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SUMMARY SHEET 
FORT LOUDOUN LAKE WATERSHED (HUC 06010201) 

Total Maximum Daily Loads for  
Polychlorinated Biphenyls (PCBs) 

As Identified on the State of Tennessee’s 2008 303(d) List 
 

Impaired Waterbody Information: 
 
State:  Tennessee 
Counties: Blount 
Watershed: Fort Loudoun Lake Watershed (HUC 06010201) 
Constituents of Concern:  Polychlorinated Biphenyls (PCBs) 
 
Impaired Waterbody Addressed in This Document: 

 
Waterbody ID Impaired Waterbody Miles 

TN06010201026_1000 Little River 7.1 
 

Designated Uses: 

The designated use classifications for the segment of the Little River addressed in this 
TMDL include: domestic water supply, fish and aquatic life, industrial water supply, 
irrigation, livestock watering & wildlife, and recreation. 

Target Criteria: 

Fish tissue concentrations, calculated from the formulas used for fish advisories, will be 
used as the target criteria. 

 

Pollutant Organism only Water & Organisms 
(mg/kg) (mg/kg) 

PCBs 0.0200 0.0198 
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General TMDL Analysis Methodology: 

• Composite fish tissue samples were collected and analyzed for the constituents of 
concern. 

• This TMDL is expressed in lbs/day as a function of flow.  To assist with 
implementation, the TMDL is also expressed as a maximum water column 
concentration (µg/L) and as a maximum fish tissue concentration (mg/kg), which are 
equivalent to the target criteria. 

• Waste Load Allocations (WLAs) are derived for point source dischargers of PCBs. 

• Load Allocations are established for non-point sources using a mass-balance 
approach. 

Critical Conditions: 

The methodology takes into account that the pollutants are contained in the sediment.  
The methodology addresses all seasons.   

Margin of Safety: 

5% (Explicit) 
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Summary of TMDLs, WLAs, and LAs 
 

Waterbody 
ID Pollutant WLAs LAs1 MOS1 

TMDLs 

Maximum 
Load1 

Maximum Water 
Column 

Concentration2 

Maximum Fish 
Tissue 

Concentration2 
(lbs/day) (lbs/day)3 (lbs/day)3 (lbs/day)3 (µg/L) (mg/kg) 

TN06010201026_1000 PCBs 0 Q * 3.28E-06 Q * 1.73E-07 Q * 3.45E-06 0.00064 0.0198 
1 The LA, MOS, and the Maximum Load TMDL are expressed as a function of flow (Q), where Q represents the annual average flow of the 

Little River at the pour point of the segment.   
2 The TMDL is also expressed in terms of maximum allowable water column concentration and maximum fish tissue concentration because 

TDEC recognizes that these values provide information that potentially will be more useful regarding TMDL implementation efforts than 
the values that are expressed in terms of an allowable load. 

3 Lbs/day calculated as an annual average. 
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TOTAL MAXIMUM DAILY LOADS (TMDLs) 
FOR PCBs 

IN THE LITTLE RIVER 
FORT LOUDOUN LAKE WATERSHED (HUC 06010201) 

1.0 INTRODUCTION 

Section 303(d) of the Clean Water Act requires each state to list those waters within its 
boundaries for which technology-based effluent limitations are not stringent enough to protect 
any water quality standard applicable to such waters.  Impaired waters are prioritized with 
respect to designated use classifications and the severity of pollution. In accordance with this 
prioritization, states are required to develop Total Maximum Daily Loads (TMDLs) for those 
waterbodies that are not attaining water quality standards.  State water quality standards consist 
of designated use(s) for individual waterbodies, appropriate numeric and narrative water quality 
criteria protective of the designated uses, and an antidegradation statement.  The TMDL 
process establishes the maximum allowable loadings of pollutants for a waterbody that will allow 
the waterbody to maintain water quality standards.  The TMDL may then be used to develop 
controls for reducing pollution from both point and non-point sources in order to restore and 
maintain the quality of water resources (USEPA, 1991). 
 

2.0 WATERSHED DESCRIPTION  

The Fort Loudoun Lake Watershed, (HUC 06010201), is located in East Tennessee primarily in 
Blount, Knox, Loudon, and Sevier Counties (see Figure 1).  The Fort Loudoun Lake Watershed 
lies within two Level III ecoregions (Blue Ridge Mountains and Ridge and Valley) and contains 
seven Level IV subecoregions as shown in Figure 2 (USEPA, 1997). 

