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EXECUTIVE SUMMARY

The Arkansas 1998 Section 303(d) List included stream reaches that were impaired due
to excessive concentrations of mercury in fish. This TMDL study addresses 5 of the listed stream
reaches. In addition, 8 lakes in Arkansas and 1 additional river reach are under fish consumption
advisories as aresult of high mercury concentrations in fish. These waterbodies are also
addressed in this TMDL study. Whilethere have been no known violations of the numeric
mercury water quality standard and fishable designated use for these waterbodies, they are not
meeting the narrative water quality standard and designated uses of fishable waterbodies.

The waterbodies included in this TMDL study are located predominantly in central and
northern Arkansas, although there are a couple in the southwest corner of the state. Waterbodies
that were close together and had similar watershed characteristics were grouped together because
of similar causativefactors such as atmospheric and geol ogic contributions. As aresult, TMDLSs
were completed for 5 watersheds that included the waterbodies of interest for this study.

Arkansas has a numeric mercury water quality standard of 0.012 pg/L. There have been
no known violations of this numeric mercury water quality standard in any of the waterbodies
included in this TMDL study, but clean sampling procedures and ultra-trace level analyses have
not been used. There are fish consumption advisoriesin all of these waterbodies because of
mercury contamination of fish. The mercury Action Level for fish consumption advisoriesin
Arkansasis 1 mg/kg. The safe target level for all fish spedes used in thisTMDL study is
0.8 mg/kg. This incorporates a 20% margin of safety (MOS) for the Action Level.

The TMDLs were developed using atwo step approach. The first step was to estimate the
mercury loads to the watersheds from NPDES point sources, local emission sources,
atmospheric deposition from non-local emission sources, watershed nonpoint sources, and
watershed natural background sources. In the second step, average largemouth bass fish tissue
mercury concentrations measured in the water sheds were used to estimate the reduction in fish
tissue mercury needed to achieve the safe target level. A linear relationship was assumed

between mercury level sin fish and mercury | oading to the watersheds. The reduction in fish
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tissue mercury to achieve the target safe level was then used to determine the reduction needed
in the meraury load to the watersheds.

The predominant sources of mercury loading to the watersheds were watershed nonpoint
sources watershed natural background, and non-local source atmospheric depostion. NPDES
point sources accounted for less than 1% of the watershed mercury loads. Half of the watersheds
did not have NPDES point sources of mercury. Watershed reduction factors for mercury loads
ranged from 1.02 to 2.58. Even with these reductions, the character of mercury bioaccumulation
makes it likely to be along time before reductions in fish mercury levels are seen as a result of
reduced |oads to the water sheds.




December 10, 2002

1.0
2.0

TABLE OF CONTENTS

INTRODUCTION . . . e e e e e 1-1
DESCRIPTION OF WATERBODIES. . . ... ... 2-1
21 FourcheLaFaveWatershed .. ... ... ... 2-1
2.1 TOpOgraPNy .o 2-1
20,2 QOIS .o e 2-2
213 LandUse ... 2-2
2.1.4 Descriptionof Hydrology . ... 2-2
215 POINESOUICES . ..ottt e e 2-4
2.2 BayouDorcheat Watershed ............. ... . ... . .. 2-4
2.2.1 TOpPOgr ANy .o e 2-5
222 OIS .o 2-5
223 LandUse ... . 2-5
224 Descriptionof Hydrology . ... 2-6
225 POINESOUICES . ..ottt e 2-7
2.3 SouthFork LittleRed Watershed . ............. . 2-8
2.3 1 TopOgrapPny .o 2-8
232 S0IlS .o 2-8
233 LandUse ... . 2-9
2.34 Descriptionof Hydrology . ... 2-9
235 POINESOUICES . ..ottt e 2-10
24  Shepherd SpringsLakeWatershed . .......... ... .. ... 2-11
241 TopOgrapny .o e 2-11
242 OIS .o 2-11
243 LandUse ... 2-12
2.4.4 Descriptionof Hydrology . ............ .. 2-12
245 POINESOUICES . ..ottt et e et 2-13




December 10,

2002

3.0

4.0

TABLE OF CONTENTS (CONTINUED)

25 SpringLakeWatershed . ....... ... .
251 Topograpny . ..o e
25,2 S0IlS .
253 LandUse ...
2.5.4 Descriptionof Hydrology . ...
255 POINESOUICES . ... e
26 LakeWimnaand Lake SyiviaWatershed ............. ... ... ... ... ..
2.6.1 TOpOgrapny ...
2.6.2 SOIlS ..o
26.3 LandUse ...
2.6.4 Descriptionof Hydrology . ............ . i,
2.6.5 POINESOUICES . ...t
WATER QUALITY STANDARDS AND
EXISTINGWATER QUALITY CONDITIONS . ... ... e
31 Waer Quality Standards . . ... ...
3.2 Exiging Water Quality Conditions ............... ...,
3.3 FHshSamplingand AnaySS . . ... .o
DEVELOPMENT OF THETMDL .. ... .. e e
41  Loading CauaCity . ... ..ottt
4.2  Conceptud Framework . ......... ...
43  TMDLFormulaion .. ... e e e
4.3.1 Nonpoint Source Loading Estimetes .. ........................
4.3.2 Point Source Loading Estimae . ............ ... ... . . . ..
4.3.3 Load RedudionEstimation ... .......... ... ...
44  CurrentLoad . ... ...




December 10, 2002

TABLE OF CONTENTS (CONTINUED)

4.5 TMDLS .. 4-11
451 Wadeload Allocaion ......... ... . i 4-11
4.5.2L0ad AllOCation . . . ..ot 4-12
453 Reserveload .. ... 4-14
5.0 MARGIN OF SAFETY, SEASONAL VARIATIONS
AND CRITICAL CONDITIONS . . ... e e e e e e 51
51 Margnof Safety . . ... 5-1
5.2  Seasond Variaionsand Critical Conditions . ......................... 5-1
6.0 REASONABLE ASSURANCE: ONGOING AND FUTURE REDUCTIONS IN
EMISSIONS .. e e 6-1
7.0 PUBLIC PARTICIPATION ... e e e e e e e 7-1
8.0 LITERATURE CITED ... ... e e e e e e 8-1
LIST OF APPENDICES
APPENDIX A: Calculations of Annual and Monthly Mean Precipitation for Watersheds
APPENDIX B: NPDES Permitted Facilities
APPENDIX C: Mercury Emissions for MACT Source Categories in the Airsheds
APPENDIX D: Fish Tissue Mercury Concertration for Largemouth Bass and Other
Species of Concern
APPENDIX E: Public Comments to Mercury TMDL s and Responses




December 10, 2002

Table1.1

Table 1.2

Table2.1

Table 2.2
Table 2.3

Table2.4
Table 2.5

Table 2.6
Table 2.7

Table 2.8
Table 2.9

Table3.1
Table 3.2

Table4.1
Table 4.2

Table 4.3
Table 4.4

LIST OF TABLES

River ssgmentsand lakes on 303(d) List or where fish consumption
advisoriesshavebemissued. . ....... ... . . 1-2

HUC number, name, and asociated segments or waterbodies included
INtNIS TMDL . ... e e e e 1-3

Acreage and percent of land use categories inthe Fourche La Fave River

WaLErSNEd . . o 2-3
Information for stream flow gage station, Fourche LaFaveRiver .......... 2-3
Acreageand percent of land use categories in the Bayou Dorcheat

WaALEI SN . . .o 2-6
Information for stream flow gage station, Bayou Dorcheat ............... 2-6
Acreage and percent of land use categories in the South Fork

LittleRedwatershed . . . ... .. e e 2-9
Information for stream flow gage station, South Fork Little Red River . .. .. 2-10

Acreage and percent of land use categories in the Shepherd Springs Lake
watershed . . ... 2-12

Acreage and percent of land use categories in the Spring Leke watershed . .. 2-14

Acreage and percent of land use categoriesin the Lake Winona and

Lake Sylviawatersheds. .. ... i 2-17
Water quality monitoring stations, agencies HUC, andPOR ............. 3-3
Maximum and average fish tissue mercury concentration for

largemouth bass . ... ... . 34
Depositionrate estimaes for thewatershedsbased onNADP data . . . . . ... 4-16
L ocal point source emissonswithin the airshedsbased on NTI MACT

FEPOrt data . ... ..o 4-16
Atmospheric mercury deposition load to the entire watersheds . .......... 4-17
Sources of erosion withinthewatersheds ........................... 4-17

Vi



December 10, 2002

Table 4.5
Table 4.6
Table 4.7

Table 4.8

Table 4.9

Table 4.10
Table4.11
Table 4.12
Table 4.13
Table 4.14
Table 4.15

Table4.16
Table4.17
Table 4.18
Table4.19
Table 4.20
Table4.21
Table 4.22

Table 4.23

Table 4.24

LIST OF TABLES (CONTINUED)

Sedimert load estimated from erosion sources inthe watersheds. . ..... ... 4-18
Mercaury loading to watershedsduetoeroson ....................... 4-19

Mercury load estimated from municipal wastewater treatment plants
assuming anaverage concentrationof 15ng/L ............ ... . L. 4-20

Reduction factor needed to reduce averagefish tissue mercury
concentrations to target level (0.8 mg/kg) and achieve fishable
deSignated USe . .. ...t 4-20

Water methylmercury concentrations back-calculated from fish tissue
mercury concentrations. Total mercury concentrations estimated

fromMeHgTHOraio ........ .. e 4-21
Estimated current mercury load to Fourche LaFavewatershed . . . ..... ... 4-22
Estimated current mercury load to Bayou Dorcheat watershed . .......... 4-23
Estimated current mercury load to South Fork Little Red watershed . . . . . .. 4-24
Estimated current mercury load to Shepherd Springs Lake watershed . . . . .. 4-25
Estimated current mercury load to Spring Lakewatershed .............. 4-26
Estimated current mercury load for Lake Winona and

Lake Sylviawatershed . ......... .. 4-27
Fourche La Fave watershed TMDL allocation ....................... 4-28
Bayou Dorcheat waershed TMDL allocaion . ....................... 4-29
South Fork Little Red watershed TMDL allocaion. . .................. 4-30
Shepherd SpringsLakewatershed TMDL allocation . .. ................ 4-31
Spring Lake watershed TMDL allocation . .......................... 4-32
LakeWinonaand Lake Sylviawatershed TMDL allocation ............. 4-33

Expected reductions in local atmospheric mercury loads to airsheds
due to implementation of MACT mercury emissonregulations........... 4-34

Reduction in mercury atmospheric deposition (regional and local) as a
result of MACT mercury emission reguldions implementation ........... 4-34

Reductions inerosion rates for agricultural and barren land to achieve
target watershed mercury loads, with reduced sediment loads . . .......... 4-35

vii



December 10, 2002

Figure1.1

Figure 2.1
Figure 2.2
Figure 2.3
Figure 2.4
Figure 2.5
Figure 2.6
Figure 2.7
Figure 2.8
Figure 2.9
Figure 2.10
Figure 2.11
Figure 2.12
Figure 2.13
Figure 2.14
Figure 2.15
Figure 2.16

Figure 2.17
Figure 2.18

Figure 3.1
Figure 3.2
Figure 3.3

LIST OF FIGURES

Hydrologic unit categories that contain segments or water bodies

included iNthiISTMDL. . . ... . e 1-4
Fourche LaFave HUC 11110206 . .. ... .. ouiiri i ee 2-19
Fourche La Fave watershed major land use categories . ................ 2-20
Mean monthly precipitation for HUC 11110206 ...................... 2-21
Loggy Bayou HUC 11140203. . . . . . ... oo e e 2-22
Bayou Dorcheat watershed major land use categories . . ................ 2-23
Mean monthly precipitation for HUC 11140203 ...................... 2-24
Little Red HUC 11010014 . . ... ... e e e 2-25
South Fork Little Red watershed major land use categories ............. 2-26
Mean monthly precipitation for HUC 11010014 . ..................... 2-27
Frog-Mulberry HUC 11110201 ...........0 ittt 2-28
Shepherd Springs Lake watershed mgor land usecategories. . ........... 2-29
Mean monthly precipitation for HUC 11110201 ...................... 2-30
Lower Arkansas - Maumelle HUC 11110207 ... 2-31
Spring Lake watershed mgjor land us categories . .................... 2-32
Mean monthly precipitation for HUC 11110207 ...................... 2-33
Lower Arkansas-MaumelleHUC 11110207 and Upper Saline

HUC 08040203 . .. .ottt ettt ettt 2-34
Lake Wimona and Lake Sylvia watershedsmajor land use categories.. . . .. .. 2-35
Mean monthly precipitation for HUC 11110207 and HUC 08040203 . . . . .. 2-36
Fourche La Fave watershed sulfateranges . ............. ... ... ....... 3-5
Fourche LaFavewatershed TOCranges ...........covvieiennnnn.. 3-6
Fourche LaFavewatershedpHranges . ............. ..., 3-7

viii



December 10, 2002

Figure 3.4
Figure 3.5
Figure 3.6
Figure 3.7
Figure 3.8
Figure 3.9
Figure 3.10
Figure 3.11
Figure 3.12

Figure 3.13
Figure 3.14
Figure 3.15

Figure4.1

Figure 4.2

Figure 4.3

Figure 4.4
Figure 4.5
Figure 4.6
Figure 4.7
Figure 4.8

LIST OF FIGURES (CONTINUED)

Bayou Dorcheat watershed sulfateranges . . ... ...t 3-8
Bayou Dorcheat watershed TOC ranges . .. ... oo i i e 3-9
Bayou Dorcheat watershedpHranges .............. ..., 3-10
South Fork Little Red River watershed sulfateranges . ................. 311
South Fork Little Red River watershed TOCranges . .. ..ot 3-12
South Fork Little Red River watershedpHranges .................... 3-13
Fourche La Fave watershed advisory areas and mercury levelsinbass. . . . .. 3-14
Bayou Dorcheat water shed advisory areas and mercury levelsinbass . . . . .. 3-15
South Fork Little Red River watershed advisory areas and mercury

levelsinbass. . ... 3-16
Shepherd Springs Lake advisory areas and mercury levelsinbass . ........ 3-17
Spring Lake watershed advisory areas and mercury levelsinbass ......... 3-18

LakeWinonaand L ake Sylvia watershed advisory areas an mercury
levelsSinbass. . ... ..o e 3-19

Generd mercury cycle showing atmospheric transport and deposition,
point, nonpoint source and natural background contributions, and the
effects of new reservoirs on mercury release into the environment ... ... .. 4-36

Pathw ays for mercury species through the aquatic ecosystem, including
methylation and demethylaion, evasion or loss from the water to the

atmosphere, and sedimentation and burid inthe sediment . .............. 4-36
Location of National Atmospheric Deposition Program monitoring

stations LA 10 and TX21 relative to the HUCs induded inthisstudy . . . . . .. 4-37
Airshed boundary for the Fourche LaFavewatershed . . ................ 4-38
Airshad boundary for the Bayou Dorcheat watershed . ................. 4-39
Airshad boundary for the South Fork Little Red watershed . ............. 4-40
Airshed boundary for the Shepherd Springs Lakewatershed .. ........... 4-41
Airshed boundary for the Spring Lakewatershed ..................... 4-42

LIST OF FIGURES (CONTINUED)




December 10, 2002

Figure 4.9 Airshed boundary for the Lake Winona and Lake Sylviawatershed . . . . . ... 4-41




December 10, 2002

1.0 INTRODUCTION

The Arkansas 1998 Section 303(d) List included waterbodies impaired due to excessive
concentrations of mercury in fish. Stream reaches listed for mercury in the OuachitaRiver basin
in Arkansas were addressed in a separate TMDL study (FTN 2002). The current TMDL study
addresses the remaining stream reaches listed for mercury in Arkansas. This TMDL study also
addresses waterbodies where fish consumption advisories have been issued by the State of
Arkansas. Table 1.1 identifies the stream reaches and lakes included in this TMDL study.

