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1.0 EXECUTIVE SUMMARY

The Implementation Plan for the Straight Creek and Tributaries Total Maximum Daily
Load Study® is a result of the TMDL study approved by the Virginia State Water Control
Board on March 15, 20062 and the USEPA on June 27, 2006 for Straight Creek and its
tributaries. Virginia’s Water Quality Monitoring, Information and Restoration Act
(WQMIRA) contains a provision requiring the development of an implementation plan
for total maximum daily load (TMDL) studies that have been completed and approved.

By letter dated December 6, 2006, the predecessor of the Virginia Mining Issues Group
(VMIGQG) initiated discussions with the Virginia Department of Environmental Quality;
Virginia Department of Mines, Minerals and Energy; and the Virginia Department of
Conservation and Recreation to develop the implementation plan for Straight Creek.
Following several meeting and numerous conference calls and email exchanges, approval
by form of letter was granted in April 2006.

1.1 Impairments Identified

Straight Creek was identified as being impaired in the Virginia 1994 TMDL Report for
violation of bacterial standards, for the general standard in the 1996 Section 303(d)
TMDL Priority List and the 1998 303(d) Total Maximum Load Priority List and Report
for violations of the water quality standards for the aquatic life use.

The 2004 Fact Sheets® for Category 5 Waters states: “Recreation use — Not Supporting,
Aguatic Life Use — Not Supporting.”

Several tributaries of Straight Creek are also 303(d) listed, and the Straight Creek TMDL
allocations addressed land uses within these subwatersheds, as does this Implementation
Plan. The 303(d) listed tributaries or reaches are:

Table 1.1 Straight Creek Tributaries Impairments

Tributary/Reach Date of Initial Listing Impacted Use
Stone Creek 1996 Aquatic Life (Benthic)
Ely Creek 1996 Aguatic Life (Benthic)
Puckett Creek 1996 Aquatic Life (Benthic)
Lick Branch of Puckett Creek 1996 Aguatic Life (Benthic)
Baileys Trace 1996 Aquatic Life (Benthic)
Gin Creek 1996 Aquatic Life (Benthic)

1 An on-line version of Fecal Bacteria and General Standard Total Maximum Daily Load Development

for Straight Creek, 2006 can be found on the DEQ website.
https://www.deq.virginia.gov/TMDL DataSearch/ReportSearch.jspx;jsessionid=0925D11669BFDAAE92
7TE67ACBEG69447C for stream search.

2 See Appendix A

® http://gisweb.deq.virginia.gov/degims/factsheet2004.cfm?tmdlid=VVAS-P20R-02



https://www.deq.virginia.gov/TMDLDataSearch/ReportSearch.jspx;jsessionid=0925D11669BFDAAE927E67ACBE69447C
https://www.deq.virginia.gov/TMDLDataSearch/ReportSearch.jspx;jsessionid=0925D11669BFDAAE927E67ACBE69447C
http://gisweb.deq.virginia.gov/deqims/factsheet2004.cfm?tmdlid=VAS-P20R-02

Figure 1.1 Straight Creek and Tributaries
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1.2 TMDL Development

Development of the Straight Creek TMDL began with a “kick-off” meeting held on June
23, 2004 at Pennington Gap, Virginia Municipal Building for agencies and local
authorities. This was followed by the first public meeting held at the Pennington Gap
Municipal Building on August 11, 2004 to announce the TMDL and to solicit input and
assistance from stakeholders within the watershed.

The draft of the TMDL was announced and made available on the VADEQ website on
February 8, 2005. A public meeting was held at the St. Charles Elementary School to
inform the public of the draft on February 10, 2005. At this meeting, the agencies and
contractor involved in the development of the TMDL explained:



= The existing and proposed loading for the pollutants,

= The models used to identify stressors and establish loads,

= Data utilized to build the models,

= Remedial actions that could be taken to reduce the loads, and
= Potential sources of funding

Presenting this information were the Virginia Department of Environmental Quality; the
Virginia Department of Mines, Minerals, and Energy; the Virginia Department of
Conservation and Recreation and the contractor for development of the TMDL,
MapTech, Inc.

1.3 Public Participation, IP Development

Public participation is a critical component to the development of an implementation
plan. Efforts to encourage participation in the development of the Straight Creek and
Tributaries Implementation Plan included two (2) public meetings, the formation of a
Technical Advisory Committee (TAC) and workgroups to address residential,
governmental, industrial and urban issues.

Copies of the announcements of these meetings, as published in the Powell Valley News,
are incorporated into this document.

Another public meeting was held on (to be inserted) to present the draft document to the
public. Along with the public meeting, a thirty (30) day comment period was announced
in the Virginia Register on (to be inserted) and a notice posted on the DEQ website.

1.4 Implementation Goals and Actions
The goals of the TMDL, and the implementation plan, are to:

= Remove Straight Creek and its tributaries from the 303(d) list of impaired waters
for both the recreational (bacterial) and aquatic life (benthic) impairments.

= Reduce bacteria concentrations to meet the water quality standard of a geometric
mean of two samples or more within a given month of not more than 126
cfu/100mL, or an instantaneous maximum of 235 cfu/100ml of E. coli. Failing
septic systems are the major bacterial contributors within Straight Creek, while
additional loads were identified by the bacterial source tracking (BST) to
originate from livestock, wildlife and NPS/urban/residential sources.

= Restore the benthic community to acceptable levels to achieve a non-impaired
status. Determination of an acceptable or un-impaired benthic community will be
measured by use of the Virginia Stream Condition Index (VaSCI). The TMDL
states sediment and total dissolved solids (TDS) are the source of the benthic
impairment.



Implementation actions are identified in this plan to address both the bacterial and
benthic impairments. The targets for remediation/restoration are sources that include:

Recreation Use/Bacterial Impairment

100% Elimination of straight pipes

100% Elimination of failing systems

Reductions of bacterial contributions by livestock (Phase I, if necessary)
Reduction of bacterial contributions by pets (Phase I, if necessary)

Aquatic Life/Benthic Impairment

= Restoration/reclamation of abandoned mine lands (AML). High priority targets
will be identified for restoration.
Reclamation/revegetation of disturbed forest lands
Restoration/stabilization of eroding stream banks
Greater enforcement for nonpoint source (NPS) contributors
Elimination of straight pipes and failing systems
Mandatory implementation of BMPs for sediment control/reduction and
indirectly, total dissolved solids:

o0 Forest management BMPs

0 Mining BMPs

o Construction

Complete elimination of the above contributing sources will result in reductions as
described below:

= Elimination of the straight pipes and failing septic systems is expected to reduce
the violation rate of 100% for the geometric mean (GM) of samples and 84.29%
for instantaneous samples to a rate of 0% for the GM and 2.19% for instantaneous
samples. Should these efforts not meet this goal, then Phase Two of this plan will
address contributions from livestock and pets.

0 Under 9 VAC 25-260-170, effective as of June 30, 2008, the
freshwater criteria for E. coli is defined as a geometric mean of
126¢fu/100 ml when two or more samples are taken in a calendar
month and a single sample maximum of 235 cfu/100 mL. In order
for Straight Creek to be removed from the 303(d) list, the
exceedance rate must be reduced to ten (10%) percent or less.

= The benthic impairment is addressed in two phases. Phase I is estimated to
reduce sediment loads to the stream by approximately 11.4%, as calculated using
loading rates from the TMDL. Phase Il will reduce the sediment loads by an
estimated additional 54.6%. The TMDL recommends a sediment load of 6,656
Mg/yr. The measures proposed in the Implementation Plan are estimated to result
in a post-implementation load of 6,308.2 Mg/yr. Targeting high priority



AML/AMD sites may have positive impacts beyond those indicated by the
generalized loading rates found in the TMDL.

= TDS is being addressed in this plan in the same manner as sediments. The TMDL
links reductions in sediment loads to the reduction of TDS values. As stated in
Chapter 11 of the TMDL, “Through the remining process in Straight Creek,
combined with streambank stabilization and development of riparian buffers,
there exists reasonable assurance that the pollution load reductions proposed in
the TMDL can be achieved.” The VADMLR understands that there is limited
likelihood of remining in the Straight Creek watershed, but restoration efforts for
the abandoned mine lands will have the same effect as remining, though
significant costs will be incurred.

= TDS/TSS reductions will also be achieved by stabilizing eroding or failing stream
banks and/or streambeds. Where practical, riparian zones will be established as a
part of the stabilization process. Riparian zones slow surface runoff flows, trap
sediments through the uptake of infiltrated surface waters and reduce TDS loads
to the stream. Riparian zones also support benthic community development by
providing shade necessary to prevent over-heating of the stream during warm
weather. As this action is in, or immediately adjacent to the stream, the beneficial
impact on the stream will be quickly realized.

Point sources within the watershed (e.g., VDOT and mining sources) are regulated by
Virginia Pollutant Discharge Elimination System (VPDES) permits. Generally, a VPDES
permit must contain limits consistent with the assumptions and requirements of any
available wasteload allocation (WLA) set forth in the TMDL*. Since the VPDES permit
program governs these sources and ensures their compliance with the TMDL, subject to
appropriate schedules of compliance to implement TMDL-based water quality based
effluent limits specifically assigned in the permit proceeding, this implementation plan
(1P) will not address them in any detail® with the exception of TDS. Currently, Virginia
does not have a numeric water quality standard for in-stream TDS concentrations so TDS
load tracking for the mining point sources (VPDES sites) will be maintained by the
VADMLR and said data provided to the VADEQ for determination of implementation
progress.

Costs associated with the above activities are identified by Phase as:

Phase | SOURCE COST ($ MILLION)
Low High
Bacterial elimination efforts 2.14 2.14
Channel Restoration 10.06 10.06
AML 0.4 1.00
Disturbed Forest 0.06 0.06

* See 40 CFR 122.44(d)(1)(vii)(B)
® Guidance Manual for Total Maximum Daily Load Implementation Plans, Virginia Department of
Conservation and Recreation, Department of Environmental Quality, July 2003; pages 11-12



12.66 13.26

Phase Il SOURCE COST ($ MILLION)
Low High
Bacterial elimination efforts 0.00 0.00
Channel Restoration 0.00 0.00
AML 0.00 9.99
Disturbed Forest 0.00 0.00
0.0 9.99
Totals 12.66 23.25

1.5 Stakeholder Roles and Responsibilities

The stakeholders are those individuals, businesses, agencies and organizations that work,
live, or have management responsibilities in the watershed and who will undertake or
sponsor the actions to restore Straight Creek and its tributaries. The role and
responsibilities of Stakeholders include providing funding, management of restoration
activities and enforcement actions, as necessary.

Actions outside of the purview of the TMDL should be undertaken to enhance the
restoration of Straight Creek. Artificial barriers, un-permitted and un-protected stream
crossings (vehicular), and trash disposal are either causing sediment deposits to form, or
are sources of additional erosion and potential TDS formation.

1.6 Integration with Other Watershed Plans

Other watershed plans were reviewed to determine if the proposed IP conflicts with said
plans, or can be viewed as an enhancement. Many of the restoration activities described
in the IP are drawn from other plans for the watershed and no conflicts were identified.
These plans include restoration activities planned for AMD site elimination proposed by
the US Army Corps of Engineers (USACOE); stabilization projects suggested by the
Daniel Boone Soil and Water Conservation District (DBSWCD) and conversion of an
abandoned coal loading facility (tipple) into an outdoor classroom.

1.7 Funding

State, Federal, and Non-Governmental Organizations are identified, as well and other
potential sources of funding, in-kind, or in-lieu services to assist in the restoration of
Straight Creek. In-lieu implementation actions may be realized from industrial
stakeholders in the watershed. No-contract AML elimination, stream mitigation or
enhancement projects could potentially be undertaken to offset future industrial projects.
The ratio of restoration/mitigation acreage or stream lengths to proposed new projects
will be determined by the Virginia DMME/DMLR.



2.0 INTRODUCTION

As stated in the “Guidance Manual for Total Maximum Daily Load Implementation
Plans” (2003)":

“The Clean Water Act (CWA) that became law in 1972 requires that all U.S. streams,
rivers, and lakes meet certain water quality standards. The CWA also requires that states
conduct monitoring to identify polluted waters or those that do not meet standards.
Through this required program, the state of Virginia has found that many stream
segments do not meet state water quality standards for protection of the five beneficial
uses, which are fishing, swimming, shellfish, aquatic life, and drinking.”

“When streams fail to meet standards, Section 303(d) of the CWA and the US
Environmental Protection Agency’s (EPA) Water Quality Management and Planning
Regulation (40 CFR Part 130) requires states to develop TMDLs for each pollutant. A
TMDL is a "pollution budget” for a stream. That is, it sets limits on the amount of
pollution that a stream can tolerate and still maintain water quality standards. In order to
develop a TMDL, background concentrations, point source loadings, and nonpoint source
loadings are considered. A TMDL accounts for seasonal variations and must include a
margin of safety. Through the TMDL process, states establish water-quality based
controls to reduce pollution and meet water quality standards.”

“Once a TMDL is developed and approved by EPA, measures must be taken to reduce
pollution levels in the stream. These measures, which can include the use of better
treatment technology and the installation of best management practices (BMPs), are
implemented in a staged process that is described along with specific BMPs in the IP.”

“In general, the Commonwealth intends for the pollutant reductions to be implemented in
a staged fashion. Staged implementation is an iterative process that first addresses those
sources with the largest impact on water quality. For example, a promising management
practice in agricultural areas of an impaired watershed is livestock exclusion from
streams. This has been shown to be very effective in lowering bacteria concentrations in
streams, both from the cattle deposits themselves and from additional buffering in the
riparian zone. Additionally, reducing the human bacteria loading from failing septic
systems and straight pipes should be a focus during the first stage because of its health
implications.”

“There are many benefits of staged implementation, including:

1. As stream monitoring continues to occur, it allows for water quality
improvements to be recorded as they are being achieved,;

2. It provides a measure of quality control, given the uncertainties which exist in any
model;

3. It provides a mechanism for developing public support;

! Guidance Manual for Total Maximum Daily Load Implementation Plans, Department of Conservation
and Recreation, Department of Environmental Quality, July 2003.



