07-56 and 57
(see Sections 4.6.2 and 4.6.3); and White Marsh at US 74 in subbasin 03-07-58 have been found
in fish in the Waccamaw River and in Pages Lake in subbasin 03-07-50. Evidence of toxic
accumulation or other biological impacts is limited. Fish consumption advisories have been issued
for the Waccamaw River and for the three impoundments in 03-07-50.

3.2.4 Sedimentation

Sediment is the most widespread cause of nonpoint source pollution in the state. It impacts
streams in several ways. Eroded sediment may gradually fill lakes and navigable waters and may
increase drinking water treatment cost. Sediment may clog the gills of fish, eliminate the available
habitat of organisms which serve as food for fish, or even completely cover shellfish beds.
Sediment also serves as a carrier for other pollutants including nutrients (especially phosphorus),
toxic metals and pesticides. However, aside from a few industrial sources, stream sediment
impacts are not usually a problem associated with point sources.

North Carolina does not have a numeric water quality standard for suspended solids, however all .
discharges must meet federal effluent guideline values at a minimum (e.g. 30 mg/l for domestic
discharges). Also, most point source BOD limitations usually require treatment to a degree that
removes sediments to a level below federal guidelines requirements. Discharges to high quality
waters (HQW) must meet a total suspended solids (TSS) limit of 10 mg/l for trout waters and
primary nursery areas and 20 mg/l for all other HQWSs. In addition, the state has adopted a
numerical instream turbidity standard expressed in Nephelometric Turbidity Units (NTU) for
different types of waters. The turbidity standard for freshwater streams, other than trout waters, is
50 NTU. Trout waters are 10 NTU and lakes and tidal waters are 25 NTU. Nonpoint sources are
considered to be in compliance with the standard if approved best management practices (BMPs)
have been implemented.
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Sedimentation in the Lumber Basin ; ‘ ‘ :
Sediment is the most widespread cause of impairment to stream water quality and biological
integrity in the basin. While much has been done to reduce sedimentation resulting from
construction, agriculture and other land-disturbing activities, as discussed in Chapter 5, further
improvements and/or more widespread application of sediment control measures in the Lumber
Basin, and throughout the state, are needed. : o

3.2.5 Fecal Colifdrrﬁ Bacteria

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

Fecal coliforms are used as indicators of waterborne pathogenic organisms (which cause such
diseases as typhoid fever, dysentery, and cholera) because they are easier and less costly to detect
than the actual pathogens. Fecal coliform water quality standards have been established in order to
ensure safe use of waters for water supplies, recreation and shellfish harvesting. The current State
standard for fecal coliforms is 200 MF/100 ml for all waters except SA waters. SA waters, which
are classified for shellfish harvesting, have a standard of 14 MF/100 ml. The majority of domestic
waste dischargers receive a limit of 200 MF /100 ml in their NPDES permit (14 /100 ml in SA
waters). Bacteria in treatment plant effluent are controlled through disinfection methods including
chlorination (sometimes followed by dechlorination), ozonation or ultraviolet light radiation.

~ Fecal Coliforms in the Lumber Basin. '

'Fecal coliform pollution has been a problem in the coastal waters of the basin (subbasin 03-07-59).
High fecal coliform levels in 1989 precluded the Lockwoods Folly River from being reclassified to
ORW (outstanding resource waters) although the EMC later approved an ORW management plan
for the river (Section 4.6). Also, of the 4,800 acres of salt water in the basin, 2,152 acres of
shellfish waters have been closed for harvesting because of fecal coliform bacteria contamination
(Section 4.8.2 and Table 4.7). The bacteria are from nonpoint sources including agriculture, urban
runoff, septic tanks, forest land and marinas. A discussion on management of fecal coliform
bacteria in shellfish waters is presented Section 6.6. .

3 2 .6 "Colyor

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

been perceived to be a problem instream. -

- Color in the Lumber River Basin o e SRR
The major color concern in the Lumber River Basin occurs in the mainstem below the West Point -
Pepperell-Wagram facility, a textile firm. As noted above, it is difficult to determine allowable
color loading to the Lumber River because no numeric standard exists for color, different colors -
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are perceived by the human eye at different concentrations, and different stream substrates also

" affect the visual impact. In order to assess West Point Pepperell-Wagram's allowable color
loading to the Lumber River, the facility has been required to perform color monitoring of its
effluent as well as color monitoring in the river upstream and downstream of the discharge outfall
location. In addition, the facility has begun modeling work which DEM will evaluate to determine
appropriate color limits to protect classified uses of downstream waters.

3.3 POINT SOURCES OF POLLUTION
3.3.1 Defining Point Sources of Pollution

Point sources refers to discharges that enter surface waters through a pipe, ditch or other well-
defined points of discharge. The term most commonly refers to discharges associated with
wastewater treatment plant facilities. These include municipal (city and county) and industrial
wastewater treatment plants as well as small domestic discharging treatment systems that may serve
schools, commercial offices, residential subdivisions and individual homes. In addition,
discharges from stormwater systems at industrial sites and in large urban areas (such as Raleigh
and Durham: in the Neuse Basin but none in the Lumber Basin) are now considered point source
discharges and will be regulated under new urban stormwater runoff regulations being required by
U.S. Environmental Protection Agency (EPA). The urban stormwater runoff program is
discussed in more detail in Chapter 5.

The primary substances and compounds associated with point source pollution are oxygen-
demanding wastes, nutrients, and toxic substances including chlorine, ammonia and metals.
Color, pathogens, pH, temperature, oil and grease are several other potential pollutants.

Point source discharges are not allowed in North Carolina without a permit from the state.
Discharge permits are issued under the National Pollutant Discharge Elimination System (NPDES)
program delegated to North Carolina from EPA. The amount or loading of specific pollutants that
may be allowed to be discharged into a stream are defined in the NPDES permit and are called
effluent limits. Under the NPDES permitting program, each NPDES discharger is assigned either
major or minor status. Major facilities are large with greater flows and/or treat complex
wastewaters (i.e., those receiving industrial wastewater). For municipalities, all dischargers with a
flow of greater than 1 million gallons per day (MGD) are classified as major. Most point source
discharges, other than urban and industrial stormwater discharges which are stormwater
discharges, are continuous and do not occur only during storm events as do nonpoint sources.
They generally have the most impact on a stream during low flow conditions when the percentage
of stream flow composed of treated effluent is greatest. Permit limits are generally set to protect
the stream during low flow conditions. The standard low flow used for determining point source
impacts is called the 7Q10. This is the lowest flow which occurs over seven consecutive days and
which has an average recurrence of once in ten years.

Information is collected on NPDES permitted discharges in several ways. The major method of
collection is facility self-monitoring data which are submitted monthly to DEM by each individual
permittee. NPDES facilities are required to monitor for all pollutants for which they have limits as
well as other pollutants which may be present in their wastewater. Domestic wastewater
dischargers are generally required to monitor flow, dissolved oxygen, temperature, fecal coliform,
BOD, ammonia, and chlorine (if used as a disinfectant). In addition, facilities with industrial
sources may have to monitor for chemical specific toxicants and/or whole effluent toxicity (see
Section 3.2.3); and all dischargers with design flows greater than 50,000 gallons per day (GPD)
monitor for total phosphorus and total nitrogen. Minimum NPDES monitoring requirements are
provided in 15A NCAC 2B .0500.
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Other methods of collecting point source information include effluent sampling by DEM during
inspections and special studies. The regional offices may collect data at a given facility if they
believe there may be an operational problem or as a routine compliance check. In addition, DEM
may collect effluent data during intensive surveys of segments of streams, and extensive discharger

data have been collected during onsite toxicity tests.
3.3.2 Point Sources in the Lumber River Basin

Listed below in Table 3.1 are some statistics on NPDES discharge facilities in the Lumber Basin.
A map of the 12 major municipal and non-municipal facilities in the basin is shown in Figure 6.1 in
Chapter 6. ’ ‘

Table 3.1 Summary of NPDES Discharge Permits in the Lumber Basin

Tgtal number of NPDES disgha;gg pgrmilsi : 78

Nonprocess Permits: 32 permits (41%) Includes cooling waters, filter backwash waters,
seafood packing & processing waters, mine dewatering, sand dredging, groundwater
remediation discharges : ’

Domestic Discharges: 15 permits (19%) Includes subdivisions, schools, and industrial
establishments that have no industrial component to their discharge

Major Municipal Permits: 6 permits (7.6%)
Minor Municipal Permits: 13 permits (16.7%)

Major Process Industrial Permits: 6 permits (7.6%) Includes pulp and paper (1), textile (3),
metal finishing (1), power plant (1) : : '

Minor Industrial Permits: 6 permits (7.6%) Includes facilities that discharges from wet decking
- operations - spraying wood to maintain moisture (3), power plant (1), textile (1), poultry
processor(1) '

As part of the point source control program, DEM also encourages dischargers to evaluate
nondischarge alternatives. This is difficult in the Lumber Basin because of the limited acreage of
suitable soils (described in Chapter 2). However, some nondischarging systems have been -
permitted. The nondischarge permits outlined below are those issued for the beneficial reuse of .
wastewater (spray irrigation) and land application of residuals that are a byproduct of wastewater
treatment. These systems do not discharge to surface waters of the state. Other nondischarge
permits-are also issued and are briefly summarized in Section 5.2.8 of Chapter 5, but do not pose -
the same potential for improper operation having an effect on the surface waters. ‘

Total Land under application for residuals: 8500 acres
- Total number of spray systems: o 12

3.4 NONPOINT SOURCES OF POLLUTION

Nonpoint source (NPS) refers to runoff that enters surface waters through stormwater or
snowmelt. There are many types of land use activities that can serve as sources of nonpoint source
pollution including land development, construction, crop production, animal feeding lots, failing
septic systems, landfills, roads and parking lots. SR ' o
Sediment and nutrients are major pollution-causing substances associated with nonpoint source
pollution. Others include pesticides, bacteria, heavy metals, oil and grease, and any other
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substance that may be washed off the ground or removed from the atmosphere and carried into
surface waters. Unlike point source pollution, nonpoint pollution sources are diffuse in nature and
occur at random intervals depending on rainfall events. Below is a brief description of major areas
of nonpoint sources of interest.