Figure 1.1 identifies the hydrologic unit category (HUC) watersheds that contain the
waterbodies included in the current TMDL study (Note: al figures are located at the end of each
section). Table 1.2 lists the HUCs that contain the waterbodies that are included in this TMDL
study. The Loggy Bayou HUC, which includes Bayou Dorcheat and Columbia Lake, extends
into Louisiana. The Louisiana Bayou Dorcheat stream reaches (subsegments) have been delisted
for mercury (Louisiana 1999 Court Ordered Modified 303(d) List). Therefore, only the portion
of Bayou Dorcheat upstream of the Arkansas-Louisiana state lineisincluded in this TMDL
study.

These segmentsare of critical concern because of litigation over the 303(d) processin
Arkansas, and the pervasiveness of mercury contamination. While there have been no known
violations of the numeric water quality standards and fishable designated use for these
waterbodies, these segments are not meeting the narrative water quality standard and designated
uses of fishablewaterbodies. Therefore, development of a TMDL isrequired. ThisTMDL is
being conducted under EPA Contract #68-C-99-249, Work Assignment #1-85.

1-1
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Table 1.1. River segments and lakes on 303(d) List or where fish consumption advisories
have been issued.

Fish
On 303(d) Consumption
Waterbody Name Segment / Reach List Advisory Priority

Bayou Dorcheat 11140203-020 Yes Yes Low

11140203-022 Yes Yes Low

11140203-024 Yes Yes Low

11140203-026 Yes Yes Low
Fourche La Fave River 11110206-002 Yes Yes Low
South Fork Little Red River | 11010014-036 No Yes —
Columbia Lake — No Yes —
Cove Creek Lake — No Yes —
Dry Fork Lake — No Yes —
Nimrod Lake — No Yes —
Johnson Hole — No Yes —
Shepherd Springs Lake — No Yes —
Spring Lake — No Yes —
Lake Sylvia — No Yes —
Lake Winona — No Yes —
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Table 1.2. HUC number, name, and associated segments or waterbodies included inthis TMDL.

Hydrologic Unit Category

HUC Name

Segments or Waterbodies
in TMDL

11110206 Fourche La Fave Fourche La Fave River, Lake
Nimrod, Dry Fork Lake,
Cove Creek Lake

11140203 Loggy Bayou Bayou Dorcheat, Lake
Columbia

11010014 Little Red South Fork Little Red River,
Johnson Hole

11110201 Frog-Mulbery Shepherd Springs Lake

11110207 Lower Arkansas-Maumelle Spring Lake, Lake Sylvia

08040203 Upper Saline Lake Winona

1-3
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2.0 DESCRIPTION OF WATERBODIES

The TMDL development is based on awatershed approach because of similar causative
factors, such asatmospheric and geologic contributions. This TMDL complements and is
consistent with the previous mercury TMDL developed for the Ouachita River (FTN 2002). The
remaining waters in A rkansas listed for mercury in fish on the 303(d) List, or where fish
consumption advisories have been issued by the state, have been grouped into six watersheds A
TMDL has been devdoped for each of the waersheds The charaderisticsof the watersheds are
described below.

21 Fourche La Fave Watershed

The Fourche La Fave watershed has been defined to include Fourche La Fave River and
its tributaries located within the HUC 11110206 (Figure 2.1). This watershed includes listed
portions of Fourche La Fave River, aswell as Dry Fork Lake, Lake Nimrod, and Cove Creek
Lake. The headwatersof the Fourche La Fave River begin in the southern portion of Scott
County, Arkansasin the Ouachita Mountains. The FourchelLaFave River runs from west to
east through Scott County, Yell County, and Perry County before emptying into the Arkansas
River at the eagern edge of Perry Courty. The watershed dranage area cove's approximately
715,690 acres (2,893 km?) of land located within both the Ouachita Mountains and the Arkansas
River Valley. The waters within the Fourche La Fave River watershed have been designated by
ADEQ as suitable for the propagation of fish/wildlife, primary and secondary contact recreation

and public, industrial and agricultura water supplies.

2.1.1 Topography

The following description of the topography of the watershed was taken from county oil
surveys (USDA 1982, 1988, 1998). The watershed is in the Ouachita Mountains and Arkansas
River Valley. The topography of this area can be described as level to very geep, with the main

2-1
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topographic divisions consisting of uplands, mountains, ridges, terraces and flood plains, with

slope ranges from 1% to 40%.

2.1.2 Soils

Soil characteristics for the watershed were taken from the county soil surveys
(USDA 1982, 1988, 1998). Mog of the soils in thewatershed are dassified as moderately well
drained to well drained gravelly, cobbly, stony, very stony, and loamy soils on uplands and
mountains. Soil associ ations that are most common in the watershed incl ude Carnasaw-Sherless-
Clebit and Carnasaw-Pirum-Clebit. Other soil associations that are somewhat common include
Guthrie-Barling, Avilla-Kenn-Ceda, Spadra-Barling-Pickwick, Leadvale-Cane-Taft, Leadvale-
Guthrie, Perry-Moreland, Muskogee-Wrightsville-McKamie, L eadvale-Endsaw-Taft, Spadra-
Neff-Cupco, Kenn-Avilla-Ceda, and Octavia-Caston-Carnasaw.

2.1.3 Land Use

Land use in the wat ershed is predominantly forest land and some agricultura land
(Figure 2.2). Areas and gpproximate percentages of each land use in the watershed arelisged in
Table 2.1. Most of the lowlands have been cleared, and on most farms drainage has been
improved for morerelialde aop production. Soybeans ae themain crop grown on the bottom
lands, but rice, wheat, and sorghums are also grown. Much of the farmincomeis from livestock,
mainly beef cattle, poultry, and hogs. Portions of the forest land are owned by large timber
companies and some areas are federally adminigered land withinthe OuachitaNational Forest.

2.1.4 Description of Hydrology

USGS daily stream flow data were retrieved for the gage in the Fourche La Fave River
near Gravdly, Arkansas. Basic information and summary statistics for the gage are summarized in
Table 2.2

2-2
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Table 2.1. Acreage and percent of land use categories in the Fourche La Fave River watershed.

Land Use Acres (km?) Percent
Forest 601,260 (2,430) 84.0
Agricultural 106,200 (430) 14.8
Wetland 780 (3) 0.1
Water 5,800 (23) 0.8
Urban 1,610 (7) 0.2
Other 30 (0.2) 0.004
TOTAL 715,690 (2,893) 100
Table 2.2. Information for stream flow gage station, Fourche La Fave River.
Gage name Fourche La Fave River near Gravelly, AR
USGS gage numbe 07261500

Desaiptive location

Latitude 34°52'21" Longitude 93'39' 24"
Located inY ell County near 1€t bank on downstream Sde of
bridge on State Highway 28

Drainage area 410 mi?
Period of record October 1987 to September 2000
M ean flow 604 ft3/sec
Minimum flow 0.0 ft¥/sec
M axi mum flow 44,800 ft3/sec
Flow that is exceeded:
80% of thetime 10 ft¥/sec
50% of thetime 159 ft3/sec
20% of thetime 681 ft3/sec

Average annual precipitation for thewatershed is gpproximately 52 inches (Hydrosphere

2000). Mean monthly precipitation totals for the watershed are shown inFigure 2.3. The mean

morthly precipitation valuesare highes for December and lowest for Augud. Precipitation data
for 1997 through 1999 from three stations within HU C 11110206 were used to calculate the

annual and monthly mean precipitation for thewatershed (Appendix A).

2-3
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2.1.5 Point Sources

Information on NPDES point source discharges in the watershed was obtained by
searching the PCS onthe EPA welsite. The PCS search identified 3 facilities with NPDES
permits within the watershed, which were municipal wastewater treatment systems that
discharge within the Fourche La Fave River watershed. A listing of NPDES permitted facilities
isincluded in Appendix B.

Information on local air emission sources in the airshed (airshed defined to include
counties within 100 km of the watershed boundary) was obtained by searching the EPA Office
of Air Quality Planning and Standards National Toxics Inventory (NTI) emission database on
the EPA website. The NTI emission inventory includes point sources, area sources, and mobile
sources. Data from the NTI website was downloaded using the maxiumum achievable control
technology (MACT) report format. The MACT report includes the number of point sources and
1996 total hazardous air pollutant (HAP) emissions for each MACT source caegory included in
the NTI by county. The database search for the airshed resulted in 217 air emission sourcesin 10
MACT source categories. The MACT source categories are based on standards for emission
limitations developed under section 112(d) of the Clean Air Act (National Emissions Standards
for Hazardous Air Pollutants). The limitations are based on the best demonstrated control
technology or practices in similar sources to be applied to magjor sources emitting one or more of

the listed toxic poll utants. A listing of the air emission sourcesisincluded in Appendix C.

2.2 Bayou Dorcheat Watershed

The Bayou Dorcheat watershed hasbeen defined to indude Bayou Dorcheat and its
tributaries located within the HUC 11140203 north of the Arkansas-L ouisiana state line
(Figure 2.4). It includes listed portions of Bayou Dorcheat, as well as Lake Columbia. The
headwaters of Bayou Dorcheat beginin southern Nevada County and northern Columbia
County, Arkansasin the Gulf Coastd Plain ecoregion. Bayou Dorcheat runs from north to south
through Cadumbia County, Arkansas and continues into Welster Parish, Louisiana before

emptying into Lake Bistineau south of Minden, Louidana. The waershed drainage area covers

2-4



December 10, 2002

approximately 324,106 acres (1,312 km?) of land located within the Gulf Coastd Plain
ecoregion. The waters within the Bayou Dorcheat watershed have been designated by ADEQ as
suitable for the propagation of fish/wildlife, primary and secondary contact recreation and

public, industri al and agricultural water supplies.

2.2.1 Topography

The following description of the topography of the watershed was taken from county il
surveys (USDA 1985). The watershed isin the Gulf Coastal Plain ecoregion. The topography of
this area can be described as level to moderately sloping, with the main topographic divisions
consisting of upland flats, flood plains, low terraces, hilltops, and side slopes, with slope ranges

from 0% to 12%.

2.2.2 Soils

Soil characteristics for the watershed were taken from the county soil surveys (USDA
1985). Most of the sailsin the watershed are classfied as poorly drained to moderately well
drained loamy soils on upland flats, flood plains, low terraces, hilltops, and Sde slopes. Soil
associations that are most common in the watershed include Bowie-Sacul, Harleston-Bowie,
Guyton, and Felker-Adaton. Other soil associations that are somewhat common include
Wrightsville-Louin, Sacul-Smithdale, and Smithdale.

2.2.3 Land Use

Land use in the watershed is predominarntly forest land and agricultural land (Figure2.5).
Areas and approximate percentages of each land use in the watershed are listed in Table 2.3. The
timber industry is an important part of the economy. A large acreage is managed for the
production of pulpwood, poles, and saw logs. Most of the remaining land is used for pasture and
forage crops. Livestock production and poultry production are also economically important in

the area.

2-5
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Table 2.3. Acreage and percent of land use categories in the Bayou Dorcheat watershed.

Land Use Acres (km?) Percent
Forest 222,048 (899) 68.8
Agricultura 62,946 (255) 19.5
Wetland 32,986 (133) 10.2
Water 120(0.49) 0.04
Urban 4,667 (18.9) 14
Other 150 (0.61) 0.05
TOTAL 324,106 (1,312) 100

2.2.4 Description of Hydrology

USGS daily stream flow data were retrieved for the gage in the Bayou Dorcheat near

Springhill, Louisiana. Basic information and summary statistics for the gage are summarized in

Table 2.4.
Table 2.4. Information for stream flow gage station, Bayou Dorcheat.
Gage Name Bayou Dorcheat near Springhill, LA
USGS gage number 07348700

Descriptive location

Latitude 32°59'40” Longitude 93-23 47"
Located in Webster Parish nea Springhill, LA

Drainage area 605 mi?
Period of record October 1957 to September 1998
Mean flow 617 ft3/sec
Minimum flow 0.0 ft¥/sec
Maximum flow 35,000 ft¥/sec
Flow that is exceeded:
80% of the time 10 ft¥/sec
50% of the time 134 ft¥/sec
20% of the time 900 ft3/sec

2-6
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Average annual predpitationfor the watershed is goproximatdy 61 inches (Hydrogphere
2000). Mean monthly precipitation totals for the watershed are shown in Figure 2.6. The mean
monthly precipitation values are highest for January and lowest for July. Precipitation data for
1997 through 1999 from three stations within HUC 11140203 were used to calculate the annual
and monthly mean pred pitationfor the watershed (Appendix A ).

2.2.5 Point Sources

Information on NPDES point source discharges in the watershed was obtained by
searching the PCS onthe EPA welsite. The PCS search identified 10 facilities with NPDES
permits within the watershed. Of these 10 permitted facilities, 4 were municipal wastewater
treatment systemsthat discharge into the Bayou Dorcheat watershed. The remaining 6 NPDES
permitted facilities were for commercial/industrial sources and did not have a permit limit for
mercury. A listing of NPDES permitted facilitiesisincluded in Appendix B.

Information on local air emission sources in the airshed (airshed defined to include
counties within 100 km of the watershed boundary) was obtained by searching the EPA Office
of Air Quality Planning and Standards National Toxics Inventory (NTI) emission database on
the EPA website. The NTI emission inventory includes point sources, area sources, and mobile
sources. Data from the NTI website was downloaded using the maxiumum achievable control
technology (MACT) report format. The MACT report includes the number of point sources and
total 1996 hazardous air pollutant (HAP) emissions for each MACT source caegory included in
the NTI by county. The database search for the airshed resulted in 185 air emission sourcesin 12
MACT source categories. The MACT source categories are based on standards for emission
limitations developed under section 112(d) of the Clean Air Act (National Emissions Standards
for Hazardous Air Pollutants). The limitations are based on the best demonstrated control
technology or practices in similar sources to be applied to major sources emitting one or more of

the listed toxic poll utants. A listing of the air emission sourcesisincluded in Appendix C.
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2.3 South Fork Little Red Watershed

The South Fork Little Red watershed has been defined to include the South Fork Little
Red River and its tributaries located within the HUC 11010014 (Figure 2.7). It includes listed
portions of the South Fork Little Red River, as well as Johnson Hole. The headwaters of the
South Fork Little Red River begin in the western portion of Van Buren County, Arkansasin the
Boston Mountains. The South Fork Little Red River runs from west to east through Van Buren
County, Arkansas before emptying into Greers Ferry Lake near Clinton, Arkansas. The
watershed drainage area covers approximately 177,212 acres (717 km?) of land located within
the Boston Mountains. The waters within the South Fork Little Red River watershed have been
designated by ADEQ as suitable for the propagation of fish/wildlife, primary and secondary

contact recreation and public, industrial and agricultural water supplies.

2.3.1 Topography

The following description of the topography of the watershed was taken from county oil
surveys (USDA 1986). The watershed is in the Boston Mountains. The topography of this area
can be described as broad, gently sloping to rolling mountaintops and steep to very steep
mountainsides. The mountaintops are generally capped with hard sandstone, and the
mountainsides are typically interbedded sandstone, siltstone, and shale. Slope rangesfrom 1% to
60%.

2.3.2 Soils

Soil characteristics for the watershed were taken from the county soil surveys (USDA
1986). Most of the soils in the watershed are classified as well drained loamy, gravelly, and
stony soils that formed in residual and colluvial material derived from shale or interbedded
sandstone, siltstone, and shale. Soil associations that are most common in the watershed include
Enders-Steprock-Nella, Steprock-M ountainburg-Rock Outcrop, Linker-Steprock, and Kenn-
Ceda-Spadra.
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2.3.3 Land Use

Land use in the watershed is predominarntly forest land and agricultural land (Figure2.8).
Areas and approximate percentages of each land use in the watershed are listed in Table 2.5.
Dairy herds, beef cattle, hogs, and poul try provide most of the farm income i n the area of ridges,
upland flats, and val leys. Some farms have small acreage of orchards, vegetables, strawberries,
or a combination of these. On the bottom lands, soybeans are the main crop, but grain sorghum

and winter small grains are also grown.

Table 2.5. Acreage and percent of land use categories in the South Fork Little Red

watershed.
Land Use Acres (km?) Percent
Forest 153,910 (622) 86.9
Agricultural 21,572 (87) 12.2
Wetland — —
Water 279 (1.1) 0.2
Urban 1,451 (5.9) 0.8
Other — —
TOTAL 177,212 (717) 100

2.3.4 Description of Hydrology

USGS daily stream flow data were retrieved for the gage in the South Fork Little Red
River at Clinton, Arkansas Basic information and summary statistics for the gage are summarized
in Table 2.6.