4, It helps to ensure the most cost effective practices are implemented initially; and
5. It allows for the evaluation of the adequacy of the TMDL in achieving the water
quality standard.”

“With successful completion of IPs, Virginia will be well on the way to restoring
impaired waters and enhancing the value of this important resource. Additionally,
development of an approved IP will improve a locality's chances for obtaining monetary
assistance during implementation.”

2.1 ldentified Impairments/Uses

The Straight Creek TMDL identifies two of five designated uses as not being met. These
uses are primary contact recreation (i.e. swimming or wading) and aquatic life (benthic).

2.1.1 Primary Contract Recreation (Bacteria)

Bacterial contamination is described as the impairing factor for this use. Fecal coliform
and E. coli bacteria present a health risk to persons wading or swimming in these waters
due to the potential for ingestion or contamination of open wounds.

2.1.2 Aquatic Life (Benthic)

The Virginia Department of Environmental Quality (VADEQ) measures the attainment
of use for streams by measuring the benthic community at designated stations within the
stream. The term “benthic community” is defined on the internet as:

¢ Bottom dwelling; living on or under the sediments or other substrate {in an aquatic
2
system}.
e Aguatic organisms and plants that live on the bottom of lakes or rivers, such as algae,
insects, worms, snails, and crayfish. Benthic plants and organisms contribute significantly
to the diets of many reservoir fish species.®

These descriptions, while accurate, are not complete as related to use attainment
descriptions by the VADEQ. Crayfish, snails, worms and aquatic plants are not
considered in the scoring mechanism (the Virginia Stream Condition Index or VASCI)
and must be excluded. Also, many members of the benthic community only spend a
portion of their life cycle under water.

2 www.greenfacts.org/glossary/abc/benthic.htm

 www.nww.usace.army.mil/lsr/final_fseis/study kit/Main_Report/chap10.htm



http://www.nww.usace.army.mil/lsr/final_fseis/study_kit/Main_Report/chap10.htm

2.2 Source of Impairment
2.2.1 Bacteria

Several sources of bacterial contamination are identified in the TDML. These include raw
sewage (straight pipes or failing systems), livestock, pets and wildlife.

The greatest contributing source is sewage. At the time of TMDL development, there
were an estimated 356 sites* contributing to the bacterial load with 140 being from
failing septic (tank and drain field) systems and 216 straight pipes. A straight pipe is a
direct discharge into the stream with no prior treatment. Since the approval of the TMDL,
110 sites in Straight Creek have been connected to the St. Charles Water and Sewer
Authority’s North St. Charles Extension.

2.2.2 Benthics

The TMDL also identifies several sources of sediment and TDS. Some of these sites are
in a natural state, such as forest, and not considered for remediation in this plan. Of the
land uses to be targeted by the IP, abandoned mine land (AML) is the largest single
contributor followed by disturbed forest. Disturbed forest includes areas impacted by
logging, gas/oil drilling or distribution construction, and un-regulated activities such as
farm road construction, recreational impacts from off-road or trail riding on horses or
motorized vehicles, etc.

Active VPDES discharge points also contribute TSS and TDS loading to the stream as a
result of land disturbing activities. Many of the VPDES mining sites discharge only as a
result of precipitation events, so their contributions are intermittent and are responsible
for broad fluctuations in TSS/TDS concentrations. As stated in the Straight Creek TMDL
“In fact, the rate of change in TDS concentrations may be more toxic to benthic
macroinvertebrates that the TDS alone (Kennedy, 2002)”.> Acid-mine drainage from
abandoned surface or underground mines contribute metals (iron, aluminum, etc), leading
to elevated TDS concentrations as well as lowered pH values. Abandoned mine lands are

often a source of sulfates, contributing to the TDS loads in the streams.

As shown by Figure 1.1, mining within the watershed has affected all of the major
tributaries of Straight Creek.

2.3 Extent of Impairment

As shown on the following figures from the TMDL, the bacterial and benthic
impairments extend the full length of the main stem of Straight Creek.

* From TMDL Table 4.3, page 4-8. Also, Section 4.3.2.1 of the TMDL states “Total septic systems in each
category were calculated using U.S. Census Bureau block demographics. The applicable failure rate was
multiplied by each total and summed to get the total failing septic systems per subwatershed.”

® From TMDL, page 7-42



Figure 2.1 VADEQ Monitoring Stations®
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2.4 Watershed Extent

Figure 2.3 Location of Straight Creek and Impaired Segments®

A Towns
Benthic and Fecal Impaired Segment
Stream Network
Straight Creek Watershed
County Boundary

8 Miles

Straight Creek has a drainage area of approximately 17,671 acres, or 27.6 square miles.
Major tributaries of Straight Creek are:

STATUS SOURCE
Stone Creek/Ely Creek Impaired General Standard — Benthics
Puckett Creek Impaired General Standard - Benthics
Bailey’s Trace Impaired General Standard - Benthics
Gin Creek Impaired General Standard — Benthics

Initially, Puckett Creek and Gin Creek were described as impaired due to bacterial
contamination. These areas are now served by the Saint Charles Water and Sewer
Authority and should be re-evaluated for bacterial loading. The hookup rate by residents
to the expanded public sewer system was nearly 100%.

As mentioned elsewhere, mining has occurred throughout the watershed since the
early part of the twentieth century. The abandoned mined lands are a major source of
sediments, TDS and acid mine drainage.

2.5 Designated Uses

Straight Creek is similar to nearly all other streams within Virginia as the designated uses
described earlier in this Chapter are:

® From TMDL Figure 1.1, page 1-2

11



= Fishing (secondary contact recreation)
= Swimming (primary contact recreation)
= Shellfish (general use)

= Aquatic Life (general use)

= Drinking Water

The swimming, or primary contact recreation, and aquatic life uses are not being met.
2.6 Applicable Water Quality Standards

Current practice of bacterial samples is a measure of E. coli colony forming units per
100mL (cfu/100mL). The geometric mean of two or more observations taken in a calendar
month should not exceed 126 cfu/100mL, with an instantaneous limitation of 235 cfu/100mL.

Virginia utilizes a narrative standard to address the aquatic life use. To translate the narrative
standard to one that is more quantifiable, DEQ chose, at the time of the TMDL development,
to implement the aquatic (general) standard by application of the modified Rapid
Bioassessment Protocol 11 (RBP Il). This practice is being revised due to the implementation
of the Virginia Stream Condition Index (VaSCl).

12



3.0 STATElAND FEDERAL REQUIREMENTS FOR IMPLEMENTATION
PLANS

There are a number of state and federal requirements and recommendations for TMDL
IPs. The goal of this chapter is to clearly define these and explicitly state if the "elements”
are a required component of an approvable IP or are merely a recommended topic that
should be covered in a thorough IP. This chapter has three sections that discuss the:

1. Requirements outlined by the Water Quality Monitoring, Information, and
Restoration Act (WQMIRA) that must be met in order to produce an IP that is
acceptable and approvable by the Commonwealth,

2. EPA recommended elements of IPs, and

3. Required components of an IP in accordance to Section 319 guidance.

3.1 State Requirements

The TMDL IP is a requirement of Virginia’s 1997 Water Quality Monitoring,
information, and Restoration Act (862.1-44.19:4 through 19:8 of the Code of Virginia),
or WQMIRA. WQMIRA?Z directs Virginia Department of Environmental Quality (DEQ)
to “develop and implement a plan to achieve fully supporting status for impaired waters.”
In order for IPs to be approved by the Commonwealth, they must meet the requirements
as outlined by WQMIRA. These requirements are:

Date of expected achievement of water quality objectives;

Measurable goals;

Necessary corrective actions;

Associated costs, benefits, and environmental impact of addressing the
impairment.

Awnh e

3.2 Federal Recommendations

Section 303(d) of the CWA and current EPA regulations do not require the development
of implementation strategies. EPA does, however, outline the minimum elements of an
approvable IP in its 1999 “Guidance for Water Quality-Based Decisions: The TMDL
Process”. The listed elements include:

A description of the implementation actions and management measures,
A time line for implementing these measures,

Legal or regulatory controls,

The time required to attain water quality standards, and

A monitoring plan and milestones for attaining water quality standards.

agprpwdE

! Guidance Manual for Total Maximum Daily Load Implementation (2003).
2 §62.1-44.19:7 states “The Board shall develop and implement a plan to achieve fully supporting status for
impaired waters, except when the impairment is established as naturally occurring”

13



It is strongly suggested that the EPA recommendations be addressed in the IP (in addition
to the required components as described by WQMIRA).

3.3 Requirements for Section 319 Fund Eligibility

EPA develops guidelines that describe the process and criteria to be used to award CWA
Section 319 nonpoint source grants to States. The guidance is subject to revision and the
most recent version should be considered for IP development. The “Supplemental
Guidelines for the Award of Section 319 Nonpoint Source Grants to States and
Territories in FY 2003” identifies the following

nine elements that must be included in the IP to Congress amended the Clean.Water
t the 319 i ts: Act (CWA) in 1987 to establish the

meet e req_uwemen > Section 319 Nonpoint Source

1. Identify the causes and sources of groups Management Program. Under

of similar sources that will need to be Section 319, State, Territories, and
controlled to achieve the load Indian Tribes receive grant money,
reductions estimated in the watershed-based | Which supports a wide variety of

plan: activities, including the restoration

. ) of impaired waters.
2. Estimate the load reductions expected to P

achieve water quality standards;

3. Describe the NPS management measures that will need to be implemented to
achieve the identified load reductions;

4. Estimate the amounts of technical and financial assistance needed, associated
costs, and/or the sources and authorities that will be relied upon to implement
the watershed-based plan.

5. Provide an information/education component that will be used to enhance
public understanding of the project and encourage the public’s participation in
selecting, designing, and implementing NPS management measures;

6. Provide a schedule for implementing the NPS management measures
identified in the watershed-based plan;

7. Describe interim, measurable milestones for determining whether NPS
management measures or other control actions are being implemented;

8. ldentify a set of criteria for determining if loading reductions are being
achieved and progress is being made towards attaining water quality
standards, and if not, the criteria for determining if the watershed-based plan
needs to be revised; and

9. Establish a monitoring component to evaluate the effectiveness of the
implementation efforts

For more information on the requirements for Section 319-fund eligibility, refer to
http://www.epa.gov/owow/nps/cwact.html or http://www.dcr.state.va.us/sw/ss319.htm.
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4.0 REVIEW OF TMDL DEVELOPMENT

Straight Creek was identified as being impaired in the Virginia 1994 TMDL Report for
violations of the bacteria standard and the Virginia 1996 Section 303(d) TMDL Priority List
for violations of the General Standard (benthic). In the 1998 303(d) Total Maximum Daily
Load Priority List and Report Straight Creek and its tributaries were identified as
impaired due to violations of the State’s water quality standards for the aquatic life use,
general standard (benthic) and recreational use (i.e., bacteria). The 303(d) list is a
reference to Section 303(d) of the Clean Water Act of 1972 (CWA). The text of this
section can be found on the USEPA website at:

http://www.epa.gov/waterscience/standards/303.htm

Initial work on the TMDL began in 2004 with a kick-off meeting being held at the
Pennington Gap, Virginia Municipal Building. This meeting was followed by a public
meeting at the St. Charles Elementary School on August 11, 2004.

The document entitled “Fecal Bacteria and General Standard Total Maximum Daily
Load Development for Straight Creek” was submitted to the VADEQ in February 2005
and subsequently published for public comment on February 8th. Following public
meetings, as well as meetings of stakeholders with VADEQ and the VADMME/DMLR,
a revised version was submitted for comment on July 7, 2005. A preliminary final draft
was submitted on September 6, 2005, and the finalized document was submitted in
February 2006.

The TMDL was approved by the SWCB on March 15, 2006, as noted on page six of the
minutes for that date, and the document was then forwarded to the USEPA for review and
comment. On June 27, 2006, the USEPA granted approval of the TMDL.

4.1 Description of Impairments

As shown above, the impairments identified for Straight Creek and tributaries were
described in the 303(d) lists for 1994, 1996, 1998, and 2006 and are combined in the
2004 Fact Sheets Category 5 Waters?. A copy of the 2004 Fact Sheet follows this page.
On this Fact Sheet, the impairment cause states: “Total Fecal Coliform, E. coli, General
Standard (Benthic).”” The source of the impairments states:

IMPAIRMENT SOURCE: NPS - Urban, Resource Extraction

The source of the fecal coliform violations is historic raw sewerage discharges. In 2003,
St. Charles STP will go off line and all sewerage is to be treated at the Pennington Gap
STP. Part of this contract was also to provide public sewer to the upper reaches of the
watershed. Coal mining and coal preparation plants in this watershed contribute to

! Action Report/Minibook, State Water Control Board Meeting, Wednesday, March 15", 2006
2 http://gisweb.deq.virginia.gov/deqims/factsheet2004.cfm?tmdlid=VAS-P20R-02
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benthic impacts. There is acid mine drainage on tributaries to Straight Creek and
abandoned mine sites which have adversely impacted aquatic habitat.

Figure 4.1

VIRGINIA DEPARTMENT OF
ENVIRONMENTAL QUALITY

2004 Fact Sheets for Category 5 Waters
RIVER BASIN: Tennessee/Bigsandy River Basins
CITY/COUNTY: Lee

STREAM NAME: Strai ght Creek

HYDROLOGIC UNIT: 06010206

TMDL ID: WV AS-PAOR-02

ASSESSMENT
CATEGORY:

SEGMENT SIZE: .66 - Miles

ST

IMITIAL LISTING: 1096 TMDL SCHEDULE:

UPSTREAR LIMIT:
DESCRIFTION: atraight Creek headwaters
RIVER MILE: .66
LATITUDE: 36 Z4ZEEREEE0 LONGITUDE: 230413858880
DOWNSTREAM LIMIT:
DESCRIFTION: Morth Fork P owell River confluence
RIVER MILE: 0.00

LATITUDE: 367760444444 LONGITUDE: 230511011111

This segmerit includes the mainstem of Straight Creek from its headwaters north of
hlonarch to its corfluence with Morth Fork P owell River. This stream flow s the ough 3t
Chatles. The mainstem of Straight Creek waslisted on the 1994 TMDL report for facal
coliform wiolations and 1996 TIWDL report for benthic im pattm ent.