 
• The Southern Sedimentary Ridges (66e) in Tennessee include some of the 

westernmost foothill areas of the Blue Ridges Mountains ecoregion, such as the Bean, 
Starr, Chilhowee, English, Stone, Bald, and Iron Mountain areas.  Slopes are steep, and 
elevations are generally 1,000-4,500 feet.  The rocks are primarily Cambrian-age 
sedimentary (shale, sandstone, siltstone, quartzite, conglomerate), although some lower 
stream reaches occur on limestone.  Soils are predominantly friable loams and fine 
sandy loams with variable amounts of sandstone rock fragments, and support mostly 
mixed oak and oak-pine forests. 

 
• The Limestone Valleys and Coves (66f) are small but distinct lowland areas of Blue 

Ridge, with elevations mostly between 1,500 and 2,500 feet.  About 450 million years 
ago, older Blue Ridge rocks to the east were forced up and over younger rocks to the 
west.  In places, the Precambrian rocks have eroded through to Cambrian or Ordovician-
age limestones, as seen especially in isolated, deep cove areas that are surrounded by 
steep mountains.  The main areas of limestone include the Mountain City lowland area 
and Shady Valley in the north; and Wear Cove, Tuckaleechee Cove, and Cades Cove of 
the Great Smokey Mountains in the south.  Hay and pasture, with some tobacco patches 
on small farms, are typical land uses. 

 
• The Southern Metasedimentary Mountains (66g) are steep, dissected, biologically 

diverse mountains that include Clingmans Dome (6,643 feet), the highest point in 
Tennessee.  The Precambrian-age metamorphic and sedimentary geologic materials are 
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generally older and more metamorphosed than the Southern Sedimentary Ridges (66e) 
to the west and north.  The Appalachian oak forests and, at higher elevations, the 
northern hardwoods forests include a variety of oaks and pines, as well as silverbell, 
hemlock, yellow popular, basswood, buckeye, yellow birch, and beech.  Spruce-fir 
forests, found generally above 5500 feet, have been affected greatly over the past 
twenty-five years by the balsam wooly aphid.  The Copper Basin, in the southeast corner 
of Tennessee, was the site of copper mining and smelting from the 1850s to 1987, and 
once left more than fifty square miles of eroded earth.  

 
• The Southern Limestone/Dolomite Valleys and Low Rolling Hills (67f) form a 

heterogeneous region composed predominantly of limestone and cherty dolomite.  
Landforms are mostly low rolling ridges and valleys, and the solids vary in their 
productivity.  Landcover includes intensive agriculture, urban and industrial, or areas of 
thick forest.  White oak forests, bottomland oak forests, and sycamore-ash-elm riparian 
forests are the common forest types, and grassland barrens intermixed with cedar-pine 
glades also occur here. 

 
• The Southern Shale Valleys (67g) consists of lowlands, rolling valleys, and slopes and 

hilly areas that are dominated by shale materials.  The northern areas are associated 
with Ordovician-age calcareous shale, and the well-drained soils are often slightly acidic 
to neutral.  In the south, the shale valleys are associated with Cambrian-age shales that 
contain some narrow bands of limestone, but the soils tend to be strongly acidic.  Small 
farms and rural residences subdivide the land.  The steeper slopes are used for pasture 
or have reverted to brush and forested land, while small fields of hay, corn, tobacco, and 
garden crops are grown on the foot slopes and bottomland. 

 
• The Southern Sandstone Ridges (67h) ecoregion encompasses the major sandstone 

ridges with shale and siltstone.  The steep, forested ridges have narrow crests with soils 
that are typically stony, sandy, and of low fertility.  The chemistry of streams flowing 
down ridges can vary greatly depending on the geological material.  The higher elevation 
ridges are in the north, including Wallen Ridge, Powell Mountain, Clinch Mountain, and 
Bays Mountain.  White Oak Mountain in the south has some sandstone on the west side, 
but abundant shale and limestone as well.  Grindstone Mountain, capped by the Gizzard 
Group sandstone, is the only remnant of Pennsylvanian-age strata in the Ridge and 
Valley of Tennessee. 