Average annual predpitationfor the watershed is goproximatdy 48 inches (Hydrogphere
2000). Mean monthly precipitation totals for the watershed are shown in Figure 2.9. The mean
monthly precipitation values are highest for March and lowest for August. Precipitation data for
1997 through 1999 from three stations within HUC 11010014 were used to calculate the annual
and monthly mean pred pitation for the watershed (Appendix A).
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Table 2.6. Information for stream flow gage station, South Fork Little Red Rive.

Gage Name South Fork Little Red River at Clinton, AR
USGS gage number 07075300
Descriptive location Latitude 35°35'29” Longitude 92°27' 20"
Located in Van Buren County near right bank on upstream
side of bridge on US Highway 65 at Clinton
Drainage area 148 mi?
Period of record March 1939 to December 1961
Mean flow 579 ft¥/sec
Minimum flow 0.0 ft¥/sec
Maximum flow 29,400 ft3/sec
Flow that is exceeded:
80% of thetime 15 ft¥/sec
50% of thetime 170 ft¥/sec
20% of thetime 735 ft¥/sec

2.3.5 Point Sources

Information on NPDES point source discharges in the water shed was obtained by
searching the PCS on the EPA welsite. The PCS search identified 24 facilities with NPDES
permits within the watershed. Of these 24 permitted facilities, 2 were municipal wastewater

treatment systemsthat discharge within the South Fork Little Red waershed. The remaining 22

NPD ES permitted facilities were for commercia/industrid sources and did not have apermit limit

for mercury. A listing of NPDES permitted facilities is included in Appendix B.

Information on local air emission sources in the airshed (airshed defined to include
countieswithin 100 kmof the watershed boundary) was obtained by searching the EPA Office of

Air Quality Planning and Standards Nationa Toxics Inventory (NTI) emission database on the

EPA website. The NT | emission inventory includes point sources, area sources, and mobile

sources. Data from the NT1 webdte was downloaded using the maxiumum achievéble control

technology (MACT) report format. The MACT report includes the number of point sources and
total 1996 hazardous air pollutant (HAP) emissonsfor each MA CT source category included in
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the NTI by county. The database search for the airshed resulted in 132 air emisson sourcesin

8 MACT source categories. The MACT source categories are based on standardsfor emission
limitations developed under section 112(d) of the Clean Air Act (National Emissions Standards
for Hazardous Air Pollutantg). Thelimitations are based on the best demonstrated control
technology or practices in similar sources to be applied to major sources emitting one or more of

the listed toxic pollutants. A liging of the air emission sourcesisincluded in Appendix C.

2.4 Shepherd Springs Lake Watershed

The Shepherd Springs L ake watershed has been defined to include Shepherd Springs
Lake and its tributaries located within the HUC 11110201 (Figure 2.10). Shepherd Springs Lake
and its tributaries are located in the northeastern portion of Crawford County, Arkansas. The
watershed drainage area covers approximately 44,908 acres (182 km?) of land located within the
Boston Mountains. Shepherd Springs Lake has been designated by ADEQ as suitable for the
propagation of fish/wildlife, primary and secondary contact recreation and public, industrial and

agricultural water supplies.

241 Topography

The following description of the topography of the watershed was taken from county oil
surveys (USDA 1979). The Shepherd Springs Lake watershed is in the Boston Mountains. The
topography of this area can be described as steep, stony mountains. These mountains are capped
by sandstone, and their sides interbedded sandstone and shale. Slope ranges from 3 to 50% and
elevation rangesfrom about 500 to 2,380 fed.

242 Soils
Soil characteristics for the watershed were taken from the county soil survey (USDA
1979). Most of the soils in the Shepherd Springs Lake watershed are classified as well drained,

gently sloping to very steep, deep, loamy and stony soilson hills and mountans. The main soil
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association that is common in the watershed is the Nella-Enders. Nella soils are on toeslopes and

benches, and Enders soil s are on hillsides and mountainsides.
2.4.3 Land Use
Land use in the watershed is predominantly forest land (Figure 2.11). Areas and

approximate percentages of each land use in the watershed are listed in Table 2.7.

Table 2.7. Acreage and percent of land use categories in the Shepherd Springs L ake watershed.

Land Use Acres (km?) Percent

Forest 40,533 (164) 90.3
Agriculturd 3,936 (16) 8.8
Wetland
Water 270 (1.1) 0.6
Urban 169 (0.7) 0.3
Other

TOTAL 44,908 (182) 100

The soilsin most of this area are too steep for intensive farming use. They are used
mainly for the production of wood crops and for native pasture. Someof the less sloping soils
are suitable for improved pasture, and the soils in some of the narrow valleys are suitable for

truck crops.

2.4.4 Description of Hydrology

Avergge annual precipitation for thewatershed is goproximately 53 inches (Hydrosphere
2000). Mean monthly precipitation totals for the watershed are shown inFigure 2.12. The mean
morthly precipitaion values are highest for March and lowest for August. Precipiteaion data for
1997 through 1999 from three stations within HUC 11110201 were used to calculate the annual
and morthly mean predpitaionfor the watershed (Appendix A). USGS daily stream flow daa

were not available for this watershed.
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2.4.5 Point Sources

Information on NPDES point source discharges in the water shed was obtained by
searching the PCS on the EPA website. Based on information from the PCS search, there were no
facilities identified with NPDES permits within thewatershed.

Information on local air emission sources in the airshed (airshed defined to include
countieswithin 100 kmof the watershed boundary) was obtained by searching the EPA Office of
Air Quality Planning and Standards National Toxics Inventory (NTI) emission database on the
EPA website. The NT | emission inventory includes point sources, area sources, and mobile
sources. Data from the NT1 websgte was downloaded using the maxiumum achievable cortrol
technology (MACT) report format. The MACT report includes the number of point sources and
total 1996 hazardous air pollutant (HAP) emissonsfor each MA CT source category included in
the NTI by county. The database search for the airshed resulted in 119 air emission sourcesin 8
MACT source categories. The MACT source categories are based on standards for emission
limitations developed under section 112(d) of the Clean Air Act (National Emissions Standards
for Hazardous Air Pollutants). The limitations are based on the best demonstrated control
technology or practices in similar sources to be applied to major sources emitting one or more of

the listed toxic poll utants. A listing of the air emission sourcesisincluded in Appendix C.

2.5 Spring Lake Watershed

For this TMDL, the Spring L ake watershed has been defined to include Spring Lake and
its tributaries located within the HUC 11110207 (Figure 2.13). Spring Lake and its tributaries
are located in the southeastern portion of Saline County, Arkansas. The watershed drainage area
covers approximately 23,555 acres ( 95 km?) of land located within the Gulf Coastd Plain
ecoregion. Spring Lake has been designated by ADEQ as suitable for the propagation of
fish/wildlife, primary and secondary contact recreation and public, industrial and agricultural

water supplies.
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2.5.1 Topography

The following description of the topography of the watershed was taken from county oil
surveys (USDA 1979). The Spring Lake watershed isin the Gulf Coastal Plain ecoregion. The
topography of this area can be described as level to moderately sloping uplands, with slope

ranges from 3% to 8%.

2.5.2 Soils

Soil characteristics for the watershed were taken from the county soil survey (USDA
1979). Most of the salsin the watershed are classfied as poorly drained to well drained loamy
soils. Soil associations that are common in the watershed include Smithdal e-Savannah-Amy and
Tiak-Savannah.

2.5.3 Land Use

Land use in the watershed is predominantly forest land (Figure 2.14). Areas and
approximate percentages of each land use in the watershed are listed in Table 2.8. Some areas
are suiteble for improved pasture and cuitivated arops. Excess water isa moderateto very severe

hazard on the level tracts. Erosion is a moderate to very severe hazard in the more sloping areas.

Table 2.8. Acreage and percent of land use categories in the Spring Lake watershed.

Land Use Acres (km?) Percent
Forest 2,429 (9.8) 88.1
Agricultura 16 (0.1) 0.6
Wetland 0 (0) 0.0
Water 158 (0.6) 5.8
Urban 69 (0.3) 25
Other 63 (0.2) 2.3
TOTAL 2,735 (11.1) 100
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2.5.4 Description of Hydrology

Average annual predpitation for the watershed is goproximatdy 47 inches (Hydrosphere
2000). Mean monthly precipitation totals for the watershed are shown in Figure 2.15. The mean
monthly precipitation values are highest for March and lowest for July. Precipitation data for
1997 through 1999 from three stations within HUC 11110207 were used to calculate the annual
and monthly mean precipitation for the watershed (Appendix A). USGS daily stream flow data

were not available for this watershed.

2.5.5 Point Sources

Information on NPDES point source discharges in the watershed was obtained by
searching the PCS onthe EPA welsite. Based on information from the PCS search, there were
no facilities identified with NPDES permits within the watershed.

Information on local air emission sources in the airshed (airshed defined to include
counties within 100 km of the watershed boundary) was obtained by searching the EPA Office
of Air Quality Planning and Standards National Toxics Inventory (NTI) emission database on
the EPA website. The NTI emission inventory includes point sources, area sources, and mobile
sources. Data from the NTI website was downloaded using the maxiumum achievable control
technology (MACT) report format. The MACT report includes the number of point sources and
total 1996 hazardous air pollutant (HAP) emissions for each MACT source caegory included in
the NTI by county. The dat abase search for the airshed resulted in 113 ar emisson sourcesin
9 MACT source categories. The MACT source categories are based on standardsfor emission
limitations developed under section 112(d) of the Clean Air Act (National Emissions Standards
for Hazardous Air Pollutantg). Thelimitations are based on the best demonstrated control
technology or practices in similar sources to be applied to mgjor sources emitting one or more of

the listed toxic pollutants. A liging of the air emission sourcesisincluded in Appendix C.
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2.6 Lake Winona and Lake Sylvia Watershed

For this TMDL, the Lake Winona and L ake Sylvia watersheds have been combined
because of their close proximity and smilar land uses. The Lake Winona watershed has been
defined to include Lake Winonaand its tributaries |ocated within the HUC 08040203
(Figure 2.16). Lake Winonaand itstributaries are located in the northern portion of Sdine
County, Arkansas. The waershed drainage area covers approximately 28,810 acres (117 kn¥) of
land located within the Ouachita M ountains. The L ake Sylviawatershed has been defined to
include Lake Sylvia and its tributaries located within the HUC 11110207 (Fgure 2.19). Lake
Sylvia and its tributaries are located within the southeastern portion of Perry County, Arkansas.
The watershed drainage area covers approximately 5,510 acres (22 kn¥) of land located within
the Ouachita Mountains. These lakes have been designated by ADEQ as suitable for the
propagation of fish/wildlife, primary and secondary contact recreation and public, industrial and

agricultural water supplies.

2.6.1 Topography

The following description of the topography of the watershedswas taken from county
soil surveys (USDA 1979). The Lake Winonaand Lake Sylvia watersheds are in the Ouachita
Mountains. The topography of this area can be described as gently sloping to very steep ridges,

crests, and side dopes, with slope ranges from 1% to 60%.

2.6.2 Soils

Soil characteristics for the watersheds were taken from county soil surveys (USDA
1979). Most of the salsin the watersheds are classified as poorly draned to well drained loam,
gravelly loam, stony soil, and soils developed from sandstone and shale. Soil associations that
are common in the watershed include Carnasaw-Townley-Pirum, Carnasaw-Pirum-Clebit, and
Leadvale-Guthrie.

2-16



December 10, 2002

2.6.3 Land Use

Land use in the wat ersheds is predominantly forest land (Figure 2.17). Areas and
approximate percentages of each land use in the waershedsare listed in Table 2.9. Most aress are
mainly used for timber production. Steep dopes, available water capacity, depth to bedrock, stony

or gravelly surface layer, and the severe hazard of erosion are the main limitations for plants.

Table 2.9. Acreage and percent of land use categories in the Lake Winona and L ake Sylvia
watersheds.

Land Use Acres (km?) Percent
Forest 33,048 (134) 96.3
Agricultural
Wetland
Water 1,272 (5.1) 3.7
Urban
Other
TOTAL 34,320 (139) 100

2.6.4 Description of Hydrology

Average annual precipitation for the watersheds isapproximately 50 inches (Hydrosphere
2000) . Mean monthly precipitation totals for the watersheds are shown in Figure 2.18. The mean
monthly precipitaion values are highest for March and lowest for August. Precipitation data for
1997 through 1999 from three stationswithin HUC 11110207 and three sations within
HUC 08040203 were used to calculate the annua and monthly mean precipitation for the
watershed (Appendix A). USGS daily stream flow data were not available for this watershed.

2.6.5 Point Sources

Information on NPDES point source discharges in the water sheds was obtained by
searching the PCS on the EPA website. Based on information from the PCS search, there were no
facilities identified with NPDES permits within the watersheds.
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Information on local air emission sources in the airshed (airshed defined to include
countieswithin 100 kmof the watershed boundary) was obtained by searching the EPA Office of
Air Quality Planning and Standards National Toxics Inventory (N TI) emission database on the
EPA website. The NT I emission inventory includes point sources, area sources, and mobile
sources. Data from the NT1 webdte was downloaded using the maxiumum achieveble control
technology (MACT) report format. The MACT report includes the number of point sources and
total 1996 hazardous air pollutant (HA P) emissonsfor each MA CT source category included in
the NT | by county. The database search for the airshed resulted in 128 air emission sources in 9
MACT source categories. The MACT source categories are based on standardsfor emission
limitations developed under section 112(d) of the Clean Air Act (National Emissions Standards
for Hazardous Air Pollutant. Thelimitations are based on the best demonstrated control
technology or practices in similar sources to be applied to magjor sources emtting one or more of

the listed toxic pollutants. A liging of the air emission sourcesisincluded in Appendix C.
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3.0 WATER QUALITY STANDARDS AND
EXISTING WATER QUALITY CONDITIONS

3.1 Water Quality Standards

The State of Arkansas has developead water quality standards for waters of the State
(ADEQ 1998). The standards are defined according to ecoregions and designated uses of the
waterbodies. The mecury water quality gandard for Arkansaswaters for all ecoregionsis
0.012 pg/L, expressed as total recoverable mercury. Although thiswater quality standard isto
protect aquatic life it was developed to protect humans from consuming aquaticlife
contaminated by mercury. There is no correction factor for hardness or other constituent
concentrations. The narrative standard for toxic substances in Section 2.508 (Regulation No. 2,
ADPCE 1998) is “Toxic substancesshall not be present in receiving waers, after mixing, in
such quantities as to be toxic to human, animal, plant or aquatic life or to interfere with the

normal propagation, growth and survival of the indigenous aquatic biota.”

3.2 Existing Water Quality Conditions

There have been no recorded exceedances of the mercury water quality standard in the
waterbodies being addressed inthis TMDL study. The analytical procedures used previously had
a detection limit of 0.2 pg/L and all samples were lessthanthe detection limit.

However, there ar e fish consumption advisories for mercury contamination in the
waterbodies being addressed inthis TMDL study. The fish consumption Action Level in Arkarsas
isbased onthe previous FDA guideline of 1 mg/kg. The location of these fish consumption
advisories and the highest average composite bass fish mercury concentr ations for the stations
sampled in these waterbodies are discussed in Section 3.3.

EPA recently promul gated acriterion for methylmercury in fish tissue The EPA criterion
is0.3 mg/kg of methylmercury in fish tisue (EPA 2001). The State of Arkansas will need to
consider adopting this criterion as part of its triennia review.

ThisTMDL study uses fish tissue monitoring data as a means to deter mine whether the
“fishable’ useis being met, and the reductions needed to achieve the designated use. The
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“fishable” useisnot attained if: (1) the fish and wildlife propagation isimpaired and/or (2) if there
is a significant human health risk from consuming fish and shdlfish resources. The waterbodies
included in this TMDL study were listed inthe 1998 303(d) List based on elevated fish tissue
mercury concentrations, and/or are inviolation of narrative standards for toxic substances. To
achieve the designated use, the fish tissue mercury concentration of 1.0 mg/kg should not be
exceeded. Therefore, the tar get tissue mercury level for al fish species inthisTMDL study will be
0.8 mg/kg. This incorporates a 20% Margin of Safety in the analyses (see Section 5.0).