CLEAN WATER ACT GOAL AND USE SUPPORT:
Recreation [ se - Hot Supporting, Aguatic Life Use - Mot Supporting

IMPAIRMENT CAUSE: Total Fecal Coliform, Coli, General Standard (Benthic)

Biological monitoring stations, 6B3T AQ00.11, 6B3RADD. 4, 6B3R.AN00.54,
6B3RAD01.10, SBEEANNZ 48 and 6BBRADDS 62 show that the stream is moderately
impaired The biologist notes that there is embeddedness and the streambank stahilityis
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poot. & specia shady station at 6BSRA001.34 had fish tissue date for PCB which exceeds
the o an health sereening walue, The ambdent water quality monitoring stati on,
GBIRAO01.11, has 7 bacteria wiolations for 17 samples. This sectiotiis alzo a'Water of
Concert! for exceedances found from total phosphoms(TE) and nickel in sedim ent data,
These reqilts are reported as an 'Observed Effect’ in the 2004 Irtegrated Report.

IMPAIRMENT

SOURCE: MP3 - Uthan, Resowece Extraction

The source of the fecal coliform vidlationsis historic raw sewerage dischar ges. In 2003,

At Chatles 3TP will go offline and all sewerage iz to be treated at the Pennington Gap
STP. Part of this contract was also to provide public sewer to the upper reaches of the
watershed Coal mining and coal preparation plants in thiz watershed cortribnate to benthic
impacts. There iz acid mine drainage on tributaries to 3trad ght Creek and abandoned mine
sites which have adwersely im pacted aquatic habitat,

SEGMENT PROPOSED FOR TMDL
DELISTING?:

SEGMENT PROPOSED FOR SHELLFISH
DELISTING?:

The Fact Sheet indicates the main stem of Straight Creek is impaired for its entire length,
approximately 6.66 miles. Other fact sheets can be found on the DEQ website describing
impairments found in the various tributaries of Straight Creek (Bailey’s Trace, Gin
Creek, Puckett Creek, Lick Branch, Ely Creek, and Stone Creek).

4.2 Description of Watershed Characteristics

Straight Creek is a tributary of the North Fork of the Powell River (NFPR) and lies
entirely within Lee County, Virginia. The largest community within this watershed is the
Town of St. Charles, which lies on the main stem of Straight Creek.

Straight Creek has a drainage area of approximately 17,672 acres, or 27.6 square miles.
Of this acreage, significant disturbances have occurred in the past century due to
anthropogenic (human) activities. The largest land uses, in area, impacting Straight Creek
and its tributaries include:

= Lands mined and abandoned (AML) prior to the enactment of the Surface Mine
Reclamation and Control Act of 1977 (SMCRA),

= Land mined and reclaimed after the implementation of SMCRA,

= Active mining, including coal preparation plants and ancillary facilities,

= Forest lands disturbed by logging, gas/oil drilling and service line construction,

= Residential construction, and

= Infrastructure development (i.e., roads, railroads, etc.)
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The TMDL report (Figure 3.1) provides a graphic describing the various land uses within

the watershed, shown here as Figure 4.2.
Coal Preparation Plants and
Ancillary Facilities.

Impaired Segment
/\/ Stream Network

Landuse and Acreage
Agriculture - 51

Il Barren - 5

I Forest - 16,133
Permitted Mining - 1,310

B Urban - 162

I \\Vater - 6

B Wetland - 3

1 2 Miles

Figure 4.2 Land Use Map 3

As shown by the graphic, forest land is the dominate land use. The areas shown as
permitted mining on Bailey’s Trace and at the headwaters of Straight Creek are primarily
associated with coal preparation plants and ancillary support areas.

The document “A Stream Condition Index for Virginia Non-Coastal Streams™* identifies
Straight Creek as lying in Ecoregion 69, the Central Appalachians, and shown by Figure
4.3 (Figure 3.1 of the above referenced document), Straight Creek lies at the extreme
south tip of this ecoregion, immediately bordering the ridges and valleys of Ecoregion 67.

® Fecal Bacteria and General Standard Total Maximum Daily Load Development for
Straight Creek Straight Creek, Figure 3.1, page 3-2
* A stream Condition Index for Virginia Non-Coastal Streams, September 2003.
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Figure 4.3 “Stream Condition Index for Virginia Non-Coastal Streams”

4.3 Description of Water Quality Monitoring Data

Water quality monitoring for bacteria and chemical parameters was conducted at
numerous stations along Straight Creek and its tributaries (see figures in Chapter 2 of the
IP). Bacteria was monitored at four (4) stations, identified in the TMDL report as being:

= 6BSTAO000.10 (River Mile 0.10 near the confluence with the NFPR)
= 6BSRAO001.11 (River Mile 1.11 at the community of Maness)

= 6BSRA003.22 (River mile 3.22 upstream of St. Charles), and

= 6BSRA004.16 (River mile 4.16 at Turners Siding)

> Stream Condition Index for Virginia Non-Coastal Streams, Figure 3.1
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Figure 4.4 Primary DEQ Biological and Chemical Monitoring Stations, Straight Creek®

In addition, Station 6BSRA001.11 was the site utilized for bacteria source tracing (BST)
for the main stem of Straight Creek. Tables 2.3 and 2.4 from the TMDL provide the
following information:

Table 4.1 Bacteria Source Tracking’

Percent Isolates classified as:

Fecal _
Station Date Coliform E. cali Wildlife Human Livestock Pets
(cfu/100ml) (cfu/100ml)

7/21/2003 3300 260 25% 37% 17% 21%
8/20/2003 6600 550 25% 21% 37% 17%
9/1/2003 350 300 54% 4% 42% 0%
10/15/2003 120 500 0% 8% 84% 8%
11/17/2003 580 142 80% 4% 8% 8%
6BSRA00L. 11 12/16/2003 280 60 21% 37% 17% 25%

1/12/2004 60 96 28% 50% 8% 4%
2/17/2004 600 94 0% 85% 8% 8%
3/17/2004 170 76 12% 80% 0% 8%
4/20/2004 170 280 8% 55% 33% 4%
5/12/2004 120 20 67% 0% 0% 33%
6/21/2004 290 320 0% 66% 17% 17%

® Straight Creek TMDL, Figure 2.2, page 2-6
" Ibid, Table 2.3, page 2-11
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Table 4.2 Load Weighted Averages (Bacteria Sources)®

Station ID Stream Wildlife Human Livestock Pet

6BSRA001.11  Straight Creek 18% 44% 26% 11%

Chemical monitoring was conducted at eighteen (18) stations along Straight Creek and its
tributaries. Of the eighteen stations, eight (8) are permitted outfalls for active mining
operations. An extensive data base was assembled from VADEQ monitoring and
VADMME Discharge Monitoring Reports (DMRs) for the period of 1995 through 2003.
This data included results from chemical monitoring as well as bacteria monitoring
throughout the watershed (Figure 4.5, below).

Figure 4.5 VPDES Monitoring Stations®
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Figures 4.6 provides a graphical representation of the benthic survey data collected
during the period of 1994 through 2004 at one station (SRA) located on Straight Creek.
This station is very near its confluence with Gin Creek. Station SRA is compared to
scores from several reference stream, including sites on the Holston River. Using the
Virginia Stream Condition Index (SCI or VaSCl), this station has consistently failed to
score at or above the threshold value of 61.3.

Figure 4.7 describes the results of supplemental surveys conducted by Environmental
Concepts, Inc. (ECI) on behalf of the Virginia DEQ at three stations in 2002. The trend
indicates an improvement in benthic scores from station SA to SC, or from upstream to
downstream. Again, this data is presented in the format of the VVaSClI.

8 Straight Creek TMDL, Table 2.4, page 2-11
® Ibid, Figure 3.1, page 3-2
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Figure 4.6 SCI Scoring (Benthics) 1999 - 2004
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Figure 4.7 Supplemental Benthic Scores, 2002*
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19 Straight Creek TMDL, Figure 6.2, page 6-11
" Ibid, Figure 6.3, page 6-12
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Table 4.3 Habitat Scoring, 2002 - 2004 *
6BSRAD00.11 SRAD03.62 6B SRAD00.11 SRADDZ 62

Metric

12092003 12/09/2003 06/07/2004 06,07 72004

ALTERATION 15 15 1% T
BANK STABILITY g g g 11
BANK VEGETATION 6 13 10 13
FMBEDDEDNESS 17 15 14 13
FLOWY 15 1% 15 1%
RIFFLES 16 i 16 17
RIFARTAN

VEGET ATION f ? g 12
SEDIMENT

DEFOSITION 1 13 ? 10
EPIFAITHAL

EFEaTAL 13 12 15 17
VELOCITY 16 17 10 13

Table 4.4 Supplemental Habitat Scoring as Per EC1*

Me tric B4 BA sB =B sC sC
802 11702 TA802 11702 Y802 119402

ALTERATION 17 17 la la 13 13
BANE STABILITY 1a 1é ] f 10 10
BANE VEGETATION 14 14 12 12 13 13
FLOW/ 11 11 12 12 9 9
FIPARAIN VEGETATION 15 15 2 2 10 10
SEDIMENT DEPOEITION 17 17 13 13 o o
EPIFATTHAL SUBSTRATE 15 15 17 17 13 13

Supplemental data was provided to the VADEQ from the mining industry including TDS
values, measured stream flows, and detailed rainfall data. Monitoring stations were
established along the main stem of Straight Creek and staff gauges installed to determine
flow volumes. To speed the process of flow volume determination, rating curves were
developed from a series of in-stream measurements over varying flow depths. This
enabled the person collecting sample to quickly estimate flow volumes necessary to
determine parameter loads within the stream. The rainfall data for the period of interest
was collected near the headwaters of Straight Creek by use of a recording rain gauge. The
data was transferred from the gauge to a computer via use of a Hobo shuttle. Time
increment used for the data logger was a minimum of five (5) minutes.

12 Straight Creek TMDL, Figure 6.15, page 6-16
3 Ibid, Figure 6.16, page 6-17
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Table 4.5 Staff Gauge Calibration Data

Staff Gauge Calibration Data - Straight Creek and North Fork of the Powell River.

Route 621 Bridge Ko 606 Bri Foute 352 Bri Bailay's Trace ight above s ight Below Cin Creck Cin Creck
Station 1 Station 2 Station 3 Stationd Station 5 Station S tatiom 7
Date CF3 Feet CF3 Feet _I CFS Feet CF3 Feet CF3 Fect _l CF3 Feet CF3 Feet
Thz0a k] [ED XS 08 T2 [E S 054 S [ES EXE] 055 792 047
171652004 12205 103 575 074 1727 048 643 059 512 044 E10 0.5 385 048]
TIIER04 S0ES 058 57 067 144 041 585 056 [ 040 353 0.5 277 045
1722004 62,97 0.70 1553 0.58 653 035 453 034 ] 035 366 0.5 218 040
1172472004 T62.55 112 1838 L7 EL17 0.7 4518 058 4548 1.05 1943 17| 2473 120
172972004 13249 10| 40,16 030 1731 048 280 048 [TE] 0.50 708 05 351 053
12272004 590.05 238 1637 124 9142 085 3570 078 4590 1.10| 3762 1| 19.08 105
12572004 T4LET 241 23145 1.90) 9951 0.7 3492 0.70 4092 1.00) 3775 1.0 125 095
1271172004 E90.00 243 FEE) 203 11551 081 5245 052 5551 L.10| 4501 I | 2682 111
1211472004 24262 143 5.3 [ 3350 047 2257 060 19355 065 1543 0.7 524 064
1zlezma| 147567 11§ 555548 055 157543 058 14 6027 0.5 5% 0.58] 1059 066 618 0355
12302004 107.55 050 ET7 0.0 1004 0% 708 034 [ 053] 433 0.3 337 0.4
NEDPR (AWFS 1261) R 0.10 M 111 BT 0.1 | RM3.62 GC 0.01

Hotes:
1 All of the measurerents shown on this sheet (flow and stafl zange) were takenby EMI
2 Measurements highlighted in yellow were measured using 2 cable suspended current meter due to bigh flows.
3 Al other measurements were taken with rod suspended curent meter.
4 AFWS is the Viginia Automated Flood Wantng S ystem. Station 1261 is located onthe Bridge at the infersection of US 421 and Route 821, Lee County, Vivginia

Benthic and habitat surveys were also conducted at several stations along Straight Creek.
The locations of some surveys changed over the years, though the primary station at
River Mile 0.10 — 0.11 has remained a constant. Other stations have been located at River
Mile (RM) 0.40, upstream of the confluence with Stone Creek; RM1.11, at the
community of Maness; and at RM 3.62 near the confluence with Gin Creek.

The US Fish and Wildlife Service (USFWS) conducted a series of benthic, habitat and
TDS surveys™ along the main stem of Straight Creek during February 2007. This study
found, as expected, that the main stem of Straight Creek is impaired (i.e., a VaSCI score
of less than 60) for most of its length. What is surprising is that the most upstream station
(identified as Station 5 in the report) had a score of 62.48, or not impaired as measured by
the VASCI.

It should be noted that upstream of Site 5, there are no residential structures or public
roads. The property is owned by a mining concern and contains a coal preparation plant,
refuse disposal areas, a fine coal refuse impoundment and rail load-out structure.
Sediment structures designed to reduce sediment loads from these areas discharge to
Straight Creek approximately 100 yards upstream of Site 5 and are monitored as per the
requirements of their VPDES permits.