 
• The Southern Dissected Ridges and Knobs (67i) contain more crenulated, broken, or 

hummocky ridges, compared to smoother, more sharply pointed sandstone ridges.  
Although shale is common, there is a mixture and interbedding of geologic materials.  
The ridges on the east side of Tennessee’s Ridge and Valley tend to be associated with 
the Ordovician-age Sevier shale, Athens shale, and Holston and Lenoir limestones.  
These can include calcareous shale, limestone, siltstone, sandstone, and conglomerate.  
In the central and western part of the ecoregion, the shale ridges are associated with the 
Cambrian-age Rome Formation: shale and siltstone with beds of sandstone.  Chestnut 
oak forests and pine forests are typical for the higher elevations of the ridges, with areas 
of white oak, mixed mesophytic forest, tulip popular on the lower slopes, knobs, and 
draws. 
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Figure 1   Location of the Fort Loudoun Lake Watershed  
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Figure 2   Level IV Ecoregions in the Fort Loudoun Lake Watershed 
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The Fort Loudoun Lake Watershed drains approximately 612 square miles.  The Upper 
Tennessee Watershed (including Fort Loudoun and Watts Bar Reservoirs) drains approximately 
1,326 square miles (TDEC, 2006).  Watershed land use distribution is based on the 1992 Multi-
Resolution Land Characteristic (MRLC) satellite imagery databases.  Land use for the Fort 
Loudoun Lake Watershed is summarized in Table 1 and in Figure 3. 
  
 

Table 1   Land Use Distribution – Fort Loudoun Lake Watershed 
 

Land Use 
Area 

% of watershed     acres    mi2 
Bare Rock/Sand/Clay 3 .005 0.00 
Deciduous Forest 88,238 137.83 22.51 
Emergent Herbaceous Wetlands 37 0.058 0.01 
Evergreen Forest 83,406 130.28 21.27 
High Intensity Commercial/Industrial/Transportation 11,232 17.54 2.86 
High Intensity Residential 6,766 10.57 1.73 
Low Intensity Residential 27,247 42.56 6.95 
Mixed Forest 79,586 124.31 20.30 
Open Water 10,265 16.03 2.62 
Other Grasses (Urban/recreational; e.g. parks, lawns) 11,199 17.49 2.86 
Pasture/Hay 59,850 93.49 15.27 
Quarries/Strip Mines/Gravel Pits 818 1.28 0.21 
Row Crops 12,773 19.95 3.26 
Transitional 206 0.32 0.05 
Woody Wetlands 428 0.67 0.11 
Total 392,053 612.39 100.00 
Note: A spreadsheet was used for this calculation and values are approximate due to rounding. 
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Figure 3   Land Use in the Fort Loudoun Lake Watershed 
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3.0 PROBLEM DEFINITION  

The designated use classifications for the Little River include: domestic water supply, fish and aquatic life, industrial water supply, 
irrigation, livestock watering and wildlife, and recreation.  The State of Tennessee’s 2008 303(d) List (TDEC, 2008a) identified 
segment TN06010201026_1000 of the Little River in the Fort Loudoun Lake Watershed as not fully supporting designated use 
classifications due to elevated levels of polychlorinated biphenyls (PCBs) in fish tissue samples.   An excerpt from the 2008 303(d) 
List is presented in Table 2. The impaired segment of the Little River is shown in Figure 4.  Note that there is a fishing advisory for 
the Little River (TDEC, 2008). 
 
 

Table 2   Final 2008 303(d) List for Stream Impairment Due to PCBs 
 

Waterbody ID Impacted 
Waterbody 

River Miles 
Impaired Cause (Pollutant) Pollutant Source 

TN06010201026_1000 
Little River from embayment to 

Roddy Branch 
Little River 7.1 

 
PCBs 

 
Contaminated Sediment 

Note: There is a fishing advisory for the Little River due to PCBs.   
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Figure 4   Waterbody  Impaired with PCBs 
(as documented on the Final 2008 303(d) List) 
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3.1    Polychlorinated Biphenyls (PCBs)  
 
There are approximately 209 congeners of polychlorinated biphenyls.  These 209 synthetic 
organic compounds vary not only in their physical and chemical properties, but also in their 
toxicity (USEPA, 1999a).  PCBs were sold as a mixture that was based upon the percentage of 
chlorination.  Aroclor 1248, 1254, and 1260 indicate the relative percentages 48, 54, and 60 
percent respectively of chlorination contained in each of these mixtures. 

PCBs were manufactured in the United States from the 1920’s until 1979 when they were 
banned by the U.S. Environmental Protection Agency.  Prior to this ban, PCBs were commonly 
used as coolants and lubricants in transformers, capacitors and other electrical equipment.  The 
manufacturing ban on PCBs did not require all PCB-containing materials to be removed from 
use.  Therefore, some PCBs may still be utilized commercially.  So, although the production of 
PCBs has ceased, these chemicals are widely distributed throughout the environment (USEPA, 
1999).  Some other products made before 1977 that may contain PCBs include old fluorescent 
lighting fixtures and electrical devices containing PCB capacitors and old microscope and 
hydraulic oils (ATSDR, 2001). 