Water qudity datafor sulfate, total organic carbon (TOC), and pH were obtained from the
EPA STORET system. The stations agency, HUC, and period of record (POR) for the sulfate,
TOC, and pH data used for this study are listed in Table 3.1. These water quality data are
summarized in Figures 3.1 through 3.9. These three constituents have been demonstrated to be
corrdaed withfish mercury concentrations and can affect the bioaccumulation and bioavallability
of mercury for methylation and subsequent uptake of methylmercury through the food chain
(Armstrong et d. 1995, EPA 1998). Areas with moder ate sulfate and TOC concentrations and
lower pH values provide an ervironment conducive to microorganismsthat methylate mercury
(Armstrong et al. 1995). These conditions likely contribute to the elevated fish mercury
concentrations in Bayou Dorcheat and possibly other areas for which measurements of these
parameters are not avalable. In addition, wetland ecosystems have conditions that are particularly
suited to organians that methylate mercury (Rudd 1995).

3.3 Fish Sampling and Analysis

ADEQ followed the sampling protocols recommended in Guidance for Assessing
Chemical Contaminant Data for Use in Fish Advisories, Vol 1 (EPA 1995). Fishwere collected
from 1993 through 1999 in rivers and lakes within the water sheds (Armstrong et a. 1995). The
maximum and average composit e fish mercury concentrations for largemouth bass are listed in
Table 3.2 and the maximum values shown on Figures 3.10 through 3.15. Additional fish mercury

concentrations for largenouth bass and other speciesare included in Appendix D.
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Table 3.1. Water quality monitoring stations, agencies, HUC, and POR.

December 10, 2002

Location ID Station Agency HUC POR

Fourche La Fave River 050283 ARK52B | ADEQ | 11110206 | 2/93-6/96
below Cedar Creek confluence

Fourche La Fave River near 050131 ARK37 | ADEQ | 11110206 | 7/93-3/97
Gravdly

Fourche La Fave River near 050130 ARK36 ADEQ | 11110206 10/98-
Bigelow 12/98
Fourche La Fave River near 0726500 USGS | 11110206 | 5/90-8/95
Nimrod, AR

Nimrod Lake near Nimrod, AR || 07262000 USGS | 11110206 | 5/90-8/95
Nimrod Lake near Carter Cove, || 07261950 USGS | 11110206 | 5/90-8/95
AR

Nimrod Lake on Prairie Creek, | 07261925 USGS | 11110206 | 5/90-8/95
AR

Nimrod Lake near Wards 07261910 USGS | 11110206 | 5/90-8/95
Crossing, AR

Nimrod Lake at Hwy 27 bridge, | 07261820 USGS | 11110206 | 5/90-8/95
AR

Lake Columbia - lower 050055 |LREDOO2A | ADEQ | 11140203 | 7/25/94
Bayou Dorcheat at Hwy 355 05UWS079 | UWBTDO1 | ADEQ | 11140203 | 6/94-10/96
Bayou Dorcheat at Hwy 82 05UWS091 | UWBTDO02 | ADEQ | 11140203 | 6/94-9/97
6 miles W. of Waldo

Bayou Dorcheat E. of Taylor, 050152 RED15A | ADEQ | 11140203 | 3/97-4/98
AR

Bayou Dorcheat near 050036 RED15 ADEQ | 11140203 | 1/90-10/93
Springhill, AR

South Fork Little Red River at || 05UWS072 | UWSRRO02 | ADEQ | 11010014 |5/94-12/98
Hwy 65 at Clinton

South Fork Little Red River 05UWS074 | UWSRRO1 | ADEQ | 11010014 |5/94-12/98

at Hwy 95 near Scotland
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Table 3.2. Maximum and average fish tissue mercury concentration for largemouth bass.

This list of stations and maximum fish tissue Hg concentrations was derived from the fish tissue database provided byj
ADEQ.The datawas compiled by FTN Associates. The stations represent fish tissue mercury concentrations in bass that
were above Health Department fish consumption advisory levels.
Maximum Fish  Average Fish
Hg Hg Mean Fish
Concentration  Concentration Weight Common
Station (mg/kg) (mg/kg) (grams) Name
Cove Creek Lake 243 1.36 490 Largemouth
Bass
Bayou Dorcheat 2.06 2.06* 1420 Largemouth
Bass
Dry Fork Lake 2.58 1.29 554 mm L argemouth
(mean Bass
length)
Fourche La Fave River 124 0.89 1138 Largemouth
Bass
Lake Columbia 161 0.85 1650 Largemouth
Bass
LakeNinrod 1.26 0.71 696 L argemouth
Bass
Lake Sylvia 1.08 0.87 2125 Largemouth
Bass
Lake Winona 1.48 0.76 2165 Largemouth
Bass
Shepherd Springs Lake 2.69 0.82 2300 Largemouth
Bass
South Fork Little Red 212 1.00 394 Largemouth
River - Johnson Hole Bass
Spring Lake 1.05 1.05* 813 Largemouth
Bass

*Only one sample available.
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Figure 3.1. Fourche La Fave watershed sulfate ranges.



Awverage TOC Fanges (ma/sL)

iy
L

L]
=

»10

a-10

1-4.99
Communities
Lakes=

Riwears

County Boundaries
State Boundanes

[ Fourche L3 Fawe Watershed

Figure 3.2. Fourche La Fave watershed TOC ranges.




pH Ranges (su)

= f.5
5.5-6.5

A =55

O]

1 Fourche La Fave Watershed

Communities
Lakes
Rivers

County Boundaries
| State Boundaries

Figure 3.3. Fourche La Fave watershed pH ranges.




Bodcaw

Stamps

Eake Cglum dia

Forest Grove

® Spring Lake
Dorchieat

Sligo

g Ringgold

Westdale Average Sulfate Constituent Ranges (mgsL)
36

25.01-25

5246

0-4.949

Communities

Lake

A Riwers
Laggy Bayou HUC

o ‘ {2 5 Mikes County Boundaries

e — ftate Boundaries
[] Bayou Dorcheat Watershed

Sl wd

Figure 3.4. Bayou Dorcheat wat ershed sulfate ranges.

3-8




Forest Grove

® Spring Lake

Sligo

" Ringgold

Westdale
Average TOC Ranges (mg/L)

® <5

¥ 510

A =10

E Communities

® Lake

7 Rivers

A % Loggy Bayou HUC
County Boundaries

12 18 24 Miles State Boundaries

[ | Bayou Dorcheat Watershed

Figure 3.5. Bayou Dorcheat watershed TOC ranges.

3-9




{ Forest Grove

® Spring Lake

& Ringgold

o pH Ranges (su)
Westdale ® >65
® 5565
A <55
m Communities
@ Lake

Rivers
Loggy Bayou HUC

County Boundaries
25 Miles ' State Boundaries
[ ] Bayou Dorcheat Watershed

Figure 3.6. Bayou Dorcheat watershed pH ranges.

3-10




Marshall

Red River ‘d‘,&
@,
fe&‘
=

<

o8, Johnson Hole

ty

Average Sulfate Ranges (mg/L)
=35

25.01-35

5-25

0-4.99

Communities

Johnson Hole

Streams
%Rivers
D Little Red HUC

County Boundaries

0 2 4 fi 3 10 Miles State Eloundgries
. ] [] South Fark Little Red Watershed

DEFrROE

Figure 3.7. South Fork Little Red River watershed sulfate ranges.

3-11



Marshall
=

Red River 4,

!;"/(//( 5
-~

f’//_/r,_

4 ] 3 10 Miles

Average TOC Ranges (mg/L)
<5

5-10

=10

Communities
Johnson Haole

@
AN/ Btreams

Rivers
[ Little Red HUC
County Boundaries
| State Boundaries
[ South Fork Little Red Watershed

ol S & ]

Figure 3.8. South Fork Little Red River watershed TOC ranges.

3-12




Marshall
=

Red

=ty

Corner

pH Ranges (su)
® =65
® 5565

A =55

B Communities
@ Johnson Hole

i S/ Streams
A/ Rivers
D Little Red HUC
County Boundaries
0 2 4 ] ] 10 Nviles State Boundaries

[ South Fork Little Red ¥Watershed

Figure 3.9. South Fork Little Red River watershed pH ranges.

3-13



Toung CGravel

Bl cillwater

Maximum Mercury levels in Bass (mgfkg)
1.24
1.26

243
252

Communities
Lak es

. .
- /\/Rmerg

County Boundaries
A || State Bound aries
E Fourche La Fawve W atershed

[ Mercury Advisory Areas

zpdem

Figure 3.10. Fourche La Fave watershed advisory areas and mercury levelsin bass.

3-14




Bodcaw

= T ke (Polumbid

Forest Grove

® Spring Lake

" Ringgold

Maximum hMercury Levels in Bass (mag/kg)
; ® 161
A 208

Westdale B Communities
@ Lake

/\/Rivers

M [ Loggy Bayou HUC
A County Boundaries
| State Boundaries
10 20 Miles I Mercury Advisory
[ ] Bayou Dorcheat Watershed

Figure 3.11. Bayou Dorcheat wat ershed advisory areas and mercury levels inbass.

3-15




5 Niles

Marshall

R[’(f’ !{hlv"r‘ -JF//
/
4 r//("/_

(“f’,‘,ﬁ

Maimum Mercury levels in Bass (mafkg)
@ 049
e 212

E Communities
@ Johnson Hole

/\/ Streams

Rivers
[ Little Red HUG
County Boundaries
| State Boundaries

[ Mercury Advisary
[ South Fork Little Red W atershed

Figure 3.12. South Fork Little Red River watershed advisory areas and mercury levelsinbass.

3-16




Winslow

SHEPHERD SFRINGE LAKEN

Maximum Mercury Levels in Bass (mg/kg
A 269
m Communities

N Rivers
A Frog-Mulberry HUC

County Boundaries
2 4 B Miles P Mercury Advisory

[ ] Shepherd Springs Lake Watershed

Figure 3.13. Shepherd Springs Lake advisory areas and mercury levelsinbass.

3-17



Lorance Cr

East End

. *
Sardis

ercury in Bass (maofkag)

@ 105
B Communities

S/ Rivers
i [ Lower Arkansas-Maumelle HUC

County Boundaries
A || State Boundaries
B Wercury Advisory
o 1 2 3 Mles [ ] Spring Lake Watershed

Figure 3.14. Spring Lake watershed advisory areas and mercury levelsin bass.

3-18



@ Ragsdale

Lake Splvia :

JSaline River Alum Fovk

Lake Winona

Maximurm Mercury Levelsin Bass (mofkg)

A 148

Maximum Mercury Levelsin Bass (mofkg)
@ 108
B Communities

N ® Lakes

S/ Streams
A Fivers
% Lower Arkansas-Maumelle HUC
0 2 4 & Miles [ Upper Saline HUC

I Mercury Advisory
l [ ] Lakes Winona & Sylvia Watershed

Hot Springs Village

Figure 3.15. Lake Winona and Lake Sylvia watershed advisory areas an mercury levelsin bass.

3-19



December 10, 2002

4.0 DEVELOPMENT OF THE TMDL

41 Loading Capacity

The loading capacity of waterbodies differ due to (1) inputsor load of mercury to the
waterbody, (2) environmenta conditions within the waterbody that mediate methylation and
bioaccumulation, and (3) the food web or food chain through which mercury bioaccumulates
(Armstrong et al.1995). Currently, the water body concentrations of mercury and methylmercury
are urknown In the future, dean sampling and analysis procedures might fadlitatethe estimation

of loading capacity throughwater column nonitoring.

4.2 Conceptual Framework

Mercury is unlike many other metals because it has avolatile phase a ambient
temperatures and can be transported in a gaseous, soluble, or particulate form (Figure 4.1).
Mercury is emitted to the atmosphere in both elemental gaseous Hg(0) and divalent Hg(11) forms.
Anthropogenic direct emissons, natural emissons, and indirect re-emisson of previoudy
deposited mercury are major sources of mercury to the atmosphere (Figure 4.1). Gaseous Hg(0)
isrelaivelyinsoluble and is capable of being transported long distances. However, ozone or other
oxidizing agentsin the atmosphere can convert Hg(0) to Hg(I1). Hg(I1) is much more soluble and
can sorb onto particulates, resulting in both wet and dry mercury deposition within local (i.e., 100
km from the source, EPA 2001) and regiona areas (EPRI 1994). Some Hg(l 1) can dso be
chemically reduced to Hg(0). Hg(0) can be transported long distancesand contribute to regional
and global background concertrations.

Local sources are typically considered to be those sources that are within about a 100 km
radius of asite (EPA 2001). Regiona sources are loosely defined as other sources within a
geographical area such as the Southeast, South, or Upper Midwest, while global sources include
intercontinental contributions of mercury. Atmospheric mercury deposition can indude

contributionsfrom all three sources.
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In addition to atmospheric deposition, mercury can dso enter waterbodies from point
source effluent discharges and watershed nonpoirt source contributions. These watershed
nonpoint sources include both naturally occurring mercury (e.g., geology) and anthropogenic
mercury in soils from current and historical amospheric deposition (Figure 4.1).

The primary mercury spedesof concernfor bioaccumulaion and biomagnification
through thefood chain, however, are not the inorganic mercury oecies, but the organic or
methylmercury spedes(Figure 4.2). It is the trang ormation of inorganic mercury to organic or
methylmercury that resultsin its accumulation and biologica magnification through the food chain
(Figure 4.2). Methylmercury binds with protein in muscle tissue of fish and other living organisms.
Methylmercury is lost very slowly from fish tissue, on the order of years (Trudel and Rasmussen
1997). Therefore, methylmercury concentrations continue to increase throughout the life of the
fish as long as methylmercury is inthe environment and in its prey species. Older, larger fish
typically have higher mercury concentr ations than younger, smaler fish.

Recent sudies have found that dthough mercury sulfur complexes have low solubilitiesin
water, complex polysulfidic mercury compounds have greater solubilities than would be indicated
from considering only cinnabar, the mercury sulfide ore (Benoit et al. 1999, Paquette and Hely
1995). In addition, itislikely the neutra HgS compound that moves across microbial cell
membranes wherethe mercury is methylated or transformed from inorganic to organic mercury
(Benoit et d. 2000). These microorganisms, such as sulfur redudng bacteria, live inanaerobic or
zero dissolved oxygen environmerts in the sedimerts of wetlands streams rivers, and lakesor
reservoirs. Therefore, reservoirswith anaerobic hypolimnions can be suiteble environmentsfor
methylating mercury. New reservoirs (i.e., less than 15 to 20 years old) create environmerts that
are particularly suitable for methylating bacteria 0 fish tissue mercury concentrations in new
reservoirs are typically higher than fish tissue mercury concentrations in older reservoirs.
Wetlands also create environmentsthat are very conducive to mer cury methylation.

In summary, TMDL s for mercury must consider that mercury can exist as agas aswell as
in solution and particulate forms. Mercury loads arise from atmospheric deposition contributed by
both local and regional/global emission sources, point source effluent discharges, natural

geologica formations, and soils. However, after deposition or loading to the system, it can aso be
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lost through volatilization and re-enter the atmospheric pool. It is the organic form as
methylmercury that isbiologicdly accumulated and magnified through the food chain. Oncein

fish, methylmercury is lost very dowly and so accunulatesthrough time.

4.3 TMDL Formulation

A two-step approach was used to edimate loading capadty and the redudions required to
achieve the designat ed fishable use in the wat ersheds. Loading was estimated from both point and
nonpoint sources inthe first step, while reductions were edimated based on safe fish tissue Hg

concentrations inthe second step.

4.3.1 Nonpoint Source Loading Estimates
Nonpoint source load included regional atmospheric depogtion inputs local emission

source contributions, and watershed geol ogic/erosional inputs and watershed soil/erosioral inputs.