3.4.1 Agriculture

There are a number of activities associated with agriculture that may serve as sources of water
pollution. Land clearing and tillage may render soils susceptible to erosion which in turn can cause
stream sedimentation. Pesticides and fertilizers (including chemical fertilizers and animal wastes)
can be washed from fields or improperly designed storage or disposal sites. Animal waste
management systems that are determined to have an adverse impact on water quality may be
required to obtain an approved animal waste management plan or to apply for and receive either an
individual nondischarge permit. An illegally discharging operation may be designated as a
concentrated animal feeding operation (CAFO) and an NPDES discharge permit could be required.

Thirteen CAFOs have been designated in the Lumber basin since March of 1984. Concentrated
animal feeding operations can be a significant source of both BOD and nutrients. The untreated
.discharge from a large operation would be comparable to the nutrient load in the discharge from a
secondary waste treatment plant serving a small town. Animal wastes can also be a source of
bacterial contamination of surface waters. Construction of drainage ditches on poorly drained soils
enhances the - movement of stormwater into surface waters. Chapter 5 discusses agricultural
nonpoint source control programs.

3.4.2 Urban

Runoff from urbanized areas, as a rule, is more predictable and generally more severe for some
pollutants than agricultural runoff although far fewer stream miles are actually impacted. The rate
and volume of runoff in urban areas is much greater due both to the high concentration of
impervious surface areas and to storm drainage systems that rapidly transport stormwater to nearby
surface waters. These drainage systems, including curb and guttered roadways, also allow urban
pollutants to reach surface waters quickly and with little or no filtering. These pollutants include
lawn care products such as pesticides and fertilizers; automobile-related pollutants such as fuel,

- lubricants, abraded tire and brake linings; lawn and household wastes (often dumped in storm
sewers); and fecal coliform bacteria (from animals and failing septic systems). Many urban
streamns are rated as biologically poor.

3.4.3 Construction

. Construction activities that entail excavation, grading or filling, such as road construction or land
clearing for development, can produce large amounts of sediment if not properly controlled. Asa
pollution source, construction activities are temporary in nature but the impacts, discussed under
sediment, below, can be long lasting. Construction activity tends to be concentrated in the more
rapidly developing areas of the basin However, road construction is widespread and often
involves stream crossings in remote or undeveloped areas of the basin.

3.4.4 Forestry

Forestry, a major industry in North Carolina, can impact water quality in number of ways.

Ditching and draining of naturally forested low-lying lands in order to create pine or hardwood
plantations can change the hydrology of an area and significantly increase the rate and flow of
stormwater runoff. Clearing of trees through timber harvesting and construction of logging roads
can produce sedimentation. Removing riparian vegetation along stream banks can cause water
temperature to rise substantially, and improperly applied pesticides can result in toxicity problems.

Timber harvesting occurs throughout the basin and is often done at the onset of clearing for site

3-9



Chapter 3 - Causes and Sources of Water Pollution

development. Commercial timber operations involving intensive management techniques such as
ditching and draining are located in the lower portion of the basin. A prime example is the Green

Swamp which has been largely ditched and converted from pocosin wetlands to a pine plantation.
Localized hydrologic impacts can be expected downstream of these operations. .

3.4.5 Mining

Mining is a common activity in the Piedmont and upper Coastal Plain regions and can produce high
localized levels of stream sedimentation. Sediment may be washed from mining sites or it may
enter streams from the wash water used to rinse some mined products. The most prevalent type of
mining activity in the Lumber basin is for sand and gravel. '

3.4.6 Onsite Wastewater Disposal

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

Onsite wastewater disposal is most prevalent in rural portions of the basin and at the fringes of
urban areas. Fecal coliform contamination from failing septic systems poses a problem in some.
coastal waters where it can result in closure of shellfish waters as is happening in the coastal waters
of the Lumber basin. Nutrients from failing septic systems also contribute to eutrophication
problems in some impoundments and coastal waters. ' ' '

3.4.7 Solid Waste Disposal

Solid wastes may include household wastes, commercial or industrial wastes, refuse or demolition
waste, infectious wastes or hazardous wastes. Improper disposal of these types of wastes can
serve as a source of wide array of pollutants. The major water quality concern associated with
modern solid waste facilities is controlling the leachate and stabilizing the soils used for covering
many disposal facilities.
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CHAPTER 4 |
WATER QUALITY IN THE LUMBER RIVER BASIN

4.1 INTRODUCTION

This chapter provides a detailed overview of water quality and use support ratings in the Lumber
River Basin. Itis divided into two main parts. ' :

Part One: Detailed Watershed and Subbasin Summaries for the Lumber Basin
includes Sections 4.2 through 4.6 and presents a detailed summary of water quality monitoring
and assessments for each of four major watersheds and the ten subbasins in the overall Lumber
River Basin: It points out areas of water quality impairment and those areas where water
quality is higher than the standards by using results of water quality surveys. A detailed listing
of in-stream water quality standards exceedances is not provided within the context of these
summaries. More specific data and descriptions of information covered by these summaries
will be available in a separate document and under the NCDEM 305(b) reporting requirements.
‘Please note that this information provides an assessment of instream conditions. Management
actions to address some problems noted may already be in place, and are detailed in Chapter 6.

Part Two: Use Support Assessment of the Lumber River Basin includes Sections 4.7
and 4.8 and addresses the topic of use support in the Lumber Basin. Use support utilizes
much of the data presented in Part One, along with other relevant data, to assess water quality

- using methods outlined in Section 4.7. The use support ratings for evaluated streams and
subbasins are presented in Section 4.8 along with a use support map of the basin.

PART ONE: Detailed Watershed and _Subba&in Water Quality
Summary .

This part represents a summary of work conducted by the Environmental Sciences Branch of the
NCDEM Water Quality Section including consideration of information reported by researchers and
other agencies within the Lumber River Basin. Program areas covered within this part, and
described below in Section 4.2, include: benthic macroinvertebrate monitoring, phytoplankton
monitoring, aquatic toxicity monitoring, fish population and tissue monitoring, special
chemical/physical water quality investigations, lake assessments, sediment oxygen demand
- monitoring, and ambient water quality monitoring. :

Water quality in each of the four major watersheds, and their respective subbasins are discussed in
Sections 4.3 through 4.6. Each section first presents an assessment of ambient water quality
monitoring data for the overall watershed. The ambient data is presented through the use of figures
and maps. Then, water quality and biological data from each of the above-mentioned program
areas is presented for the subbasins in each watershed.

4.2 TYPES OF WATER QUALITY MONITORING IN THE LUMBER BASIN

NCDEM's monitoring program integrates biological, chemical, and physical data assessment to
provide information for basinwide planning. A more complete review of this information and data
. summaries is included in a separate support document entitled Lumber River Basinwide
Assessment Report that was prepared by NCDEM's Environmental Sciences Branch.
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4.2.1 Benthic Macroinvertebrate Sampling

Benthic macroinvertebrates, or benthos, are predominantly aquatic insect larvae that live in and on
the bottom of rivers and streams. Stream sampling, or biomonitoring, of the number, type and
diversity of these organisms can be used to assess water quality. Those benthos that are most
intolerant of pollution, and used most commonly in evaluating water quality, fall into three
taxonomic groups: Ephemeroptera (mayflies), Plecoptera (stoneflies) and Trichoptera.
(caddisflies). Water quality is rated from Poor to Excellent based on evaluation criteria presented
in Appendix IL. ‘

4.2.2 Phytoplankton Sampling

Phytoplankton (free floating algae), are microscopic plants found in the water column of lakes,
rivers, streams, and estuaries.  Phytoplankton are especially useful as indicators of eutrophication
(discussed under Nutrients in Chapter 3). Prolific growths of phytoplankton, often due to
abundant nutrients, may result in surface "blooms" in which one or more species of algae may
actually form a visible mat on top of the water. A statewide effort to document blooms associated
with fish kills, discolored waters, taste and odor problems, or significant fluctuations in dissolved
oxygen levels in surface waters was initiated in 1984. Identification and enumeration of
phytoplankton is also an integral part of the ambient monitoring network in large rivers, estuaries
and in special lake studies. . '

4.2.3 Aquatic Toxicity Monitoring (Whole Effluent Toxicity Testing)

Aquatic toxicity monitoring is used to determine the toxicity of treated effluent from a wastewater
treatment facility. Under laboratory conditions, sensitive aquatic species (usually fathead minnows
or the water flea, Ceriodaphnia dubia) are placed in a sample of the effluent that has been diluted to
the same dilution ratio as occurs after the effluent is discharged to a receiving stream (e.g. if the
effluent makes up 50% of the receiving stream's flow, then the sample will be diluted by 50%).
Results of these tests have been shown by numerous researchers to be predictive of toxic discharge
effects on aquatic life in receiving streams. NCDEM maintains a compliance summary for all
facilities required to perform tests and provides a monthly update of this information to NCDEM
regional offices and NCDEM administration. This program is discussed further in Chapter 5.