As stated in Fact Sheet: Polychlorinated Biphenyls Update: Impact on Fish Advisories  (USEPA, 
1999): 

Currently, the major source of PCBs is environmental reservoirs from past 
releases.  PCBs have been detected in soil, surface water, air, sediment, plants, 
and animal tissue in all regions of the earth. PCBs are highly persistent in the 
environment with reported half-lives in soil and sediment ranging from months to 
years.  

 
Once in the sediment, PCBs can enter the aquatic food chain.  PCBs are fat-soluble chemicals 
with the potential to concentrate in fish tissue.  As a result, humans may be exposed to PCBs 
through the consumption of contaminated foods, primarily contaminated fish.  Studies have 
demonstrated adverse health effects resulting from PCB exposure.  PCBs are classified by EPA 
as Group B2 (probable carcinogen).  PCBs have also been shown to be toxic to the immune 
system, the reproductive system, the nervous system, and the endocrine system (USEPA, 
1999). 
 

4.0 TARGET IDENTIFICATION 

In order for a TMDL to be established, a numeric “target” protective of the uses of the water 
body segments must be identified to serve as the basis for the TMDL.  Fish tissue target criteria 
will be used in this TMDL because, in the State of Tennessee, assessment of waterbody 
segments for impairment due to PCBs is based on fish tissue concentration.  A detailed 
discussion of the calculations involved in the development of fish tissue target criteria, and the 
relationship of fish tissue concentrations to published numerical water column criteria, is 
included in Appendix A.  For the purpose of this TMDL, target criteria expressed as the fish 
tissue concentrations are summarized in Table 3.  These values are based on the water quality 
criteria for the recreation designated use classification.   
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Table 3   Fish Tissue Target Criteria 

Pollutant Organism only Water & Organisms 
(mg/kg) (mg/kg) 

PCBs 0.0200 0.0198 

 

5.0 WATER QUALITY ASSESSMENT AND DEVIATION FROM TARGET 

Fish tissue samples were collected and analyzed as defined in The Results of Fish Tissue Monitoring in Tennessee 1992-1997 
(TDEC).   Fish tissue data were available from two monitoring stations on the Little River.  Examination of the data shows 
exceedances of fish tissue target criteria established in Section 4.0.  Table 4 presents a summary of the fish tissue monitoring results 
for these stations compared to the fish tissue target criteria.   

The location of these monitoring stations are shown in Figure 5.  Fish tissue monitoring data for these stations are tabulated in 
Appendix B.   

 
 

 
Table 4     Fish Tissue  Monitoring Data 

 
Waterbody 

ID 
Monitoring 

Station 
Date 

Range Pollutant Data 
Points 

Target Max. No. > 
target (mg/kg) (mg/kg) 

TN06010201026_1000 LITTL001.0BT 1992 PCBs 15 0.0198 1.82 15 
LITTL003.5BT 2000 PCBs 7 0.0198 1.60 7 
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Figure 5   Fish Tissue Monitoring Stations 
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6.0 SOURCE ASSESSMENT  

An important part of the TMDL analysis is the identification of individual sources, source 
categories, or source subcategories of pollutants in the watershed and the amount of pollutant 
loading contributed by each of these sources.  According to the Clean Water Act, sources are 
broadly classified as either point or non-point sources.  Under 40 CFR §122.2, a point source is 
defined as a discernable, confined, and discrete conveyance from which pollutants are or may 
be discharged to surface waters.  The National Pollutant Discharge Elimination System 
(NPDES) program regulates point source discharges. Regulated point sources include:  1) 
municipal and industrial wastewater treatment facilities (WWTFs); 2) storm water discharges 
associated with industrial activity (which includes construction activities); and 3) certain 
discharges from Municipal Separate Storm Sewer Systems (MS4s).  For the purposes of these 
TMDLs, all sources of pollutant loading not regulated by NPDES are considered non-point 
sources. 
 

        6.1    Point Sources  
 
There are numerous permitted dischargers in the Fort Loudoun Lake Watershed.  However, 
there are currently no permitted point source dischargers with existing allocations for PCBs in 
the Fort Loudoun Lake Watershed. 

 
6.2 Non-point Sources 
 
The source of PCB contamination is not known at this time.  There are no superfund sites, 
either active or inactive, related to PCBs in the Little River drainage area. 
 