4.3.1.1 Regional Atmospheric Deposition

Datafor regiona atmospheric depostion was obtained from the National Atmospheric
Depostion Programwebsite. There areno mercury deposition monitoring satiors in the state of
Arkansas, therefore the two monitoring stations closest to the watershed were utilized (for a map
showing locations of all the NADP mercury deposition monitoring sites, see
htt p:// nadp. sws.uiuc.edu/mdn/sites.asp). D ata from monitoring locations LA10, in Franklin Parish,
Louisiana and TX 21, in Gregg County, Texas, were used to represent atmospheric deposition of
Hg in the water shed (Figure 4.3). Station LA10 is approximately 126 to 282 miles from the
watersheds and Station TX21 isapproximately 104 to 272 miles from the watersheds. Station
LA 10 had wet depasition dataavalable for 1999 and station TX 21 had wet depodtion daa
availabe for 1996 through 1999. Wet deposition isthe mercury ranoved from the atmosphere
during rain fall or storm events. Dry deposition is mercury removed from the atmosphere on dust
particles, sorptionto vegetation, gaseous uptake by plantsor other input during non-rainfall
periods (EPA 1997). Table 4.1 shows the annual totals for mercury wet deposition measured at
the two stes (Note: dl tables are located at the end of the section). The total amospheric
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deposition was estimated by assuming that dry deposition rates are half of wet deposition rates.
Dry deposition rates from 40% to 60% of wet deposition ratesare widely accepted (EPA 2001).
The estimated total atmospheric deposition was 17.2 pg/n¥/yr.

Pred pitation datawas also avail able from the NADP welsite (NADP 2000). These data
were compared with precipitation data for the watersheds obtained from Hydrosphere (2000) (see
Appendix A). The TM DL wat ersheds received more precipitation than the NADP stations
(Table 4.1). Since wet deposition of mercury is rdated to predpitation, an area recaving more
precipitation could be assumed to receive agreater loading of mercury through wet deposition.
Therefore, the mercury depostion for the NADP gdations wasadjusted based on the precipitation
datafromthe NADP sitesand the watersheds. Atmospheric deposition corredion factors were
obtained by dividing the average annual precipitation of the watersheds by the average annual
precipitation at stations LA10 and TX21 (1.07 m/yr) (Table 4.1). Multiplying the total
atmospheric deposition of 17.2 pg/nr/yr by the correction factorsresultedin precipitaion
corrected total amospheric deposition rates for each waershed (Table4.1). Since the dry
deposition was assumed to be 50% of the wet deposition, it wasincluded in the adjustment. The
corrected total atmospheric deposition rates were within the range (3-30 pg/nr/yr) predicted for
thisarea by the RELMAP model (EPA 1997). NADP data and Hydrosphere (2000) data are
shown inTable 4.1.

4.3.1.2 Local Atmospheric Deposition

The Louidana and Texas Deposition Monitoring Stations include both local emission
sources similar to thosein Arkansas and global/regional input. Local amospheric depostion for
the Arkansaswatershedswas estimaed based on data from the EPA Office of Air Qudity
Planning and Standards Naional Toxics Inverntory (NTI) database. The NTI isa complete
national invertory of stetionary and mobile sources that emit hazardousair pollutants (HAPS).
Data from the NTI web site was downloaded using the maximum achievable control technology
(MACT) report format. The MACT report includes the number of sources and total 1996 HAP
emissions for each MACT source category included in theNTI by county. MACT standardsfor

emission limitations were developed under section 112(d) of the Clean Air Act. T he limitations
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are based on the best demonstrated control technology or practicesin similar sourcesto be
applied to major sources emitting one or more of the listed toxic pollutants.

InthisTMDL, local sources for awatershed are defined as sources within the watershed
and within all countieswithin adistance of 100 km from the watershed boundary. The areawithin
which these local sources are located is referred to as the “arshed”. The NTI MACT report
format has sourceslisted by courty, therefore, the airshed boundary isdetermined by county
boundaries and if a portion of a county fallswithin 100 km of the watershed boundary, then the
entire county is included as part of the airshed. The county-based airshed boundary for each
watershad is shown in Figures 4.4 through 4.9. The meraury emissonsfor eachMACT caegory
found within the airsheds are included in Appendix C. Table 4.2 shows the areas of each airshed
and the local Hg(I1) emissions cal culated from the MACT data that contribute to the local
atmospheric deposition MACT source categories not includedin Appendx C (e.g. medical wage
incineration) were not present in the airsheds, and were not included asloca sourcesin the
TMDLs. MACT source categories not included in Appendix C could contribute to the
global/regiona atmospheric mercury load to the watersheds.

The distance from the emission source, the formsof the mercury in the emissions, other
pollutants in the emissonsand the atmosphere, and the weather patterns of precipitation are
important fadors in determining where mercury relessed to the air will depost. Divalent mercury
[Hg(I1)] isthe dominant form of mercury in both rainfall and most dry deposition processes. An
estimate of the Hg(l1) emitted from MACT category sources in the airshed was cal culated based
on source speciation per centages (EPA 2000b, Russ Bullock persona communication 2001). The
speciation per centages used to estimatethe Hg (1) emissions are shown in Appendix C. T he
mercury deposition rate for each water shed due to loca sources was determined by dividing the
total Hg(l1) emissions for each airshed by the airshed area (Table 4.2). Thiscalculationisa
smplification of the methodology used in the Savannah River mercury TMDL (EPA 2001). The
globd/regiond depostion rate was set equd to the precipitation corrected tota atmospheric
deposition rate minus the local source deposition rate (Table 4.2). Based on the analyds of local
sources, the majority of the atmospheric mercury deposition to the watersheds can be attributed

to global/regional sources.
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The local source and globd/regional deposition rates were used to determinethe mercury
loading to lakes, reservoirs, and wetlands in each of the watersheds. Table4.3 shows the total
area of the wat ersheds and the area of the watersheds covered by streams, lakes, reservoirs, and
wetlands. The sum of the stream, lake, reservoir, and wetland areaswas multiplied by the local
and global /regional mercury atmospheric deposition rates to obtain the direct mercury
atmospheric loads to the waterbodies on each watershed. The portions of the total mercury
deposition that can be attributed to local sources versus global/regional sourcesin each watershed
areshowninTable4.3.

Indirect atmospheric mercury contributions in overland flow during ran events was not
estimaed. The watersheds areprimarily foresed (Table 4.4), and overland flow during rain events
in forested lands isminmal (Waring and Schlesinger 1985). Therefore, it was assumed that

indirect @amospheric contributionsvia oveland flow during rain eventswould not be significant.

4.3.1.3 Watersheds Sediment Mercury Loading

Mercury can also enter the waterbodies sorbed to sediments. Sediment loads for the
watersheds were based on eroson rates for agricultural, barren, and forestland areas reported in
literature. The land use areas were based on USGS land use data from the 1970's provided as
part of BASINS version 2.0 (1999). Erosion rates were set based on information from
Bloodworth and Berc (1998), Handoook of Nonpoint Pollution (Novotny and Chesters 1981),
and Ozark-Ouachita Highlands Assessment Report (USDA FS 1999). Cropland erosion rates
reported in these sources average 3.4 tons/acrelyear. Cropland with highly erodible soils
reportedly have erosion rates of 6.2 to 6.4 tons/acre/year and cropland with soils that are not
highly erodible reportedly have erosion rates of 2.3 to 2.4 tons/acre/year. Reported forestland
erosion rates ranged from 0.2 to 0.8 tons/acre/year. There was a small percentage of barren land
within some of the watersheds. Sediment loads for barren lands were cal culated using cropland

erosion rates. Table 4.4 showsthetotal area, agricultura area, forestland area, and barren land

areafor the watersheds. Percentages of the watershedsin these land uses are also included. Table
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4.5 shows the sediment loads cal culated using these land use areas and the erosion rates discussed
above.

Mercury in sediment was assumed to come from two sour ces—geologic weathering and
atmospheric deposition. Given that geologic weathering contributes to soils, aportion of the
mercury in the soils would come from the underlying geology, which is knownto contain mercury
(Armstrong et al. 1995). In this TMDL study, the portion of the sediment mercury load
contributed by geologic wesat hering was estimated (sediment/geologic mercury) and labeled as the
background load. I n addition, on-going and historical atmospheric mercury deposition over the
past severd decades, if not centuries, has also contributed mercury to the soils. While some of this
mercury waslikely re-emitted to the atmosphere, some of this previously deposited mercury
would remain sorbed to the soils and could be transported to waterbodies. This portion of the
sediment mercury load was reported as sediment/deposited mercury.

A number of measurements of mercury in rock formationsin the Ouachita Mountains
(Stone et al. 1995) and soils in the Ouachita River basin (Armstrong et a. 1995) were avalade.
Figure 4.10 shows the sampling locations. Mercury concentrations measured in both rock and
soils in Arkansas exhibited a large degree of variability (Figure 4.11). To get an idea of the range
of possible geologic mercury and deposited mercury in sediment |oads, three loads were
calculated. The upper boundary loads were cdculaed using 90th percentile rock (0.25 mg/kg)
and soil (0.3 mg/kg) mercury concentrations measured in Arkansas. The lower boundary |oads
were calculaed using 10th percentile rock (0.01 mg/kg) and soil (0.02 mg/kg) mercury
concentrations from the same data set. The load considered to be most realistic was cal culated
using the geometric mean of shale (0.09 mg/kg) and soil (0.16 mg/kg) mercury concentrations.
Shd emercury was used for the most likely load calculation becauseit is commoninthe Ouachita
and Boston Mountains and is the most easily erodiblerock analyzed (Armstrong et al. 1995).
Therefore it was deemed the most likely to contribute to the sediment mercury load.

Estimates of the sediment/geologic mercury loads for the watersheds were calculated by
multiplying the rock mercury concentrations discussed above by the tota wat ershed sediment
loadsin Table 4.5. The sediment/deposited mercury |oads wer e estimated by multiplying the

non-geologic soil mercury concertrations by the sediment loads. The non-geologic soil mercury
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concentrations were calculaed as the il mercury concentrations minus the rock mercury
concentrations. Therefore, the upper boundary non-geol ogic soil mercury concentration was
0.05 mg/kg, the lower boundary concentration was 0.01 mg/kg, and the most likdy concentraion
was 0.07 mg/kg. The loads calculated using these soil and rock concentrations are shownin
Table 4.6.

4.3.2 Point Source Loading Estimate

There were no NPDES permitted sources with mercury limits in their permit discharging
in any of the watersheds. Municipal wastewater treatment facilities were assumed to discharge
some mercury because mercury a low levels has been measured in wadewater treatment plants
(WWTPs) in Arkansas and other US regions. ADEQ conducted a monitoring study of five
WWTPs inArkansas using clean sampling procedures and ultra-trace level analyses and found an
average concentration of apout 15 ng/L in municipd discharges (Allen Price, ADEQ, persona
communication 2001).

Because mercury had been found in WWTP dischargesin Arkansas, an estimate of the
contribution of mercury to the waershedsfrom municipal WWTPs was calculaed (Table 4.7). A
list of the municipal WWT Psin each watershed was ohtai ned from the PCS search done for
NPDES permitted fadlities (Appendix B). A mercury concentration of 15 ng/L was assumed for
each WWTP. This concentration was multiplied by the desgn flow for the nmunicipal WWTPs to
estimate the point source mercury loads. Design flows were included in the results of the PCS

search.

4.3.3 Load Reduction Estimation

Load reduction estimates were based on concentrations of mercury in largemouth bassin
the waterbodies of concern. Mercury concentrations have been measured in largemouth bass
collected throughout Arkansas (Armstrong et al. 1995). These data are the basis for the fish
consumption advisiories that have been issued for the water bodies included in this TMDL.
Although the fish consunmption advisories were issued based on maximum measured tissue

mercury concentrations, the average of measured tissue mercury concentrations in largemouth
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bass collected in the waterbodies of concern were used to calculate the decrease in fish tissue

concentrations needed to result inatarget fish tissue mercury concentration. Average fish tissue

mercury concentrations have been used to calculate load reductions in other mercury TMDLS,

and EPA consider s such load reductions to be protective of human health.

If the mercury body burden of the primary fish speciesof concern (largemouth bass) were

reduced to <1.0 mg/kg the waterbodies would achieve their designated, fishable uses with regard

to mercury. The mercury redudions required to achievethe designated uses in thewaterbodies of

concern were based on atarget level of 0.8 mg/kg fish tissue mercury concentration. This fish

tissue concentration provides a 20% margin of safety in the target level. A linear relationship was

assumed between mercury source reductions and fish tissue mercury concentrations. This

relationship is consistent with steady-state assumptions and the use of bioaccumulation factors.

However, interactions of both inorganic and organic mercury with sulfide, organic carbon, and

other water quality constituents can affect its bioavailability for both methylation and uptake
(Armstrong et a.1995, EPA 1997, 1998).

In order to estallish the reduction needed inaverage largemouth bass tissue mercury

concentrations to achievedesignated uses in the waterbodies of concern, the average measured

largemouth bass tissue mercury concertrations were divided by the target tissue mercury

concentraion (0.8 mg/kg). A hazard quotient is directly gppliedto estimatethe load reduction

(RF), asillustrated in the following equations:

and,

RF = MC/SC, where

RF = Reduction Factor

MC = Measured tissue mercury concentration (worst case species of bass
and water body average concentraion, mgkg wet we ght)

SC = Safetissue mercury concentration (with margin of safety, mg/kg
wet weight)

TMDL = (EL/RF) x SF, where

TMDL = total maximum daily load (average value in ng/n/d)
RF = ReductionFactor
EL Existing total load (includes point and nonpoint sources)
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SF = Sitespedfic factor(9 (requires study, but could be based on
measured sulfate, organic carbon, akalinity or pH values that
influence mercury methylaion and bioaccumulation. Assumed to
be 1 in this study).

This appr oach follows and builds on the precedence established in Mercury TMDLs for Segments
Within Mermentau and Vermillion-Teche River Basins (EPA 2000). Those averages of measured
tissue meraury concentrations in largemouth bass oollected in the waerbodies of concern tha are
greater than 0.8 mg/kg are listed in Table 4.8, along with the calculated reduction fadors for each
waterbody. Average measured largemouth bass tissue mercury concentrations were less than

0.8 mg/kg for Lake Nimrod and Lake Winona, so they were excluded from the calculations.
Averages of the tissue concentrations and reduction factors were aso calaulated for each
watershed from the values for the waterbodies of concer n within the watershed, and included in
Table 4.8.

To estimate the total and methylmercury concentrations that might be occurring in the
water colurm given the reported fish tissue mercury concentraions, the average bioaccumul aion
factor (BAF) used inthe EPA Mercury Report to Congress (EPA 1997) was used to back
calculate to water methylmercury concentrations (Table 4.9). The ratio of MeHg/THg ranges
from0.01to 0.3 (EPA 1998, Krabbenhoft & al. 1999). A MeHg/THg ratio of 0.1 was used to
estimate water total mercury concentrations (Table 4.9). Both the methylmercury and total
mercury concentrations appeared to be reasonable estimates of concentrations that might be
expected in the watersheds.

44 Current Load

The estimated tota mercury loadsto the watersheds on both an annual and a daly bass
are shownin Tables 4.10 through4.15 . The municipd WWTP point source contributions are
minor (<1%) compared to the atmospheric and watershed nonpoint sour ce contributions. The
uppe boundary and most likely geologic erosonand soil erosion loadsaccount for the mgority
of the mercury loads to the watersheds. The lower boundary geolog ¢ erosion and soil erosion
loads dso account for the mgority of the mercury load for Fourche La Fave, South Fork Little
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Red River, and Shepherd Springs Lake water sheds. In the Bayou D orcheat and Lakes Winona
and Sylvia watersheds, regional amospheric deposition accourts for the mgjority of the mercury
load with the lower boundary geologic erosion and soil erosion loads. Therefore, geology, soils,
and regiona atmospheric deposition are the primary sources of mercury loading to the
watersheds.

4.5 TMDLs

Target mercury loads for each watershed were cal culated using the watershed average
reduction factors (see Section 4.3.3, and Table 4.8). The target loads are shown in Tables 4.10
through 4.15. The load allocations for the TMDL s for each watershed are shown in Tables 4.16
through 4.21. Annuad mercury loads are used in the load allocations because the concern with this
TMDL study is thelong termaccumulation of mercury, rather than short term acute toxicity

events.

