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Watershed

A genera term used to describe a drainage area within the boundary of a United States Geologic
Survey’ s 8-digit hydrologic unit code. In thisreport, the Monongahela River and its drainage
area which begins as the source confluences of the West Fork River and the Tygart Valley River
join together at the City of Fairmont, West Virginia and where it meets the Stateline near the
outlet of Camp Run is referred to as the Monongahela River Watershed. Throughout this report,
the Monongahela River Watershed refersto the tributary streams that eventually drain to the
Monongahela River (Figurel-1). Theterm “watershed” is aso used more generally to refer to
the land area that contributes precipitation runoff that eventually drains to this segment of the
Monongahela River.

TMDL Watershed

Thisterm is used to describe the total land area draining to an impaired stream for which a
TMDL isbeing developed. Thisterm aso takes into account the land area drained by un-
impaired tributaries of the impaired stream, and may include impaired tributaries for which
additional TMDLs are presented. This report addresses 153 impaired streams contained within
28 TMDL watersheds in the Monongahela River Watershed.

Subwatershed

The subwatershed delineation is the most detailed scale of the delineation that breaks each
TMDL watershed into numerous catchments for modeling purposes. The 28 TMDL watersheds
have been subdivided into 370 model ed subwatersheds. Pollutant sources, alocations and
reductions are presented at the subwatershed scale to facilitate future permitting actions and
TMDL implementation.
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Flaggy Meadow Run TMDL Watershed

Monogahela River Watershed

I . m \iles
0 15 3 6 9 12

Figurel-1. Examples of awatershed, TMDL watershed, and subwatersheds
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EXECUTIVE SUMMARY

This report includes Total Maximum Daily Loads (TMDLS) for 153 impaired streamsin the
Monongahela River Watershed from the outlet of UNT/Monongahela River RM 128
downstream to the outlet of Camp Run.

A TMDL establishes the maximum allowabl e pollutant loading for a waterbody to comply with
water quality standards, distributes the load among pollutant sources, and provides a basis for
actions needed to restore water quality. West Virginia' s water quality standards are codified at
Title 47 of the Code of State Rules (CSR), Series 2, and titled Legislative Rules, Department of
Environmental Protection: Requirements Governing Water Quality Standards. The standards
include designated uses of West Virginiawaters and numeric and narrative criteriato protect
those uses. The West Virginia Department of Environmental Protection routinely assesses use
support by comparing observed water quality data with criteriaand reports impaired waters
every two years as required by Section 303(d) of the Clean Water Act (“303(d) list”). The Act
requires that TMDLs be developed for listed impaired waters.

The subject impaired streams are included on West Virginia s 2012 Section 303(d) List.
Documented impairments are related to numeric water quality criteriafor total iron, total
manganese, dissolved aluminum, total selenium, pH, dissolved oxygen, chloride, and fecal
coliform bacteria

The narrative water quality criterion of 47 CSR 2-3.2.i prohibits the presence of wastesin state
waters that cause or contribute to significant adverse impact to the chemical, physical,
hydrologic, and biological components of aquatic ecosystems. Historically, WV DEP based
assessment of biological integrity on arating of the stream’s benthic macroinvertebrate
community using the multimetric West Virginia Stream Condition Index (WV SCI). WV SCI-
based “biological impairments’ were included on West Virginia Section 303(d) lists from 2002
through 2010. The origina scope of work for this project included approximately 20 biological
impairments for which TMDLs were to be developed. A separate project addressing an
additional 30 impacted streams was funded and initiated by the Environmental Protection
Agency Region I1l. The latter project focused on streams with elevated dissolved solids
concentrations for which significant ionic stress to the benthic community was presumed.

Recent legidative action (Senate Bill 562) directed the agency to develop and secure legidative
approval of new rules to interpret the narrative criterion for biological impairment found in 47
CSR 2-3.2.i. A copy of the legislation may be viewed at:

http://www.legis.statewv.us/Bill Text HTML/2012 SESSIONS/RS/pdf bills/SB562%20SUB1
%20enr%20PRINTED.pdf

In response to the legislation, WV DEP is devel oping an alternative methodology for interpreting
47 CSR 2-3.2.i which will be used in the future once approved. WVDEP did not add new

WV SCl-based biological impairments to the 2012 303(d) list that was submitted to the USEPA
for approval on December 21, 2012. WV DEP has also suspended biological impairment TMDL
development pending receipt of legidative approval of the new assessment methodol ogy.

Viii
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Although “biological impairment” TMDLs are not presented in this project, all of the streams for
which available benthic information demonstrates biological impact (via WV SCI assessment)
were subjected to abiological stressor identification process. The results of the Sl process are
displayed in Chapter 4. Chapter 4 also discusses recent USEPA oversight activities relative to
Clean Water Act Section 303(d) and the relationship of the pollutant-specific TMDLs devel oped
herein to WV SCI-based biological impacts.

Impaired waters were organized into 28 TMDL watersheds. For hydrologic modeling purposes,
impaired and unimpaired streams in these 28 TMDL watersheds were further divided into 370
smaller subwatershed units. The subwatershed delineation provided a basis for georeferencing
pertinent source information, monitoring data, and presentation of the TMDLS.

The Mining Data Analysis System (MDAS) was used to represent linkage between pollutant
sources and instream responses for fecal coliform bacteria, iron, chloride, manganese, pH, and
auminum. The MDAS is acomprehensive data management and modeling system that is
capable of representing loads from nonpoint and point sources in the watershed and simulating
iNnstream processes.

Point and nonpoint sources contribute to the fecal coliform bacteriaimpairmentsin the
watershed. Failing on-site systems, direct discharges of untreated sewage, and precipitation
runoff from agricultural and residential areas are significant nonpoint sources of fecal coliform
bacteria. Point sources of fecal coliform bacteria include the effluents of sewage treatment
facilities, collection system overflows (CSOs) from publicly owned treatment works (POTWSs),
and stormwater discharges from Municipal Separate Storm Sewer Systems (M $4s).

There are dissolved oxygen impairments in Deckers Creek (WV-M-14) and Mod Run (WV-M-
54-T). The Deckers Creek DO impairment limited to a 2 mile segment upstream of
UNT/Deckers Creek RM 18.48 to pond outlet at RM 20.5. In general, point and non-point
sources contributing to dissolved oxygen impairments are the same as those for fecal coliform
Because of the effect of reducing organic loadings, the fecal coliform TMDLs devel oped by
WV DEP are appropriate surrogates for the dissolved oxygen impairment for these streams.

[ron impairments are also attributable to both point and nonpoint sources. Nonpoint sources of
iron include abandoned mine lands (AML), roads, oil and gas operations, timbering, agriculture,
urban/residential land disturbance and streambank erosion. Iron point sources include the
permitted discharges from mining activities, bond forfeiture sites and stormwater contributions
from M$4, construction sites and non-mining industrial facilities. The presence of individual
source categories and their relative significance varies by subwatershed. Becauseironisa
naturally-occurring el ement that is present in soils, the iron loading from many of the identified
sources is associated with sediment contributions.

Most often, chloride impairments in the watershed are caused by certain point source discharges
associated with mining activities. For two streams, UNT/Mon River RM 99.49 (Popenoe Run,
WV-M-11) and UNT/West Run RM 0.91 (WV-M-7-A), impairments were attributed to deicing
runoff in subwatersheds where urban impervious surfaces constitute a large percentage of land
cover.
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The overlapping pH and dissolved aluminum impairments are caused by acidity introduced by
legacy mining activities. Atmospheric acid deposition was additionally represented in the model
as was the aluminum loading from permitted point sources. Atmospheric deposition was not
found to be a causative source of impairment as effects are mitigated by avail able watershed
buffering capacity. All active mining sources were represented and prescribed WLAS were not
more stringent than existing NPDES permit limits. The TMDLs for pH and dissolved auminum
impairments were devel oped using an iterative approach where alkalinity additions to offset acid
load from legacy mining sources were coupled with total iron and aluminum reductions until
attainment of both criteria were predicted.

The only total manganese impaired stream in the Monongahela River Watershed is Brand Run.
The impairment is solely attributed to discharges associated with legacy mining activitiesin the
watershed.

The only selenium impaired stream in the Monongahela River Watershed is Arnett Run.
Extensive surface mining operations exist in the Arnett Run watershed, and active mining is the
dominant landuse. The impairment has been associated with discharges from the mining
operations.

This report describes the TMDL development and modeling processes, identifies impaired
streams and existing pollutant sources, discusses future growth and TMDL achievability, and
documents the public participation associated with the process. It also contains a detailed
discussion of the alocation methodologies applied for various impairments. Various provisions
attempt to ensure the attainment of criteria throughout the watershed, achieve equity among
categories of sources, and target pollutant reductions from the most problematic sources.
Nonpoint source reductions were not specified beyond natural (background) levels. Similarly,
point source WLAS were no more stringent than numeric water quality criteria.