This TMDL will consider contaminated sediment as the primary source of PCBs in the Little 
River.  According to the U.S. Environmental Protection Agency, these pollutants have a very low 
solubility in water and low volatility and they are contained in sediments that serve as reservoirs 
from which these pollutants may be released over a long period of time (USEPA 1999).   
 

7.0 DEVELOPMENT OF TOTAL MAXIMUM DAILY LOADS   

The TMDL process quantifies the amount of a pollutant that can be assimilated in a waterbody, 
identifies the sources of the pollutant, and recommends regulatory or other actions to be taken 
to achieve compliance with applicable water quality standards based on the relationship 
between pollution sources and in-stream water quality conditions.  A TMDL can be expressed 
as the sum of all point source loads (Waste Load Allocations), non-point source loads (Load 
Allocations) and an appropriate margin of safety (MOS), which takes into account any 
uncertainty concerning the relationship between effluent limitations and water quality: 

TMDL = Σ WLAs + Σ LAs + MOS 

The objective of a TMDL is to allocate loads among all of the known pollutant sources 
throughout a watershed so that appropriate control measures can be implemented and water 
quality standards achieved.  40 CFR §130.2 (i) states that TMDLs can be expressed in terms of 
mass per time, toxicity, or other appropriate measure. 
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7.1 Critical Conditions and Seasonal Variation 
 
Critical conditions were incorporated into the TMDL analysis by using the entire period of record 
(1992-2000) for the fish tissue monitoring data.  All fish time monitoring data was collected 
during the month of October.  There is no evidence of seasonal variation.  PCB concentrations 
are not expected to fluctuate very much due to the fact that these pollutants are contained 
mainly in the sediment. 
 

        7.2    Determination of TMDLs  
 
In this document, the TMDL are daily loads expressed as a function of the annual average flow 
(daily loading function).  The daily load is calculated by multiplying the water quality criterion by 
the annual average flow (represented by Q) and the required unit conversion factor. 
 
Example: Water quality criterion for PCBs = 0.00064 µg/L    
                Conversion Factor = 5.39x10-3  (lbs-L-sec/(µg-ft3-day)) 
                Daily Load = Q * 3.45x10-6 lbs/day 
 
The TMDLs were developed based on fish tissue target criteria, which are the equivalent of the 
water quality criteria (See Appendix A for a more detailed explanation). 
 
For implementation purposes, the TMDLs are also expressed as maximum water column 
concentrations and maximum fish tissue concentrations.  
 

        7.3   Margin of Safety  
 
There are two methods for incorporating a Margin of Safety (MOS) in TMDL analysis:                
a) implicitly incorporate the MOS using conservative model assumptions to develop allocations; 
or b) explicitly specify a portion of the TMDL as the MOS and use the remainder for allocations.  
In these TMDLs, a 5% explicit MOS was incorporated to account for uncertainties. 
 

        7.4    Determination of WLAs & LAs  
 
There are currently no permitted point source dischargers with existing allocations for PCBs.  
Waste load allocations (WLAs) of zero are being provided. 

The load allocation requires the contribution from non-point sources to be less than or equal to 
the TMDL target value.  In the absence of point sources: 

LA = TMDL - MOS 

TMDLs, WLAs, and LAs are summarized in Table 5. 
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Table 5   TMDLs,  WLAs,  and  LAs  for the Fort Loudoun Lake Watershed 

 

Waterbody 
ID Pollutant WLAs LAs1 MOS1 

TMDLs 

Maximum 
Load1 

Maximum Water 
Column 

Concentration2 

Maximum Fish 
Tissue 

Concentration2 
(lbs/day) (lbs/day)3 (lbs/day)3 (lbs/day)3 (µg/L) (mg/kg) 

TN06010201026_1000 PCBs 0 Q * 3.28E-06 Q * 1.73E-07 Q * 3.45E-06 0.00064 0.0198 
1 The LA, MOS, and the Maximum Load TMDL are expressed as a function of flow (Q), where Q represents the annual average flow of the 

Little River at the pour point of the segment.   
2 The TMDL is also expressed in terms of maximum allowable water column concentration and maximum fish tissue concentration 

because TDEC recognizes that these values provide information that potentially will be more useful regarding TMDL implementation 
efforts than the values that are expressed in terms of an allowable load. 

3 Lbs/day calculated as an annual average. 
 
 

 



PCBs TMDL 
Fort Loudoun Lake Watershed (HUC 06010201) 

9/1/09 – Final 
Page 15 of 18 

 

8.0 IMPLEMENTATION PLAN 

            8.1     Point Sources 
 
There are currently no NPDES permitted facilities in the Fort Loudoun Lake Watershed with an 
existing allocation to discharge PCBs to the Little River. 
 