4.5.1 Wasteload Allocation

In watersheds with NPDES point sour ces, the point sources (i.e., municipal WWTPs)
contribute less than 1% of the current mercury load to thewatershed. Even if the TM DL s for
these watersheds were to allocate none of the calculated allowable load to NPDES point sources
(i.e, awadeload alocation of zero), the required reduction in the watershed mercury load would
not be attained because of the very high mercury loadings from nonpoint and background sources.
At the sametime, however, EPA recognizes that mercury is anenvironmentdly persisten,
bi oaccumul ative toxic with detrimental effects to human fetuses even at minute quantities, and as
such, should be eliminaed from dischargesto the extert practiceble Regulationsat 40 CFR Part
122.44(d)(1) require permitting authorities to determine "whether a discharge causes, has the
reasonabl e potential to cause, or contributes to an in-stream excursion above anarrative or
numeric criterion within a state [or tribal] water qudity sandard,” and to develop water quadlity-
based NPDES permits accordingly. Although no specific reductions are required of point source
dischargesin this TMDL these factors suggest that additional efforts by ADEQ and EPA are

necessary to demongratethat discharges are meeting the assumed concentration of 0.12 ug/l.
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Taking these two considerationsinto account, this TMDL provides that mercury contributions
from the municipal WWTPs not exceed the mercury water quality sandard for Arkansas
(12 ng/L).

EPA will work with ADEQ to establish mechanisms for denonstration that theseloads are
being met. mechanisms tha could be used to demonstrate compliance may include certification
that there are no known or sugpected operdions tha would reasonaldly be expected of
discharging mercury for minor facilities and effluent sampling by mgjor dischargers or any minors
who cannot meet the certification requirement. Sampling requirements if gpplicable should
include sampling and analyses using clean methods. EPA Method 1631 is now available which
hasa detectionlimit of 0.0002 ug/L or 0.2 ng/L. Mercury monitoring to meet the requiremerts of
this TMDL should follow procedures as outlined in EPA Method 1631. With this additional data,
EPA and ADEQ could consider the posshility of revisng the TMDL a some pointin the future if

warranted.

If afacility isfound to discharge mercury at levels above the criterion of 12 ng/L a
mercury minimization plan would be a ressonable actionto be taken EPA expectsthat the State
of Arkansas, as the duly authorized permitting authority, will determine the necessary d ements of
amercury characterization/minimization plan, considering the size and nature of the affected
facility. ADEQ should address the need for additional permit requirements on a case-by-case
basis. Through these actions, over the long-term, demonstration will be made that waste load

alocationsare being met.

4.5.2 Load Allocation

The majority of the mercury load to the wat ersheds comes from nonpoint sources.
Therefore, nonpoint mercury loads must be reduced to achieve thetarget watershed mercury
loads. The reductions in nonpoint mercury loads to the watersheds shown in the TMDL
allocations (Tables 4.16 through 4.21) are discussed below.
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Reductions in atmospheric mercury |loads are expected as a result of implementation of
regulationsto reduce/limit mercury emissions from certain MACT source categories. Inthe
United States, a 50% reduction in mercury emissions is expected as aresult of implementing
existing regulationsto limit mercury emissions. Therefore, a 50% reduction in theregional
atmospheric mercury loadsto all of the water sheds is assumed for the TMDL allocations. The

regional atmospheric mercury loads in the TMDL s are half the current loads.

Reductions in the local amospheric mercury loads to the watersheds would also be
expected. Table 4.22 summarizes the expected percent reductions in the loca amaospheric
mercury loads from local sources to the airsheds as aresult of inplementing existing MACT
mercury emissions limits. The local atmospheric mercury loadsin the TM DLs are the current
loads reduced by the percentages listed in Table 4.22.

Reducing the amospheric deposition should reduce the amount of deposited mercury in
sediments. Therefore, areduction in the sediment/deposited mercury load would be expected as a
result of implementation of MACT mercury emissons regulations snce mercury deposted in soils
come from both local and regiona sources. Table 4.23 shows the percent reduction in the current
total amosphericloads (regonal pluslocd) to the watersheds resulting from implementation of
MACT mercury emissions regulations The sed ment/deposited mercury loads inthe TMDLs are
the current sediment/deposited mercury loads reduced by the percentages listed in Table 4.23.

Reductions in atmospheric deposition of mercury due to implementing MACT emission
regulationswere all that was needed to achieve thetarget watershed mercury loads for Shepherd
Springs L ake, Spring Lake (except upper boundary scenario), and L akes Winona and Sylvia

watersheds. The remaining watersheds required further reductions of their mercury loads.

Additional reductions in the sediment mercury load to the waterbodies could be achieved
by implementing best management practices (BMPs) to reduce the amount of eroded material
entering the waterbodies Although the watersheds are nostly forested, agricultural land uses
(with higher erosion rates) often occur dong streamsin theriver valeys (seeland use maps in
Chapter 2). Applying BMPs in the watersheds with agricultural and barren land useswould
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reduce the sediment mercury loadsto the water bodies from both the deposited mercury and the
geologic mercury categories. Table 4.24 summarizes the reductions inthe current sediment load
required for waershedswith agricutural and/or barren land uses to achieve thar target mercury
loads. These reductions were determined by an iter ative process of trying out percent reductions
until a value as close as possible to the target wat ershed mercury load was achieved. These
reduced sediment loads were used to cal culate the sedimert mercury loads shown in the TMDL
allocations. Sediment/geologic mercury, and sediment/deposited mercury loads for the TMDLS
were caculated by multiplying the reduced sediment loads by the appropriate geologic or non-
geologic mercury concentrations (see Section 4.3.1.3 for more information on sediment load
calculations). The sediment/deposited mercury loads cal culated using the reduced sediment |oads
were then reduced by the percentageslisted in Table 4.23 to account for changes in both erosion

rates and atmospheric deposition of mercury to soils.

The forestlands in many of the watersheds are activdy managed and experience activities
that have the potential to increase erosion such asroad-building, burning, and clear-cutting.
Therefore, implementation of foresry BMPsis also important for cortrolling sediment mercury
loads to the wat erbodies in the watersheds.

4.5.3 Reserve Load

The conservative estimates used throughout these analyses, including the conservative
reduction factors, should provide an unallocated reserve for mercury loading to the watersheds.
However, water shed nonpoint sour ces of geologic and previoudy deposited mer cury might

sustain fish consunmption advisories even if all other mercury sources were eliminated.
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Table 4.1. Deposition rate estimates for the watersheds based on NADP data.

Precipitation Data (1997 - 1999)

Precipita tion
Corrected
Total
. Wet Atmospheric Atmosl.)h.erlc
Rain Average Deposition Deposition
Gauge Hg Deposition Precipita tion Correction Rate
Station  Year (m/yr) (ug/m?/yr) HUC (m/yr) Factor (ng/m?/yr)
TX21 1996 0.8 9.0 11110206 1.33 124 21.3
TX21 1997 13 13.0 11140203 154 144 24.6
TX21 1998 11 11.6 11010014 1.23 1.15 19.7
TX21 1999 0.9 10.3 11110201 135 1.26 216
LA10 1999 13 13.3 11110207 1.19 111 19.1
Average 1.07 11.4 08040203 1.27 1.18 20.3
and
11110207

Dry + Wet = Average Wet Deposition x 1.5 = 17.2 ug/méfyr
Precipitation Carrected Total Atmospheric Deposition Rate = Atmospheric Deposition Correction Factor x 17.2 pg/méfyr
Atmospheric D eposi tion Correction Factor = HU C Average Preci pitation / NADP Rai n Gauge Average

Table 4.2. Local point source emisgons within the airsheds based on NTI MACT report data.

MACT Local Local Source
Source Hg(II) Debosition Rate Global/Regional
Airshed Emissions in P Deposition Rate
Watershed Area (km?)  Airshed (g/yr) (ng/m?/yr) (ng/m?/yr)
Fourche LaFave 108,875 293,103 2.69 18.6
Bayau Dorcheat 84,798 255,316 3.01 21.6
South Fork Little Red 62,821 76,131 121 18.5
Shepherd Springs Lake 57,522 146,378 2.54 19.0
Spring Lake 53,793 99,163 1.84 17.2
Lake Winona/Lake Sylvia 60,423 94,426 1.56 18.8

Notes:

MACT local source Hg(Il) emissions from datain Appendix B
Local Source Depasition Rate = MACT Local Source HY(I1) Emissions/Airshed Area
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Global/ Regional Deposition Rate = Precipitati on Corrected Total Atmospheric Deposi tion Rate minus Loca Source
Deposition Rate

Precipitation Carrected Taal Atmaspheric Deposition Rate fram Table 4.1
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Table 4.3. Atmospheric mercury deposition load to the entire watersheds.

Streams, Lakes,

December 10, 2002

Lakes and Reservoirs, and Local Hg  Global/Regional
Streams Reservoirs Wetlands Wetlands Deposition Hg Deposition
Watershed (acres) (Acres) (acres) (km?) (g/yr) (g/yr)
Fourche LaFave o* 5,802 784 26.65 72 496
Bayau Dorcheat 0 120 32,986 134.0 403 2,896
South Fork Little 0 279 o* 1.13 14 21
Red
Shepherd Springs 0 270 0 1.09 2.8 21
Lake
Spring Lake 0 158 0 0.64 1.2 11
Lake Winona & 0 1,272 0 5.15 8.0 96
Lake Sylvia
* No estimate of areasin streams and canals, or wetlands available in the BASINS land use data for these
watersheds.
Notes:

Areas based on land use data from BASINS 2.0.

Local HgDeposition = stream, lakes, reservoirs and wetland areas * local source deposition rate from Table 4.2.

Global/Regiond Hg Deposition = stream, l&kes, reservoirs and wetland areas* global/regional depostion rate from Tade

4.2.
Table 4.4. Sources of erosion withinthe watersheds.
Agricultural Land Forest Land Barren Land
Wa;?:;ed Percent of Percent of Percent of
Watershed Watershe Watershe Total Percent

Watershed (acre) Acres Area Acres d Area Acres d Area of Watershed
Fourche La 715,688 | 106,197 14.8| 601,263 84.0 33 0.004 98.9
Fave
Bayou Dorcheat 324,106 62,946 19.4| 222,048 68.5 150 0.05 88.0
South Fork 177,212 21,572 12.2| 153,910 86.9 — — 99.0
Little Red
Shepherd 44,908 3,936 8.8 40,533 90.3 --- --- 99.0
Springs Lake
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Spring Lake 2,735 16 0.6 2,429 88.8 63 2.3 91.7
Lake 34,320 — — 33,048 96.3 — 96.3
Winona/Lake
Sylvia
Note:

Land useareas based on land use data fran BASNS 20
Watershed areas calaulated by sunming reportedland use areas.

Table 4.5. Sedi ment load estimated from erosion sources in the watersheds.

B =
— = >
c o )
5 S ) S 3 2 5% 8 =
— = - g W = 8 g ()
B & B = T %ﬂ, T = g 8 % =
5@ 5 = g 2 & = 2 =
£ c = 5 =4S a5 pulie) = = g
°cg ZE g BE &g B9 5
5 9 5% 5% 57 5w 85 3
Watershed < (0 ?% 4 2 E il 4 oS ~
Fourche La Fave 2.4 254,873 0.2 120,253 2.4 79 375,205
Bayou Dorcheat 2.4 151,070 0.2 44,410 2.4 361 195,841
South Fork Little Red 2.4 51,773 0.2 30,782 2.4 — 82,555
Shepherd Springs Lake 2.4 9,446 0.2 8,107 2.4 — 17,553
Spring Lake 2.4 38 0.2 486 2.4 151 675
Lake Winona/Lake 2.4 — 0.2 6,610 2.4 — 6,610
Sylvia
Note:

Land use data from BASINS 2.0.

Average land use based erosion rates from literature
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Table 4.6. Mercury loading to watersheds due to erosion.

December 10, 2002

Sediment/Geologic Sediment/Dep osited
Mercury Mercury
Watershed Scenario (g/yr) (g/yr)
Fourche La Fave Upper Boundary 85,095 17,019
Most Likely 30,634 23,827
Lower Boundary 3,404 3,404
Bayou Dorcheat Upper Boundary 44,416 8,883
Most Likely 15,990 12,436
Lower Boundary 1,777 1,777
S. Fork Little Red Upper Boundary 18,723 3,745
River
Most Likely 6,740 5,242
Lower Boundary 749 749
Shepherd Springs Lake | Upper Boundary 3,981 796
Most Likely 1,433 1,115
Lower Boundary 159 159
Spring Lake Upper Boundary 153 31
Most Likely 55 43
Lower Boundary 6 6
Lake Winona and Lake | Upper Boundary 1,499 300
Sylvia
Most Likely 540 420
Lower Boundary 60 60

Note: Sediment/Geologic mercury: Upper Boundary rock mercury = 0.25 mg/kg, Most Likely rock mercury =
0.09 mg/kg, Lower Boundary rock mercury = 0.01 mg/kg

Sediment/Deposited mercury: Upper Boundary non-geologic mercury = 0.05 mg/kg, Most Likely
non-geologic mercury = 0.07 mg/kg, Lower Boundary non-geologi ¢ mercury = 0.01 mg/kg

Mercury loads = sediment load * geologic or hon-geologic mercury concentrations.
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Geologic mercury concentrations from measured mercury concentrations in rock

Non-geologic mercury concentrations = measured soil mercury concentrations - rock mercury
concentrations

Measured rock and soil mercury concentrations from Armstrong et al. 1995.

Table4.7. Mercury load estimated from municipal wastewater treatment plants assuming an
average concentration of 15 ng/L.

Discharge from

Municipal Sources llfflseti:lua:;g Mercury Load MEI(‘);I(Ilry
Watershed (MGD) (ng/L) (ng/day) (g/yr)
Fourche La Fave 0.2 15 1.19e+07 4.4
Bayou Dorcheat 3.05 15 1.73e+08 63.3
South Fork Little Red 2.7 15 1.53e+08 56
Shepherd Springs Lake
Spring Lake

Lake Winona/Lake Sylvia

* Average mercury concentration measured in Arkarsas WWTPs (Allen Price, ADEQ, personal communication 2001).

Table 4.8. Reduction factor needed to reduce average fish tissue mercury concentrations to
target level (0.8 mg/kg) and achieve fishable designated use.

Average Largemouth Bass Reduction Factor to
Watershed Waterbody Hg Concentration (mg/kg) Achieve Target Level
Fourche La Fave Cove Creek Lake 1.36 1.70
Dry Fork Lake 1.29 161
Fourche La Fave River 0.89 111
Average for Fourche 1.18 147
La Fave watershed
Bayou Dorcheat Lake Columbia 0.85 1.06
Bayou Dorcheat 2.06 2.58
Average for Bayou 1.46 1.82
Dorcheat watershed
Lake Sylviaand Lake | Lake Sylvia 0.87 11
Winona
Shepherd Springs Shepherd Springs 0.82 1.02
Lake Lake
South Fork Little Red | South Fork Little Red 1.00 1.25

4-20



December 10, 2002

River - Johnson Hole

Spring Lake

1.05

| Spring Lake

1.31 |

Note: Largemouth bass concentrations from Armstrong et al. 1995
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Table 4.9. Water methylmercury concentrations badk-cal culaed from fish tissue mercury
concentrations. Total mercury concentrations estimated from MeHg: THg ratio.

Maximum LMB Hg

MeHg Conc. in Water
Back-Calculated

Total Hg Conc. in
Water from

Concentration from BAF** MeHg: THg Ratio®
Location (mg/kg) (ng/L) (ng/L)

Cove Creek Lake 243 0.4 4.0
Bayou Dorcheat 2.06 0.3 3.0
Dry Fork Lake 2.58 0.4 4.0
Fourche La Fave River 1.24 0.2 2.0
Lake Columbia 161 0.2 2.0
Lake Nimrod 1.26 0.2 2.0
Lake Sylvia 1.08 0.2 2.0
Lake Winona 1.48 0.2 20
Shepherd Springs Lake 2.69 0.4 4.0
South Fork Little Red River 0.9 0.1 1.0
South Fork Little Red River - 212 0.3 3.0
Johnson Hole

South Fork Little Red River - Old 0.52 0.08 0.8
Water Works

Spring Lake 1.05 0.2 2.0

**BAF = 6.8 X 10° geometric mean (EPA 1997)
+ MeHg: THg Ratios ~ 0.01 to 0.3, 0.1 used for conversion to THg (EPA 1998)
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Table 4.10. Estimated current mercury load to Fourche La Fave watershed.