4.2.4 Fish Studies: Fish Comr_nunity Struéture and Tissue Analyses

These studies include fish community structure assessments, which are used as a measure of the .
ecological health. of the water body as determined by resident fish populations, and fish tissue
analyses which are primarily used in human health eévaluations. In assessing fish community
structure, fish are collected from the stream, and the niumber, type, size and general health of the
fish are noted. This assessment results in assigning a biological integrity rating from Poor to
Excellent based on criteria presented in Appendix II. Fish tissue analyses entail measuring
concentrations of parameters of concern that are contained in fish tissue such as heavy metals,
pesticides, and other organic compounds from contaminated water or from the food they eat. Fish
tissue analyses can serve as an important early warning indicator of contaminated sediments and
surface water. The findings of these analyses are used as indicators for human health concerns,
fish and wildlife health concems, and the presence of various chemicals in the ecosystem. '

4.2.5 Intensive Surveys akhd' FSecvlin-lent Oxygen Demand (SOD)
Intensive water quality &urveys are performed on water bodies below existing or proposed

wastewater dischargers and usually consist of a time-of-travel dye study, stream flow
measurements, physical and chemical samples, long-term biochemical oxygen demand (BODyy)
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analysis, water body channel geometry, and effluent characterization analysis. If oxygen depletion
from sediments is suspected, sediment oxygen demand (SOD) studies may be performed along
with intensive surveys. Intensive surveys and SOD's are performed where there is insufficient in-
stream field data to calibrate and verify a water quality simulation model for a specific wastewater
discharge location or on a larger scale for basin modeling. Water quality simulation models,
described in Appendix III and discussed in Chapter 6, are often used for the purpose of
determining the potential impact of a point source discharge on receiving waters and to determine
appropriate effluent limits as requirements in National Pollutant Discharge Elimination System
(NPDES) permits.

4.2.6 Lakes Assessment Program

A North Carolina Lakes Assessment Program has been implemented to protect lake waters through
monitoring, pollution prevention and control. Assessments have been made at all publicly
accessible lakes, at lakes which supply domestic drinking water, and lakes (public or private)
where water quality problems have been observed. Data are used to determine each lake's trophic
status. Trophic status is a relative measure of nutrient enrichment and productivity. Data are also
used to evaluate whether the lake's uses have been threatened or impaired by pollution (see
Appendix III for trophic status ratings). More detailed studies are conducted to evaluate loading
and system response where specific management strategies are necessary to restore a lake to full
use support status (Section 4.8.3). -

4.2.7 Ambient Monitoring System

The Ambient Monitoring System (AMS) is a network of stream, lake, and estuarine water quality
monitoring stations (about 380 statewide) strategically located for the collection of physical and
chemical water quality data. The type of water quality data, or parameters, that are collected is
determined by the waterbody's freshwater or saltwater classification and corresponding water
quality standards. Table 4.1 summarizes the types of water quality data collection conducted at
ambient stations. AMS data for the Lumber Basin are summarized for each watershed at the
beginnings of Sections 4.3, 4.4, 4.5 and 4.6. The presentation of data involves the use of graphs
that utilize box and whisker plots. Box and whisker plots are explained in Figure 4.1.

Table 4.1. Ambient Monitoring System Parameters

C and SC WATERS (minimum monthly coverage for all stream stations)
dissolved oxygen, pH, conductivity, temperature,
salinity (SC), secchi disk (where appropriate),
total phosphorus, ammonia, total Kjeldahl nitrogen, nitrate+nitrite
total suspended solids, turbidity, hardness, chlorides (SC),
fecal coliforms, aluminum, arsenic, cadmium, chromium, copper, iron, lead,
mercury, nickel, silver, zinc ’
NUTRIENT-SENSITIVE WATERS
Chlorophyll a (where appropriate)
WATER SUPPLY
' Chlorides, total coliforms, manganese, total dissolved solids
SA WATERS .
Fecal coliforms (tube method where appropriate)

PLUS any additional parameters of concern for individual station locations



Box and Whisker P

Box and whisker plot are useful for comparmo sets of data comprised of a single
variable by the visualization of selected order statistics. After the the data have been
ordered from low to high, the 10th, 25th, 50th, 75th, and 90th percentiles are calculated for
plot construction. Box “and whisker plots display the following important information: 1)
the interquartile range (IQR) which measures the distribution and variability of the bulk of
the data (located between the 25th and 75th percentiles), 2) the desired confidence interval
(1-a CL) for measuring the statistical significance of the median (50th percentile), 3)
indication of skew from comparing the symmetry of the box above and below the median,
4) the range of the data from the lowest to highest values, and 5) the extreme values below '
the 10th percentxle and above the 50th percenule (depicted as dots).
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Visual comparison of confidence level notches about the medians of two or more
boxplots can be used to roughly perform hypothesis testing. If the boxplots represent data
from samples assumed to be independent, then ove:rlaqppuv7 notches indicate no significant
difference in the samples at a prescribed level of confidence. Formal tests should '

‘subsequently be performed to verify preliminary conclusions based on visual mspecuon of
the plots ‘

Continuous variable

Figure 4.1 Explanation of Box and Whisker Plots

4-4



Chapter 4 - Water Quality in the Lumber River Basin

4.3 LUMBER RIVER WATERSHED
4.3.1 Ambient Monitoring System (AMS) Summary

Subbasins 03-07-50 through 03-07-55 make up the drainage of the Lumber Riverin North
Carolina. At present, there are 10 AMS stations within these subbasins with five on the main stem
of the river (Figure 4.2). There are no other stations on the Lumber River above the confluence
with the Little Pee Dee River in South Carolina. All of these mainstem stations have recorded data
for the five-year cycle from 1988 to 1992 and are listed below.

Primary Number Location

02133500 Drowning Creek at US Hwy 1 near Hoffman, NC
- 02133624 Lumber River at NC Hwy 71 near Maxton, NC
02133691 Lumber River at NC SR 1003 near Pembroke, NC
02134500°  Lumber River at US Hwy 74 at Boardman, NC
02134623 Lumber River at NC Hwy 904 at Fair Bluff, NC

Figure 4.2 AMS Stations on the Main Stem of the Lumber River
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The mainstem stations on the Lumber River show a continual decrease in median dissolved oxygen
to the Boardman station (Figure 4.3) at which seven samples below 5.0 mg/l were recorded during
the period 1988 through 1992. DEM ambient stations above this one registered no samples below
5.0 mg/l. (Although instream self-monitoring data from dischargers in the Lumberton and
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Pembroke areas have shown numerous samples below 5.0 mg/l. See section 6.3 for details.) The
downward trend in dissolved oxygen appears to be attributable, at least in part, to point source
discharges. There are dischargers just upstream of the stations at Maxton and Pembroke. The city
of Lumberton is just upstream of the Boardman station and has several facilities discharging into
the Lumber River. The river below Boardman separates into several channels and the subsequent
slowing of the water could give the waste load time to be consumed. Just upstream of the Fair
Bluff station the channels converge to a main channel. These two charactenstlcs of the river above .
Fair Bluff, the slowing of water in multiple channels and increase in velocity with reconvergence
just upstream of the station, could contribute to the recorded higher dissolved oxygen there.
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o
3 Drowning Creek  Maxton Pembroke  * Boardman Fair Bluft
AMS STATIONS
Count . Minimum Maximum Range Geom.Mean Median . IQR*
DO, Total 186 3.400 .13.000 1 9.600 7.405 7.200 [2.600
Drowning Creek 51 5.100 11.500 | 6.400 8.474 8.700 |2275 |
Maxton 52 5800 - 11.800 | 6.000 7.548 7.050 }§2.500°
Pembroke 17 5.800 9.800 | 4.000 7.646 | . 7.200 | 2.425
Boardman 51 3.400 10200 | 6.800 6.361 6.400 | 1.975
Fair Bluff 15 5.200 -13.000 | 7.800 7.077 6.900 |2.375
*Interquartile Range-Spmd of valua conmnmg the central 50% of the data(75th-25 percentiles)
Figure 4.3

Dissolved Oxygen Concentrations at AMS Stations on the Lumber River Mainstem

1988 to 1992 (Box and Whlsker Plots)
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Mainstem readings for pH show an increase from the Drowning Creek station to Maxton (Figure
4.4). The readings then change very little further downstream. Low pH readings from all stations
were recorded. All the stations in this basin are in swamp-class waters. The natural presence of
tannins and other organic decay products in swamp waters is usually accepted as cause of low pH.
The Drowning Creek station is in headwaters of the Lumber River and is expected to have lower
pH due to these natural chemicals. The main stem stations further downstream have much more
altered drainage area and can be expected to have a higher pH. :
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Drowning Creek  Maxton Pembroke Boardman Fair Bluff
AMS STATIONS
Count Minimum _Maximum _ Range Geom.Mean _Median _IQR*
pH, Total 185 1700 7800 | 3.100 6328 | 6400 700
 DrowningCreek |~ 51 1700 7000 | 2.300 | 5838 | 6000 975
Maxton 52| 5500 7500 | 2000 | 6.506 | 6500 | .550
Pembroke | 17 5.800 7200 | 1.400 6488 | 6.400 | .450
Boardman 51 5.500 7700 | 2.200 6.589 | 6.600 | 575
Fair Bluff 14 5,500 7.800 | 2.300 6414 | 6.500 | .600

*Interquartile Range-Spread of values containing the central 50% of the data(75th-25 percentiles)

Figure 44  pH at AMS Stations on the Lumber River Mainstem, 1988 to 1992
(Box and whisker plots)
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Metals show few samples that exceeded the water quality criteria. The exception being Lumber
River at Maxton with five of 13 samples above detection above the Copper action level. The main
stem stations showed a general trend toward higher conductivities beginning in 1990 through the
final samples in 1992. Conductivity, while not a pollutant, per se, is an indicator of treated
wastewater. Higher conductivity would be expected with increased effluent flows. The tributary
stations have low dissolved oxygen and pH samples as with the main stem. No unusual trends in
metal parameters were noted in the tributaries.