            8.2     Non-point Sources 
 
The Tennessee Department of Environment & Conservation (TDEC) has no direct regulatory 
authority over most non-point source discharges.  Voluntary, incentive-based mechanisms will be 
used to implement non-point source management measures in order to assure that measurable 
reductions in pollutant loadings can be achieved for the impaired waterbody. 

One segment of the Little River was listed as impaired on the 2008 303(d) List because it was not 
fully supporting designated use classifications due to elevated levels of PCBs.  Contaminated 
sediment was identified as the likely source for PCB contamination in the Little River. 

There are generally two options to prevent PCBs contained in the sediment from being released 
to the waterbody: 1) avoid disturbing the sediment or 2) remediate contaminated sites.  TDEC 
recommends using option one whenever possible.  On the other hand, if the sediment must be 
disturbed, remediation efforts will be necessary to control the load of PCBs in the river so that the 
water quality criteria are not exceeded. Strategies to identify sites with elevated levels of PCBs 
may be helpful for implementing controls to prevent the contaminants from being released into the 
Little River.  As less of the contaminants become biologically available the concentrations of 
PCBs measured in fish tissue samples should theoretically decline.  Most importantly, continued 
fish tissue monitoring is advised to ensure that contamination decreases as time passes.   This 
will help determine if additional loading is occurring. 

Fish tissue data were examined to determine whether total PCB concentration has changed over 
time.  By comparing the geomean for each year in which sampling occurred (1992 and 2000), it 
was found that the PCB level has been stable over this time period (see Table B-2 in Appendix B).  
More fish tissue monitoring is advised to determine if the concentration of PCBs is decreasing 
with time.  

 
 8.3     Evaluation of TMDL Implementation Effectiveness  
 
The effectiveness of this TMDL will be assessed as data becomes available or when necessary.  
Watershed monitoring and assessment activities will provide information by which the 
effectiveness of PCB load allocations can be evaluated.  Continued fish tissue sampling will be 
necessary to monitor the efficacy of the proposed TMDLs.  These results will be reevaluated 
during subsequent water quality assessment cycles as required by the Clean Water Act. 
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9.0 PUBLIC PARTICIPATION 

In accordance with 40 CFR §130.7, the proposed TMDL for PCBs in the Little River was placed 
on Public Notice for a 35-day period and comments were solicited.  Steps taken in this regard 
included: 
 
1) Notice of the proposed TMDL was posted on the Tennessee Department of Environment 

and Conservation website.  The notice invited public and stakeholder comments and 
provided a link to a downloadable version of the TMDL document. 

 
2) Notice of the availability of the proposed TMDL (similar to the website announcement) was 

included in one of the NPDES permit Public Notice mailings, which were sent to interested 
persons or groups who have requested this information. 
 

3) A letter was sent to identified water quality partners in the Fort Loudoun Lake Watershed 
advising them of the proposed PCB TMDL and its availability on the TDEC website.  The 
letter also stated that a written copy of the Draft TMDL document would be provided upon 
request.  A letter was sent to the following partners: 

 
Natural Resources Conservation Service 
Tennessee Department of Agriculture 
United States Fish and Wildlife Service 
United States Geological Survey 
Nature Conservancy 
Little River Watershed Association 
Tennessee Izaak Walton League 
Blount County Planning Commission 

 
 

4)  A draft copy of the proposed TMDLs was sent to the following MS4s: 

TNS075132 City of Alcoa 
TNS075434 City of Maryville 
TNS075116 Blount County 
TNS077585 Tennessee Department of Transportation 
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10.0 FURTHER INFORMATION 

Further information concerning Tennessee’s TMDL program can be found on the Internet at the 
Tennessee Department of Environment and Conservation website: 
 

http://www.state.tn.us/environment/wpc/tmdl/ 
 
Technical questions regarding this TMDL should be directed to the following members of the 
Division of Water Pollution Control staff: 
 

Vicki S. Steed, P.E., Watershed Management Section 
E-mail: Vicki.Steed@state.tn.us 
 
Sherry H. Wang, Ph.D., Watershed Management Section 
E-mail: Sherry.Wang@state.tn.us  
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In the State of Tennessee, assessment of waterbody segments for impairment due to PCBs is 
based on fish tissue concentrations.   Public fishing advisories are also based upon fish tissue 
concentrations.  Therefore, for the purpose of this TMDL, development of target criteria will be 
based on fish tissue concentration. 
 