Immediately downstream of Site 5, a band of residential structures occupy the narrow
valley floor. Until 2008, very few of these structures had septic systems, with most
depositing raw sewage directly to the stream via straight pipes. With the North St.
Charles Sewer Extension, these sites are now hooked to a public system. Other
potentially impacting features in this area include maintenance on Route 636 and the
Norfolk Southern Railroad and the practice of depositing debris (household wastes, yard
clipping, etc.) into the stream.

“ USFWS, Macroinvertebrate Assessment to Evaluate Aquatic Life Use in Straight Creek, April 2007
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Figure 4.8 USFWS Survey Stations, 2007
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USFWS. Sampling Dates 23 and 26 February 2007

Table 4.6 USFWS Straight Creek Survey Data, 2007
Site 1 Site 2 Site 3 Site 4 Site 5

VaSCl 39.40 32.44 30.74 22.67 62.48
TDS 527 718 783 730 950
Habitat (RBP 11)*° 85 78 97 126 134

1> Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertrates and Fish, Second Edition
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Figure 4.9 USFWS Data Plot
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As shown by the graph, there are no clear trends to describe the entire watershed, or even
the main stem of Straight Creek. Normally one would assume that conditions would
improve as you move downstream due to the increase in flow volumes and a dilution of
pollutants occurs, if no other inputs are located in the downstream reaches. The USFWS
data from 2007 supports this trend from stations 2 through 5, as the VaSCI scores
increase from 22.67 to 39.4 at the most downstream station. TDS values generally decline
in the downstream direction, but habitat does not follow this trend of improvement.

To determine if the USFWS data remained valid, or was an outlier, the Virginia Mining
Issues Group (VMIG) commissioned a survey of these same stations in March 2008. The
results were similar, though Station 3 was found to score as the most impaired (as
measured by VASCI and habitat) at the time of this survey. Data from this survey
included VaSCI scoring, habitat, TDS and conductivity measurements.

Table 4.7 Straight Creek Survey Data, 2008

Site 1 Site 2 Site 3 Site 4 Site 5
VaSClI 36.94 37.43 34.53 35.69 66.82
TDS 377 495 510 1085 1500
Habitat (RBP I1) 124 118 126 119 155
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Figure 4.10 USFWS/VMIG Data Plot
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4.4 Modeling

Models were constructed while developing the TMDL using the data from 1995 through
2003, as referenced above, to evaluate existing loads, examine the effect of various
restoration scenarios, and to establish load allocations for the watershed. Trends and
seasonal analyses were examined to improve the final allocations using the Seasonal
Kendall Test. The TMDL states “The Seasonal Kendall Test ignores seasonal cycles when
looking for long-term trends. This improves the chances of finding existing trends in data that
are likely to have seasonal patterns. Additionally, trends for specific seasons can be
analyzed. For instance, the Seasonal Kendall Test can identify the trend (over many years) in
discharge levels during a particular season or month.”*°

The USGS Hydrologic Simulation Program - Fortran (HSPF) water quality model was
utilized to simulate existing conditions and to perform TMDL allocations for bacteria and
Total Dissolved Solids (TDS). The model was calibrated using data from the USGS gauging
station. This station is located on the North Fork of the Powell River near the Town of
Pennington Gap, Virginia.

To evaluate sediment loads and allocations, the Visual Basic™ version of the Generalized
Watershed Loading Functions (GWLF) model with modifications for use with ArcView was
used. This version also included modifications made by Yagow et al and BSE, 2003"’.

16 Straight Creek TMDL, page 2-11

7 GWLF was developed at Cornell University in 1992 for use in continuous simulations of ungaged
watersheds. For the purpose of the TMDL, GWLF was chosen to simulate sediment liberation and
movement. The version used for the TMDL included modifications to use with ArcView (Evans et. al,
2001), Yagow et al., 2003, and BSE 2003.
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4.5 Description of the Sources Considered

In the development of the TMDL, the sources of loads were categorized by impairment (e.g.,
bacteria or benthic). Within the impairment, the sources are identified by land use. For the
bacterial impairment, the sources identified are described in Table 5.2 of the TMDL as:

Land Based
Abandoned Mine Lands
Active/Reclaimed Mine Lands
Barren
Commercial
Cropland
Forest
Livestock Access
Pasture
Residential
Roads
Water
Wetlands
Direct (Stream Deposited)
Livestock
Wildlife
Straight Pipes

For the benthic impairment, the land uses/sources identified in Table 9.12 of the TMDL'®
are:
Nonpoint Sources (NPS)
= Abandoned Mine Lands
Commercial Impervious
Commercial Pervious
Cropland
Forest
Forest Disturbed
Pasture/Haylands
Reclaimed Mine Area — Not Permitted
Residential Impervious
Residential Pervious

Point Sources (PS)

Reclaimed Mine Lands — Permitted
Active Mine Area

VAR 102252 (VDOT facility)
Straight Pipes

Channel Erosion

Reclaimed mine land — permitted, active mine areas and the VDOT site (VAR 102252) are
currently governed by permits from the VADEQ and/or VADMME/DMLR. These permits

18 Straight Creek TMDL, page 9-24

28



establish limits for certain parameters to be controlled by the Permittee. The TMDL
considered these limits during the development of allocations for sediment, and in doing so
reductions from nonpoint sources, were found necessary to meet the goals of the TMDL.
During development of the TMDL, straight pipes were modeled as NPS.

4.6 Allocation Results and Load Reductions Required to Restore Water Quality

To meet the water quality objectives, the Executive Summary of the TMDL states bacterial
loads™ are to be reduced:

= 32% reductions in NPS wildlife loads,

= 80% reductions in NPS from pasture,

= 99% reductions in urban areas, and,

= 100% reductions in loads from straight pipes

The benthic standard is addressed as a narrative standard. To meet the goals of the TMDL
(non-impaired status), the Executive Summary of the TMDL identifies the following
reductions:

Sediment, 64.58% overall reduction, including:®
= 65% reduction of disturbed forest loads,
= 79% reduction of Abandoned Mine Lands contributions
= 100% elimination of straight pipes

Total Dissolved Solids:*!
= 48% reduction from nonpoint sources
= 100% elimination of direct sources (i.e. straight pipes)

19 Straight Creek TMDL, Executive Summary, page XXX
20 1
ibid.
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5.0 PUBLIC PARTICIPATION

As described in the IP development guide, public participation is an essential component
in the development process. Public participation provides a forum to gather input from
individuals, agencies, organizations and businesses. It is also an excellent opportunity to
promote dialogue between individuals, agencies and organizations and to encourage
“buy-in” for the development of the plan and subsequent implementation.

While agency representatives may be familiar with a given watershed, the local
stakeholders are an excellent resource for information within the watershed.

To promote this interaction in the development of the Straight Creek TMDL IP, several
meetings were held with local stakeholders, State and Federal agencies and watershed
groups.

A “kick-off” meeting of the technical advisory committee (TAC) was held at the Big
Stone Gap, Virginia offices of the Department of Mines Minerals and Energy on July
17™ 2007. Groups or agencies represented at this meeting included:

Virginia Department of Environmental Quality (VADEQ)
Virginia Division of Mined Land Reclamation (VADMLR)
Virginia Department of Conservation and Recreation (VDCR)
US Fish and Wildlife Service (USFWS)

Lee County Board of Supervisors/Lee County PSA

Powell River Partnership (PRP)

Virginia Mining Issues Group (VMIG)

The first public meeting was held at the St. Charles Elementary School, St. Charles,
Virginia on September 20™, 2007 (see Figure 5.1 for copy of the Publisher’s
Certification). This meeting was hosted by the VADEQ, VADMLR and VMIG. Prior to
the meeting, a notice had been published in the newspaper of largest circulation in Lee
County, the Powell Valley News. This notice appeared in the September 12" and 19"
editions of the newspaper. At this meeting, a summary of the TMDL was provided by
DEQ personnel, followed by a description of the how the Implementation Plan would be
developed. This meeting was well attended by representatives of several Agencies or
groups including:

Virginia Department of Environmental Quality (VADEQ)
Virginia Division of Mined Land Reclamation (VADMLR)
Virginia Department of Conservation and Recreation (VDCR)
US Fish and Wildlife Service (USFWS)

Lee County Board of Supervisors/Lee County PSA

Powell River Partnership (PRP)

Daniel Boone Soil and Water Conservation District

Virginia Mining Issues Group (VMIG)

Lee County Board of Supervisors
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Also in attendance at this meeting were three residents of the St. Charles area.
Questions during this meeting included:

= Timing of implementation?

= Implementation costs?

= Funding sources?

= Who would implement required actions?

A second TAC meeting was held in conjunction with a working (governmental, industrial
and urban) group meeting on December 6™ at the Pennington Gap Town Hall to discuss
the progress to date and to solicit suggestions to the scenarios presented. Attendance was
very good for the second TAC meeting. In Section 6 of this document, a summary of a
poll taken at this meeting to rank land uses for implementation is shown, and the
anticipated implementation costs and methods of calculating costs were presented.
Suggested timing of implementation actions for various phases was presented and
discussed. Questions and/or comments raised during this meeting concerning the
proposed scenarios were discussed within the general group to arrive at a consensus.

A meeting of the residential workgroup was scheduled at the St. Charles Elementary
School on December 12", 2007. The purpose of this meeting was to present a summary
of the information presented, proposals developed as an outcome of the December 6™
TAC meeting, and to solicit suggestions from the residential workgroup as to how this
information should be utilized. A copy of the PowerPoint presentation prepared for this
meeting is attached to this document as Appendix E-2.

Since this meeting was scheduled on short notice, several methods were employed to
raise awareness of the meeting:

= Notices were distributed to the St. Charles Water and Sewer Authority and copies
posted.

= Copies of the notice were provided to the St. Charles Elementary School on
December 10" and distributed to the students. Students were requested to deliver
the notices to their parents.

= A notice was published in the December 12" edition of the Powell Valley News.

Though there were significant efforts to provide notice of the December 12" meeting, no
residents or landowners from the Straight Creek watershed attended. Representatives
from DEQ, DCR, DMLR and VMIG did attend, but the meeting was cancelled after
waiting forty-five minutes for residents and other interested parties to arrive.

The following are copies of the Publisher’s certification for the September 2007 meeting
notices, a copy of the December 12" notice from the Powell Valley News, and a copy of
the notice posted at the St. Charles Water and Sewer Authority and distributed through
the St. Charles Elementary School.
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Figure 5.1

Publisher’s Certification, September 2007 Notices

CERTIFICATE OF PUBLICATION

Public Notice of Straight Creek

Plaintiff

Total Maximum Daily Load

Implementation Plan Development Meeting

Defendant

1, Rick L. Watson, Publisher of The Powell Valley News, a
weekly newspaper published in the County of Lee, State of
Virginia, do hereby certify that the enclosed notice was
published in said paper, once a week for two successive
weeks, commencing on the twelfth of September, 2007 and

ending on nineteenth of September, 2007.

Fee $125.00

Lone Mountain Processing Plant

Drawer C

St. Charles, VA 24282

Rick Watson, Publisher

Wt £ Witz
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PUBLIC NOTICE

Of Straight Creek Total

Maximum Daily Load

Implementation Plan

Development Meeting

The Virginia Department
of Environmental Qual-
ity and the Virginia Depart-
ment for Mines, Minerals
and Energy are pleased
to announce there will be
a public meeting at the St.
Charles Elementary School
on September 20, 2007 at
7:00 p.m. for the purpose of
devaloping a TMDL Imple-
mentation Plan for Straight
Creek and its tributaries.
The Total Maximum Daily
Load {TMDL) study was fi-
nalized in 2006 and subse-
quently submitted to, and
approved by, the Virginia
State Water Control Board
and the U.S. Environmen-
tal Protection Agency.

A TMDL study identi-
fies specific impairments
to a stream and describes
in very generic terms po-
tential restoration activi-
ties. The implementation
plan {IP) expands on the
TMDL report by identifying
specific actions to address
the impairments, as well as
establishing schedules and
monitoring for these activi-
ties. This first meeting is to
solicit input from the public
concerning the identified
impairments, establishing
priorities for restoration,
identifying land ownership
and possible sources of
funding.

The impaired uses
Straight Craek is not meet-
ing are the primary recre-
ational contact and general
standard uses.

The “Primary Recreation-

al Contact” use includes
swimming, swimming and
fishing and the source of
impairment is due to bac-
terial contamination. The
bacteria originates from
sources such as failing
sewers, straight pipes,
livestock and wildlife.

The “General Standard”
use is currently defined
by the use of surveys of
the macro-invertebrates,
and the fallure to meet this
standard described as cer-
tain aquatic communities
are not present in either
sufficient quantities, or not
represented as balanced
communities. The prob-
able source for this impair-
ment was identified in the
TMDL as sediment and
total dissolved solids.

Based on the comments
received during and fol-
lowing this first meeting,
a draft plan will be de-
veloped. A second public
meeting will be scheduled
for presemtation of the
draft plan for public com-
ment. Following the sec-
ond meeting, a comment
period of thirty (30) days
will open, and comments
received during this period
will be addressed in the
Plan.

For more information,
please contact:

Ms. Shelley Williams
Regional TMDL Coordinator
Virginia Department ot
Environmental Quality
355 Deadmore Streel
F.O. Box 1688
Abingdon, VA 24212-1688
Telephone: 276-767-4845

Published in the Powell
Valley News on September
12 and 19, 2007,




Figure 5.2
Notice

Powell Valley News, December 12", 2007 Meeting
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Figure 5.3

NOTICE POSTED AT THE ST. CHARLES WATER AND SEWER AUTHORITY
AND DISTRIBUTED TO THE ST. CHARLES ELEMENTARY SCHOOL

Notice of Straight Creek T otal Maximum Daily Load
Implementation Plan Development
WORKGROUP MEETING

December 12, 2007, SPM
St. Charles Elementary 5chool
St. Charles, Virginia

The Virgiria D epartm ent for Exsirorum ental Quality and the Virginia Department for
Mlines, Minerals and Energy are pleased to atnounce the development of the
Implemertation Plan to address the TMDL Implemm entati on Plan for Straight Creelk and
its tributaries. The Total Maritmom Daily Load (TRIDL) study was finalized in 2006 and
subsequently submitted to, and appeoved by, the Virgirda State Water Control B oard and
the T 5. Exvvirorumental Protection & gency.