4.3.2 Lumber Subbasin 03-07-50 (Naked and Drowning Creeks)‘

The headwaters of the Lumber River are located entirely within the sandhills ecoregion. Swift-
flowing sandy streams characterize this area. Streams in this area are generally of high water
quality. Naked Creek has been designated Outstanding Resource Waters and Drowning Creek has
been designated High Quality Waters. Only one lake, Pages Lake, has been monitored, and it was
found to be eutrophic. The high water quality of subbasin 03-07-50 reflects both sandy soil
characteristics (which promote groundwater infiltration) and undisturbed watersheds. The town of
Aberdeen is in the northern portion of the basin. :

BENTHIC MACROINVERTEBRATES Three locations were sampled for benthos in 1991. One
site, Horse Creek, was sampled to assess nonpoint source impacts in this subbasin. There is
sufficient information from several sites to analyze long-term changes in water quality.

Site # Creek Date County - Road - S/SEPT Rating

1.50-3 Naked Cr 910909 Moore SR1103 "~ .94/34 Excellent
150-6 Drowning Cr 910909 Moore SR1104 90/39 Excellent
L50-7 Horse Cr 910909 Moore SR1102 EPT=26 Excellent

LONG TERM BENTHOS SITES Naked Creek has been sampled 13 times since 1983, although
only two of these samples occurred during summer ambient collections. It has consistently yielded
an Excellent bioclassification. Based on this excellent water quality and "special ecological or
scientific significance", the creek has been reclassified to Outstanding Resource Waters. The ORW
classification also was supported by the potential for excellent "water-based" recreation and by the
inclusion of a part of the drainage area in the Sandhills Game Lands.

Drowning Creek near Hoffman has been sampled three times during the summer since 1985; all
collections produced an Excellent bioclassification. The creek, from its confluence with Naked
Creek to the Lumber River, is classified as High Quality Waters based on this information. '

Two sites on Quewhiffle Creek below the Carolina Galvanizing discharge were sampled in 1984
and 1989. In 1986, the plant ceased discharging to the creek and began discharging to the Moore
County Regional WWTP. Improvement was documented below the old discharge site; however, it
still remains Fair. Further downstream, the station recovered toa Good bioclassiﬁcation.

SPECIAL STUDIES The Drowning Creek dramage area was evaluated for HQW designation.
The lower section of Drowning Creek, from its conﬂuence with Naked Creek to the Lurnber River, -
qualified for the des1gnau0n ‘ ~

Naked Creek was sampled to help with seasonahty adJustments to EPT taxa nchness Several
tributary sites also were sampled to examine EPT taxa richness versus stream size. This site also is-
being monitoring for long-term trends Naked Creek and its tributaries are now classified as
Outstanding Resource Waters. . Fy :

EPT samples taken above and below the Moore County Reglonal WWTP suggested a slight
decline in the abundance of the more intolerant species. Two sites were sampled below the
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discharge of Carolina Galvanizing in 1984. This survey was repeated in 1989 after this industry
ceased to discharge. Impact was noted right below the discharge area in both years, although taxa
richness had improved in 1989. Lasting effects of the discharge and 3011 and groundwater
contamination cannot be ruled out.

POTENTIAL HQW/ORW STREAMS Benthos data collected from Horse Creek in 1991
suggested an Excellent bioclassification. This stream is a major tributary to the HQW section of.
Drowning Creek, and also should be considered for an HQW classification. .

FISH TISSUE SAMPLING Fish were collected and processed whole for metals analyses at
Quewhiffle Creek at SR 1225 (1985), Aberdeen Creek at NC 5 in Aberdeen (1986), Naked Creek
(1990) and Drowning Creek at SR 1225 (1993). With the exception of one fish at Drowning
Creek, all results for metals analyses were lower than FDA recommended criteria. However, a
fish consumption advisory for largemouth bass has been issued for Watson, Pit Links and Pages
Lakes due to elevated mercury levels in fish tissues sampled in March through May of 1993.

LAKE ASSESSMENT PROGRAM Only Pages Lake in this subbasin has been monitored under
the Lakes Assessment Program. Elevated nutrient concentrations have made Pages Lake
eutrophic., Urban runoff from a developed watershed is probably the primary source of nutrients.

Several pesticide burial sites in the Pages Lake watershed are under EPA investigation, including
one site located near the western shore of the lake. The EPA study revealed many toxic
compounds associated with the burial sites; however, only one was detected in Pages Lake. In a
public statement dated June 9, 1989, EPA said that results from Pages Lake presented no
significant health risk. However, later 'DEM fish tissue monitoring in Pages Lake and two.lakes
located upstream indicated elevated levels of mercury in largemouth bass. Accordingly, the North
Carolina Director of Health issued a largemouth bass fish consumption advxsory for Pages Lake,

Pitt Lake and Watson Lake in July 1993.

When last sampled in 1991, the water appeared to have a greenish tint; indicative of a high rate of
primary production. In addition, approximately 50% of the surface area contained submerged
macrophytes. Identified species included: Brasenia schreberi, Nymphaea odorata, Myriophyllum
heterophyllum , Najas sp. and Utricularia sp. Use support is considered threatened because
aquatic life and primary contact (swimming and aesthetic enjoyment) could be impaired if eutrophic
conditions are not brought under control. _

4.3.3 Subbasin 03-07-51 (Lumber River Mainstem and Major Tributaries)

This subbasin includes the mainstem of the Lumber River and its minor tributaries. The tributary
sites usually have very little flow and, therefore, have seldom been sampled. The Lumber River,
however, has been intensively studied in relation to point source dischargers.

The Lumber River from its source to U.S. Highway 301 has been designated as High Quality
Waters based on chemical and biological (benthos and fish community) data. Dlschargers in the

‘Laurinburg to Pembroke area have been shown to impact the Lumber River. This portion of the
river recently was given Good bioclassifications based on benthos data, while prior samples have
indicated Excellent water quality. Dischargers in the Lumberton area result in further degradation
of the Lumber River and Fair or Poor benthos bioclassifications under low flow conditions. The
issue of color problems in this section of the Lumber River has been raised and efforts are being
made to resolve the issue. At Boardman, recovery is occurring (Good benthos rating), and
appears to be complete by the time the river has reached Fair Bluff (Excellent benthos rating).
Ambient chemistry data reflects a similar pattern with high DO values in upstream areas, lower
values below Lumberton, and a subsequent rise at Fair Bluff. Results of sediment oxygen demand
work are similar with the highest demand occurring above Boardman. Water quality of tributary
streams has been dlfﬁcult to assess because of their swampy character. Fish community
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Chapter 4 - Water Quality in the Lumber River Basin

analyses of Back Swamp and Porter Swamp have indicated Good-Fair or Fair biotic index ratings
while benthos data resulted in a similar bioclassification at Back Swamp, but a poor classification
at Porter Swamp.

BENTHIC MACROINVERTEBRATE MONITORING Benthic macroinvertebrate samples were
collected at the following nine sites in subbasin 03-07-51 in 1991.

Site # Creek Date County Road S/SEPT Rating
L51-1 Lumber R nr Wagram 910912  Scotland SR 1404 83/30 Excellent
L5144 Lumber R nr Maxton 910912 Robeson NC71 77/22 Good
151-8 Lumber R nr Pembroke 910912 Robeson SR 1003 86/30 Good
1519 Back Swp 910911 Robeson US 301 - /15 G-F
151-10 Lumber R above Lumb 910911 Robeson SR 2289 84/29 Good
L51-13 Lumber R be WWTP 910910 ‘. Robeson NC 72 67/27 Good
1.51-14 Lumber R 910910 Robeson NC 74 53/20 Good
L51-15 Lumber R 910910 Raobeson NC 904 69/23 Excellent
L.51-16 Porter Swp 910911  Columbus SR 1503 -13 Poor

Several mainstem sites have been sampled for numerous years and can provide both an indication
of present water quality, and how water quality has changed since 1983.

Lumber River near Maxton at NC 71: This site had shown some improvement in 1986 and
1988, when the classification was upgraded from Good to Excellent. However, the 1990 and
1991 collections indicated that this condition was not permanent. A white flocculent material
was observed in the river during the August 1990 collections, which originated from the West
Point Pepperell-Wagram discharge. This has since been eliminated through WWTP upgrades.