Source Type
Point Source

Municipal
WWTPs?

Non-Point Source

Regional
Atmospheric
Deposition?
Loca
Atmospheric
Deposition?
Sediment/
Deposited
Mercury?®

Background

Sediment/
Geologic
Mercury®

Upper Boundary

Load

(g/yr)

4.4

496

72

17,019

85,095

(g/d)

0.01

14

0.2

47

233

Percent
of Total
Load

0.0%

0.5%

0.1%

16.6%

82.9%

Most Likely

Loading Rate

(g/yr)

4.4

496

72

23,827

30,634

(g/d)

0.01

14

0.2

65

84

Percent
of Total

Load

0.0%

0.9%

0.1%

43.3%

55.7%

Lower Boundary

Loading Rate

(g/yr)

4.4

496

72

3,404

3,404

Percent
of Total

(g/d) Load

0.01 0.1%

14 6.7%

0.2 1.0%

9.3 46.1%

9.3 46.1%

Watershed Total

Watershed
Reduction
Factor*

Target
Watershed Load?®

102,686
147

69,854

281

100%

55,033
147

37,437

151

100%

7,380
147

5,020

20 100%

'From Table 4.7
2From Table 4.3
3From Table 4.6
“From Table 4.8

STarget watershed load = watershed total/watershed reduction factor
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Table 4.11. Estimated current mercury load to Bayou Dorcheat watershed.

Upper Boundary Most Likely

Load Percent Loading Rate Percent
of Total of Total

Source Type (g/yr) (g/d) Load (g/yr) (g/d) Load
Point Source

Municipal 63 0.2 0.1% 63 0.2 0.2%
WWTPs!

Non-Point Source

Regional 28% | 7.9 5.1% 2,896 7.9 9.1%
Atmospheric
Deposition?
Local 403 11 0.7% 403 11 1.3%
Atmospheric
Deposition?
Sediment/ 8,883 24 15.7% | 12,436 34 39.1%
Deposited
Mercury?®
Background

Sediment/ 44416 | 122 78.4% 15,990 44 50.3%
Geologic
Mercury®

Lower Boundary

Loading Rate Percent

(g/yr)

63

2,896

403

1,777

1,777

of Total
(g/d) Load

0.2 0.9%

7.9 41.9%

11 5.8%

4.9 25.7%

4.9 25.7%

Watershed Total |56,661| 155 100% 31,788 87 100%

Watershed 1.82 — 1.82 —
Reduction
Factor*

Target 31,132 — 17,466 —
Watershed Load?®

6,916
1.82

3,800

19 100%

'From Table 4.7
2From Table 4.3
3From Table 4.6
“From Table 4.8
STarget watershed load = watershed total/watershed reduction factor
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Table 4.12. Estimated current mercury load to South Fork Little Red watershed.

Source Type
Point Source

Municipal
WWTPs!

Non-Point Source

Regional
Atmospheric
Deposition?
Loca
Atmospheric
Deposition?
Sediment/
Deposited
Mercury®

Background

Sediment/
Geologic
Mercury?®

Upper Boundary

Most Likely

Lower Boundary

Watershed Total

Watershed
Reduction Factor*

Target Watershed
Load®

Load

(g/yr)

56

21

14

3,745

18,723

(g/d)

0.2

0.1

0.004

10

51

Percent
of Total
Load

0.2%

0.1%

0.0%

16.6%

83.0%

Loading Rate

(g/yr)

56

21

14

5,242

6,740

(g/d)

0.2

0.1

0.004

14

18

Percent
of Total

Load

0.5%

0.2%

0.0%

43.5%

55.9%

Loading Rate

(g/yr)

56

21

14

749

749

(g/d)

0.2

0.1

0.004

21

21

Percent
of Total
Load

3.6%

1.3%

0.1%

47.5%

47.5%

22,546
1.25

18,037

62

100%

12,060
1.25

9,648

33

100%

1,576
1.25

1,261

4.3

100%

From Table 4.7
2 From Table 4.3
3From Table 4.6
“From Table 4.8

5Target watershed load = watershed total/watershed reduction factor
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Table 4.13. Estimated current mercury load to Shepherd Springs Lake watershed.

Source Type
Point Source

Municipal
WWTPs!
Non-Point Source
Regiona
Atmospheric
Deposition?
Local
Atmospheric
Deposition?
Sediment/
Deposited
Mercury?®
Background

Sediment/
Geologic
Mercury®

Upper Boundary

Load

(g/yr)

21

2.8

796

3,981

(g/d)

0.06

0.01

2.2

11

Percent
of Total
Load

0.0%

0.4%

0.1%

16.6%

82.9%

Loading Rate

(g/yr)

21

2.8

1,115

1,433

Most Likely

Percent
of Total

(g/d) Load

0 0.0%

0.06 0.8%

0.01 0.1%

31 43.3%

3.9 55.7%

Lower Boundary

Loading Rate

(g/yr)

21

2.8

159

159

Percent
of Total

(g/d) Load

0 0.0%

0.06 6.1%

0.01 0.8%

0.4 46.6%

0.4 46.6%

Watershed Total

Watershed
Reduction
Factor*

Target
Watershed Load?®

4,801
1.02

4,707

13

100%

2,572
1.02

2,521

7.0 100%

342
1.02

335

0.9 100%

'From Table 4.7
2From Table 4.3
*From Table 4.6
4From Table 4.8

STarget watershed load = watershed total/watershed reduction factor
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Table 4.14. Estimated current mercury load to Spring Lake watershed.

Source Type
Point Source

Municipal
WWTPs?
Non-Point Source
Regiona
Atmospheric
Deposition?
Local
Atmospheric
Deposition?
Sediment/
Deposited
Mercury?

Background

Sediment/
Geologic
Mercury®

Upper Boundary

Load

(g/yr)

11

12

31

153

(g/d)

0.03

0.003

0.08

04

Percent

of Total

Load

0.0%

5.6%

0.6%

15.6%

78.2%

(g/yr)

11

12

43

55

Most Likely

Loading Rate

(g/d)

0.03

0.003

0.1

0.2

Percent

of Total

Load

0.0%

10.0%

1.1%

38.9%

50.0%

Lower Boundary

(g/yr)

11

12

6.1

6.1

Loading Rate

(g/d)

0.03

0.003

0.02

0.02

Percent
of Total
Load

0.0%

45.0%

4.7%

25.1%

25.1%

Watershed Total

Watershed
Reduction
Factor*

Target
Watershed Load?®

196
13

151

0.5

100%

110
13

85

0.3

100%

24
13

19

0.07

100%

From Table 4.7
2 From Table 4.3
*From Table 4.6
“From Table 4.8

5Target watershed load = watershed total/watershed reduction factor
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Table 4.15. Estimated current mercury load for Lake Winona and Lake Sylvia watershed.

Source Type
Point Source

Municipal
WWTPs!
Non-Point Source
Regional
Atmospheric
Deposition?
Loca
Atmospheric
Deposition?
Sediment/
Deposited
Mercury®

Background

Sediment/
Geologic
Mercury?®

Upper Boundary

Load

(g/yr)

96

8.0

300

1,499

(g/d)

0.3

0.02

0.8

4.1

Percent
of Total
Load

0.0%

5.0%

0.4%

15.8%

78.8%

Most Likely

Loading Rate

(g/yr)

96

8.0

420

540

(g/d)

0.3

0.02

11

15

Percent
of Total

Load

0.0%

9.0%

0.8%

39.5%

50.8%

Lower Boundary

Loading Rate

(g/yr)

96

8.0

60

60

Percent
of Total

(g/d) Load

0 0.0%

0.3 42.7%
0.02 3.6%

0.2 26.8%

0.2 26.8%

Watershed Total

Watershed
Reduction
Factor*

Target
Watershed Load?®

1,903
11

1,730

5.2

100%

1,064
11

967

2.9

100%

224
11

204

0.6 100%

From Table 4.7
2From Table 4.3
3From Table 4.6
“From Table 4.8

STarget watershed load = watershed total/watershed reduction factor
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Table 4.16. Fourche La Fave watershed TMDL allocation.

December 10, 2002

Upper Boundary Most Likely Lower Boundary
Load Percent Load Percent Load Percent
of Total of Total of Total
Source Type (g/yr) Load (g/yr) Load (g/yr) Load
Point Source
Municipal WW TPs! 35 0.00% 35 0.01% 35 0.1%
Nonpoint Source
Regiona Atmospheric Deposition? 248 0.3% 248 0.5% 248 4.0%
Local Atmospheric Deposition® 67 0.1% 67 0.1% 67 1.1%
Sediment/Deposited Hg Erosion® 6,941 7.9% 11,180 23.9% 1,677 26.7%
Background
Sediment/Geologic Mercury® 62,591 71.7% 25,925 55.4% 3,024 48.2%
Total Watershed Load 69,850 80.0% 37,423 80.0% 5,019 80.0%
Margin of Safety 17,462 20.0% 9,355 20.0% 1,255 20.0%
Total Maximum Load 87,312 100.0% 46,778 100.0% 6,274 100.0%

YWLA (glyr) = flow (MGD) from Table 4.7 * 12ng/1 * 0.00037854 (conversion factor) * 365 days

2Regional Atmaspheric Deposition (g/yr) = current load (g/yr) from Table4.10 * 0.5

8Local Atmospheric Deposition (g/yr) = current load (g/yr) from Tabl e 4.10 * (1-percent reduction from

Table 4.22)

4 Sediment/Deposited Mercury (g/yr) = reduced sediment load (tons/yr) from Table 4.24 * appropriate non-
geologic mercury factor * 0.907185 (conversion factor) * (1-percent reduction factor form Table 4.23). Ther non-
geologic mercury factors are 0.05 for the upper boundary, 0.07 for the most likely boundary and 0.01 for the

lower boundary.

5 Sediment/Geologic mercury (g/yr) = reduced sediment load (tons/yr) from Table 4.24 * appropriate rock mercury
factor * 0.907185 (conversion factor). Rock mercury factors are 0.25 for the upper boundary, 0.09 for the most
likely boundary and 0.01 for the lower boundary.
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Table 4.17. Bayou Dorcheat watershed TMDL allocation.

December 10, 2002

Upper Boundary Most Likely Lower Boundary
Load Percent Load Percent Load
of Total of Total Percent of
Source Type (g/yr) Load (g/yr) Load (g/yr) Total Load
Point Source
Municipal WW TPs! 51 0.1% 51 0.2% 51 1.1%
Nonpoint Source
Regiona Atmospheric Deposition? 1,448 3.7% 1,448 6.6% 1,448 30.5%
Local Atmospheric Deposition® 315 0.8% 315 1.4% 315 6.6%
Sediment/Deposited Hg Erosion® 2,831 7.3% 4,594 21.1% 691 14.6%
Background
Sediment/Geologic Mercury® 26,484 68.1% 11,051 50.7% 1,294 27.3%
Total Watershed Load 31,129 80.0% 17,459 80.0% 3,799 80.0%
Margin of Safety 7,783 20.0% 4,365 20.0% 950 20.0%
Total Maximum Load 38,912 100.0% 21,824 100.0% 4,749 100.0%

YWLA (glyr) = flow (MGD) from Table 4.7 * 12ng/1 * 0.00037854 (conversion factor) * 365 days

2Regional Atmaspheric Deposition (g/yr) = current load (g/yr) from Table4.11 * 0.5

3Local Atmospheric Deposition (g/yr) = current load (g/yr) from Table 4.11 * (1-percent reduction from

Table 4.22)

4 Sediment/Deposited Mercury (g/yr) = reduced sediment load (tons/yr) from Table 4.24 * appropriate non-
geologic mercury factor * 0.907185 (conversion factor) * (1-percent reduction factor form Table 4.23). Ther non-
geologic mercury factors are 0.05 for the upper boundary, 0.07 for the most likely boundary and 0.01 for the

lower boundary.

5 Sediment/Geologic mercury (g/yr) = reduced sediment load (tons/yr) from Table 4.24 * appropriate rock mercury
factor * 0.907185 (conversion factor). Rock mercury factors are 0.25 for the upper boundary, 0.09 for the most
likely boundary and 0.01 for the lower boundary.
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Table 4.18. South Fork Little Red watershed TMDL allocation.

Upper Boundary Most Likely Lower Boundary
Load Percent Load Percent Load Percent
of Total of Total of Total
Source Type (g/yr) Load (g/yr) Load (g/yr) Load
Point Source
Municipal WW TPs! 45 0.2% 45 0.4% 45 3.0%
Nonpoint Source
Regional Atmospheric 10 0.0% 10 0.1% 10 0.7%
Deposition?
Local Atmospheric Deposition® 1.3 0.0% 1.3 0.0% 1.3 0.1%
Sediment/Deposited Hg Erosion® 1,721 7.6% 2,775 23.2% 396 26.4%
Background
Sediment/Geologic Mercury® 16,257 72.1% 6,740 56.3% 749 49.8%
Total Watershed Load 18,034 80.0% 9,571 80.0% 1,201 80.0%
Margin of Safety 4,508 20.0% 2,393 20.0% 300 20.0%
Total Maximum Load 22,542 100.0% 11,964 100.0% 1,501 100.0%

TWLA (glyr) = flow (MGD) from Table 4.7 * 12ng/1 * 0.00037854 (conversion factor) * 365 days

2Regiona Atmaspheric Deposition (gyr) = current load (g/yr) from Table4.12 * 0.5

3Local Atmospheric Deposition (g/yr) = current load (g/yr) from Table 4.12 * (1-percent reduction from

Table 4.22)

4 Sediment/Deposited Mercury (g/yr) = reduced sediment load (tons/yr) from Table 4.24 * appropriate non-
geologic mercury factor * 0.907185 (conversion factor) * (1-percent reduction factor form Table 4.23). Ther non-
geologic mercury factors are 0.05 for the upper boundary, 0.07 for the most likely boundary and 0.01 for the

lower boundary.

5 Sediment/Geol ogic mercury (g/yr) = reduced sediment load (tons/yr) from Table 4.24 * appropriate rock mercury
factor * 0.907185 (conversion factor). Rock mer cury factors are 0.25 for the upper boundary, 0.09 for the most
likely boundary and 0.01 for the lower boundary.
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Table 4.19. Shepherd Springs Lake watershed TMDL allocation.

Upper Boundary Most Likely Lower Boundary
Load Percent Load Percent of Load Percent of
of Total Total Total
Source Type (g/yr) Load (g/yr) Load (g/yr) Load
Point Source
Municipal WW TPs! 0 0.0% 0 0.0% 0 0.0%
Nonpoint Source
Regiona Atmospheric Deposition? 10 0.2% 10 0.4% 10 3.2%
Local Atmospheric Deposition® 25 0.0% 25 0.1% 25 0.8%
Sediment/Deposited Hg Erosion® 437 7.9% 611 23.8% 87 26.9%
Background
Sediment/Geologic Mercury® 3,981 71.9% 1,433 55.7% 159 49.1%
Total Watershed Load 4,430 80.0% 2,056 80.0% 258 80.0%
Margin of Safety 1,108 20.0% 514 20.0% 64 20.0%
Total Maximum Load 5,538 100.0% 2,570 100.0% 322 100.0%

YWLA (glyr) = flow (MGD) from Table 4.7 * 12ng/1 * 0.00037854 (conversion factor) * 365 days
2Regional Atmaspheric Deposition (g/yr) = current load (g/yr) from Table4.13 * 0.5

8Local Atmospheric Deposition (g/yr) = current load (g/yr) from Table 4.13 * (1-percent reduction from
Table 4.22)

4 Sediment/Deposited Mercury (g/yr) = reduced sediment load (tons/yr) from Table 4.24 * appropriate non-
geologic mercury factor * 0.907185 (conversion factor) * (1-percent reduction factor form Table 4.23). Ther non-

geologic mercury factors are 0.05 for the upper boundary, 0.07 for the most likely boundary and 0.01 for the
lower boundary.

5 Sediment/Geologic mercury (g/yr) = reduced sediment load (tons/yr) from Table 4.24 * appropriate rock mercury
factor * 0.907185 (conversion factor). Rock mer cury factors are 0.25 for the upper boundary, 0.09 for the most
likely boundary and 0.01 for the lower boundary.
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Table 4.20. Spring Lake watershed TMDL allocation.