Thisnotice isto solicit stakeholders from the Straght Creek Watershed for adwisory
cominittess to aid in the devel opm ent of the Implementation Plan. If wou live or work in
the watershed, o work for an A gency with management responsibilities for the Strad ght
Creek watershed, we irrrite yowr participation The developmental committees, or focus
groups, ate needed in the areas of:

Fesidential

Goverrunert (Local, State and F ederal)
rhan

Industrial

For more information, please contact:

Mz Bhelley William s, Regiond TMDL Coordinator
Virgiia Department of Eqvvir ot ental Quality

355 Deadmoore Street

PO Buox 1638

Atingdon Virginia 24212-1688

Telephone: (2761 676-4545
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6.0 IMPLEMENTATION ACTIONS

At the TAC/Workgroup meeting of December 6, 2007, a poll was taken to rank the land
uses or impairment sources. Members of the TAC/Workgroups were asked to rank each
land use or impairment source by order of importance with 1 being the highest priority,
and 15 being the lowest (Table 6.1). As a result of this poll, we found the four highest
priority sources to be: 1) Abandoned Mine Lands; 2) Straight Pipes; 3) Forest,
Disturbed; and 4) Channel Erosion.

Table 6.1 (See Appendix F for Land Use Location Map)

LAND USE (AS SEDIMENT | FECAL #OF WEIGHTED
PER THE ACRES RANKING
TMDL) (Malyr)* RESPONSES | AVERAGE
'ﬁ:r?gfoned Mine |1 990.02 | 15,014.00 10 1.90 1
Straight Pipes 0.00 30.55 4.96E+14 10 2.00 2
Forest Disturbed 73.93 1,040.00 10 5.20 3
Channel Erosion 196.15 2.24 10 5.40 4
Active Mine
Area 17.25 49.72 9 7.11 5
Cropland 10.45 375.20 9 7.89 6
Residential
Pervious 126.39 28.25 9 8.00 7
Reclaimed Mine
Lands - Not 0.00 0.00 10 8.40 8
Permitted
Residential 17.25 1.58 9 8.56 9
Impervious
Commercial 14,53 1.33 9 8.67 10
Impervious
Pasture/Haylands 44.03 40.59 9 9.22
Forest 14,425.99 2,207.00 9 10.11
Commercial 2,57 0.61 9 1056
Pervious
Reclaimed Mine | 5, ¢q 0.39 10,56
Area
VAR102252
(VDOT Permit) 0.00 0.02 11.56
TOTALS: 17,671.17 18,791.48

Also at this meeting, the phasing of implementation was discussed. Three scenarios (I, I,
and I11) were presented (see Figure 6.1), with the four priority impairment sources
addressed in each phase. Each scenario is projected to reduce the instantaneous
exceedance rate to 2.19% as described in Scenario 2 in the TMDL. While Scenarios |
and 11 offer significant reductions in TSS and TDS loading to the watershed, the goals of
the TMDL must be paired to an implementation plan that provides reasonable assurance
of attaining said goals in a reasonable and cost-effective manner. As stated in the TMDL

! Disturbed Forest is described as areas in which forest is the primary land use but the canopy has been
broken or the floor disturbed by logging activities, road or pipeline construction, or in preparation of
mining activities. This description is also appropriate for mined areas that are in the early stages of

reforestation.

35



document, the goal of the implementation plan is to remove Straight Creek and its
tributaries from the 303(d) list of impaired waters for recreational and aquatic life uses. In
public meetings, the DEQ TMDL Coordinator for the Southwest Region confirmed that
the point of success will be determined at RM0.11. While TSS and TDS allocations are
specified in the TMDL, attaining the General Standard (aquatic life) will be measured by
use of VASCI scoring rather than by meeting the stated allocations.

Scenario | would require restoration of all of the primary targets identified in Table 6.1,
with a projected cost of $23,250,000. Approximately $9,900,000 of this total would be
for reclamation of AML features beyond those currently proposed by the USACOE and
through AML funding. Funding AML restoration/reclamation in the amounts required to
meet Scenario | is not present at this time due to the low priority of these sites based on
the AML inventory by DMME. A grant proposal® has been co-authored by DMME and
The Nature Conservancy to fund a joint effort to conduct an updated inventory, threat
assessment and prioritization of AML sites in the Clinch-Powell Basin. As Straight Creek
now has a TMDL in place, and AML sites area identified as a major contributor of
pollutants to Straight Creek, AML features within this watershed may be re-categorized
as Priority 2 sites, thus becoming eligible for restoration funding. As stated on the
VADMLR website:

“Virginia maintains an AML Inventory to catalog the abandoned mine problems
throughout the state. Current data show more than $115,000,000 in estimated costs to
reclaim just the highest priority AML features. To date, DMLR has expended more than
$55,000,000 reclaiming AML sites in Virginia.

Virginia's AML Program is widely recognized as one of the best AML programs in the
nation. The federal Office of Surface Mining has selected several Virginia AML projects
for national awards, and two projects have been awarded the "Best of the Best"
distinction.

A common problem facing AML programs nationwide is the limited amount of money and
the seemingly limitless amount of land in need of reclamation.” ®

In contrast, Scenario I11 has the lowest cost for Phase | implementation by not requiring
restoration of eroding or failing stream channels and banks. This option presents the
lowest potential for success in Phase I, as TSS and TDS liberation in the stream channels
is immediately impacting water quality. This scenario will require the implementation of
Phase II.

Phase | of Scenario Il provides for reductions in all four of the priority targets, while
initially, Phase 11 begins with the evaluation of the success of Phase I. Bacterial loading
will be reduced to the TDL allocation; TDS loading will be reduced by 8.39% and TSS
loading reduced by 11.39% from the existing condition described in the TMDL. Using
data collected throughout the watershed, targeted remediation will commence in Phase |1

2 Email attachment November 17, 2008
® http://www.mme.state.va.us/DMLR/docs/aml.shtml
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to reach the goal of scoring as un-impaired when using the VASCI. In doing so, the
limited resources available can be best utilized in the watershed.

Figure 6.1 is a graphic representation of the three scenarios evaluated for implementation.
Scenario 11 was chosen for implementation, and in doing so, the four land uses as ranked
by the members of the TAC/Workgroups will be addressed by this plan.

Tables 6.2 through 6.5 list the anticipated reductions to be realized through

implementation of Scenario I, by phase. Anticipated TSS reductions are presented in
Tables 6.2 and 6.3, by phase, while Tables 6.4 and 6.5 address TDS reductions by phase.
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Table 6.2

STRAIGHT CREEE TMDL IMPLEMENTATION PLAN - TSS - PHASE 1

SEDIMENT TMDL EXISTING SEDIMENT LOADS POST-IMPLEMENT ATION LOADS
LA (Acres) (Hectares)* | Mghm)* | (Mg/hayry' | (Acres) | {Hectares) Mgiyr) | Mg/ha'yr)
1,080.92 80570 15,014.00 1863 1,790.92 15,502.28 18.63
Cotrnercial Impervious 14.53 5.88 133 0.23 14.53 5.88 1.35 0.23
Cotnmercial Pervious .57 1.04 0.61 0.59 157 1.04 0.61 0.59
Cropland 1045 4.23 375.20 g8.6 10.45 4.23 37478 g8.6
Forest 14,425.99 5,838.00 2,207.00 0.38 1442599 5,838.00 2,21844 0.38
73.93 249.92 1,040.00 .78 73.93 29.93 116.69
PastureHaylands 44.03 1782 40.59 218 44.03 17.52 40.63 218
Feclaimed Mine Lands - Mot Pernitted 0.00 0.00 0.00 0.00 20001 315.67
Flesidential Itnpervious 17.35 6.95 158 0.23 17.35 6.95 1.61 0.23
Fesidential Pervious 126.39 5115 28.25 0.55 126.39 51.15 28.13 0.55
NPS Loads] 16,706.08 6,760.72 18,708 56 14627 16,706.08 6,760.72 16,600.1% 111.49
Fermitted Mining (WELA):
Feclaimed Mine Area 75169 304.2 0.39 0.13 75169 304.2 0.39 0.13
Active Mine Area 17.25 6.95 4072 7.12 17.25 6.95 4072 0.39
WAR102252 0.00 i 0.0z 0.0z 0.00 i 0.0z 0.0z
0.00 i 30.55 0.00 i
PS5 Loads T68.04 31118 80.68 727 T68.94 311.18 5013 054
0.00 i 224 0.00 i
‘Watershed Total Loads] 17.475.02 7071900 18,701 48 15354 17475.02 7,071.00 16,651.43

Table 6.3
STRAIGHT CREEE TMDL IMPLEMENTATION PLAN - TSS - PHASE 2
SEDIMENT TMDL POST-PHASE1 CONDITIONS POST-IMPLEMENT ATION LOADS
{LA) {Acres) (Hectares)* | (Mgiyt)* | (Mghatr)* |  (Acres) | (Hectares) | (Mgiyr) | (Mgha/iyr)
1,790.92 13,502.28 15.63 0.00 0.00 i
Commercial Impervious 1453 588 135 0.23 14.53 588 1.35 0.23
Comumnercial Pervious .57 1.04 061 0.59 157 1.04 0.61 0.59
Cropland 1045 423 37478 38.6 10.45 423 37478 35.6
Forest 1442599 5,838.00 2,218.44 0.38 1442599 5,838.00 2,218.44 0.38
73.03 29.93 116.69 73.93 29.93 116.69
PastureHaylands 44.03 17.52 40.63 228 44.03 17.52 40.63 218
Feclaimed Mine Lands - Mot Penmitted 200.01 315.67 1,990.92 3.142.23
Fesidential Irnpervious 17.25 6.95 La1 0.23 17.35 6.95 1.61 0.23
Fesidential Pervious 126.39 51.15 28.13 0.55 126.39 51.15 28.13 0.55
NPS Loads] 16,706.08 6,760.72 1660018 111.49 16,706.08 6,760.72 592447 100.66
| Fermitted Mining (WELA):
Fedaimed Mine Area 751.69 304.2 0.39 0.13 751.69 304.2 0.39 0.13
Active Mine Area 17.25 6.95 4072 7.1 17.35 6.95 4072 0.39
WARL02252 0.00 i 0.02 0.02 0.00 i 0.02 0.02
0.00 i 30.55 0.00 i
PS Loals T68.94 51118 8068 727 T65.94 511.1% 5013 054
196.15 7038 224 0.00 i
‘Watershed Total Loads] 1767117 715128 16,683.10 118.76 17,475.02 7,071.00 5,075.72
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Table 6.4

STRAIGHT CREEK TMDL IMPLEMENTATION PLAN - TDS - PHASE 1

TDS TMDL EXISTING TDSLOADS POST-IMPLEMENTATION LOADS (PHASE 1)
L4) (Acres) (Hectares)* | Kgiyn* | ®ghaiyr)* | (Acres) | (Hectares) Kghr) Kg'ha'yr)
[Ahandoned Iine Lands 1,000.02 80570 1.3336E+07 | 1 65526404 | 1,700.02 7476 1 20E+07 166E+04
Commercial Impervious 14.53 588 1.1814E+03 | 2.0092E+02 14.53 5.88 1.18E+03 | 2.01E+02
Commercial Pervious 2.57 1.04 5.4184E+02 | 5.2100E+02 157 1.04 542E+02 | 5.21F+02
Cropland 1045 423 333276405 | 7.8788E+04 10.45 423 3.33E+05 | 7.83E+04
Forest 14,425.99 553800 1.0604E+06 | 3.3580E+02 | 1442500 | 583800 1.06E+06 | 3.36E+02
Forest Distarhed 73.03 2002 0.2370E+05 | 3.0875E+04 73.03 2092 7 SE+05 | 2.53E+04
Pasture/Haylands 44.03 17.82 3.6054E+04 | 2.0233E+03 44.03 17.82 361E+04 | 2.02F+03
Feclaimed Mine Lands - Not Permitted 0.00 0.00 0.0000E+00 | 0.0000E+00 20001 30,94 1.17E+05 1.40E+03
R.esidential Impervious 17.25 6.08 1.4034E+03 | 2.0107E+02 17.25 6.08 L40E+03 | 2.01E+02
R.esidential Pervious 126.30 5115 2.5093E+04 | 4.0058E+02 126.39 5115 251E+04 | 4.01F+02
NPS Loads| 16,706.08 6,760.72 | 1.661SE+07 |DNNNN] 16,706.08 | 6,760.72 | 152E+07
Fermitted Mining (WLA):
Redaimed Wine Lands 751.69 304.2
pren WBE o 1.8000E+05 | 5.7844E+02 768,04 31118 1.80E+05 1.30E-01
VAR102252 0.00 0 1.7765E+01 0.00 0 2.24E+03
Straight Pipes 0.00 0 1.8700E+04 0.00 0 0.00E+00
PSLoads|  768.04 31118 19872E+05 768.04 31118 182E+05
Channel Erosion 0.00 0 1.0807E+03 0.00 2.23E+03
Watershed Total Loads] 17,47502 707190 | 1.6819E+07 17475.02 | 7,07190 134E+07
Table 6.5
STRAIGHT CREEK TMDL IMPLEMENTATION PLAN - TDS - PHASE 2
TDS TMDL POST-PHASE 1 CONDITIONS POST-IMPLEMENTATION LOADS (PHASE 2)
(L) (Acres) (Hectares)* (Kgiyr)* (Kg/ha/vr)* (Acres) (Hectares) (Kg/vr) (Kg/ha/vr)
1,790.92 724.76 1.20E+07 1.66E+04 0.00 1.66E+04
Commercial Impervious 14.53 5.88 1.18E+03 2.01E+02 14.53 5.88 1.18E+03 | 2.01E+02
Commercial Pervious 2.57 1.04 5.42E+02 5.21E+02 2.57 1.04 542E+02 | 5.21E+02
Cropland 10.45 4.23 3.33E+05 7.88E+04 10.45 4.23 3.33E+05 | 7.88E+04
Forest 14,425.99 5.838.00 1.96E +06 3.36E+02 | 1442599 5.838.00 1.96E+06 | 3.36E+02
) 73.93 29.92 7.56E+05 2.53E+04 73.93 29.92 y 1.40E+03
|Pasture/Havlands 44.03 17.82 3.61E+04 2.02E+03 44.03 17.82 3.61E+04 2.02E+03
|[Reclaimed Mine Lands - Not Permitted 200.01 £0.94 1.13E+05 1.40E+03 1,990.92 B05.7 1.40E+03
[Residential Impervious 17.25 6.98 1.40E+03 2.01E+02 17.25 6.98 1.40E+03 | 2.01E+02
Residential Pervious 126.39 51.15 2.51E+04 4.91E+02 126.39 51.15 251E+04 | 4.91E+02
NPS Loads|  16,706.08 6,760.72 L52E+07 16,706.08  6,760.72 3.53E+06
Permitted Mining (WLA):
Reclaimed Mine Lands 751.69 304.20 o 751.69 304.2 1.40E+03 | 4.61E+00
Active Y125 6.98 S SN 17.25 6.98 1.79E+05 | 2.56E+04
VAR102252 0.00 0.00 1.78E+01
y " 0.00E+00 0.00 0.00 )
PS Loads) 768.94 311.18 1.82E+05 768.94 311.18 1.80E+05
196.13 79.38 9.95E+02 1.25E+01]  196.15 79.38 497E+02 | 6.27E+00
Watershed Total Loads|  17,671.17 7,151.28 1.54E+07 17,671.17 | 7,151.28 3.71E+06
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As there are six (6) subwatersheds (tributaries) within Straight Creek that are 303(d)
listed, estimates were prepared to determine the impact of the proposed reductions on a
subwatershed basis. Each subwatershed (tributary) is identified on Figure 1.1, while the
following provide greater detail for said subwatershed (Note, areas in red are mining features
as shown on the USGS topographic maps):