PCB Methodology 
The formula for calculating the fish tissue concentration requiring a fish advisory is established 
by State of Tennessee Water Quality Standards, Chapter 1200-4-3, General Water Quality 
Criteria, October 2007 (TDEC,  2007).  Section 1200-4-3-.03 (4) (l) is summarized below: 

R = q * E         (Equation A-1) 
where: 

R = Plausible-upper-limit risk of cancer associated with a chemical in a fish species; 
 in Tennessee, a risk level of 10-5 is used when considering a fish advisory 

q = Carcinogenic Potency Factor for the specific chemical (kg-day/mg) 
E = Exposure dose of the specific chemical (mg/kg-day) from the fish species 

 
E is calculated based on the following formula: 

   E = C * I * X / W                              (Equation A-2) 

where: 

C = Concentration of the chemical (mg/kg) in the edible portion of the fish species 
 I = Ingestion rate (g/day) of the fish species; 17.5 g/day will be used (USEPA,  2002) 
 X = Relative absorption coefficient; assumed to be 1.0 
 W = Average human mass (kg); 70 kg will be used (USEPA,  2002) 

Combining equations A-1 and A-2 and solving for fish tissue concentration (C) results in the 
following equation: 

 C = (R * CF1 * W) / (q * I * X)       (Equation A-3) 

where: 

 CF1 = Conversion Factor (1000 g/kg) 

Once the fish tissue target concentration has been determined using Equation A-3, the 
corresponding water column concentration can be determined using the following equation: 

 Cwater = [Cfish * CF2] / BCF                  (Equation A-4) 

where: 

 CF2 = Conversion Factor (1000 µg /mg) 
 BCF = Bioconcentration Factor (L/kg) 

 
Using Equations A-3 and A-4 and published values for q and BCF (USEPA, 2002), the target 
fish tissue concentrations were calculated for the waterbodies not designated for domestic water 
supply, see Table A-1.  



PCBs TMDL 
Fort Loudoun Lake Watershed (HUC 06010201) 

9/1/09 – Final 
Page A-3 of A-3 

 

 

Table A-1  Target Fish Tissue Concentrations 

Pollutant q Cfish BCF Cwater 
(kg-day/mg) (mg/kg) (L/kg) (µg/L) 

PCB 2.0 0.0200 31,200 0.00064 
 
Since this waterbody was designated for domestic water supply, the ingestion rate (I) must be 
adjusted to account for the combined intake of fish and water. 
 
 I2 = FI + WI                                                                            (Equation A-5) 
 
Where: 

 FI = Fish Intake; 17.5 g/day will be used (USEPA, 2002) 
 WI = Water Intake, 2 L/day will be used (USEPA, 2002) 

 
The water intake can be converted to an equivalent fish intake using information from Equation 
A-4: 

 WI = 2 L/Day * CF1 / BCF                                                                            (Equation A-6) 

Therefore: 

 I2 = 17.5 + (2 * CF1 / BCF)                                                                           (Equation A-7) 
 
Using Equation A-3 and A-4, published values for q and BCF, and substituting I2 for I, the target 
fish tissue concentrations for waterbodies designated for domestic water supply were 
calculated: 
 

Table A-2  Target Fish Tissue Concentrations 

Pollutant q Cfish BCF Cwater 
(kg-day/mg) (mg/kg) (L/kg) (µg/L) 

PCB 2.0 0.0198 31,200 0.000636 
 
 
Comparison of the fish tissue concentrations in Tables A-1 and A-2 to the water quality criteria 
established in Section 1200-4-3-.03 (4) (j) for “Organisms Only” and “Water & Organisms” 
respectively confirms that the values are equivalent.  The fish tissue concentrations in Tables A-
1 and A-2 are also more stringent than the fish tissue concentrations calculated from the water 
column criteria established for the fish and aquatic life use classification.  Therefore, the fish 
tissue concentrations in Tables A-1 and A-2 will be used as the target criteria for this TMDL. 
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Fish Tissue Monitoring Data 

For PCBs 
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There were two stations that provided fish tissue data for the portion of the Little River identified 
as impaired for PCBs.  The locations of these monitoring stations are shown in Figure 5.  Fish 
tissue data recorded at these stations are tabulated in Tables B-1. 
 
In Table B-1, PCB data presented is for the sum of Aroclor 1016, 1242, 1221, 1232, 1248, 1254, 
and 1260. 