December 10, 2002

Upper Boundary Most Likely Lower Boundary
Load Percent Load Percent Load Percent
of Total of Total of Total
Source Type (g/yr) Load (g/yr) Load (g/yr) Load
Point Source
Municipal WW TPs! 0 0.0% 0 0.0% 0 0.0%
Nonpoint Source
Regiona Atmospheric Deposition? 5.5 2.9% 55 5.2% 55 29.0%
Local Atmospheric Deposition® 1.0 0.5% 1.0 1.0% 1.0 5.0%
Sediment/Deposited Hg Erosion® 14 7.4% 23 21.7% 3.3 16.0%
Background
Sediment/Geologic Mercury® 130 69.2% 55 52.1% 6.1 30.0%
Total Watershed Load 150 80.0% 84 80.0% 16 80.0%
Margin of Safety 38 20.0% 21 20.0% 4.0 20.0%
Total Maximum Load 188 100.0% 105 100.0% 20 100.0%

YWLA (glyr) = flow (MGD) from Table 4.7 * 12ng/1 * 0.00037854 (conversion factor) * 365 days

2Regional Atmaspheric Deposition (g/yr) = current load (g/yr) from Table4.14 * 0.5

8Local Atmospheric Deposition (g/yr) = current load (g/yr) from Table 4.14 * (1-percent reduction from

Table 4.22)

4 Sediment/Deposited Mercury (g/yr) = reduced sediment load (tons/yr) from Table 4.24 * appropriate non-
geologic mercury factor * 0.907185 (conversion factor) * (1-percent reduction factor form Table 4.23). Ther non-
geologic mercury factors are 0.05 for the upper boundary, 0.07 for the most likely boundary and 0.01 for the

lower boundary.

5 Sediment/Geologic mercury (g/yr) = reduced sediment load (tons/yr) from Table 4.24 * appropriate rock mercury
factor * 0.907185 (conversion factor). Rock mer cury factors are 0.25 for the upper boundary, 0.09 for the most

likely boundary and 0.01 for the lower boundary.
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Table 4.21. Lake Winona and Lake Sylvia watershed TMDL allocation.

Upper Boundary Most Likely Lower Boundary
Load Percent Load Percent Load Percent
of Total of Total of Total
Source Type (g/yr) Load (g/yr) Load (g/yr) Load
Point Source
Municipal WW TPs! 0 0.0% 0 0.0% 0 0.0%
Nonpoint Source
Regiona Atmospheric Deposition? 48 2.2% 48 4.7% 48 26.1%
Local Atmospheric Deposition® 7.1 0.3% 7.1 0.7% 7.1 3.9%
Sediment/Deposited Hg Erosion? 159 7.4% 222 21.8% 32 17.3%
Background
Sediment/Geologic Mercury® 1,499 70.0% 540 52.8% 60 32.7%
Total Watershed Load 1,713 80.0% 817 80.0% 147 80.0%
Margin of Safety 428 20.0% 204 20.0% 37 20.0%
Total Maximum Load 2,141 100.0% 1,021 100.0% 184 100.0%

LWLA (g/yr) = flow (MGD) from Table 4.7 * 12ng/1 * 0.00037854 (conversion factor) * 365 days

2Regional Atmaspheric Deposition (g/yr) = current load (g/yr) from Table4.15* 0.5

8Local Atmospheric Deposition (g/yr) = current load (g/yr) from Tabl e 4.15 * (1-percent reduction from

Table 4.22)

4 Sediment/Deposited Mercury (g/yr) = reduced sediment load (tons/yr) from Table 4.24 * appropriate non-
geologic mercury factor * 0.907185 (conversion factor) * (1-percent reduction factor form Table 4.23). Ther non-
geologic mercury factors are 0.05 for the upper boundary, 0.07 for the most likely boundary and 0.01 for the

lower boundary.

5 Sediment/Geologic mercury (g/yr) = reduced sediment load (tons/yr) from Table 4.24 * appropriate rock mercury
factor * 0.907185 (conversion factor). Rock mercury factors are 0.25 for the upper boundary, 0.09 for the most
likely boundary and 0.01 for the lower boundary.
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Table4.22.  Expected reductionsin local atmospheric mercury loads to arsheds due to
implementation of MACT mercury emission regulations.

Current Hg (II) Reduced Hg Percent
Airshed (g/yr) D) (g/yr) Reduction

Fourche La Fave River Airshed 293,103 272,926 6.9%
Bayou Dorcheat Airshed 255,316 199,780 21.8%
South Fork Little Red River Airshed 75,995 74,317 2.2%
Shepherd Springs Lake Airshed 146,378 145,064 0.9%
Spring Lake Airshed 99,163 85,595 13.7%
Lake Winona and Lake Sylvia 94,426 83,746 11.3%
Airshed

Table4.23.  Reduction in mercury atmospheric deposition (regional and local) as aresult of
MACT mercury emission regulations implementation.

Current Mercury Reduced Mercury
Watershed Load (g/yr) Load (g/yr) Percent Reduction

Fourche La Fave 568 315 44.6%
Bayou Dorcheat 3,299 1,763 46.6%
South Fork Little Red 22.4 11.3 47.1%
River

Shepherd Springs Lake 23.8 125 45.2%
Spring Lake 12.2 6.5 46.5%
Lake Winona and Lake 104 55.1 47.0%
Sylvia
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Table4.24. Reductionsin erosion rates for agricultural and barren land to achieve target
watershed mercury loads, with reduced sediment loads.

E Re.ducleédt . Reduced
rosion iate Percent Sediment
Watershed (tons/ac/yr) Reduction® Load’® (tons/yr) Scenario
Fourche La Fave 1.47 38.9% 275,980 Upper Boundary
1.86 22.6% 317,524 Most Likely
2.01 16.4% 333,326 Lower Boundary
Bayou Dorcheat 1.15 52.1% 116,772 Upper Boundary
1.44 39.8% 135,354 Most Likely
1.56 35.0% 142,605 Lower Boundary
South Fork Little Red 1.90 21.0% 71,683 Upper Boundary
River
Spring Lake 113 53.0% 575 Upper Boundary

Note:  Sediment loads did not need to be reduced to achieve the target watershed mercury loads for Shepherd
SpringsLake and the Lake Winona and L ake Sylvia watersheds, nor for the most likely andlower
boundary scenari os for South Fork Littl e Red, and Spring Lake watersheds.

! Reducead agricutural and barrenland ercsion rate = 2.4, the orignal rateused in Table 45 * (1-percent reduction column
value).

2 Percent reduction was determined by iteratively trying different reductions until a watershed mercury load less than the
target watershed mercury load was achieved.

% Reduced sediment load = (acres of agricultural 1 and in watershed from Table 4.4 * reduced erosion rate above) + (acres of
forest lands in watershed from Table 4.4 * 0.2, the original rate used in Table 4.5) + (acres of barren lands in watersed from
Table 4.4 * reduced erodon rate above).
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Figure4.3.  Location of National Atmospheric Deposition Program monitoring stations LA10
and TX21 relative to the HUCs included in this study.
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Figure4.4.  Airshed boundary for the Fourche La Fave watershed (includes all counties
within 100 km of watershed).
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Airshed boundary for the South Fork Little Red watershed (includes all counties
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Figure4.9.  Airshed boundary for the Lake Winona and Leke Sylvia watershed (includes all
countieswithin 100 km of watershed).

4-46



December 10, 2002

5.0 MARGIN OF SAFETY, SEASONAL VARIATIONS
AND CRITICAL CONDITIONS

5.1  Margin of Safety

A margin of safety (MOS) accounts for any lack of knowledge or uncertainty concerning
the relationship between load allocations and water quality. In these TMDLSs, it accounts for
uncertainty and variability related to fish tissue mercury concentrations, estimates of loading,
and the assumption of alinear relationship between fish tissue concentration and watershed load.
These TMDLs incorporated MOS in the reduction factors, the wastel oad allocations, and the
load allocations through conservative assumptions. Use of a safe target level of 0.8 mg/kg
resultsin an explicit MOS of 20%. In addition, implicit MOS are induded because only
largemouth bass (trophic level 4) fish tissue mercury concentrations were used for estimating
reductions rather than weighted trophic level fish tissue mercury concentrations accounting for
expected human consumption ratios at each station. An advantage of using aregional approach
is that waters which may be threatened by mercury (as opposed to impaired) are also protected.
However, alimitation of the approach is that watershed-gecific TMDLs might not sufficiently
address|ong-range emissions which contribute to bioaccumulation of mercury. Regulatory

mechanisms to address mercury on a national and/or global scale are needed.

5.2 Seasonal Variations and Critical Conditions

Wet deposition isgreatest in the winter and spring seasons. Mercury |oads fluctuate
based on the amount and distribution of rainfall, and variability of localized and global/regional
sources. While an average daily load is established here, the average annual 1oad is of greatest
significance because mercury bicaccumulates over the life of the fish and the resulting rik to
human health from fish consumption is along-term phenomenon. Thus, daily or weekly inputs

are less meaningful than total annual loads over many years. The use of annual loads allows for
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integration of short-term and seasonal variability. Inputs should continue to be estimated through

wet deposition and additional monitoring.

Mercury methylation is expected to be highest during the summer. High temperatures
promote biological activity and lakes and reservoirs are stratified with anoxic hypolimnions.
Based on the enhanced methylation and higher predator feeding ratesduring thisperiod, mercury
bioaccumulation is expected to be greatest during the summer. However, given the long
depuration times for fish and relatively mild wintersin Arkansas, seasona changesin fish tissue
mercury body burden are expected to be relatively small. Inherent variability of mercury
concentrations between individud fish of the same and/or different size categoriesis expected to

be greater than seasonal variability.

Because of local geology, sals, naturd vegetation, and topography, some areasare more

susceptible to mercury methylation than others.
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6.0 REASONABLE ASSURANCE: ONGOING AND
FUTURE REDUCTIONS IN EMISSIONS

Reasonable asaurance isneeded that water quality standards will be attaned.
M echanisms to assess and control mercury loads, includi ng strategies and regul atory controls,
which would be national in scope, will aidimplementation of TMDL s for spedfic basins. In
addition, these TMDLs will be reassessed periodically and may be modified to take into account

available data and information, and the gate of the science

As rules and standards pursuant to the Clean Air Act have been developed, proposed,
and promulgated since 1990, compliance by emitting sources as well asactions taken voluntarily
have already begun to reduce emissions of mercury to the air across the US. EPA expects a
combination of ongoing activities will continue to reduce mercury emissions to the air over the
next decade. EPA currently regul ates emissions of mercury and other hazardous air pollutants
(HAPs) under the maximum achievable control technology (MACT) program of Section 112 of
the Clean Air Act, and under a corresponding new source performance standard (NSPS)
program under Sections 111 and 129 of the Act. Section 112 authorizes EPA to address
categories of major sources of HAPs, including mercury, by issuing emissions standards that, for
new sources, are at least as stringent as the emissionscontrol achieved by the best performing
similar source in the category, and, for existing sources, are at least as stringent as the average of
the best performing top 12% (or 5 facilities whichever is greater) of similar sources. EPA may
also apply these standards to smaller area sources, or choose to apply lessstringent standards
based on generdly available control technologies (GACT). Sections 111 and 129 direct EPA to
establish MACT-equivalent standards for each category of new and existing solid wage
incineration units regulating severd specified air pollutants, including mercury. In addition, in
1996 the US eliminated the use of mercury in most batteries under the Mercury Containing and
Rechargeable Battery Management Act. This action is reducing the mercury content of the
waste stream which is further reducing mercury emissions from waste combustion. In addition,

voluntary measuresto reduce use of mercury containing produds, such as the voluntary
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measures committed to by the American Hospital Association, also will contribute to reduced

emissions from waste combustion.

Based on the EPA’sNational Toxics Inventory, the highest emitters of mercury to theair
include coal-burning electric utilities, municipal waste combustors, medical waste incinerators,
chlor-alkali plants, and hazardous waste combustors. EPA has issued a number regulations
under Sections 112, 111, and 129 to reduce mercury pollution from several of these source
categories. Relevant regulations that EPA has established to date under the Clean Air Act

include, among others, those listed below.

- The source category of municipa waste combustion (MWC) emitted about 20% of total
national mercury emissionsinto the air in 1990. EPA issued final regulations under
Sections 111 and 129 for large MWCs on October 31, 1995. Large combustors or
incinerators must comply with the rule by December, 2000. These regulations reduce
mercury emissions from these facilities by about 90% from 1990 emission levels.

- Medical waste incinerators (MWIs) emitted about 24% of totd national mercury
emissionsinto theair in 1990. EPA issued emission standards under Sections 111 and
129 for MWIson Augud 15, 1997. When fully implemented, in 2002, EPA’sfinal rule
will reduce mercury emissions from MWIs by about 94% from 1990 emission levels.

- Hazardous waste combustors (HWCs) emitted about 2.5% of tatal national mercury
emissionsin 1990. In February 1999, EPA issued emission standards under Section 112
for these facilities which include incinerators, cement kilns, and light weight aggregate
kilns that burn hazardous waste. When fully implemented, these standards will reduce
mercury emissions from HWCs by more than 50% from 1990 emission | evels.

These promulgated regulations when fully implemented and considered together with actions
discussed above that will reduce the mercury content of waste are expected to reduce national

mercury emissionscaused by human adtivities by about 50% from 1990 levels.

In February 2002 President Bush announced the Clear Skies Initiative. Thisinitiative

proposed to reduce mercury emissions from power plants (electric utilities) by 69%. An
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intermediae cap of 26 tons of mercury per year was proposed for 2010. Current mercury

emissions from power plantsare 48 tonsper year.

EPA expects to propose a regulation under Section 112 that will limit mercury emissions
from chlor-dkali plants, chlorine production facilities which use the mercury cell technology. In
addition, under the Integrated Urban Air Toxics Strategy, which waspublished in 1999, EPA is
devel oping emissions standar ds under Section 112 for categories of small er sources of air toxics,
including mercury, that pose the greatest risk to human health in urban areas. These standards
are expected to be issued by 2004.

It is possible that the cumulative &fect of additional dandards and voluntary actions will
reduce mercury emissions from human activities inthe US by more than 50% from 1990 levels.
However, whether theoverall, tatal percent reduction in national mercury emissions in thefuture
will exceed 50% cannot be estimated at thistime. EPA will continue to track emissions of

mercury and eval uate additional approaches to reduce releases of mercury into the environment.

Because of the persistence of mercury in tissue, it could take decades for mercury levels
in predatory fish to drop as aresult of reductions in mercury loading to the watersheds. Changes
in factors such as levels of sulfae, TOC, pH, and DO, that affect methylation may cause some
sites to react mare slowly to reductions in mercury loads Also, the age of the reservoirsin this
TMDL study will affect how they react to reductions in mercury loads. It typically takes 20 to 30
years for organic matter concentrationsin new reservoirs to drop below levelsthat are suitable
for supporting methylaing bacteria. Therefore, an adaptive management approach is
recommended for the watersheds included in this TMDL study. This approach would include
public education on the potential effects and sources of mercury, implementation of BMPs, and
management of fisheries based on local characteristics. The goal shoul d be to move toward use

attainment while protecting human health.

The environmental indicators that will be used to evaluate success will be monitoring of

wet deposition rates at the LA 10 site and monitoring fish tissue mercury concentrations in the
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watersheds. Initiation of long term mercury deposition monitoring in Arkansas would improve

estimates of existing mercury loadings, and tracking of mercury reductions.
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7.0 PUBLIC PARTICIPATION

When EPA establishesa TMDL, 40 CFR §8130.7(d)(2) requires EPA to publicly notice
and seek comment concerni ng the TMDL. Pursuant to a May 2000 consent decr ee, these
TMDLs were prepared under contract to EPA. After completion of thesedraft TMDLSs, EPA
commenced preparation of a notice seeking comments, information and data from the general
and affected public. Comments, data, andinformation were submitted during the public
comment period, and the TMDL s were revised accordingly. Responses to the submitted
comments and information are included in Appendix E, along with the submittals. EPA has
transmitted these revised TMDLsto ADEQ for incorporation into the ADEQ current water

quality management plan.
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