Figure 6.2 Straight Creek,
Mainstem

Figure 6.3 Stone Creek
Subwatershed
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Figure 6.4 Ely Creek
Subwatershed:

Figure 6.5 Puckett
Creek Subwatershed
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Figure 6.6 Lick Branch
Subwatershed
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Figure 6.7 Baileys Trace
Subwatershed
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Figure 6.8 Gin Creek Subwatershed

Darhyville- {
STRIP MINES . W

Tables 6.2 through 6.5 list anticipated reductions, by phase, needed to achieve the
designated uses for Straight Creek and its tributaries. The following tables (6.6 — 6.8)
reduce that data to a subwatershed level so that restoration/mitigation activities can be
focus at that level:*

* The gross acreages provided in this section where obtained from Table 5.2 of the Straight Creek TMDL

Study, page 5-7. The acreage of each land use within a subwatershed was determined as follows:

a. Mined areas as depicted on the Pennington Gap, Evarts, Hubbard Springs and Ben Hur U.S.
Geological Survey topographic maps were measured by the use of AutoCAD 2007 and adjusted to the
acreage provided by said Table 5.2.

b. Active mining operations exist only in Bailey’s Trace, Gin Creek, and the headwaters of Straight
Creek, and these acreages were prorated by percentage within the sum of these three subwatersheds to
match Table 5.2 of the TMDL.
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Table 6.6°

Table 6.7

STRAIGHT CREEK AND TRIBUTARIES - LAND USE DISTRIBUTION
Stream Stone Creek |Ely Creek |Lick Branch [Puckett Creek |Baileys Trace |Gin Creek |Straight Creek |[TOTALS
Drainage Areas (Acres) 5.251.07 | 1,813.63 226.08 1,645.01 2,720.30 1,629.05 4.386.03 17,671.17
cd Mine ! 1,990.92 287.72 242.32 12.16 145.74 400.31 180.34 722.34 1,990.92
Ce 1al Impervious 14.53 4,32 1.49 0.19 1.35 224 1.34 3.61 14.53
Commercial Pervious 2.57 0.76 0.26 0.03 0.24 0.40 0.24 0.64 2.57
Cropland 10.45 3.11 1.07 0.13 0.97 1.61 (.96 2.59 10.45
Forest 14.425.99 4286.75 1480.57 184.56 1342.92 2220.74 1329.89 3580.57 14425.99
D . 73.93 21.97 T.59 0.95 6.88 11.38 6.82 18.35 73.93
Pasture/Haylands 44.03 13.08 4.52 (.56 4.10 6.78 4.06] 10,93 44.03
|Reclaimed Mine Lands - Not Permitted 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
|Residential Impervious 17.25 5.13 1.77 0.22 1.61 2.66 1.59 4.28 17.25]
Residential Pervious 126.39 37.56 12.97 1.62 11.77 19.46 11.65 31.37 126.39
NPS Loads 4660.39 1752.56 200.42 1515.57 2665.56 1536.88) 4374.68 16706.07
Permitted Mining (WLA):
Reclaimed Mine Area 751.69 223.37 71.15 9.62 69.98 115.72 69.30) 186.57 751.69
Active Mine Area 17.25 0 0 0 0 5.37 3.22 8.66 17.25]
VAR102252 (.00 0 0 0 0 0 0 0 0.00
5 P 0,00 1] 1] 0 0 () 1] 0 0.00
PS Loads 223.37 77.15 9.62 69.98 121.09 72.51 195.23 768.94
196.13 58.29 20.13 251 18.26 30.20 18.08 48.69 196.15)
‘Watershed Total Loads 4,942.05 | 1,849.84 212.55 1,603.81 2,816.84 1,627.48 4,618.60 17,671.17 I
STRAIGHT CREEK AND TRIBUTARIES - 1SS LOADING (MG/YR) - AS PER THE TMDL
Stream Fitunr Creek ﬁ;l_\- Creek |Lick Branch |Puckett Creek |Baileys Trace |Gin Creek rSlraighl Creek |TOTALS
Drainage Areas (Acres) 5,251.07 1,813.63 226.08 1,645.01 2,720.30 1,629.05 4,386.03 17,671.17
1 -d Mine | 1 1.000.92 2, 169,74 1,827.37 91.71 I,WQ.UB 3.018.84 1,3539.96 544731 15,014.00
C ial Impervious 14.53 0.40 0.14 0.02 0.12 0.20 0.12 0.33 1.33
Commercial Pervious 2.57 0.18 0.06 0.01 0.06 0.09 0.06 0.15 0.61
Cropland 1045 111.49 3851 4.50 34.93 57.76 34.59 93.13 375.20
[Forest 14,425.99 655.82 226.51 28.24 205.45 339.75 203.46 547.78 2,107.00
1 ¢ 73.93 309.04 106.74 13.31 96.81 160.10 95.87 258.13 1,040.00
Pasture Haylands 44.03 12.06 4.17 0.52 3.78 6.25 3.74 10.07 40.59
Reclaimed Mine Lands - Not Permitted 0.00 - = = - & F = =
Residential Impervious 1725 0.47 0.16 0.02 0.15 0.24 0.15 0.39 1.58
[Residential Pervious 126.39 8.39 290 0.36 2.63 4.35 2.60 7.01 28.25
NPS Loads 3267.60 2206.55 138.97 1442.96 3587.58 1700.55 6364.31| 18,708.56
Permitted Mining (WLA):
Reclaimed Mine Area 751.69 0.12 0.04 - 0.04 0.06 0.04 0.10 0.39
Active Mine Area 17.25 - - - - 15.48 9.27 24.96 49,72
VAR102252 0.00 - - - 0.02 - - - 0.02
5 " 0.00 - - - - - - - -
PS Loads 0.12 0.04 0.00 0.06 15.54 9.31 25.006 50.13
196.15 0.67 0.23 0.03 0.21 0.34 0.21 0.56 2.24
Watershed Total Loads 3268.38 2206.82 139.00 1443.22 3603.47 1710.07 6389.93| 18,760.93

> See foot note (4), above.



Table 6.8

STRAIGHT CREEK AND TRIBUTARIES - TDS LOADING (KG/YR) - AS PER TMDL
Stream '.‘-Stam- Creek |Ely Creek |Lick Branch [Puckett Creek |Baileys Trace |Gin Creek |Straight Creek |TOTALS
Drainage Areas Acres 5,251.07 | 1,813.63 226,08 1,645.01 2,720.30 | 1,629.05 4,386.03 | 17,671.17
1 1,990.92 1.92E+06] 1.62E+06 8.12E+04 9.74E+05 2.67E+06] 1.20E+06 4.83E+06] 1.33}‘,+{Iﬂ
Commercial Impervious 14.53 3.51E+02] 1.21E+02 1.51E+01 1.10E+02 1.82E+02| 1.09E+02 2.93E+02 ].lBF:Hl.!l
Commercial Pervious 2.57 1L.61E+02| 5.56E+01 6.93E+00 5.05E+01 8.34E+01] 5.00E+01 1.35E+02]  5.42E+02]
Cropland 10.45 9.90E+04] 3.42E+04 4.26E+03 3.10E+04 5.13E+04] 3.07E+04 8.2TE+04 3.33E+ﬂ5|
FForest 14,425.99 5.82E+05] 2.01E+05 2.51E+04 1.82E+05 3.02E+05] 1.81E+05 4.86E+05 1.96E+06)
] ) 73.93 2.75E+05] 9.48E+04 1.18E+04 B.60E+04 1.42E+05] 8.52E+04 2.29E+05]  9.24E+05
Pasture Haylands 44.03 1.OTE+04] 3.7T1E+03 4.62E+02 3.36E+03 5.56E+03 +03 8.96E+03 3.61E+04
Fcc]aimcd Mine Lands - Not Permitted 0.00 0.00E+00] 0.00E+00 0.00E+00 0.00E+00 0.00E<00 0.00E+00]  0.00E+00]
Residential Impervious 17.25 4.16E+02] 1.44E+02 1.79E+01 1.30E+02 2.16E+02 3A4TE+02 1.40E+03)
[Residential Pervious 126.39 T.46E+03| 2.58E+03 3.21E+02 2.34E+03 3.86E+03] 2.31E+03 6.23E+03 2.51E+04
NFPS Loads 2.90E+06| 1.96E+06 1.23E+H05 1.28E+06 JASEHD6] 1.51E+06 5.64E+06 1.66E+07
Permirted Mining (Wi A):

Reclaimed Mine Area 751.69 4.16E+02] 1.44E+02 1.79E+01 1.30E+02 2.16E+02| 1.29E+02 JASE+02]  1.40E+03)
Active Mine Area 17.25 0.00E+00] 0.00E+00 0.00E+00 0.00E+00 5.56E+04] 3.33E+04 8.9TE+04 1.79E+05]
VAR102252 0,00 0.00E+00] 0.00E+00 0.00E+00 1.78E+01 0.00E+00]  0.00E+00 0.00E+00) 1.‘}'31‘1+ﬂl|
0.00 5.56E+03[ 1.92E+03 2.39E+02 1.74E+03 2.88E+03] 1.72E+03 4.64E+03 ].STI-lH}xll
PS Loads S.9TE+03| 2.06E+03 2.5TE+02 LEYE+03 S.8TE+04] 3.52E+04 9.4TE+04 1.99]:'.-H}S|
196.15 5.91E+02 2.04E+02 2.55E+01 1.85E+02 3.06E+02] 1.83E+02 4.94E+02 1,991",'*“3'
Watershed Total Loads 2.90E+06| 1.96E+06 1.24E+05 1.28E+06 J.24E+06| 1.54E+06 3. 74E+06 1.68]:'.+{I'|"|

6.1 Bacterial Impairment, Phase I

The TMDL identifies sixteen sources of bacteria (Table 6.9) within the watershed with a total load of 8.87E+14 cfu/yr. Of this
volume, the single largest contributor is from straight pipes or failing septic systems (4.96E+14 cfu/yr or 55.94% of the annual load).
The TMDL describes reductions as necessary to meet the total allocation, as approved. Please note that while the TMDL indicates the
final allocation to be 1.81E+13 cfu/yr (see Table 6.10), the sum of the final allocations for various sources is actually 2.11E+14, a
difference of 1.93E+14 cfulyr.
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Table 6.9° Land-based and direct E. coli loads in the Straight Creek impairment for existing
conditions and the final allocation

Total Annual Total Percent
Source Loading for Existing Annual .
. Reduction
Uses Allocation
Land Based

Abandoned Mine Land 3.11E+13 2.11E+13 32%
Active Mining 6.07E+12 6.07E+10 99%
Barren 5.64E+10 5.64E+08 99%
Commercial 8.69E+11 8.69E+09 99%
Cropland 2.32E+11 4.64E+10 80%
Forest 2.24E+14 1.52E+14 32%
Livestock Access 3.33E+11 6.66E+10 80%
Pasture 7.57E+12 1.51E+12 80%
Reclaimed 4.38E+13 2.98E+13 32%
Residential 6.60E+13 6.60E+11 99%
Roads 4.66E+12 4.66E+10 99%
Water 0.00E+00 0.00E+00 0%
Wetlands 2.46E+11 1.67E+11 32%
Direct
Livestock 3.55E+10 3.55E+10 0%
Wildlife 5.70E+12 5.70E+12 0%
Straight Pipes 4.96E+14 0.00E+00 100%

Table 6.10" Average annual E. coli loads (cfu/year) modeled after allocation

. WLA LA TMDL
Impairment cfuyny  cruyy  MOS T cruyn
E
Straight Creek (FC) 0.00E+00 1.81E+13 é_ 1.81E+13

As it is impractical to eliminate bacterial contributions from wildlife, either as a direct
source or from abandoned mine lands, active mining areas, barren, or reclaimed areas, the
focus during Phase | will be straight pipes and failing septic systems. Elimination of
these sources is shown by the TMDL to decrease the violation rate from 84.29% to a rate
of 2.19% (Scenario 2 as shown on Table 6.8).