 
 

Table B-1  Fish Tissue Monitoring Data for PCBs 

Monitoring 
Site ID Date Fish Species Total PCBs 

mg/kg 

LITTL001.0BT 

10/21/1992 Largemouth Bass 0.93 
10/21/1992 Largemouth Bass 1.33 
10/21/1992 Largemouth Bass 1.59 
10/21/1992 Largemouth Bass 0.67 
10/21/1992 Largemouth Bass 0.89 
10/21/1992 Largemouth Bass 0.66 
10/21/1992 Largemouth Bass 0.63 
10/21/1992 Channel Catfish 0.82 
10/21/1992 Channel Catfish 0.84 
10/21/1992 Channel Catfish 1.82 
10/211992 Carp 0.75 
10/21/1992 Carp 0.71 
10/211992 Carp 0.74 
10/21/1992 Carp 0.88 
10/21/1992 Carp 0.80 

LITTL003.5BT 

10/31/2000 Largemouth Bass 0.90 
10/31/2000 Largemouth Bass 0.29 
10/31/2000 Largemouth Bass 1.60 
10/31/2000 Carp 1.09 
10/31/2000 Carp 1.26 
10/31/2000 Channel Catfish 1.02 
10/31/2000 Channel Catfish 0.87 

 
 

 
Table B-2 Geomean Data for each Sampled Year 

Monitoring 
Site ID Date 

Geomean of Total 
PCBs 
mg/kg 

LITTL001.0BT 10/21/1992 0.89 
LITTL003.5BT 10/31/2000 0.91 
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STATE OF TENNESSEE 

DEPARTMENT OF ENVIRONMENT AND CONSERVATION 
DIVISION OF WATER POLLUTION CONTROL 

 
PUBLIC NOTICE OF AVAILABILITY OF PROPOSED 

TOTAL MAXIMUM DAILY LOAD (TMDLS) FOR  
POLYCHLORINATED BIPHENYLS  
FOR THE LITTLE RIVER IN THE 

FORT LOUDON LAKE WATERSHED (HUC 06010201), TENNESSEE 
 
Announcement is hereby given of the availability of Tennessee’s proposed Total Maximum Daily Loads (TMDLs) for 
polychlorinated biphenyls (PCBs) for the Little River Watershed, located in eastern Tennessee.  Section 303(d) of the 
Clean Water Act requires states to develop TMDLs for waters on their impaired waters list.  TMDLs must determine 
the allowable pollutant load that the water can assimilate, allocate that load among the various point and nonpoint 
sources, include a margin of safety, and address seasonality. 
 
Little River was identified on Tennessee’s Final 2008 303(d) list as not supporting designated use classifications due 
to elevated levels of polychlorinated biphenyls (PCBs) in fish tissue samples.  Contaminated sediments are the 
source of pollutant causes associated with these impairments.  Using a mass-balance approach, the TMDLs utilize 
Tennessee’s general water quality criteria, fish tissue sampling data collected from the Little River, fish advisory 
calculations, Bioconcentration Factors defined by the U.S. Environmental Protection Agency, and an appropriate 
Margin of Safety (MOS) to establish PCB loading levels which will result in lower fish tissue concentrations and the 
attainment of water quality standards. 
 
The proposed PCB TMDLs may be downloaded from the Department of Environment and Conservation website: 
 

http://www.state.tn.us/environment/wpc/tmdl/ 
 
Technical questions regarding this TMDL should be directed to the following members of the Division of Water 
Pollution Control staff: 
 

Vicki S. Steed, P.E., Watershed Management Section 
Telephone:  615-532-0707 
 
Sherry H. Wang, Ph.D., Watershed Management Section 
Telephone:  615-532-0656 

 
Persons wishing to comment on the proposed TMDL are invited to submit their comments in writing no later than 
August 31, 2009 to: 

Division of Water Pollution Control 
Watershed Management Section 

7th Floor, L & C Annex 
401 Church Street 

Nashville, TN  37243-1534 
 
All comments received prior to that date will be considered when revising the TMDL for final submittal to the U.S. 
Environmental Protection Agency. 
 
The TMDL and supporting information are on file at the Division of Water Pollution Control, 6th Floor, L & C Annex, 
401 Church Street, Nashville, Tennessee.  They may be inspected during normal office hours.  Copies of the 
information on file are available on request. 
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Public Comments Received 
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Response to Public Comments 
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TDEC thanks Alcoa for their interest in reviewing the draft version of this TMDL and their 
concurrence with our recommendation that contaminated sediments remain undisturbed. 