In 2002, USEPA, with support from WV DEP, developed the metals and pH TMDLs for the
Monongahela River Watershed (USEPA, 2002). In this project, all streams/impairments for
which TMDLs were developed in 2002 have been re-evaluated and new TMDLS, consistent with
currently effective water quality criteria, are presented for all identified impairments. Upon
approval, al of the TMDLs presented herein shall supersede those developed previously. Re-
evaluation also determined that certain impairments for which TMDLs were developed in 2002
are no longer effective due to West Virginiawater quality standard revisions and new water
quality monitoring. All total aluminum TMDLs developed in 2002 are not effective because of
water quality criteriarevision from total to dissolved. Previously devel oped total manganese
TMDLs are also not effective in streams where the water quality criterion does not apply. In
limited instances this re-eval uation determined that impairments no longer exist. All such
TMDLs are no longer effective.

Considerabl e resources were used to acquire recent water quality and pollutant source
information upon which the TMDLs are based. Project development included valuable
assistance from the local watershed association. The TMDL modeling is among the most
sophisticated available, and incorporates sound scientific principles. TMDL outputs are
presented in various formats to assist user comprehension and facilitate use in implementation,
including allocation spreadsheets, an ArcGIS Viewer Project, and Technical Report. .
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Applicable TMDLs are displayed in Section 11 of thisreport. The accompanying spreadsheets
provide TMDLs and allocations of loads to categories of point and nonpoint sources that achieve
thetotal TMDL. Also provided isthe ArcGIS Viewer Project that allows for the exploration of
gpatial relationships among the source assessment data. A Technical Report is available that
describes the detailed technical approaches used in the process and displays the data upon which
the TMDLs are based.

Xi
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1.0 REPORT FORMAT

This report describes the overall total maximum daily load (TMDL) development process for
select streams in the Monongahela River Watershed, identifies impaired streams, and outlines the
source assessment for all pollutants for which TMDLSs are presented. It also describes the
modeling and allocation processes and lists measures that will be taken to ensure that the
TMDLsaremet. The applicable TMDLs are displayed in Section 11 of thisreport. The report
is supported by an ArcGIS Viewer Project that provides further details on the data and allows the
user to explore the spatial relationships among the source assessment data, magnify streams and
view other features of interest. In addition to the TMDL report, aCD is provided that contains
spreadsheets (in Microsoft Excel format) that display detailed source allocations associated with
successful TMDL scenarios. A Technical Report isincluded that describes the detailed technical
approaches used in the process and displays the data upon which the TMDLs are based.

20 [INTRODUCTION

The West Virginia Department of Environmental Protection (WVDEP), Division of Water and
Waste Management (DWWM), is responsible for the protection, restoration, and enhancement of
the State’ swaters. Along with this duty comes the responsibility for TMDL development in
West Virginia

21  Total Maximum Daily L oads

Section 303(d) of the federal Clean Water Act and the U.S. Environmental Protection Agency’s
(USEPA) Water Quality Planning and Management Regulations (at Title 40 of the Code of
Federal Regulations [CFR] Part 130) require states to identify waterbodies that do not meet
water quality standards and to devel op appropriate TMDLs. A TMDL establishes the maximum
allowable pollutant loading for awaterbody to achieve compliance with applicable standards. It
also distributes the load among pollutant sources and provides abasis for the actions needed to
restore water quality.

A TMDL is composed of the sum of individual wasteload allocations (WLAS) for point sources,
and load allocations (LAS) for nonpoint sources and natural background levels. In addition, the
TMDL must include amargin of safety (MOS), implicitly or explicitly, that accounts for the
uncertainty in the relationship between pollutant loads and the quality of the receiving
waterbody. TMDLSs can be expressed in terms of mass per time or other appropriate units.
Conceptualy, this definition is denoted by the following equation:

TMDL = sum of WLAs+ sum of LAs+ MOS
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WVDEP is developing TMDLSsin concert with a geographically-based approach to water
resource management in West Virginia—the Watershed Management Framework. Adherence to
the Framework ensures efficient and systematic TMDL development. Each year, TMDLs are
developed in specific geographic areas. The Framework dictates that 2012 TMDLs should be
pursued in Hydrologic Group D, which includes the Monongahela River Watershed. Figure 2-1
depicts the hydrologic groupings of West Virginia s watersheds; the legend includes the target
year for finalization of each TMDL.

WV DEP is committed to implementing a TMDL process that reflects the requirements of the
TMDL regulations, provides for the achievement of water quality standards, and ensures that
ample stakeholder participation is achieved in the devel opment and implementation of TMDLSs.
A 48-month development process enabl es the agency to carry out an extensive data generating
and gathering effort to produce scientifically defensible TMDLSs. It also allows ample time for
modeling, report finalization, and frequent public participation opportunities.

The TMDL development process begins with pre-TMDL water quality monitoring and source
identification and characterization. Informational public meetings are held in the affected
watersheds. Data obtained from pree TMDL efforts are compiled, and the impaired waters are
modeled to determine baseline conditions and the gross pollutant reductions needed to achieve
water quality standards. The draft TMDL is advertised for public review and comment, and an
informational meeting is held during the public comment period. Public comments are
addressed, and the draft TMDL is submitted to USEPA for approval.

In 2002, USEPA, with support from WV DEP, developed the metals and pH TMDLs for the
Monongahela River Watershed (USEPA, 2002). Significant aluminum and manganese water
quality criterion revisions have been enacted since USEPA approval of the 2002 TMDL project
rendering the existing TMDLSs obsolete. The form of the aluminum criteriawas changed from
total to dissolved and the chronic criterion value for warmwater fisherieswas revised. The
manganese water quality standard revision now limits applicability of the criterion to five mile
stream segments upstream of existing public water supplies. The goal for this project isto
produce TMDLs for the Monongahela River Watershed that are consistent with effective water
quality criteria. All streams/impairments for which TMDLs were developed in 2002 have been
re-evaluated.

Upon approval, the TMDL s presented herein shall supersede those developed previously. All
total aluminum TMDLs developed for 36 streams in 2002 are no longer effective because of the
criteriarevisions. However, new dissolved aluminum TMDLs are presented for 19 of the 36
original streams. Theremaining 17 streams for which total aluminum TMDLs were developed
in 2002, attain the dissolved aluminum criterion. Additional dissolved auminum impairments
are also addressed. Previously devel oped total manganese TMDLSs are no longer effectivein 32
of the original 33 TMDL streams, because the manganese criterion is not applicable to those
waters. A revised manganese TMDL is presented only for Brand Run (WV-M-20). Total iron
TMDLs were previously presented for 35 streams. These streams were determined to be
impaired and new TMDLs are presented. Appendix A of the Technical Report lists the 2002
TMDLsfor total iron, total aluminum, and total manganese, describes why the TMDLs are no
longer effective, and indicates those streams for which new TMDLs are presented.
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2.2  Water Quality Standards

The determination of impaired waters involves comparing instream conditions to applicable
water quality standards. West Virginia s water quality standards are codified at Title 47 of the
Code of Sate Rules (CSR), Series 2, titled Legidlative Rules, Department of Environmental
Protection: Requirements Governing Water Quality Sandards. These standards can be obtained
online from the West Virginia Secretary of State Internet site
(http://apps.sos.wv.gov/adlaw/csr/rule.aspx ?rule=47-02.)

Water quality standards consist of three components. designated uses; narrative and/or numeric
water quality criteria necessary to support those uses; and an antidegradation policy. Appendix
E of the Standards contains the numeric water quality criteriafor a wide range of parameters,
while Section 3 of the Standards contains the narrative water quality criteria.

Designated uses include: propagation and maintenance of aquatic life in warmwater fisheries and
troutwaters, water contact recreation, and public water supply. In various streamsin the
Monongahela River Watershed, warmwater and troutwater fishery aguatic life use impairments
have been determined pursuant to exceedances of iron, dissolved aluminum, dissolved oxygen,
selenium, chloride and/or pH numeric water quality criteria. Water contact recreation and/or
public water supply use impairments have also been determined in various waters pursuant to
exceedances of numeric water quality criteriafor fecal coliform bacteria, dissolved oxygen, pH,
chloride, manganese, and tota iron.

The manganese water quality criterion is applicable to five-mile zones upstream of known public
or private water supply intakes used for human consumption. Based upon known intake
locations, WV DEP delineated five-mile distances in an upstream direction along watercourses to
determine streams within the zone of applicability of the criterion. WV DEP then assessed
compliance with the criterion by reviewing available water quality monitoring results from
streams within the zone and evaluated the base condition portrayed by the TMDL model. The
evaluation determined that the manganese criterion is exceeded in Brand Run.

All West Virginiawaters are subject to the narrative criteriain Section 3 of the Standards. That
section, titled “ Conditions Not Allowable in State Waters,” contains various general provisions
related to water quality. The narrative water quality criterion at Title 47 CSR Series 2 — 3.2.i
prohibits the presence of wastes in state waters that cause or contribute to significant adverse
impacts to the chemical, physical, hydrologic, and biological components of aquatic ecosystems.
This provision has historically been the basis for “biological impairment” determinations.
Recent legislation has altered procedures used by WV DEP to assess biological integrity and,
therefore, biological impairment TMDLs are not being developed. The legislation and related
issues are discussed in detail in Section 4.