Lumber River near Pembroke at SR 1003: The EPT taxa richness values for this site have
been fairly stable during all years of collection since 1983, and it retained an Excellent
bioclassification through 1988. An increase in the Biotic Index in 1990 and 1991 pulled the
bioclassification down to Good during these years.

Lumber River near Boardman at NC 74: The bioclassification has remained constant for each
of the years it has been sampled. High flows in 1991 made sampling difficult and contributed
to the decreased total taxa and EPT taxa richness values.

Lumber River near Wagram; This site has been sampled four times since 1985 and has been
a551gned an Excellent bioclassification each time.

Lumber River at SR 2289 above Lumberton (LBS51-10): This site has also been sampled four
times since 1985 and consistently received a Good bioclassification.

Lumber River below Lumberton WWTP, at SR 1620/NC 72 (LB51-14): This site is located
downstream of the major Lumberton area dischargers. Water quality has improved from Fair
in 1985 and Poor in 1986 to Good in 1991. These changes in bioclassifications reflect changes
in flow in the 1991 data over the prev1ous years' data.

SPECIAL STUDIES A number of special macroinvertebrate studies were conducted to determme
the impact of several NPDES facilities on water quality and aquatic life. Based on data from all
benthic macroinvertebrate special studies since 1983 the following conclusions were drawn:

The Laurinburg - Maxton Airport was found not to have an impact on the Lumber River fauna.
Ratings were Excellent at all three sampling sites in 1985.

The study did not indicate any impact on the Lumber River fauna due to the Alpha Cellulose
discharge. However, any possible impacts may been masked by upstream impacts. Ratings
ranged from Fair to Good.

The West Point Pepperell-Wagram discharge was found to have no impact on river fauna.

4-13



Chapter 4 - Water Quality in the Lumber River Basin

* A possible slight 1mpact to the river fauna was mdlcated below the Laurinburg/Maxton area
dischargers.

¢ Below Lumberton, the West Point Pepperell and Alpha Cellulose discharges showed a
combined impact, with further impact by the Lumberton WWTP Collectlons further
downstream indicated some recovery. , :

POTENTIAL HQW/ORW STREAMS Based on DEM surveys, the Lumber River above
Lumberton has been designated HQW. Recent DEM surveys have not indicated any other eligible
streams in this subbasin. The Lumber River near Fairbluff received an Excellent bioclassification
during the 1991 basin survey. However, this rating was borderline, and consideration of this
- stretch of river for HQW designation is further complicated by the upstream dischargers.

AQUATIC TOXICITY MONITORING: SELF-MONITORING Twelve facilities in this
subbasin currently monitor effluent toxicity as per permit reqmrements These facilities are:

Facility NPDES # Recexvmsz Stream Countv FlowMGD) TWC(%)
Alpha Cellulose NC0005321 Lumber River Robeson 1.6 - 1.73
Cogentrix Leasing-003 NC0058301 Lumber River Robeson  0.45 0.5
Converse Inc. NC0005673  Holly Swamp Robeson  0.075 100.0
DOC-McCain Hospital-001 NC0035904 = UT Mountain Cr. Hoke 0.1 50.83
DOC-McCain Hospital-003 NC0035904  UT Field Branch Hoke .  variable :
CP&L Weatherspoon-001 ~ NC0005363  Lumber River Robeson ~ variable

West Pt Pepperell-Wagram NC0005762  Lumber River Scotland 4.5 6.17
Laurinburg-Maxton Airport NC0044725 * Lumber River Scotland 1 1.37
Lumberton WWTP NC0024571 Lumber River Robeson 10 10.7
Pembroke WWTP NC0027103  Lumber River Robeson 133 1.8
Robeson Co. Schools NC0034100  UT Flowers Swamp Robeson  0.006 100.0
West Point Pepperell NC0004618 = Lumber River Robeson 2.5 293

DOC-McCain Hospital-003 is an episodic cooling water discharge which has not had occasion to
report any data as yet. Converse, Inc. ceased discharge from its 001 pipe in December 1992 and
now discharges to the Lumberton WWTP. The facxhty continues to discharge groundwater
remediation and cooling water for which general permits are bemg sought.

The DOC-McCain Hospital-001 was under a Special Order by Consent lasting until April, 1993
The facility has been performing toxicity reduction activities with the assistance of the NC DEM
Toxicity Evaluation Group. The Pembroke WWTP is under a consent order lasting from' 6/18/92
to 12/31/94 which relieves the facility from a tox101ty limit. This plant is bemg upgraded and
enlarged to a 1 33 MGD facxhty

FISH COMMUNITY STRUCTURE Sampling was performed at6 sues in this subbasm :

Stream _Location Date County . NCIBI Score NCIBI Ratmz
Lumber River. ~ - SR-1461 870728 Scotland - 54 Good-Excellent
Lumber River SR-1303 861001 Robeson 56 Good-Excellent
Lumber River  SR-1362 860930 . Robeson 58 Excellent . -
Lumber River SR-1362 870728 Robeson =~ = 56 - . Good-Excellent
Lumber River SR-1354 860930 Robeson 54 Good-Excellent
Gum Swamp NC-71 910930 Robeson 4“4 Fair

Back Swamp SR-1003 - 1910724 Robeson - 46 Fair-Good
Porter Swamp SR-1503 920429 Robeson - 46 Fair-Good

4-14



Chapter 4 - Water Quality in the Lumber River Basin

FISH TISSUE Fish tissue samples were collected and processed for metals at five sites within
subbasin 03-07-51. All results were lower than FDA criteria except for two samples which
exhibited mercury levels exceeding the FDA criteria of 1.0 mg/Kg. These included Drowning
Creek at SR 1412 (July 1993) and Porter Swamp at SR 1503 (April 1992). The sampling sites
were: Lumber River at the Lumberton WWTP (July 22,1986), Lumber River at the railroad near
Maxton (September 30 1986), Lumber River at SR. 1303 (July 22, 1986), Lumber River at SR.
1620 below Lumberton (1986 and 1987) and Lumber River at US-74 at Boardman (August 14,
1980 and May 27, 1981)

SEDIMENT OXYGEN DEMAND SOD sampling was performed at six sites.

Station Date Avg. SOD Rate Avg. Amb. Temp.
g/m2/day at 20°C °C
Lumber R. at HWY401 052792 - -1.0484 , 17.7
Lumber R. at Hwy 71 - 082891 -0.3390 23.5
Lumber R. at HWY 72 071791 -0.7631 24.8
Lumber R. at SR 2121 071891 -0.6671 24.8
Lumber R. at HWY 74 082192 . -1.4789 20.2
Lumber R. at HWY 904 . 072491 -0.8000 29.6

4.3.4 Subbasin 03-07-52 (Raft Swamp)

This subbasin contains the entire Raft Swamp drainage area: a tributary of the Lumber River in
Hoke and Robeson Counties. Raft Swamp and its tributaries are typical swamp-streams, having
very little visible current (under normal flow conditions) and tannin-colored water. Some streams
in this subbasin have flows that are restricted due to beaver dams. Greater flows were evident in
other sections of Raft Swamp. Raft Swamp has Good-Fair water quality based on benthic
macroinvertebrate data. Water chemistry data from an ambient station on Raft Swamp indicates a
median DO value of 7.2 mg/l.

BENTHIC MACROINVERTEBRATE MONITORING Benthic macroinvertebrates were collected
from a single location in subbasin 03-07-52 during basin assessment in the summer of 1991.

Site # Creek Date County - Road - __SISEPT Rating
L52-1  Raft Swamp 910911 Robeson NC 211 ' -/16 G/F

SPECIAL STUDIES The following special benthic macroinvertebrate studies were performed:

Site # Creek Date Study County Road S/SEPT __ Rating
152-1 Raft Swamp 8812290  LumbertonLandfill Robeson  NC 211 7524: G-F
L5222 Raft Swamp 881229  LumbertonLandfill Robeson SR 1526 87/30:  Good
1L52-3 BumtSwp 910609  Ag.ChemicalsInc  Robeson  abRRbridge 41/4: Fair?
15244 Bumt Swp 910609  Ag.ChemicalsInc  Robeson SR 1515 44/5: Fair?

Benthic macroinvertebrates were collected from two locations on Raft Swamp above and below the
Lumberton landfill. Taxa richness was greater at the downstream location, indicating that there are
no apparent effects of drainage from the landfill site.

Benthic macroinvertebrate samples were collected from two locations on Burnt Swamp, above and
below Agricultural Chemical Inc. There was no indication that the facility was having any negative
impact. However, this stream is very small and has little or no flow during much of the year. This
natural stress will severely limit the diversity of the aquatic fauna.
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Chapter 4 - Water Quality in the Lumber River Basin

POTENTIAL HQW/ORW STREAMS None was found to qualify as either HQW or ORW.

PHYTOPLANKTON MONITORING One sample was evaluated from this subbasin (Bruce
Pond, 1988). Although collected as a bloom sample, the data do not support bloom conditions. ‘

AQUATIC TOXICITY MONITORING: SELF-MONITORING One facility in this-subbasin
currently monitors effluent toxicity as per a permit requirement. This facility is: '

Facility NPDES # Receiving Stream County Flow(MGD) IWC(%)
Red Springs WWTP NC0025577  Little Raft Swamp  Robeson 2.5 98.0

FISH COMMUNTI'Y ASSESSMENT Noqe was made in this subbasin.