® Straight Creek TMDL Table 5.2, page 5-7
"ibid, Table 5.3, page 5-7
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Table 6.11% Allocation scenarios for bacterial concentration with current loading estimates in the
Straight Creek impairment

Percent Reduction in Loading from Existing Condition Percent Violations
Scenario . . NPS NPS ) Single
Direct NPS Direct . . Straight | GM>126 Sample
NUmber |\ \iidlife | wildlife | Livestock | F2sture/ | Residential Pipgs ctuoomL | 5235
Livestock Urban
cfu/100mL
1 0 0 0 0 0 0 100.0 84.29
2 0 0 0 0 0 100 0.0 2.19
3 0 0 90 50 50 100 0.0 1.44
4 0 0 100 100 100 100 0.0 0.82
5 10 0 100 99 99 100 0.0 0.82
6 0 10 100 99 99 100 0.0 0.55
7 0 32 100 99 99 100 0.0 0.00
8 0 32 0 80 99 100 0.0 0.00

Two sewer projects proposed since the approval of the TMDL will significantly impact
the bacterial loading from anthropogenic sources in the Straight Creek watershed. First is
the North St. Charles Sewer Extension. This project connected approximately 110 homes
in the Darbyville, Turner Siding, and Monarch communities to the St. Charles sewer
system. Due to the locations of these homes, few, if any, had effective sewage disposal
systems prior to the construction of the extension.

The second project is located in Fawn Branch at the community of Dominion. Funding
for a decentralized sewer system was obtained in the form of a Virginia WQIA/cost share
grant. The decentralized sewer project is in the design stage, and construction is
anticipated during the first or second quarter of 2009, eliminating an estimated 10 straight
pipes. Property for the collection site is being donated by Powell Mountain Coal
Company, and labor/equipment for the construction of the primary collection line is
being provided by Lone Mountain Processing, Inc.

There are several other small communities in the watershed that are isolated from
municipal facilities, and plans for providing service to these areas are not currently under
consideration. The Fawn Branch/Dominion project is expected to serve as a pilot project
for use throughout the watershed in the elimination of straight pipes or failing systems.

Excluding Stone Creek and its tributaries, completion of the above mentioned projects
will result in nearly all of the residences and/or businesses located along the main stem of
Straight Creek having a functioning sewage system or service. The area of Bailey’s Trace
lying above its confluence with Fawn Branch will be the second area targeted for grants
to install sanitary facilities, followed by Stone Creek and its tributaries. As per the
TMDL, upon completion of the Fawn Branch project, a total of 236 (or 66.3% of the pre-
TMDL) straight pipe or failing systems will remain to be addressed. It is suggested that
an exploratory committee be formed to develop a plan for providing sewage service, or
functioning septic systems. The goal of this committee would be to identify needs for
specific areas where sewer mains could be installed as well as areas where cluster or

8 Straight Creek TMDL, Table 5.1, page 5-4
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single unit systems will be required. Members of the committee should include the Saint
Charles Water and Sewer Authority, the Lee County PSA, the Lee County Health
Department, and LENOWISCO. The second function of this committee would be to
develop grants, endowments or other sources of funding for the design for each project
area. Identification and design of the projects should be completed within five (5) years
of the inception of the Committee. The goal for on-the-ground implementation of Phase |
should be completed within ten years of approval of the Implementation Plan.

A recommendation to enhance the elimination of straight pipes or failing systems would
be to require mandatory hookups as sewage service is provided in an area.

Another recommendation is for increased enforcement of non-complying sources.
Persons owning residences or other facilities who fail to hookup to approved sewage
disposal systems when they become available, and who can not demonstrate they have a
septic system that is functioning properly, should be cited by the Lee County Health
Department.

6.1.1 Bacterial Impairment, Phase 11

The initial action of Phase Il is the evaluation of the monitoring results gathered during
the construction stages of Phase | and immediately following completion of this activity.
Should the monitoring results indicate the water quality standards are being met; no
further actions will be required.

Should the monitoring indicate that elimination of straight pipes and remediation or
elimination of failing systems has not achieved compliance, additional measures will be
required. Candidates for these additional actions are related to livestock and
residential/urban sources, primarily in the form of residential wastes (unmanaged trash
deposits or leaking containers), and pet wastes. As per the TMDL?, reductions of 100%
for direct livestock deposition, 50% reductions from pasture/NPS, and 50% from
residential/urban sources will result in a violation rate of 1.44%, and a reduction of 100%
of these sources results in an estimated violation rate of 0.82%.

To achieve the reductions during Phase Two, should they be required, the use of BMP’s
is proposed. These may include activities such as:

= Diversions or Earthen Berms

= Fencing (Livestock Exclusion)

= Litter Control

= Pet Waste Disposal Systems

= Filter zones (vegetated buffers zones)

® Straight Creek TMDL Table 5.1, page 5-4
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6.1.2 Other Actions

In order to achieve a violation rate of 0%, it would be necessary to reduce wildlife
populations, which is not practical or desirable. Should the above efforts not be
successful in achieving the desired water quality, it may be necessary to evaluate the
feasibility of the designated use of “Primary Contact Recreation” through the Use
Attainability Analysis (UAA) process. Should it be found that the current designated use
is not fully achievable, the use could be refined (tiered designation of use) to incorporate
a sustainable designation such as “Secondary Contact Recreation”.

6.2 Benthic Impairment

The “Most Probable Stressors” identified in the TMDL as related to the benthic
impairment are sediment and total dissolved solids (TDS). Sediments are generally
controllable through the use of BMP’s, and a list of common sediment BMP’s has been
developed by the Virginia Department of Mined Land Reclamation.

However, TDS is more difficult to manage. Many techniques commonly used in
controlling total suspended or settleable solids will increase the concentration of
dissolved solids. For example, many flocculants used to control suspended sediments in
sediment ponds are products with an iron or aluminum base. While effective in
consolidating the suspended materials, the metal base is dispersed in the water column
increasing TDS and conductivity. Other products have significant sulfate or chloride
content, which in turn increase TDS and conductivity. Considering this, and as
recommended in the TMDL', methods used to minimize erosion and reduce infiltration
of surface waters into improperly graded (non-reclaimed) mine spoils commonly found
on AML sites. When infiltration occurs on these sites, the water exits the earth as a
mineralized groundwater discharge (i.e., spring, seep, etc.) to contribute to the base flow
for area streams. Newly created disturbances (both point source* and non-point source
sites) should utilize BMPs to minimize erosion and infiltration of surface water and
ground water. The document “Coal Remining Best Management Practices Guidance
Manual”*? identifies the reduction of surface water infiltration as a key in the reduction
of mineralization of said waters and prevention of AMD formation as well as

1o Straight Creek TMDL, page 11-5 states “Streambank stabilization in conjunction with riparian buffer
zones will be useful in addressing both the TDS and sediment issues. Streambank stabilization will allow
the development of a riparian zone, and will also reduce sediment delivery from the eroding streambank.
TDS is associated with sediment delivery to the stream and the resulting increase in sediment/water
contact. Decreasing streambank erosion problems should consequently have a beneficial impact on TDS
as well as sediment levels.”

1 The design of sediment control structures for mining related activities is regulated under VAC 25-130-

816.46(c) (Hydrologic Balance; siltation structures) and VAC 25-130-817.46(c). Compliance with these

regulations is assumed to be the application of BAT. Also see USEPA document number 440182057,

“Final Development Document for Effluent Limitations Guidelines and Standards for Coal Mining”, 1982

for BAT determination and “Multi-Sector General Permit For Stormwater Discharge Associated with

Industrial Activities”, Subpart 8.H.4.1.3

12 Coal Remining Best Management Practices Guidance Manual, EPA 821-R-00-007, March 2000,

Sections 1.1 and 1.2
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management of ground water sources exposed by surface activities. BMPs suggested
include:

Regrading to approximate the original contour, where practical or at a minimum.
grading to prevent pooling and infiltration,
Installation of surface diversion ditches, collection sumps, or swales

0 Where possible, diversions should be constructed in undisturbed areas to

prevent the passage of surface water over disturbed areas.

Low-permeability caps or seals,
Revegetation (establishment on an accelerated schedule, use of temporary cover
crops, increasing mulching rates, etc),
Sealing of streams or diversions crossing disturbed areas,
Daylighting of abandoned mine workings,
Sealing of subsidence fissures,
Sealing of mine audits and auger holes to exclude oxygen,
Installation of mine drains at down-dip audits to prevent saturation of seal
materials,
Construction of highwall drains (vertical and horizontal) to reduce contact with
spoil materials,

Other BMPs that should be utilized are:

Use of land clearing debris (trees, shrubs, etc) to create filter strips along the
surface contour,

Over-sizing sediment ponds and sumps (providing longer retention periods),
Constructing headwalls at drainage culvert inlets and stabilized splash areas at the
outlets to minimize erosion,

Accelerated maintenance (more frequent clean-out) of sediments ponds and
roadway sumps,

Installation of rock check or gabion dams to serve as pre-filters for channeled
flows,

Construction of level-spreaders at the outlets of diversion ditches to reduce flow
velocities and erosion

In 2006, a document was submitted to the Virginia Department of Mined Land
Reclamation evaluating the effectiveness of best management practices (BMPs)*® and a
spread sheet was developed by the DMLR as a cost analysis of BMP implementation,
based on active mine sites as well as AML sites.* Similar costs (Table 6.12) would be
expected for implementation of BMPs at non-mining/AML sites.

3 Projected Costs of Implementation of Proposed BMP Control Measures to Meet Total Maximum Daily
Loads in the Southwest Virginia Coalfields, Appalachian Technical Services, 2006

14 Cost Analysis Table for Mined Land Best Management Practices, Virginia Department of Mined Land
Reclamation
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Table 6.12%°

Mined Land BMP Unit Cost (3)

Acre
Revegetation $ 1,000
Regrading $ 2,500
Daylighting with Resource Recovery $ 75,000
Daylighting without Resource Recovery $ 10,000
Paving Roads $ 13,950
Wetland Construction $ 10,250
Stream Buffer $ 4,550
Diversion Ditches $ 2,010

From the discussion during the TAC/Workgroup meeting, three sources of TSS/TDS
were chosen as action items: (1) abandoned mine lands, (2) disturbed forest lands and (3)
channel erosion. Straight pipes were also identified, while this is primarily a human
health issue, there are loads of both TSS and TDS generated from uncontrolled sewage®®.

6.2.1 Phase |
6.2.1.1 Abandoned Mine Lands

It is estimated that within the Straight Creek watershed there are approximately 1,991
acres of abandoned mine lands and two tributaries that contain significant acid mine
drainage (AMD) sites (Ely and Puckett Creeks). The US Army Corps of Engineers in
cooperation with the VADMLR has constructed a series of treatment ponds (SAPS Cells)
at one of the AMD sites in Ely Creek, and another is under construction at Puckett Creek.
These sites reduce TSS and through the reduction of metals, the TDS/conductivity of the
controlled areas is reduced while raising the pH to acceptable levels (above 6.0).
Additional AMD sites exist in the Ely Creek area that will require remediation.

In other areas of the watershed, activities such as drainage control are required to prevent
erosion and infiltration into disturbed soils. Many areas will require slope grading, pit
elimination, topsoil placement and revegetation to accomplish the goals of the TMDL. As
stated in Section 11.1.2 of the TMDL®" “...in watersheds where benthic stressors have
been identified as suspended and dissolved solids may be achieved with sediment control
measures and best management practices (BMPs)”. The TMDL further states on page 11-5,
“Decreasing streambank erosion problems should consequently have a beneficial impact on
TDS as well as sediment levels.”

The 2000 Interstate Mining Compact™ report listed Virginia as having approximately
50,000 acres of AML, and an associated reclamation cost of $100 million, or $2,000 per
acre. The State of Pennsylvania has released several reports concerning reclamation of

15 See Appendix G for DMLR draft document

16 See Tables 6.2 and 6.4 of this plan for loads identified by the TMDL for TSS and TDS from un-
controlled sewage sources.

17 Straight Creek TMDL page 11-5

18 See http://www.imcc.isa.us/Do.htm
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AML with and average cost of $5,018 per acre. Using these values to provide a range of
costs to reclaim the 1,991 acres of AML in Straight Creek gives us a low of $3.98 million
and a high of $9.99 million. This presents a problem in that AML funding for the next ten
years is estimated to only provide for reclamation of 100 acres, while funding for
additional USACOE AMD projects is also estimated for 100 acres.

Given the funding situation, it is recommended that AML/AMD sites be prioritized by
representatives of the VADMLR, OSMRE, and USACOE. The USDA-NRCS produced
an assessment of the needs™® of the North Fork of the Powell River which does provide a
prioritized list for Straight Creek and tributary. The USDA-NRCS lists should be
incorporated into the VADMLR/AML/USACOE priority list for immediate action.
Subwatersheds in the USDA-NRCS report are identified as Subwatershed 1, Upper Stone
and Ely Creeks; and Subwatershed 2, Straight and Puckett Creeks (Table 6.13). From this
document, 2.90 miles in subwatershed 1, and 13.55 miles of subwatershed 2 are
impacted®’. pH was used as the primary indicator of water quality®.

Table 6.13%
Inventory of Impaired Waters
Stream Miles
Subwatershed pH pH CE-
Impaired | Recovering Impaired
(<6.0) (6.0~9.0) P

1 - Upper Stone
and Ely Creeks 118 132 0.4
2 - Straight and
Puckett Creeks 1.66 155 10.34

The “Methods and Analysis” chapter of this document states that “For the assessment of
the critical erosion sites, the amount of sediment delivered to the stream and the number
of affected stream miles will be used in the evaluation of the severity of the problem”.? If
improvements are made in the watershed to improve water chemistry and to reduce
sediment loading®* the warm water fishery potential (See Table 6.14) will be expanded.