The numeric water quality criteria applicable to the impaired streams addressed by this report are
summarized in Table 2-1. The stream-specific impairments related to numeric water quality
criteriaare displayed in Table 3-3.
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TMDLs presented herein are based upon the water quality criteriathat are currently effective. If
the West Virginia Legidature adopts Water Quality Standard revisions that alter the basis upon
which the TMDLs are devel oped, then the TMDL s and allocations may be modified as
warranted. Any future Water Quality Standard revision and/or TMDL maodification must receive
USEPA approval prior to implementation.

Table2-1. Applicable West Virginiawater quality criteria

USE DESIGNATION
Aquatic Life Human Health
POLLUTANT o Contact
Warmwater Fisheries Troutwaters Recreation/Public
Water Supply
Acute® Chronic® Acute® Chronic®
Aluminum,
dissolved (jig/L) 750 750 750 87 -
Iron, total (mg/L) -- 15 -- 1.0 15
Selenium, total
(ug/L) 20 5 20 5 50
Manganesg, total - - -- -- 1.0°
(mg/L)
Chloride (mg/L) 860 230 860 230 250
Dissolved oxygen Not lessthan | Not less Not lessthan 6 | Not lessthan | Not lessthan 5
5mg/L atany | than5mg/L | mg/L at any 6 mg/L at any | mg/L at any time
time atanytime | time time
pH No values No values No values No values No values below 6.0
below6.0or | below 6.0 or | below 6.0 or below 6.0 or | or above 9.0
above 9.0 above 9.0 above 9.0 above 9.0
Fecal coliform Human Health Criteria Maximum allowable level of fecal coliform content for
bacteria Primary Contact Recreation (either MPN [most probable number] or MF [membrane
filter counts/test]) shall not exceed 200/100 mL as a monthly geometric mean based on
not less than 5 samples per month; nor to exceed 400/100 mL in more than 10 percent
of al samples taken during the month.

& One-hour average concentration not to be exceeded more than once every 3 years on the average.
® Four-day average concentration not to be exceeded more than once every 3 years on the average.

“Not to exceed 1.0 mg/L within the five-mile zone upstream of known public or private water supply intakes used for human
consumption.

Source: 47 CSR, Series 2, Legidlative Rules, Department of Environmental Protection: Requirements Governing Water Quality
Standards.

3.0 WATERSHED DESCRIPTION AND DATA INVENTORY

3.1  Watershed Description

The Monongahela River Watershed (U.S. Geologica Survey [USGS] 8-digit hydrologic unit
code 05020003) encompasses nearly 464 square milesin northern West Virginia (Figure 3-1). It
extends from the City of Fairmont north to southern Pennsylvania, and liesin portions of
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Monongalia, Marion, Preston, and Taylor Counties in West Virginia, and a small portion of
Greene County in Pennsylvania. Outside West Virginia, the Monongahela River continues
northward through Pennsylvaniato the City of Pittsburgh, although areas draining to that portion
of theriver are not discussed in this report. Major tributaries within West Virginia are Buffalo
Creek, Deckers Creek, Paw Paw Creek, and Scotts Run. Cities and townsin the vicinity of the
area of study include Morgantown, Fairmont, Barrackville, and Farmington.

The average elevation in the watershed is 1,292 feet. The highest point is 2,427 feet on an
unnamed ridge west of Kingwood, WV in the headwaters of the Kanes Creek watershed. The
minimum elevation is 793 feet, which is the normal pool elevation of the Monongahela River at
the West Virginiastate line. The total population living in the subject watersheds of thisreport is
estimated to be 75,000 people.
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Figure 3-1. Location of the Monongahela River Watershed in West Virginia

Landuse and land cover estimates were originally obtained from vegetation data gathered from
the National Land Cover Dataset (NLCD) 2006. The Multi-Resolution Land Characteristics
Consortium (MRLC) produced the NLCD coverage. The NLCD database for West Virginiawas
derived from satellite imagery taken during the early 2000s, and it includes detailed vegetative
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gpatial data. Enhancements and updates to the NLCD coverage were made to create a modeled
landuse by custom edits derived primarily from WV DEP source tracking information and 2003
aeria photography with 1-meter resolution. Additiona information regarding the NLCD spatial
database is provided in Appendix C of the Technical Report.

Table 3-1 displays the landuse distribution for the 370 modeled subwatersheds in the
Monongahela River Watershed, derived from NLCD as described above. The dominant landuse
isforest, which constitutes 72.2 percent of the total landuse area. Other important modeled
landuse types are urban/residential (9.7 percent), grassland (6.7 percent), and agriculture (5.9
percent). Individually, all other land cover types compose less than one percent of the total
watershed area.

Table 3-1. Modified landuse for the Monongahela TMDL watershed

Landuse Type Area of Water shed
Acres Square Miles Per centage
AML 233 0.36 0.09%
Barren 211 0.33 0.08%
Cropland 7,806 12.20 2.90%
Forest 194,794 304.37 72.25%
Forestry 6,023 9.41 2.23%
Grassland 18,043 28.19 6.69%
Mining/Quarry 6,293 9.83 2.33%
Oil and Gas 763 1.19 0.28%
Pasture 8,216 12.84 3.05%
Urban/Residential 26,328 41.14 9.77%
Water 884 1.38 0.33%
Total 269,606 421.26 100.0%

3.2 Data Inventory

Various sources of data were used in the TMDL development process. The datawere used to
identify and characterize sources of pollution and to establish the water quality response to those
sources. Review of the dataincluded a preliminary assessment of the watershed’ s physical and
socioeconomic characteristics and current monitoring data. Table 3-2 identifies the data used to
support the TMDL assessment and modeling effort. These data describe the physical conditions
of the TMDL watersheds, the potential pollutant sources and their contributions, and the
impaired waterbodies for which TMDLSs need to be developed. Prior to TMDL development,
WV DEP collected comprehensive water quality data throughout the watershed. Thispre-TMDL
monitoring effort contributed the largest amount of water quality datato the process and is
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summarized in the Technical Report, Appendix K. The geographic information is provided in
the ArcGIS Viewer Project.

Table 3-2. Datasetsused in TMDL development

Type of Information

Data Sour ces

Watershed

physiographic
data

Stream network

USGS National Hydrography Dataset (NHD)

Landuse

National Land Cover Dataset 2006 (NLCD)

2003 Aerial Photography
(1-meter resolution)

WVDEP

Counties U.S. CensusBureau
Cities/populated places U.S. Census Bureau
Soils State Soil Geographic Database (STATSGO)

U.S. Department of Agriculture (USDA),
Natural Resources Conservation Service
(NRCYS) soil surveys

Hydrologic Unit Code boundaries

U.S. Geological Survey (USGS)

Topographic and digital elevation models
(DEMS)

National Elevation Dataset (NED)

Dam locations

UsGS

Roads

U.S. CensusBureau TIGER, WVU WV Roads

Water quality monitoring station locations

WVDEP, USEPA STORET

Meteorological station locations

National Oceanic and Atmospheric
Administration, National Climatic Data Center
(NOAA-NCDC)

Permitted facility information

WVDEP Division of Water and Waste
Management (DWWM), WV DEP Division of
Mining and Reclamation (DMR)

Timber harvest data

WYV Division of Forestry

Oil and gas operations coverage

WV DEP Office of Qil and Gas (OOG)

Abandoned mining coverage

WVDEP DMR

Monitoring data

Historical Flow Record (daily averages) USGS

Rainfall NOAA-NCDC
Temperature NOAA-NCDC
Wind speed NOAA-NCDC
Dew point NOAA-NCDC
Humidity NOAA-NCDC
Cloud cover NOAA-NCDC

Water quality monitoring data

USEPA STORET, WVDEP

National Pollutant Discharge Elimination
System (NPDES) data

WVDEP DMR, WVDEP DWWM
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Type of Information Data Sour ces
Discharge Monitoring Report data WVDEP DMR, Mining Companies
Abandoned mine land data WVDEP DMR, WVDEP DWWM
Regulatory or Applicable water quality standards WVDEP
iprﬁlti)%ati on Section 303(d) list of impaired waterbodies | WVDEP, USEPA
Nonpoint Source Management Plans WVDEP

3.3  Impaired Waterbodies

WV DEP conducted extensive water quality monitoring throughout the Monongahela River
Watershed from July 2009 through June 2010. The results of that effort were used to confirm the
impairments of waterbodies identified on previous 303(d) lists and to identify other impaired
waterbodies that were not previoudly listed.

In this TMDL development effort, modeling at baseline conditions demonstrated additional
pollutant impairments to those identified via monitoring. The prediction of impairment through
modeling is validated by applicable federal guidance for 303(d) listing. WV DEP could not
perform water quality monitoring and source characterization at frequencies or sample location
resolution sufficient to comprehensively assess water quality under the terms of applicable water
quality standards, and modeling was needed to complete the assessment. Where existing
pollutant sources were predicted to cause noncompliance with a particular criterion, the subject
water was characterized asimpaired for that pollutant.

TMDLs were developed for impaired watersin 28 TMDL watersheds (Figure 3-2). The
impaired waters for which TMDLs have been developed are presented in Table 3-3. Thetable
includes the TMDL watershed, stream code, stream name, and impairments for each stream.
Table 4-1 provides alist of all of the streams for which available benthic information
demonstrates biological impact (via WV SCI assessment).
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Table 3-3. Waterbodies and impairments for which TMDLs have been developed.