FISH TISSUE Burnt Swamp at SR. 1513 was sampled on August 13, 1985. All results for
metals analyses were lower than FDA recommended criteria. '

LAKES ASSESSMENT PROGRAM No 1akes were assessed in this subbasin.

SEDIMENT OXYGEN DEMAND Sampling was performed at Raft Swamp at HWY 71 on May
5,1992. An average SOD rate of -4.6124 g/m2/day at 20°C measured at an average ambient
temperature of 15.2°C. -

4.3.5 Subbasin 03-07-53 (Big Swamp)

This subbasin contains the entire Big Swamp drainage area: a tributary of the Lumber River in
Hoke, Robeson and Bladen counties. Big Swamp and its tributaries are typical swamp-streams,
with tannin-colored water and very low current speeds under normal flow conditions. Good
(Gallberry Swamp) or Good-Fair (Big Swamp and Big Marsh Swamp) bioclassifications are
indicated for the only streams sampled in this subbasin. One algal bloom was noted at Sealy Pond.

BENTHIC MACROINVERTEBRATE MONITORING Benthic macroinvertebrates were
_collected from four locations in this subbasin during 1991. No collections had been made prior to
1991.

Site # Creek Date County . _Road SISEPT Rating
L53-1 Big Swamp abv Bladenboro 910923 Robeson  NC 211 60/13 G/F
153-2 Big Swamp bel Bladenboro 910923 Robeson SR 1002 61/15 G/F
L53-3 Gallberry Sw 910912  Robeson  NC20 -/19 Good
1.53-4 Big Marsh Sw 910912 Robeson SR 1924 - -/16 G/F

PHYTOPLANKTON MONITORING Only one phytopiankton sample was collected from
subbasin 03-07-53 at Sealy Pond (1991). The high biovolume and density indicated bloom
- conditions. Chlorophyll @ was not collected. The pond was sampled one month after the fish kill.

AQUATIC TOXICITY MONITORING: SELF-MONITORING Three facilities in this subbasin,
listed below, currently monitor effluent toxicity as per permit requirements; at least one other will
be recommended for a monitoring requirement in its next permit renewal.

Facility ' NPDES # Receiving Stream County Flow(MGD) ITWC(%)

Bladenboro WWTP " NC0026352 Bryant Swamp Bladen 0.50 100.0
Croft Metals 001,003 NC0035530  Big Marsh Swamp  Robeson  0.095 48.7
Parkton WWTP NC0026921 Dunn’s Marsh Robeson 0.2 100.0

Piedmont Poultry Proc., Inc. NC0040185 Big Marsh Swamp Robeson No flow limit N/A
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Chapter 4 - Water Quality in the Lumber River Basin

Croft Metals has been under consent orders since 1989. The facility is currently performing
toxicity reduction activities.

FISH TISSUE Fish tissue samples were collected and analyzed for metals at one site within the
Lumber 53 subbasin. Big Marsh Swamp at St. Pauls was sampled on October 30, 1986. All
results for metals analyses were lower than FDA recommended criteria.

4.3.6 Subbasin 03-07-54 (Ashpole Swamp in the Lumber River Watershed)

This small subbasin contains the Ashpole Swamp drainage area, a tributary of the Lumber River in
Robeson County. Ashpole Swamp and its tributaries are typical swamp-streams, with little visible
current under normal flow conditions and tannin-colored water. Water quality of these swamp
_ streams is difficult to assess as evidenced by the indication of Good fish community in Ashpole
Swamp, but only Fair water quality based on the benthos community. Discharge from the
Fairmont WWTP complicates evaluation of this swamp system, where low dissolved oxygen may
naturally occur. Ambient water chemistry data from Ashpole Swamp indicate a low median DO
value of 4.3 mg/l.

BENTHIC MACROINVERTEBRATE MONITORING Benthic macroinvertebrates were
collected from two locations in this subbasin during 1991.

Site # Creek - Date County Road S/SEPT Rating
L54-1 Ashpole Swp: 910911 Robeson NC 41 -/8 Fair
L54-3 Hog Swamp 910911 Robeson SR 2262 -8 Fair

LONG TERM BENTHOS SITES Ashpole Swamp near Barnesville at SR 2258 is the only
ambient benthic monitoring site in this subbasin, and there has been only one collection from this
location. This location is fairly typical of streams/tributaries in this subbasin. The floodplains are
extremely large, swamp systems; channels are often braided. Visible current, if present, is usually
restricted to small areas. The benthic information from Ashpole Swamp is difficult to assess using
the established criteria. A combination of swamp-like conditions and low flow might be expected
to produce low dissolved oxygen concentrations during the summer months. The results from this
location are complicated by the Fairmont WWTP which is located about 10 miles upstream from
the ambient location. Chemical data from this site in 1985 and 1986 indicated that the dissolved
oxygen values are usually <2.0 mg/l for 6 months and <1.0 mg/1 for 3-4 months. The dominant
taxa (Stictochironomus sp.), however, is not characteristic of sewage-affected streams.

| POTENTIAL HQW/ORW STREAMS None were found to qualify as either HQW or ORW.
PHYTOPLANKTON MONITORING No samples were collected from this subbasin.

AQUATIC TOXICITY MONITORING: SELF-MONITORING The Fairmont WWTP currently
monitors effluent toxicity as a permit requirement. The facility was under a chronic monitoring
requirement from the effective date of its current permit until 9/1/92. The facility now has a
chronic limit at 90%. ‘

Facility NPDES # ___ Receiving Stream __ County  Flow(MGD) TWC(%)
Fairmont WWTP NC0021059 Pittman Mill Branch Robeson 0.5 100.0

FISH COMMUNITY ASSESSMENT  Fish community structure sampling was performed twice
at one site in this subbasin. ’ A ‘




.._
)

YNITOHY9

P

pS-L0-€0 uiseqqug ur soug Surdwreg Liend Jep 6 931

SO[UA mES .

o1

Ssie s

011G ONSSLL, YSt
NS Aos

9IS Aiunwwo) ystkd

S NTIGOLIDAUIOIIBIA DO
uonels m:_._o::o_z u2IquIY

puodary

@@@@@T

YNI108Y D

¥SLOEO
urse ISATY Ioquin ]

4 -20



Chapter 4 - Water Quality in the Lumber River Basin

Stream L.ocation Pate County NCIBI Score  NCIBI Rating
Ashpole Swamp  SR-2455 910725 Robeson 43 Good
Ashpole Swamp  SR-2455 921022 Robeson 50 Good

FISH TISSUE Fish tissue samples were collected analyzed for metals contaminants at Ashpole
Swamp at SR 2256 Bridge on May 20,1992 and again as part of a follow up study on October
28,1992. Mercury concentrations of 0.22 ppm to 2.0 ppm were detected in tissue at this site. A
mean mercury concentration of 0.78 ppm was calculated for whole fish samples with one sample
containing 1.7 ppm mercury. Analysis of fillet samples resulted in a mean of 1.06 ppm mercury,
which exceeds the FDA recommended action level of 1.0 ppm.

CHEMICAL/PHYSICAL CHARACTERIZATIONS A water quality survey was performed on
July 9-11, 1984, on a 0.5 mile reach of Pitman Mill Branch and Old Field Swamp downstream of
the Fairmont WWTP outfall. The consulting firm representing the town requested a wetlands
discharge, so that the WWTP would receive less stringent effluent limits. This request was denied
as a result of the study, because Pitman Mill Branch and old Field Swamp are channelized streams
not swamps. Data collected: field parameters, nutrients, solids, chlorophyll, coliform BODS5,
long-term BOD, flow measurements, and time-of-travel. '

SEDIMENT OXYGEN DEMAND Sediment oxygen demand tests were conducted on the main
channel of Ashpole Swamp at SR 2258 near Barnesville in Columbus County. Bottom sediment at
the station consisted of fine sand and chambers were set at a depth of 4 to 5 feet. Average SOD
rate for the station was -0.7749 gr/m2/day at an average ambient water temperature of 29.6°C and
-0.8410 when corrected to 20°C. '

4.4 LITTLE PEE DEE HEADWATERS WATERSHED (Subbasin 03-07-55)

Most of this subbasin lies within the Sandhills ecoregion, characterized by streams with obvious
year round flow. Laurinburg lies within this basin, and several permitted discharges are located in
this area. The watersheds of Shoe Heel Creek and Gum Swamp make up most of the subbasin.

Water quality has ranged from Excellent or Good in the lower sections of Shoeheel Creek and
Gum Swamp (based on benthos data), to Good (above Laurinburg WWTP on Shoeheel Creek) or
Good-Fair in upstream sections of these two streams. Fisheries data indicate Fair-Good
community health in Little Shoeheel Creek. Benthos data suggests a Good-Fair bioclassification
for Leiths Creek. Lakes data have shown John's Pond, a private impoundment of Leiths Creek to
be hypereutrophic. Maxton Pond, an old shallow millpond, is eutrophic and almost completely
closed in with macrophytes. Phytoplankton data also indicated bloom conditions were found in
Dunn's Pond. Nonpoint runoff may be contributing to much of the impact found in this subbasin.