TMDL Watershed Stream Name NHD_Code Trout | pH | DO | Fe | Al | CI Mn | FC
Camp Run Camp Run WV-M-1 X X X

Camp Run UNT/Camp Run RM 0.79 WV-M-1-A X X X

Crooked Run Crooked Run WV-M-2 X X X X
Crooked Run UNT/Crooked Run RM 2.27 WV-M-2-B X X
Crooked Run UNT/Crooked Run RM 2.42 WV-M-2-C M

UNT/Monongahela River RM 93.07 | UNT/Monongahela River RM 93.07 | WV-M-3 X X X

Laurel Run Laurel Run WV-M-5 Re

West Run West Run WV-M-7 X X X X
West Run UNT/West Run RM 0.91 WV-M-7-A M X X
West Run UNT/West Run RM 3.79 WV-M-7-D X X X X
West Run UNT/West Run RM 4.84 WV-M-7-F M

West Run UNT/West Run RM 5.19 WV-M-7-G M

Robinson Run Robinson Run WV-M-8 X X
Robinson Run CraftsRun WV-M-8-A X X X

Robinson Run UNT/Robinson Run RM 1.09 WV-M-8-B X X X

Robinson Run UNT/Robinson Run RM 2.91 WV-M-8-E M

Robinson Run UNT/Robinson Run RM 4.09 WV-M-8-F M

Scotts Run Scotts Run WV-M-10 X X
Scotts Run UNT/Scotts Run RM 1.36 WV-M-10-A M

Scotts Run Wades Run WV-M-10-C X X
Scotts Run UNT/Wades Run RM 0.49 WV-M-10-C-1 M

Scotts Run UNT/Wades Run RM 1.34 WV-M-10-C-2 M

Scotts Run Guston Run WV-M-10-D X X
Scotts Run UNT/Scotts Run RM 3.23 WV-M-10-E M

Scotts Run UNT/Scotts Run RM 3.58 WV-M-10-F X

Scotts Run UNT/Scotts Run RM 4.17 WV-M-10-G X

Scotts Run UNT/Scotts Run RM 4.79 WV-M-10-H X X
UNT/Monongahela River RM 99.49 | UNT/MonongahelaRiver RM 99.49 | WV-M-11 X X

11
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TMDL Watershed Stream Name NHD_Code Trout [ pH [ DO | Fe | Al | Cl | Se | Mn | FC
Dents Run Dents Run WV-M-12 Re X
Dents Run Flaggy Meadow Run WV-M-12-A X
Dents Run UNT/Dents Run RM 3.60 WV-M-12-C X X X

Dents Run UNT/Dents Run RM 5.82 WV-M-12-H M

Dents Run UNT/Dents Run RM 7.26 WV-M-12-K M

Falling Run Falling Run WV-M-13 X
Deckers Creek Deckers Creek WV-M-14 X X X
Deckers Creek Hartman Run WV-M-14-A Re X
Deckers Creek UNT/Deckers Creek RM 21.95 WV-M-14-AB M

Deckers Creek Aaron Creek WV-M-14-B M X
Deckers Creek Knocking Run WV-M-14-C X
Deckers Creek UNT/Deckers Creek RM 3.63 WV-M-14-D M

Deckers Creek UNT/Deckers Creek RM 5.70 WV-M-14-E Re X
Deckers Creek Tibbs Run WV-M-14-G M X
Deckers Creek Dry Run WV-M-14-N M

Deckers Creek Falls Run WV-M-14-O M

Deckers Creek Glady Run WV-M-14-P X X X

Deckers Creek Slabcamp Run WV-M-14-R X X X

Deckers Creek Dillan Creek WV-M-14-S X X X X
Deckers Creek UNT/Dillan Creek RM 0.30 WV-M-14-S-1 M

Deckers Creek UNT/Dillan Creek RM 1.02 WV-M-14-S-2 M

Deckers Creek Swamp Run WV-M-14-S-3 M

Deckers Creek Laurel Run/Deckers Creek WV-M-14-T X X X

Deckers Creek UNT/Laurel Run RM 1.62 WV-M-14-T-1 M

Deckers Creek UNT/Deckers Creek RM 17.28 WV-M-14-U M

Deckers Creek Kanes Creek WV-M-14-V X X X

Deckers Creek UNT/Kanes Creek RM 2.36 WV-M-14-V-0.9 X X X

Deckers Creek UNT/Kanes Creek RM 2.49 WV-M-14-V-1 X X X

Deckers Creek UNT/Deckers Creek RM 18.48 WV-M-14-W M

12
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TMDL Watershed Stream Name NHD_Code Trout [ pH [ DO | Fe | Al | Cl | Se | Mn | FC
Deckers Creek UNT/Deckers Creek RM 20.48 WV-M-14-Y M

Deckers Creek UNT/Deckers Creek RM 20.63 WV-M-14-Z M

Cobun Creek Cobun Creek WV-M-15 X
Booths Creek Booths Creek WV-M-17 X X Re

Booths Creek Jolliet Run WV-M-17-B M

Booths Creek Bloody Run WV-M-17-C M

Booths Creek Owl Creek WV-M-17-G X X X

Booths Creek UNT/Owl Creek RM 1.66 WV-M-17-G-2 M

Booths Creek Mays Run WV-M-17-H X Re |Re

Booths Creek UNT/Booths Creek RM 6.27 WV-M-17-1 X Re |X

Booths Creek UNT/Booths Creek RM 7.43 WV-M-17-L M X
Brand Run Brand Run WV-M-20 X X X X
Brand Run UNT/Brand Run RM 0.72 WV-M-20-A M

Flaggy Meadow Run Flaggy Meadow Run WV-M-30 X X X
Flaggy Meadow Run UNT/Flaggy Meadow Run RM 1.07 | WV-M-30-B M

Flaggy Meadow Run UNT/Flaggy Meadow Run RM 2.15 | WV-M-30-D M X

Birchfield Run Birchfield Run WV-M-31 X X X

Whiteday Creek Whiteday Creek WV-M-32 Yes X

Whiteday Creek UNT/Whiteday Creek RM 1.68 WV-M-32-C M X
Whiteday Creek UNT/Whiteday Creek RM 3.49 WV-M-32-E M

Whiteday Creek Laurel Run WV-M-32-H M

Whiteday Creek Lick Run WV-M-32-M M

Whiteday Creek Laurel Run/Whiteday Creek WV-M-32-P M X
Whiteday Creek Maple Run WV-M-32-U M

Whiteday Creek Cherry Run WV-M-32-W M

Indian Creek Indian Creek WV-M-33 X
Indian Creek Little Indian Creek WV-M-33-E X
Indian Creek UNT/Indian Creek RM 7.23 WV-M-33-P X
Little Creek Little Creek WV-M-42 M

13
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TMDL Watershed Stream Name NHD_Code Trout [ pH [ DO | Fe | Al | Cl | Se | Mn | FC

Prickett Creek Prickett Creek WV-M-44 M X

Prickett Creek Scratchers Run WV-M-44-H M X

Prickett Creek Reuben Run WV-M-44-| M

Prickett Creek Piney Run WV-M-44-K M

Prickett Creek Grassy Run WV-M-44-M X

Prickett Creek Long Run WV-M-44-N M

Prickett Creek Mudlick Run WV-M-44-P M

Parker Run Parker Run WV-M-45 X X X X
UNT/Monongahela River RM

UNT/Monongahela River RM 123.45 | 123.45 WV-M-46 X X X

Pharaoh Run Pharaoh Run WV-M-47 X X

Paw Paw Creek Paw Paw Creek WV-M-49 M X X

Paw Paw Creek Little Paw Paw Creek WV-M-49-D M X

Paw Paw Creek Ministers Run WV-M-49-D-2 M

Paw Paw Creek Chunk Run WV-M-49-D-4 M

Paw Paw Creek Arnett Run WV-M-49-G X X

Paw Paw Creek Tarney Run WV-M-49-H M

Paw Paw Creek Panther Lick Run WV-M-49-] M

Paw Paw Creek Robinson Run WV-M-49-K Re

Paw Paw Creek Laurel Run WV-M-49-O M

Paw Paw Creek Rush Run WV-M-49-Q M

Paw Paw Creek Bennefield Prong WV-M-49-R M X

Paw Paw Creek Sugar Run WV-M-49-W Re X

Paw Paw Creek Harvey Run WV-M-49-X M

Buffalo Creek Buffalo Creek WV-M-54 X X

Buffalo Creek Whetstone Run WV-M-54-AA Re X

Buffalo Creek Joes Run WV-M-54-AC Re X

Buffalo Creek Price Run WV-M-54-AD M

Buffalo Creek Long Drain WV-M-54-AE M

Buffalo Creek UNT/Buffalo Creek RM 23.53 WV-M-54-AF X

14
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TMDL Watershed Stream Name NHD_Code Trout [ pH [ DO | Fe | Al | Cl | Se | Mn | FC
Buffalo Creek Huey Run WV-M-54-AH M

Buffalo Creek Owen Davy Fork WV-M-54-Al M X
Buffalo Creek Laurel Run WV-M-54-Al-3 M

Buffalo Creek Camp Run WV-M-54-Al-4 M

Buffalo Creek Bartholomew Fork WV-M-54-AK M X
Buffalo Creek Warrior Fork WV-M-54-AM M X

WV-M-54-AM-

Buffalo Creek Evans Run 2 M X
Buffalo Creek Ices Run WV-M-54-C M

Buffalo Creek Finchs Run WV-M-54-D M X
Buffalo Creek UNT/Finchs Run RM 1.15 WV-M-54-D-2 X X
Buffalo Creek Moody Run WV-M-54-E X
Buffalo Creek Dunkard Mill Run WV-M-54-| X
Buffalo Creek Bethel Run WV-M-54-1-1 X
Buffalo Creek UNT/Bethel Run RM 0.80 WV-M-54-1-1-A X
Buffalo Creek Little Laurel Run WV-M-54-J X X
Buffalo Creek East Run WV-M-54-O M

Buffalo Creek Plum Run WV-M-54-R X X
Buffalo Creek Carberry Run WV-M-54-R-1 M

Buffalo Creek UNT/Plum Run RM 3.81 WV-M-54-R-4 M

Buffalo Creek Mod Run WV-M-54-T X X X
Buffalo Creek Little Mod Run WV-M-54-T-1 M

Buffalo Creek Mahan Run WV-M-54-U M X
Buffalo Creek Salt Lick Run WV-M-54-V M

Buffalo Creek Flaggy Meadow Run WV-M-54-W M X
Buffalo Creek Fleming Fork WV-M-54-W-2 Re X
Buffalo Creek Pyles Fork WV-M-54-X M X
Buffalo Creek Big Run WV-M-54-X-10 M

Buffalo Creek Beechlick Run WV-M-54-X-14 M

Buffalo Creek Flat Run WV-M-54-X-3 M X X
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TMDL Watershed Stream Name NHD_Code Trout [ pH [ DO | Fe | Al | Cl | Se | Mn | FC
WV-M-54-X-3-

Buffalo Creek Llewellyn Run A M X

Buffalo Creek State Road Fork WV-M-54-X-7 M X

Buffalo Creek Campbell Run WV-M-54-X-9 M X
WV-M-54-X-9-

Buffalo Creek Messer Run A M
WV-M-54-X-9-

Buffalo Creek Left Fork/Campbell Run B M

Buffalo Creek Dents Run WV-M-54-7 X X

Hickman Run Hickman Run WV-M-55 X X

Coa Run Coal Run WV-M-56 X

UNT/Monongahela River RM

UNT/Monongahela River RM 128.55 | 128.55 WV-M-57 X X

Note; Se selenium impairment

RM river mile Mn manganese impairment

UNT  unnamed tributary FC fecal coliform bacteriaimpairment

Trout indicates a designated trout stream Re TMDL developed previoudly, reevaluation needed

pH acidity impairment M Modeled Iron

DO dissolved oxygen impairment X* Deckers Creek DO impairment limited to two mile segment

Fe iron impairment upstream of UNT/Deckers Creek RM 18.48 to pond outlet at RM

Al aluminum impairment 20.5; FC surrogate possible

cl chloride impairment X** Fecal coliform surrogate possible for Mod Run DO TMDL
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40 BIOLOGICAL IMPAIRMENT AND STRESSOR IDENTIFICATION

The narrative water quality criterion of 47 CSR 2-3.2.i prohibits the presence of wastesin state
waters that cause or contribute to significant adverse impact to the chemical, physical,
hydrologic, and biological components of aquatic ecosystems. Historicaly, WVDEP based
assessment of biological integrity on arating of the stream’ s benthic macroinvertebrate
community using the multimetric West Virginia Stream Condition Index (WV SCI). WV SCI-
based “biological impairments” were included on West Virginia Section 303(d) lists from 2002
through 2010. The original scope of work for this project included approximately 20 biological
impairments for which TMDLs were to be developed. A separate project addressing an
additional 30 impacted streams was funded and initiated by the Environmental Protection
Agency Region I1l. The latter project focused on streams with elevated dissolved solids
concentrations for which significant ionic stress to the benthic community was presumed.

Recent legislative action (Senate Bill 562) directed the agency to develop and secure legidlative
approval of new rulesto interpret the narrative criterion for biological impairment found in 47
CSR 2-3.2.i. A copy of the legislation may be viewed at:

http://www.legis.state.wv.us/Bill_Text HTML/2012 SESSIONS/RS/pdf bills/SB562%20SUB1
%20enr%20PRINTED. pdf

In response to the legislation, WV DEP is devel oping an alternative methodology for interpreting
47 CSR 2-3.2.i which will be used in the future once approved. WVDEP did not add new

WV SCl-based biological impairments to the 2012 303(d) list that was submitted to USEPA for
approval on December 21, 2012. WV DEP has a so suspended biological impairment TMDL
development pending receipt of legidative approval of the new assessment methodol ogy.

On March 25, 2013, USEPA partialy approved and partially disapproved West Virginia' s 2012
Section 303(d) list submittal. USEPA disapproved West Virginia'sfailure to list multiple waters
for which available biological information would have been deemed impairment pursuant to 47
CSR 2-3.2.i if assessed using the WV SCI methodology asin past listing cycles. On April 8,
2013 USEPA published anotice in the Federal Register of their proposal to add 255 watersto
WV’s 2012 303(d) list and opened a 30-day public comment period. Information regarding the
USEPA action may be viewed at: http://www.epa.gov/reg3wapd/tmdl/303list.html

With one exception, the methodology used in the USEPA proposed action is generally consistent
with that used by WVDEP in previous listing cycles. The waters USEPA proposed to be added
to the list include those that WV DEP would have identified as biologically impaired if the
available data were assessed under the previously-used WV SCI protocol. The exception
involves waters for which biological results were previously deemed uncertain (WV SCI scores
between 60.6 and 68). WV DEP did not historically assess such waters as biologically impaired
whereas the USEPA proposed action includes them. USEPA contends that the previous
uncertainty consideration is statistically unsupported.

17


http://www.legis.state.wv.us/Bill_Text_HTML/2012_SESSIONS/RS/pdf_bills/SB562 SUB1 enr PRINTED.pdf
http://www.legis.state.wv.us/Bill_Text_HTML/2012_SESSIONS/RS/pdf_bills/SB562 SUB1 enr PRINTED.pdf
http://www.epa.gov/reg3wapd/tmdl/303list.html

Monongahela River Watershed: TMDL Report

On May 8, 2013, WV DEP submitted comments to USEPA that expressed general disagreement
with the over-list action and provided technical considerations regarding specific-stream
proposed listings. To date, this matter has not been resolved.

The above notwithstanding, all of the potentially impacted streams were subjected to the
biological stressor identification process described in this Chapter. Independent of their fate on
the 303(d) list, this process allowed stream-specific identification of the significant stressors
associated with benthic macroinvertebrate community impact. If those stressors are resolved
through the attainment of numeric water quality criteria, and TMDLs addressing such criteriaare
developed and approved, then additiona “biological TMDL” development work is not needed.
Although this project does not include “biological impairment” TMDLS, stressor identification
results are presented so that they may be considered in listing/delisting decision-making in future
303(d) processes. The S| process demonstrated that biological stress would be resolved through
the implementation of TMDLs developed in this project pursuant to effective numeric water
quality criteriafor the streams identified in Table 4-1. Table 4-2 identifies the potentially
biologically impacted streams that are not affected by this TMDL development project.

4.1 I ntroduction

Impact to benthic macroinvertebrate communities were rated using a multimetric index
developed for use in the wadeabl e streams of West Virginia. The West Virginia Stream
Condition Index (WV SCI; Gerritsen et al., 2000) was designed to identify streams with benthic
communities that are different from the reference condition presumed to constitute biological
integrity. A Stressor Identification (SI) process was implemented to identify the significant
stressors associated with identified impacts. Streams with WV SCI scores less than 68 were
included in the process.

USEPA developed Stressor Identification: Technical Guidance Document (Cormier et al., 2000)
to assist water resource managers in identifying stressors and stressor combinations that cause
biological impact. Elements of that guidance were used and custom analyses of biological data
were performed to supplement the recommended framework.

The general Sl process entailed reviewing available information, forming and analyzing possible
stressor scenarios, and implicating causative stressors. The SI method provides a consistent
process for evaluating available information. Section 2 of the Technical Report discusses
biological impairment and the stressor identification (SI) processin detail.