.BENTHIC MACROINVERTEBRATE MONITORING Four benthic macroinvertebrate samples
were collected from this subbasin during 1991 as shown below. One ambient site is located in this -
subbasin. Several special studies also have been conducted here.

Site # Creek Date County Road S/SEPT Rating

L55-1 Gum Swamp Cr. 910909 Scotland SR1323 EPT=12 G-F
L5544 Gum Swamp Cr 910909 Scotland 15-401 EPT=25 Ex
155-5 Leiths Cr 910910 Scotland SR1610 EPT=12 G-F
L55-8 (Big) Shoeheel Cr 910910 Scotland SR 1101 - 75126 Good

Benthic macroinvertebrate data collected from-Gum Swamp Creek above Richmond Mill Lake
yielded a Good-Fair bioclassification, but a downstream site was rated as Excellent. Leiths Creek
was originally rated Fair in the Assessment Document (NCDEHNR 1985), however, 1991 data
suggested a Good-Fair bioclassification. '
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Chapter 4 - Water Quality in the Lumber River Basin

LONG TERM BENTHOS SITES : _

(Big) Shoeheel Creek nr Rowland at SR 1101: Data from Big Shoeheel Creek suggested a slight
improvement in water quality, Good in 1985 to Excellent in 1987 and 1990. However, the 1991
collection again produced a Good rating. In fact, as shown below, biotic index values generally
have increased since 1985, suggesting a slight shift to more tolerant taxa. The changes may be
more related to flow than to any long-term change in water quality: low flows produce an Excellent
rating, while higher flows produce a Good rating.

A study conducted upstream of this station in September 1990 indicated an impact to Shoeheel
Creek by the Laurinburg WWTP. Many intolerant taxa were collected above the plant, but were
not collected below it. However, collections made one month earlier near Rowland included those
intolerant taxa, indicating that the stream was recovering from upstream impacts.

SPECIAL BENTHIC MACROINVERTEBRATE STUDIES Based on evaluation of data from all
special studies since 1983 the following conclusions are drawn:

e Comparisons of benthos in Gum Swamp Creek above and below the Fieldcrest Mills discharge
indicated that the facility was having a slight impact on stream fauna. The presence of
Richmond Mill Lake above the control site complicated the between-site comparison.

+ Benthos samples collected above and below the Laurinburg WWTP suggested a moderate
impact on the biota of Shoeheel Creek

POTENTIAL HQW/ORW STREAMS An EPT sample was collected from Gum Swamp Creek at
US 15-401 and yielded an Excellent bioclassification. Many intolerant taxa were collected
including the mayfly Stenonema lenati. Data collected several miles upstream produced Good-Fair
ratings both above and below the discharge of Fieldcrest Mills, although some minor impact was
noted below this industry. Since that time the flow from the mill has been substantially reduced
from about 1.0 MGD to about 0.2 MGD. It is possible that some portion of Gum Swamp may
now qualify as HQW. :

 PHYTOPLANKTON MONITORING One ambient sample, at John's Pond, and one bloom
sample, at Dunn's Pond, were collected. The high concentration of chlorophyll a found in the
ambient sample (John's Pond) indicates that an algal bloom was present. The high biovolume,
density and chlorophyll a found in Dunn's Pond all indicate that an algal bloom was present. High
nutrient concentrations also were present. , o

AQUATIC TOXICITY MONITORING: SELF-MONITORING  Four facilities currently
monitor effluent toxicity as per permit requirements; at least one other will be recommended for a
monitoring requirement in its next permit renewal. Monitoring facilities include;

Facility - NPDES # ' Receiving Stream __County Flow(MGD) IWC(%)
Fieldcrest Mills-Laurel Hill NC0005479  Gum Swamp Cr. Scottand 0.3 1.5
Laurinburg WWTP NC0020656  Big Shoe Heel Cr. Scotland 4.0 31.0
Springs Industries NC0005754  Gum Swamp Cr. Scotland 0.03 0.14
Toastmaster, Inc. NC0005053  Leith Cr. , Scotland  0.015 100.0

Toastmaster, Inc. is not currently discharging and its NPDES permit has expired. The Fieldcrest
Mills facility closed its carpet mill operations and is currently a domestic discharge with some
possible minor industrial contribution.

FISH COMMUNITY STRUCTURE Sampling was performed at the following site.

Stream Location Date County NCIBI Score NCIBI Rating
Little Shoeheel Cr SR-1405 910930 Scotland 46 Fair-Good
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FISH TISSUE Fish tissue samples were collected at one site within the _Llimber 55 subbasin.
Leith Creek at SR. 1619 was sampled on November 19, 1986. All results for metals analyses

were lower than FDA recommended criteria.

LAKES ASSESSMENT PROGRAM

Lake Date NCTsI P TON
Johns Pond 8807 5.4[H] 0.18 0.78
Maxton Pond 9108 0.7[E] 0.11 0.46

CHLA Cl_assification Use Support =
80.0 C-sW Partial
1.0 - CswW Threatened

Two lakes in subbasin 03-07-55 have been sampled. Johns Pond, an impoundment of Leith
Creek, is a private lake characterized by tannic, shallow water with low dissolved oxygen (DO).
Violation of the chlorophyll a standard and extremely high nutrient levels reflect the hypereutrophic
condition of the lake. When last sampled, decaying clumps of organic matter were seen floating in
the water. Use support is considered partial because aquatic life is affected by low DO levels.

Maxton Pond is an old shallow millpond with extremely high levels of total phosphorus and high
levels of total organic nitrogen. Land uses upstream include agriculture, agricultural related
industries and urban development in the town of Maxton. The eutrophic pond is almost completely
closed in with macrophytes. Use support is considered threatened because swimming and
aesthetic enjoyment of the lake is hampered by the dense vegetation.
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4.5 WACCAMAW RIVER WATERSHED (Subbasins 03-07-56, 57 and 58)
4.5.1 Watershed Ambient Monitoring Assessment

Subbasins 03-07-56 through 03-07-58 make up the drainage of the Waccamaw River in North
Carolina. At present, the AMS has four stations within these subbasins with three on the mainstem
of the river (Figure 4.11). All of these mainstem stations have recorded data for the five-year cycle
from 1988 to 1992 and are listed below.

Primary Number _ Location

02108969 Lake Waccamaw at Dam Spillway near Lake Waccamaw, NC
02109500  Waccamaw River at NC Hwy 130 at Freeland, NC
02110500  Waccamaw River at SC Hwy 9 near Longs, SC

Data from these mainstem stations show a drop in the median dissolved oxygen from the dam
spillway to the Longs, SC station (Figure 4.12). The higher dissolved oxygen recorded at Lake
Waccamaw is probably due to aeration caused by the dam spillway. The median dissolved oxygen
readings on the lower two stations are within the 95% confidence interval of the median and can be
considered not different from each other. There are no significant point discharges near these
stations. S

Naccamaw River Main Stem

Bruwn Marsh

(® Ambient Monitoring Station

Red Hill Swomp

o
Lake Weccamaw

£AORIED

Waccamaw River

Figure 4.11 AMS Stations on the Main Stem of the Waccamaw River ‘
The pH median (Figure 4.13) from main stem stations drops from the dam spillway to the Freeland

station and again higher at the Longs, SC station. These stations are in swamp-class waters and
the discussion of pH and swamp waters in the Lumber basin above is applicable here also.

4-25



- Chapter 4 - Water Quality in the Lumber River Basin

None df the main stem stations have high metals samples and they show a general rise in
conductivity samples over the five year period. There is one tributary station and the data shows .
generally the same trends as the main stem. '

13 1
] ®
12 °
— ° o
1 : ?
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]
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o] ¢
. : .
3 Lake Waccamaw Dam Freeland, NC Longs, SC
AMBIENT SAMPLING SITES
Count Minimum Maximum Range Geom. Mean Median IQR*
DO, Total 115 3.500 12.500 | 9.000 6.962 7.000] 3.15
Lake Waccamaw 18 5900 12.500 | 6.600 8.732 8.850| 2.8
Freeland 52 4.500 11.800 | 7300 6.940 6.600) 29
Longs, SC 45 3.500 11.200 | 7.700 6.382 6.500] 3.2

*Interquartile Range-Spread of values containing the central 50% of the data(75th-25 perceatiles)

Figure 4.12  Dissolved Oxygen Concentrations at AMS Stations on théWaccéinaw River Main
Stem, 1988 to 1992 (Box and whisker plots) 3

4.5.2 Subbasin 03-07-56 (Lake Waccamaw and Upper Waccamaw River)

DESCRIPTION This subbasin is comprised of Lake Waccamaw, one of the Carolina Bay lakes,
and its tributary Big Creek, the upper Waccamaw River, and Bogue Swamp. There is some
residential development near Lake Waccamaw, but most of the land use is either forest or
" agriculture. Small streams tend to be ephemeral, with little or no flow during dry summer months.
For this reason, most of the DEM sampling in this subbasin has focused on Lake Waccamaw and
the Waccamaw River. DEM fish tissue surveys have revealed elevated mercury concentrations in
largemouth bass and several othér species throughout the Waccamaw Drainage above and below
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Lake Waccamaw from Meares Millpond to the South Carolina border. The Division is preparing a
report on these two water bodies, evaluating their suitability for ORW designation. Lake
Waccamaw contains a high diversity of endemic fish and mollusks; it is the third largest natural
lake in the state and is widely considered to be one of the most unique lakes in North Carolina.