4.2 Data Review

WV DEP generated the primary data used in Sl through its pre-TMDL monitoring program. The
program included water quality monitoring, benthic sampling, and habitat assessment. In
addition, the biologists comments regarding stream condition and potential stressors and sources
were captured and considered. Other data sources were: source tracking data, WV DEP mining
activities data, NLCD 2006 landuse information, Natural Resources Conservation Service
(NRCS) State Soil Geographic database (STATSGO) soils data, National Pollutant Discharge
Elimination System (NPDES) point source data, and literature sources.
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4.3

Candidate Causes/Pathways

Thefirst step in the Sl process was to develop alist of candidate causes, or stressors. The
candidate causes considered are listed below:

1.

o b~ w N

Metal s contamination (including metals contributed through soil erosion) causes toxicity
Acidity (low pH) causes toxicity

Basic (high pH >9) causestoxicity

Increased ionic strength causes toxicity

Organic enrichment (e.g. sewage discharges and agricultural runoff cause habitat
alterations

Increased metal s flocculation and deposition causes habitat alterations (e.g.,
embeddedness)

Increased total suspended solids (TSS)/erosion and altered hydrology cause
sedimentation and other habitat alterations

8. Altered hydrology causes higher water temperature, resulting in direct impacts

9. Altered hydrology, nutrient enrichment, and increased biochemical oxygen demand

(BOD) cause reduced dissolved oxygen (DO)

10. Algal growth causes food supply shift

11. High levels of ammonia cause toxicity (including increased toxicity dueto algal growth)

12. Chemical spills cause toxicity

A conceptual model was devel oped to examine the relationship between candidate causes and
potential biological effects. The conceptual model (Figure 4-1) depicts the sources, stressors,
and pathways that affect the biological community.
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WV Biological TMDLs - Conceptual Model of Candidate Causes
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4.4 Stressor |dentification Results

The Sl process identified significant biological stressors for each stream. Biologica impact was
linked to a single stressor in some cases and multiple stressorsin others. The Sl process
identified the following stressors to be present in the impacted waters in the Monongahela River
Watershed:

e Aluminum toxicity
e pH toxicity

e Organic enrichment (the combined effects of oxygen-demanding pollutants, nutrients,
and the resultant algal and habitat ateration)

e Sedimentation

e |onictoxicity

After stressors were identified, WV DEP a so determined the pollutants in need of control to
address the impacts.

The Sl process identified aluminum and pH toxicity as significant biological stressorsin waters
that also demonstrated violations of the aluminum and pH water quality criteriafor protection of
aquatic life. WV DEP determined that the implementation of those pollutant-specific TMDLSs
would address those stressors.

In al streams for which the Sl process identified organic enrichment as a significant biological
stressor, data also indicated violations of the fecal coliform water quality criteria The
predominant sources of both organic enrichment and fecal coliform bacteriain the watershed are
inadequately treated sewage and runoff from agricultural landuses. WV DEP determined that
implementation of fecal coliform TMDLs would remove untreated sewage and significantly
reduce loadings in agricultural runoff and thereby resolve organic enrichment stress.

All of the streams for which the Sl process identified sedimentation as a significant stressor are
also impaired pursuant to total iron water quality criteriaand the TMDL assessment for iron
included representation and allocation of iron loadings associated with sediment. WVDEP
compared the amount of sediment reduction necessary in theiron TMDLSsto the amount of
reduction needed to achieve the normalized sediment loading of an unimpacted reference stream.
In each stream, the sediment loading reduction necessary for attainment of water quality criteria
for iron exceeds that which was determined to be necessary using the reference approach.
Implentation of theiron TMDLswill resolve biological stress from sedimentation.

Little Paw Paw Creek (WV-M-49-D) was selected as the achievable reference stream as it shares
similar landuse, ecoregion and geomorphologic characteristics with the sediment impaired
streams. The location of Little Paw Paw Creek is shown in Figure 4-2.

21



Monongahela River Watershed: TMDL Report

Figure4-2. Location of the sediment reference stream, Little Paw Paw Creek (WV-M-49-D)

See Section 10.5 for further description of the correlation between sedimentation and iron.

The streams for which biological stress would be resolved through the implementation of the
pollutant-specific TMDLs developed in this project are presented in Table 4-1. Table 4-2
presents streams for which the SI process identified the presence of significant stressors that
would not be positively addressed by TMDL s based on effective numeric water quality criteria.

Table4-1. Significant stressors of biologically impacted streams in the Monongahela River
Watershed and pollutant TMDL to be devel oped.

Stream Name NHD-Code Significant Stressors TMDLs Developed

UNT/Crooked Run RM | WV-M-2-B Organic Enrichment, Sedimentation | Fecal Coliform, Total Iron
2.27

Deckers Creek WV-M-14 Organic Enrichment, Sedimentation | Fecal Coliform, Total Iron

Aaron Creek WV-M-14-B | Sedimentation Tota Iron

UNT/Deckers Creek WV-M-14-E | Organic Enrichment, Sedimentation | Fecal Coliform, Total Iron
RM 5.70

Glady Run WV-M-14-P | pH Toxicity, Metals Toxicity, Metal | pH, Total Iron, Dissolved
Hydroxides Aluminum
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Stream Name NHD-Code Significant Stressors TMDL s Developed

Booths Creek WV-M-17 pH Toxicity, Aluminum Toxicity pH, Dissolved Aluminum

Brand Run WV-M-20 pH Toxicity, Aluminum Toxicity, pH, Dissolved Aluminum, Total

Iron Toxicity Iron

Little Creek WV-M-42 Sedimentation Tota Iron

Prickett Creek WV-M-44 Organic Enrichment, Sedimentation | Fecal Coliform, Tota Iron

Scratchers Run WV-M-44-H | Organic Enrichment, Sedimentation | Fecal Coliform, Total Iron

Robinson Run WV-M-49-K | Sedimentation Tota Iron

UNT/FinchsRunRM | WV-M-54-D- | Sedimentation Total Iron

1.15 2

UNT/Bethel RunRM | WV-M-54-1- | Organic Enrichment Fecal Coliform

0.80 1-A

Mod Run WV-M-54-T | Organic Enrichment, Sedimentation | Fecal Coliform, Tota Iron

Mahan Run WV-M-54-U | Organic Enrichment, Sedimentation | Fecal Coliform, Total Iron

Flaggy Meadow Run WV-M-54-W | Organic Enrichment, Sedimentation | Fecal Coliform, Total Iron

State Road Fork WV-M-54-X- | Organic Enrichment, Sedimentation | Fecal Coliform, Tota Iron
7

Campbell Run WV-M-54-X- | Organic Enrichment, Sedimentation | Fecal Coliform, Total Iron
9

Dents Run WV-M-54-Z | Organic Enrichment, Sedimentation | Fecal Coliform, Total Iron

Joes Run WV-M-54-AC | Organic Enrichment, Sedimentation | Fecal Coliform, Tota Iron

Owen Davy Fork WV-M-54-Al | Organic Enrichment, Sedimentation | Fecal Coliform, Total Iron

Bartholomew Fork WV-M-54-AK | Organic Enrichment, Sedimentation | Fecal Coliform, Tota Iron

Warrior Fork WV-M-54- Sedimentation, Organic Enrichment | Fecal Coliform, Tota Iron
AM

Hickman Run WV-M-55 Organic Enrichment, Sedimentation | Fecal Coliform, Total Iron

Note:

RM isRiver Mile
UNT is unnamed tributary.

Table 4-2: Significant stressors of biologically impacted streams in the Monongahela River
Watershed not addressed by TMDL s based on effective numeric water quality criteria.

Stream Name NHD-Code Significant Stressors

Camp Run WV-M-1 pH Toxicity, Aluminum Toxicity, Iron Toxicity, lonic
Stress, Metal Hydroxides

Scotts Run WV-M-10 lonic Stress, Organic Enrichment

Wades Run WV-M-10-C lonic Stress

Guston Run WV-M-10-D lonic Stress

Dents Run WV-M-12 Organic Enrichment, Sedimentation, lonic Stress

Flaggy Meadow Run WV-M-12-A Organic Enrichment, lonic Stress

UNT/DentsRunRM 5.82 | WV-M-12-H lonic Stress

Hartman Run WV-M-14-A lonic Stress

Owl Creek WV-M-17-G pH Toxicity, Aluminum Toxicity, lonic Stress, Metal
Hydroxides
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Stream Name NHD-Code Significant Stressors

UNT/Booths Creek RM WV-M-17-L Inconclusive

7.43

UNT/Camp RunRM 0.79 | WV-M-1-A pH Toxicity, Aluminum Toxicity, Iron Toxicity, lonic
Stress, Metal Hydroxides

Crooked Run WV-M-2 pH Toxicity, Aluminum Toxicity, lonic Stress, Metal
Hydroxides

Flaggy Meadow Run WV-M-30 lonic Stress

UNT/Flaggy Meadow Run | WV-M-30-D lonic Stress

RM 2.15

Indian Creek WV-M-33 lonic Stress

Little Indian Creek WV-M-33-E lonic Stress

Snider Run WV-M-33-E-2 lonic Stress

UNT/Little Indian Creek WV-M-33-E-6 lonic Stress

RM 3.19

UNT/Indian Creek RM WV-M-33-P lonic Stress

7.23

Paw Paw Creek WV-M-49 lonic Stress, Organic Enrichment, Sedimentation

Sugar Run WV-M-49-W Organic Enrichment, Sedimentation, lonic Stress, Metal
Hydroxides

Harvey Run WV-M-49-X lonic Stress

Buffalo Creek WV-M-54 lonic Stress, Organic Enrichment, Sedimentation

Whetstone Run WV-M-54-AA lonic Stress, Organic Enrichment, Sedimentation

Moody Run WV-M-54-E Inconclusive

Pyles Fork WV-M-54-X lonic Stress, Sedimentation, Organic Enrichment

Flat Run WV-M-54-X-3 lonic Stress, Organic Enrichment, Sedimentation, Metal
Hydroxides

Llewellyn Run WV-M-54-X-3-A | lonic Stress, Sedimentation, Metal Hydroxides

UNT/MonongahelaRiver | WV-M-57 Sedimentation, lonic Stress

RM 128.55

West Run WV-M-7 pH Toxicity, Aluminum Toxicity, Iron Toxicity, lonic
Stress, Metal Hydroxides

Robinson Run WV-M-8 lonic Stress, Sedimentation, Metal Hydroxides

CraftsRun WV-M-8-A pH Toxicity, Aluminum Toxicity, Iron Toxicity, lonic
Stress, Metal Hydroxides

UNT/Robinson Run RM WV-M-8-B pH Toxicity, Aluminum Toxicity, Iron Toxicity, lonic

1.09 Stress, Metal Hydroxides

UNT/Robinson Run RM WV-M-8-F lonic Stress

4.09

Note:

RM isRiver Mile
UNT is unnamed tributary.
Inconclusive indicates that insufficient data were available to link likely pollutant stressors to biological assessment.
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5.0 METALSSOURCE ASSESSMENT

This section identifies and examines the potential sources of metals impairmentsin the
Monongahela River Watershed. Sources can be classified as point (permitted) or nonpoint (non-
permitted) sources.

A point source, according to 40 CFR 122.3, is any discernible, confined, and discrete
conveyance, including but not limited to any pipe, ditch, channel, tunnel, conduit, well, discrete
fissure, container, rolling stock, concentrated animal feeding operation, landfill leachate
collection system, and vessel or other floating craft from which pollutants are or may be
discharged. The NPDES program, established under Clean Water Act Sections 318, 402, and
405, requires permits for the discharge of pollutants from point sources. For purposes of this
TMDL, NPDES-permitted discharge points are considered point sources.

Nonpoint sources of pollutants are diffuse, non-permitted sources. They most often result from
precipitation-driven runoff. For the purposes of these TMDLs only, WLASs are given to NPDES-
permitted discharge points, and LAs are given to discharges from activities that do not have an
associated NPDES permit, such as AML. The assignment of LAsto AML does not reflect any
determination by WV DEP or USEPA as to whether there are, in fact, unpermitted point source
discharges within thislanduse. Likewise, by establishing these TMDLs with mine drainage
discharges treated as LAs, WV DEP and USEPA are not determining that these discharges are
exempt from NPDES permitting requirements.

The physiographic data discussed in Section 3.2 enabled the characterization of pollutant
sources. As part of the TMDL devel opment process, WV DEP performed additional field-based
source tracking activities to supplement the available source characterization data. WV DEP staff
recorded physical descriptions of pollutant sources and the general stream condition in the
vicinity of the sources. WV DEP collected global positioning system (GPS) data and water
quality samples for laboratory analysis as necessary to characterize the sources and their impacts.
Source tracking information was compiled and el ectronically plotted on maps using GIS
software. Detailed information, including the locations of pollutant sources, is provided in the
following sections, the Technical Report, and the ArcGIS Viewer Project.

51 M etals Point Sour ces

Metal s point sources are classified by the mining- and non-mining-related permits issued by
WVDEP. The following sections discuss the potential impacts and the characterization of these
source types, the locations of which are displayed in Figure 5-1.
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K OWR NPDES Non-Mining Outlets I:l Flaggy Meadow Run- 12
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Streams

Metals Impaired Streams
TMDL_SHED

[ | Birchfield Run- 1
|:| Booths Creek- 2
|:| Brand Run- 3
|:| Buffalo Creek- 4
|:| Camp Run-5
|:| Coal Run- 6
|:| Cobun Creek- 7
I:l Crooked Run- 8
I:l Deckers Creek- 9
I:l Dents Run- 10
I:l Falling Run- 11

I:l Hickman Run- 13
I:l Indian Creek- 14
I:l Laurel Run- 15
|:| Little Creek- 16
|:| Parker Run- 17
|:| Paw Paw Creek- 18
|:| Pharaoh Run- 19
|:| Prickett Creek- 20
|:| Robinson Run- 21
|:| Scotts Run- 22

[ | uNT/Monongahela River RM 123.45- 23
[ | UNT/Monongahela River RM 128.55- 24
[ ] UNT/Monongahela River RM 93.07- 25
[ | UNT/Monongahela River RM 99.49- 26
[ WestRun-27

|:| Whiteday Creek- 28

(Note: permitsin close proximity appear to overlap in the figure)

Figure 5-1. Metals point sources in the Monongahela River Watershed
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5.1.1 Mining Point Sources

The Surface Mining Control and Reclamation Act of 1977 (SMCRA, Public Law 95-87) and its
subsequent revisions were enacted to establish a nationwide program to protect the beneficial
uses of land or water resources, protect public health and safety from the adverse effects of
current surface coa mining operations, and promote the reclamation of mined areas | eft without
adequate reclamation prior to August 3, 1977. SMCRA requires a permit for devel opment of
new, previously mined, or abandoned sites for the purpose of surface mining. Permittees are
required to post a performance bond that will be sufficient to ensure the completion of
reclamation requirements by a regulatory authority in the event that the applicant forfeitsits
permit. Minesthat ceased operations before the effective date of SMCRA (often called “pre-
law” mines) are not subject to the requirements of the SMCRA.

SMCRA Title 1V isdesigned to provide assistance for the reclamation and restoration of
abandoned mines; whereas Title V states that any surface coal mining operations must be
required to meet all applicable performance standards. Some general performance standards
include the following:

e Restoring the affected land to a condition capable of supporting the uses that it was
capable of supporting prior to any mining

e Backfilling and compacting (to ensure stability or to prevent leaching of toxic materials)
to restore the approximate original contour of the land, including all highwalls

e Minimizing disturbances to the hydrologic balance and to the quality and quantity of
water in surface water and groundwater systems both during and after surface coal
mining operations and during reclamation by avoiding acid or other toxic mine drainage

Untreated mining-related point source discharges from deep, surface, and other mines may have
low pH values (i.e. acidic) and contain high concentrations of metals (iron and aluminum).
Mining-related activities are commonly issued NPDES discharge permits that contain effluent
limitsfor total iron, total manganese, total suspended solids, and pH. Many permits also include
effluent monitoring requirements for total aluminum and some, more recently issued permits
include aluminum water quality based effluent limits. WVDEP s Division of Mining and
Reclamation (DMR) provided a spatial coverage of the mining-related NPDES permit outlets.
The discharge characteristics, related permit limits, and discharge data for these NPDES outlets
were acquired from West Virginia's ERIS database system. The spatial coverage was used to
determine the location of the permit outlets. Additional information was needed, however, to
determine the areas of the mining activities. WVDEP DMR aso provided spatial coverage of
the mining permit areas and related SMCRA Article 3 and NPDES permit information. WVDEP
DWWM personnel used the information contained in the SMCRA Article 3 and NPDES permits
to further characterize the mining point sources. Information gathered included type of
discharge, pump capacities, and drainage areas (including total and disturbed areas). Using this
information, the mining point sources were then represented in the model and assigned
individual WLAsfor metals.

There are 34 mining-related NPDES permits, with 177 associated outlets in the metals impaired
watersheds of the Monongahela River Watershed. Some permits include multiple outlets with
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discharges to more than one TMDL watershed. A complete list of the permits and outletsis
provided in Appendix F of the Technical Report. Figure 5-1 illustrates the extent of the mining
NPDES outlets in the watershed.

5.1.2 SMCRA Bond Forfeiture Sites

Facilities subject to the Surface Mining Control and Reclamation Act of 1977 (SMCRA, Public
Law 95-87) during active operations are required to post a performance bond to ensure the
completion of reclamation requirements. Bond forfeited sites and abandoned operations can be a
significant source of metals. When abond is forfeited, WV DEP assumes the responsibility for
the reclamation requirements. The Office of Special Reclamation in WVDEP s Division of Land
Restoration provided bond forfeiture site locations and information regarding the status of land
reclamation and water treatment activities. Sites with unreclaimed land disturbance and
unresolved water quality impacts were represented, as were sites with ongoing water treatment
activities. There are two unreclaimed bond forfeiture sites located in the metalsimpaired TMDL
watersheds.

In past TMDLs, bond forfeiture sites were classified as nonpoint sources. A recent judicial
decision (West Virginia Highlands Conservancy, Inc., and West Virginia Rivers Coalition, Inc.
v. Randy Huffman, Secretary, West Virginia Department of Environmental Protection.
[1:07CV87]. 2009) requires WV DEP to obtain an NPDES permit for discharges from forfeited
sites. Assuch, TMDL project classifies bond forfeiture sites as point sources and provides
WLAS.

5.1.3 Non-mining Point Sour ces

WVDEP DWWM controls water quality impacts from non-mining activities with point source
discharges through the issuance of NPDES permits. WVDEP s OWRNPDES GIS coverage was
used to determine the locations of these sources, and detailed permit information was obtained
from WVDEP's ERIS database. Sources may include the process wastewater discharges from
water treatment plants and industrial manufacturing operations, and stormwater discharges
associated with industrial activity.