8 «©
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4 °
7" e
6.5 =
S [ -]
e
:g. L r: Y L aumd
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[ —Qe
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0
5 b [
[ [ ]
®
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@
4
Lake Waccamaw Dam Freéland, NC Longe, SC
AMBIENT SAMPLING LOCATIONS
Count Minimum Maximum Range Geom.Mean Median IOR*
pH, Total m 4,300 75001 3.200 5.964 6.000] .800
Lake Waccamaw | 17 6.100 7500 ] 1400 70621 71001 400
Freeland 50 4.300 6.300 § 2.000 5485 5450 | 700
Longs, SC 4 5.380 74001 2020 6.145 61001 300

*Interquartile Range-Spread of values containing the ceatral 50% of the data(75th-25 percentiles)

Figure 4.13 pHat AMS Stations on the Waccamaw River Mam Stem, 1988 to 1992
(Box and whisker plots)

OVERVIEW OF WATER QUALITY The shallow, clear waters and high' water quality of Lake
Waccamaw provide a unique and sensitive habitat for a diverse aquatic communi_ty. Phytoplankton

4-27



ar

N

95-L0-€0 UISeqqns Ut SouS SuLoNuO Aend) Jore - $1h 91n8td

<
%\.. ~ maﬁu
N-M:Q v.%aw.!
“.,\ & S
o & p
2> Q
S S
9 2
> : ¥ N
.&& : Q] ‘ ‘ 00
) Aol O { @ dms —cndod S B v _7.~
a° 69680120701) ‘ . | ‘ -
1-OVM .
. o& @ Wosym S ,
..n-@hﬂmﬁm I AV@V »#&\/ - . \ .&b?. - % . ,. . ‘, .‘..-Oﬁm“m MCtOumCOE e @
VOLOUL'T wm\ X | \ | ougomssusy @)
N~ 701 o

sapiy AIS

of

oS
0

OIS OTRIGONSAUIOIOBIA JIIUOE @
v uone1§ SuLIouOA JuUdIquIY @
. puado .

ﬂ  95L0€0
| uIseq JOATY IoqUIn]



Chapter 4 - Water Quality in the Lumber River Basin

and chlorophyll a levels are very low in the lake, but were found to be very high in the two canals -

surrounding the northwestern and western shores of the lake. Fish tissue analyses indicated high -
mercury levels in fish from Big Creek. Benthos collections . resulted in a Good-Fair
bioclassification just below the lake with an improvement in water quality to Good at the lower end
of this subbasin.

BENTHIC MACROINVERTEBRATE MONITORING Benthic macroinvertebrate samples were.
collected at three sites in subbasin 03-07-56 during 1991. .

Site #  Creek Date Study County Road S/SEPT __Rating
L56-1 Waccamaw R 910617 Waccamaw ORW  Columbus Below Dam  56/13 G-F
L56-2 Waccamaw R 910617 Waccamaw ORW  Columbus  Crusoe Is. 82127 Good
1L.56-3 Big Swamp 910617 Waccamaw ORW Columbus SR 1947 4212 NR

No DEM macroinvertebrate samples had been collected in this subbasin prior to 1991, but Lake
Waccamaw has been intensively sampled by other investigators. A survey of potential ORW sites
indicated Good-Fair to Good water quality in this section of the Waccamaw River. Taxa richness
was depressed below the dam. Most tributary sites were not flowing, including Bogue Swamp
and the tributaries of Big Creek. Collections at Big Creek were only intended to check for rare
invertebrates. This was a "reconnaissance” sample, taken in an atypical habitat, and was not

intended to produce a bioclassification.

POTENTIAL HQW/ORW STREAMS The Division is preparing a report on potential ORW areas
in the Waccamaw River basin. Many rare and intolerant species (fish, mollusks, aquatic insects)
are known to occur in this area. ‘

PHYTOPLANKTON MONITORING Three ambient and 15 special study samples were
collected in or near Lake Waccamaw. The three ambient station samples were collected from Lake
Waccamaw during July, 1990. No water quality problems were found. The remaining samples
were collected as part of a special study to evaluate changes in water quality resulting from
proposed improvements in water circulation in Cove Canal. The poorly circulating waters of Cove
Canal contained an abundance of euglenophytes and Anacystis cyanea, a cyanophyte. Chlorophyll
. a values from Cove Canal ranged from 19 to 53 pg/l, much higher than the average of 2 [tg/l from
samples taken in Lake Waccamaw.

AQUATIC TOXICITY MONITORING: SELF-MONITORING No facilities in this subbasin
have permit toxicity monitoring requirements. Lake Waccamaw WWTP has been recommended

for a toxicity limit in its next permit renewal. Whole effluent toxicity testing has been required
under an administrative letter requirement since September, 1991.

FISH TISSUE SAMPLING Based on fish tissue sampling, a fish consumption advisory for
largemouth bass has been issued for Big Creek and the Waccamaw River below Lake Waccamaw
due to elevated levels of mercury. Below is a summary of fish tissue sampling at six sites.

Meares Millpond was sampled in April 1993 for mercury. Three species were collected and
processed as fillets for analysis. A mean mercury level of 1.05 mg/Kg was calculated for
Jargemouth bass collected at this site. All other results were lower than FDA criteria.

Big Creek upstream from the 1947 bridge was sampled in December 1992 for mercury. All other
metals results were lower than FDA criteria. .

Big Creek near the mouth at Take Waccamaw was sampled in June and October 1992 Five
species were collected and processed as fillets for metals and mercury analyses. All samples
were analyzed for metals contaminants. Mercury concentrations ranging from 0.07 mg/Kg to
3.4 mg/Kg were detected in tissue at this site. A mean mercury concentration of 1.0 mg/Kg
was calculated for warmouth and a level of 1.51 mg/Kg was calculated for largemouth bass.
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This exceeds the FDA action level for mercury of 1.0 mg/Kg. Results for all other metals
analyses were lower than FDA criteria. , G A ‘

Lake Waccamaw near the Wildlife Boat Ramp was sampled for fish tissue mercury as part of a
special study in October 1992. A mean mercury concentration of 0.32 mg/Kg was calculated
for this site. One largemouth bass contained 1.4 mg/Kg of mercury which exceeds the 1.0
mg/Kg FDA action level. '

Lake Waccamaw on the east edge was sampled in April 1993 for mercury. Two species were
collected and processed as fillets for analysis. - A mean mercury level of 0.79 mg/Kg was
calculated for largemouth bass collected at this site. - -

Waccamaw River below the spillway at L.ake Waccamaw was sampled in December 1992 for
mercury. A mean mercury level of 1.27 mg/Kg was calculated for largemouth bass collected at
this site. ~ ' - ,

LAKES ASSESSMENT PROGRAM Lake Waccamaw is the only lake in subbasin 56. Land use
around the lake consists of private residences and a state park. It was sampled in 1991. The lake
is characterized by clear shallow water and low nutrient levels. No problematic aquatic plants were
observed when last sampled. Use support has remained full for the past 10 years. It is a heavily
used recreation area that has been petitioned by the NC Division of Parks and Recreation's Natural
Heritage Program for a supplemental classification of Outstanding Resource Waters. ‘

4,5.3 Subbasin 03-07-57 (Lower Waccamaw River)

DESCRIPTION This subbasin is comprised of the lower Waccamaw River drainage area below
the White Marsh confluence. Small streams tend to be ephemeral with little or no flow during dry
summer months. For this reason, most of the DEM sampling in this subbasin has focused on the
Waccamaw River. Green Swamp and Juniper Creek constitute a very unique area, but their fauna
is quite different from the Waccamaw River due to very low pH levels. '

SUMMARY Benthos data indicates Excellent water quality in the Waccamaw River at the head of
this subbasin, with a decline to Good or Good-Fair at Freeland and Good-Fair near Pireway. Fish
community analyses show a similar pattern in ecological health for the first two sites.  Water
quality information is more difficult to assess on tributary streams. 'Fish community information
showed Good ratings for Grissett Swamp and Juniper Creek, and Fair-Good for Monie Swamp,
and Fair for Toms Creeck. However, fish consumption advisory for largemouth bass has been
-issued for the Waccamaw River below Lake Waccamaw to the South Carolina Border due to
elevated levels of mercury found in fish tissue samples. - Recent lakes data from Lake Tabor
indicated a high chlorophyll a value and high nutrients, however a phytoplankton sample from the
lake did not indicate bloom conditions, and prior data indicated no water quality problems.

BENTHIC MACROINVERTEBRATE MONITORING Benthic macroinvertebrate samples were
collected 4t seven sites in subbasin 03-07-57 in 1991. Collections at upper Juniper Creek were
.only intended to check for rare invertebrates. Such "reconnaissance” samples were taken in atypical
habitats, and were not intended to produce a bioclassification. (Report in review) ‘

Benthic Macroinvertebrate Sampling Sites in subbasin 03-07-57

Site # 'Créek __Date _ Study County —_ Road S/SEPT _ Rating

L57-1 WaccamawR = 910617  Waccamaw ORW Columbus = SR 1928 78/27 - Exc
L572 WaccamawR 910617 Waccamaw ORW ‘Columbus  NC 130 93/27..  Good .
L57-3 Juniper Cr 910617 Waccamaw ORW Brunswick NC 2