There are 58 model ed non-mining NPDES permits in the watersheds of metals impaired streams,
which are displayed in Figure 5-1. Fifty-five of the non-mining permits regulate stormwater
associated with industrial activity or WV DOH facilities and implement stormwater benchmark
values of 100 mg/L TSS and/or 1.0 mg/L total iron. Of the remaining permits, oneisan
individual stormwater permit, one is a groundwater remediation permit, and one is awater
treatment permit. The assigned WLAs for all non-mining NPDES outlets allow for continued
discharge under existing permit requirements. A complete list of the permits and outletsis
provided in Appendix F of the Technical Report.

5.1.4 Construction Stormwater Permits

The discharges from construction activities that disturb more than one acre of land are legally
defined as point sources and the sediment introduced from such discharges can contribute iron
and aluminum. WVDEP issues a General NPDES Permit (permit WV 0115924) to regulate
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stormwater discharges associated with construction activities with aland disturbance greater than
one acre. These permits require that the site have properly installed best management practices
(BMPs), such as silt fences, sediment traps, seeding/mulching, and riprap, to prevent or reduce
erosion and sediment runoff. The BMPswill remain intact until the construction is complete and
the site has been stabilized. Individua registration under the General Permit is usually limited to
less than one year.

At the time of model set-up, 104 active construction sites with atotal disturbed acreage of 1546
acres registered under the Construction Stormwater General Permit (CSGP) were represented in
the watersheds of metalsimpaired waters (Figure 5-2). Specific WLAS are not prescribed for
individual sites. Instead, subwatershed-based allocations are provided for concurrently disturbed
area registered under the permit as described in Section 10.0.
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I:l Camp Run-5 |:| Scotts Run- 22
[ | coalRun-6 [ | UNT/Monongahela River RM 123.45- 23
[ | cobun Creek-7 [ ] UNT/Monongahela River RM 128.55- 24
I:l Crooked Run- 8 I:l UNT/Monongahela River RM 93.07- 25
I:l Deckers Creek- 9 |:| UNT/Monongahela River RM 99.49- 26
I:l Dents Run- 10 |:| West Run- 27
[ | Falling Run- 11 [ | whiteday Creek- 28 - E—— e Miles

[ | Flaggy Meadow Run- 12 0 15 3 6 9 12

(Note: permitsin close proximity appear to overlap in the figure)

Figure 5-2. Construction stormwater permits in the Monongahela River Watershed
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5.1.5 Municipal Separate Storm Sewer Systems (M $4)

Runoff from residential and urbanized areas during storm events can be a significant sediment
source. USEPA'’s stormwater permitting regul ations require public entities to obtain NPDES
permit coverage for stormwater discharges from MS34s in specified urbanized areas. As such,
their stormwater discharges are considered point sources and are prescribed WLAs. The M4
entities are registered under the MS4 General Permit (WV0116025). Individual registration
numbers for the M4 entities are City of Fairmont (WVR030038), Fairmont State University
(WVR030045), Town of Star City (WVR030023), City of Westover (WVR030022),
Morgantown Utility Board (WVR030030), Federal Correctional Institution — Morgantown
(WVR030012), and West Virginia University (WVR030042), and the West Virginia Division of
Highways (WVDOH) (WVR030004).

The Fairmont State University MS4 areais within, but separate from the City of Fairmont M$4
area. Likewise, West VirginiaUniversity’s MS4 areais comprised of parcels that are located
inside and outside Morgantown’s M$4 permit boundary. WVDOH M$4 area occurs inside and
on the periphery of the municipal M$4 entities listed above.

M $4 source representation was based upon precipitation and runoff from landuses determined
from the modified NLCD 2006 |anduse data, the jurisdictional boundary of the cities, and the
transportation-rel ated drainage areas for which WVDOH has M $4 responsibility. In certain
areas, urban/residential stormwater runoff may drain to MS4 systems. WV DEP consulted with
local governments and obtained information to determine drainage areas to the respective
systems and best represent M 34 pollutant loadings. The location and extent of the M$4
jurisdictions are shown in Figure 5-3.
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Figure5-3. M$4 jurisdictionsin the Monongahela River Watershed

5.2  MetalsNonpoint Sources

In addition to point sources, nonpoint sources can contribute to water quality impairments related
to metals. AML may contribute acid mine drainage (AMD), which produces low pH and high
metal s concentrations in surface and subsurface water. Also, land disturbing activities that
introduce excess sediment are considered nonpoint sources of metals.

5.2.1 Abandoned MineLands

WVDEP s Office of Abandoned Mine Lands & Reclamation (AML&R) was created in 1981 to
manage the reclamation of lands and waters affected by mining prior to passage of SMCRA in
1977. AML&R’smission isto protect public health, safety, and property from past coal mining
and to enhance the environment through the reclamation and restoration of land and water
resources. The AML program is funded by afee placed on coal mining. Allocations from the
AML fund are made to state and tribal agencies through the congressional budgetary process.

The Office of AML&R identified locations of AML in the Monongahela River Watershed from
thelir records. In addition, source tracking efforts by WVDEP DWWM and AML&R identified
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additional AML sources (discharges, seeps, portals, and refuse piles). Field data, such as GPS
locations, water samples, and flow measurements, were collected to represent these sources and
characterize their impact on water quality. Based on thiswork, AML represent a significant
source of metals in certain metals impaired streams for which TMDLs are presented. In TMDL
watersheds with metals impairments, atotal of 29.3 miles (233 acres) of AML highwall and 168
AML seeps, were incorporated into the TMDL model (Figure 5-4).
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— AML Highwalls |:| Parker Run- 17
|:| AML Areas |:| Paw Paw Creek- 18
TMDL_SHED [ | Pharaoh Run- 19
|:| Birchfield Run- 1 |:| Prickett Creek- 20
|:| Booths Creek- 2 |:| Robinson Run- 21
|:| Brand Run- 3 |:| Scotts Run- 22
[ | Buffalo Creek- 4 [ | UNT/Monongahela River RM 123.45- 23
[ | campRuns [ ] UNT/Monongahela River RM 128.55- 24
[ ] coalRun-6 [ ] UNT/Monongahela River RM 93.07- 25
|:| Cobun Creek- 7 I:l UNT/Monongahela River RM 99.49- 26
[ Crooked Run-8 [ WestRun-27 - E—— e Miles
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(Note: permitsin close proximity appear to overlap in the figure)

Figure 5-4. Metals non-point sources in the Monongahela River Watershed
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5.2.2 Sediment Sources

Land disturbance can increase sediment loading to impaired waters. The control of sediment-
producing sources has been determined to be necessary to meet water quality criteriafor total
iron during high-flow conditions. Nonpoint sources of sediment include forestry operations, oil
and gas operations, roads, agriculture, stormwater from construction sites less than one acre, and
stormwater from urban and residentia land in non-M$4 areas. Additionally, streambank erosion
represents a significant sediment source throughout the watershed. Upland sediment nonpoint
sources are summarized below.

Forestry

The West Virginia Bureau of Commerce' s Division of Forestry provided information on forest
industry sites (registered logging sites) in the metals impaired TMDL watersheds. This
information included the harvested area (5541.2 acres) and the subset of land disturbed by roads
and landings (481.8 acres), aswell as 75.5 acres of burned forest, in the metals impaired TMDL
watersheds.

West Virginiarecognizes the water quality issues posed by sediment from logging sites. In
1992, the West Virginia Legislature passed the Logging Sediment Control Act. The act requires
the use of BMPs to reduce sediment loads to nearby waterbodies. Without properly installed
BMPs, logging and associated access roads can increase sediment loading to streams. According
to the Division of Forestry, illicit logging operations represent approximately 2.5 percent of the
total harvested forest area (registered logging sites) throughout West Virginia. Theseillicit
operations do not have properly installed BMPs and can contribute sediment to streams. This
rate of illicit activity has been represented in the model.

Oil and Gas

The WVDEP Office of Oil and Gas (OOG) is responsible for monitoring and regulating all
actions related to the exploration, drilling, storage, and production of oil and natural gasin West
Virginia. It maintains records on more than 40,000 active and 25,000 inactive oil and gas wells,
and manages the Abandoned Well Plugging and Reclamation Program. The OOG also ensures
that surface water and groundwater are protected from oil and gas activities.

Recent drilling of new gas wells targeting the Marcellus Shal e geologic formation has increased
in the watershed with the development of new hydraulic fracturing techniques. Because of the
different drilling techniques, the overall amount of land disturbance can be significantly higher
for Marcellus wells than for conventional wells. Horizontal Marcellus drilling sites typically
require aflat “pad” area of severa acresto hold equipment, access roads capable of supporting
heavy vehicle traffic, and temporary ponds for storing water used during the drilling process. In
addition to conventional wells, vertical and horizontal Marcellus drilling sites were identified
and represented in the model.

Oil and gas data incorporated into the TMDL model were obtained from the WVDEP OOG GIS
coverage. There are 419 conventional active oil and gas wells (comprising 578.22 acres), 5
vertical Marcellus wells (11.06 acres), and 56 horizontal Marcellus wells (448.71 acres