19 Draft Plan and Environmental Assessment, North Fork Powell River Watershed, USDA-NRCS, 2007

2 ibid, pages 47-48

2 ibid, page 46

%2 Data extracted from USDA-NRCS document referenced above, page 47

2 Draft Plan and Environmental Assessment, North Fork Powell River Watershed, USDA-NRCS, 2007,
page 46

# ibid, page 47
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Table 6.14%

Existing and Potential Fisheries in the Watershed

Subwatershed — Stream Miles -
Existing Potential

1 - Upper Stone and Ely Creeks 0.93 1.84

2 - Straight and Puckett Creeks 1.2 11.72

The anticipated sediment reductions for Subwatershed 1 (Upper Stone and Ely Creeks)
are not quantified, but the following values (Table 6.15) are provided for Subwatershed
2:

Table 6.15%°
Location Sed_iment
Reduction (TPY)
BTCE1 30.8
BTCE2 1.7
USCCE1 20.5
LSCCE1 6.85
Big Branch 54.7
PCCE1 68.4
Total 182.95

The suggested treatments and associated costs (Table 6.16) for the remediation of critical
impacting sources in Straight Creek and tributaries, (see Appendix G for location maps)
as per the USDA-NRCS assessment are as follows:

% Draft Plan and Environmental Assessment, North Fork Powell River Watershed, USDA-NRCS, 2007,
Table K, page 50
% jbid, Table K, page 19. See Appendix D for Station Location Maps.
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Table 6.16%

Proposed Treatment by Individual Site

Subwatershed Site ID Treatment Costs ($)
ECEAMD1 | SAPS and aerobic wetland $ 88,300.00
ECEAMD2 | OLC, grade and stabilize $ 8,600.00
ECEAMD3 | Anaerobic wetland $ 83,800.00
1 - Upper Stone | ECEAMD4 | OLC $ 23,000.00
and Ely Creeks | ECEAMD5 | OLC $ 44,900.00
ECWAMD4 | SAPS and aerobic wetland $ 84,500.00
SCUAMD1 | OLC $ 14,200.00
SCUAMD?2 | OLC, grade and revegetate $ 32,100.00
BBAMD1 OLC, wet mine closure $ 21,900.00
BTAMD1 Two SAPS and aerobic wetland sets 3$ 124,100.00
Rock toe buttress, grade, shape, revegetate, water
BTCE1 control 30,700.00
Rock toe buttress, grade, shape, revegetate, water
BTCE2 control ) P ’ 21,500.00

LSCAMD1 | OLC

135,600.00

LSCAMD2 | OLC

7,900.00

2 - Straight and

LSCAMD3 | OLC and closure of mine portal

$
$
$
$
$ 18,200.00
$
$
$

Puckett Creeks

Rock toe buttress, grade, shape, revegetate, water

LSCCE1 control 56,300.00

PCAMD2 Anaerobic wetland 141,400.00

PCAMD3 OLC and aerobic wetland 40,800.00
Grade and stabilize, water control, OLC, aerobic

PCCE1 wetland, revegetation $ 90,500.00
Rock toe buttress, grade, shape, revegetate, water

USCCE1 control $ 30,700.00

Total $ 1,099,000.00

Note: Treatment costs are projected, no site specific data available.

6.2.1.2 Disturbed Forest

Any earth disturbing activity within a forested area will generate a sediment load unless
adequate precautions are taken. In the Straight Creek watershed the major activity, other
than mining, is logging and in recent years, gas and oil well site and

distribution/collection line construction. The TMDL does not describe activities

occurring within the “disturbed forest” land use.

Under the regulations of the Virginia Department of Forestry, reclamation standards,
other than stream crossings, are governed by BMP recommendations and revegetation is
highly suggested. Currently, most revegetation, if done, is in the form of ground covers
(Kentucky 31 fescue and annual rye). Canopy is most commonly formed through

volunteer succession, with soft woods being the first volunteer species.

2" Draft Plan and Environmental Assessment, North Fork Powell River Watershed, USDA-NRCS, 2007,
page 56, Table L. See Appendix D for Station Location Maps.
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During the logging process, the effective tree canopy, which dissipates the energy of
rainfall, is removed. Leaf litter and other ground covers are disturbed by machinery and
trees being transported after harvesting and often, roads are cut along the slopes creating
artificial drainage patterns. Landing areas, where logs are prepared for market and
transport, are often placed in or immediately adjacent to drain ways and are a conduit for
sediments.

The TMDL did not address gas/oil well and distribution line construction, which presents
many of the same problems. Line placement is often along the shortest or easiest route
without consideration of environmental concerns. These locations are generally across
the contour on very steep slopes (in excess of 20 degrees) and are placed in very thin
soils. Localized slides of excavated earth or gully erosion are the result at many sites.

Rather than installing culverts in roadways, a common practice is to construct a drive-
through drain (swale) using limestone to armor the drain. The application of limestone,
particularly when used to armor drive-through swales can also contribute to increases in
TDS and TSS due to excessive fine material in the stone or the crushing/grinding actions
imparted by the flow of heavy traffic of equipment. Often, the rock is sized for light
traffic, which will not support the loads from large tanker trucks or heavy equipment
(bulldozers, front-end loaders, etc.) Roads are often poorly maintained with little or no
surfacing materials leading to the formation of gullies, erosion and TSS.

Many wells have oil and/or brine tanks or brine pits on site and the accumulated materials
are hauled from the site for processing or disposal. Spills of brine, leakage from
containment sumps and accidental mishandling during the removal process can contribute
to increased TDS and temporarily elevate chlorine concentrations. BMPs training for
collection of these materials should be a component of training for employees performing
these tasks, or others such as well maintenance. Spill containment and cleanup
procedures should be incorporated into said training and materials readily available.

Well sites seldom have drainage controls after the initial drilling is completed, and
vegetation is often sparse.

The TMDL identified approximately 74 acres?® of these types of lands and the following
is recommended to address them in Phase | of the IP:

1. Existing sites: Reclamation of the existing sites identified in the TMDL
should be regraded, as necessary, and revegetated to minimize the TSS and
TDS loads originating from them.
a. Logging Sites:

i. As the logged areas are generally relatively small and privately
owned, the VADOF and/or VADCR should work with property
owners on reforestation/revegetation efforts during the appropriate
seasons.

%8 Straight Creek TMDL, Table 9.11, page 9-23 lists 29.92 ha, which is approximately 74 acres
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ii. The Reforestation of Timberlands Act (RT) of Virginia provides
incentives to landowners in the form of recommendations
concerning reforestation and DOF may make available to
landowners, with or without charge, use of specialized state owned
equipment and tree seedlings, tree seed, materials, and services of
professional personnel for the purpose of preparing land for
reforestation and reforesting land devoted to growing timber.

b. Gas and Oil Sites:

i. During active production, the DMME Division of Oil and Gas
should encourage operators to maintain sediment control in the
form of diversion ditches, drainage berms, silt fencing, sumps and
proper road maintenance including the installation of culverts with
stable outlets. All disturbed areas, other than service areas and
roadways, should be seeded and mulched as soon as practical to
minimize erosion of the sites.

ii. Prior to the construction of new sites, pre-planning to minimize
off-site sedimentation should include BMP’s. While silt fence is
commonly used to control heavier sediment particles, fine
materials pass through. Suggested BMP improvements such as
sumps or ponds to control drainage from the outslope areas of drill
sites, diverting drainage away or around sites, and for transmission
lines, waterbars or ditches with level spreaders are recommended
to break long flow lengths and concentrated flows.

iii. When a well is determined to be no longer productive, after the
removal of facilities and plugging of the well, the surface of the
site and access roads should be ripped to eliminate over-
compaction and vegetated with appropriate species.

6.2.1.3 Channel Erosion

The loading from channel erosion was shown in the TMDL? to be a minor contributor
(2.24 Mglyr) which is misleading when compared to other sources. While the volume is
small, this load is deposited directly into the streambed, altering the macroinvertebrate
habitat by filling the interstitial space in which these species reside for a portion of their
life cycle. The unstable banks continue to fail with each period of high flow.

Another effect of channel erosion was not addressed in the TMDL, which is the impact
on property and human life.

In many areas of Straight Creek and its tributaries, the stream channel has been relocated
over the past 100 years to accommodate roads, railroads, and housing. Stream banks were
filled with coal refuse, and in some cases, houses then constructed in what was previously
the flood plain. The effect of this adverse human impact is a channeled stream that is
disconnected from its floodplain, has little riparian vegetation and is highly susceptible to
flash flooding, bed scouring and bank erosion during significant rainfall events.

% Straight Creek TMDL Table 9.12, page 9-24
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While we can not relocate the stream to its original alignment due to the significant
socio-economic impacts that would result, we can stabilize many of the failing sections.
By stabilizing these sections, we reduce the erosion from those areas and prevent further
under-cutting of the banks. At the same time, property will be protected, as the failing
stream banks may undercut and de-stabilize dwellings, roads, and other structures.

Activities to address channel erosion during Phase I include:

1. ldentify and prioritize segments contributing sediment and TDS loads to the
stream and tributaries. High priority targets will be addressed first to make
effective use of available funds.

2. Re-establish riparian cover and canopy on denuded or cleared sections where

possible. Native, non-invasive species should be used in plantings.

Reduce stream bank slopes where possible to re-establish a floodplain.

4. In areas where slope reduction is not feasible, artificial reinforcement may be
necessary. Those locations should be minimized to reduce further channeling of
the stream. While a trapezoidal or rectangular channel is very efficient for
transporting large volumes of water, it does little for the benthic community
populating the stream.

5. In stream reaches where mining is proposed, natural stream restoration techniques
should be employed. In doing so, habitat for benthic populations will be
established and the site may qualify as mitigation credit as well as an offset for
the purposes of meeting the TMDL allocations for TDS and TSS. Reaches within
Straight Creek and tributaries lying outside of the permit boundary should also be
considered for mitigation/restoration as a part of the permitting/mining process.

w

6.2.1.4 Straight Pipes

Elimination or correction of straight pipes and failing septic systems will positively
impact the benthic community through several mechanisms:
= Suspended solids will be reduced
= TDS loading currently being directly discharged to the stream from failing
systems and straight pipes will be eliminated
= Organic enrichment will be reduced, subsequently reducing the algal blooms
present through much of Straight Creek.
= |mpacts due to cleaning agents, caustics and other chemicals poured down a drain
will be eliminated.
= Drug and hormonal pass-through (un-metabolized hormones) entering the stream
from direct discharges will be eliminated.
o Effects such as the reversal of sex (male to female) and failing fish
populations due to anthropogenic hormonal influences have been
observed.*

% See B. LANCE AND M. BOGART, TAMOXIFEN SEX REVERSES ALLIGATOR EMBRYOS (1991),
Cellular and Molecular Life Sciences, Vol. 47, No.3, 263-266, available at
/www.springerlink.cnm/contenl/w6448213 1 1911312 and
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The TMDL quantifies the TDS and solids loading from the failing systems or straight
pipe as:

Table 6.17%
Source Loads Used in Model Runs
Total Annual Loading Total Annual Loading for
Source for Existing Condition Allocation Conditions
(katyr) (kgtyr)
Land Based 1.68E+07 8.70E+06
Direct 1.87E+04 0.00E+00

Note: The only direct discharges to Straight Creek are straight pipes during the allocation period.

The reductions of TSS and TDS, by subwatershed during Phase | activities are estimated
to be:

Table 6.18 Phase | Estimated TSS Load Reductions

STRAIGHT CREEK AND TRIBUTARIES - TSS LOADING - PHASE 1
Stream [Stone Creek Ely Creek |Lick Branch [Puckett Creek maile)'m Trace |Gin Creek F“\Irnighl Creek |TOTALS
Diramnage Arcas Acres 5,251.07 | 1,813.63 226,08 1,645.01 2,720.30 1,629.05 4.386.03 17.671.17
I 1.990.92 2,169.19 319.04 91.68 1,098.75 3.018.08 | 1,359.62 544593 | 13,502.29
Commercial Impervious 14.53 0.40 0.14 0.02 0.13 0.21 0.12 0.34 1.35
Commercial Pervious 2.57 0.18 0.06 0.01 0.06 0.09 0.06 0.15 .61
Cropland 10.45 111.37 38.46 4.79 34.89 57.69 34.55 93.02 374.78
Forest 14.425.99 659.22 227.68 28.38 206.51 34151 20451 550.62 2,218.44
it 73.93 34.67 11.98 1.49 10.86 17.96 10.76 28.96 116.69
Pasturc Haylands 44.03 12.07 4.17 0.52 378 6.25 3.75 10,08 40.63
Reclaimed Mine Lands - Not Permitted 0.00 - 315.66 - - - s - 315.66
Residential Impervious 17.25 048 0.16 0.02 0.15 0.25 0.15 0.40 1.61
Residential Pervious 126,39 8.36 2.89 0,36 2.62 4.33 2.59 6,98 28.13
NPS Loads 299595 920,24 127.28 1357.75 3446.37 1616.10 6136.49|  16,600.19
Permitted Mining (WLA):
Reclaimed Mine Area 731.69 0.12 0.04 0.00 0.04 .06 0.04 0.10 0.39
Active Mine Area 17.25 - - - - 1548 9.27 24.96 49.72
VARI02252 0.00 - - - 0.02 - - - 002
I 0.00 - - - - - - - -
PS Loads 0.00 0.04 0.00 0.06 15.54 9.31 25.06 50.13
| _196.15 0.33 0.11 0.01 0.10 0.17 0.10 0.28 1.12
Watershed Total Loads 3268.38] 220682 139.01 1443.22 3603.47 1710.07 6389.93]  16,651.44

Table 6.19 Phase | Estimated TDS Load Reductions

STRAIGHT CREE

AND TRIBUTARIES - TDS LOADING - PHASE 1

Stream [Stone Creek |Ely Creck [Lick Branch |Puckett Creek muiley\. Trace |Gin Creek rﬂlruiﬂg,hl Creek |[TOTALS
Dramage Areas Acres 5,251.07 | 1,813.63 226.08 1,645.01 2,720.30 1,629.05 4,386.03 17,671.17
1,990.92 1.92E+06 3.33-" +05 5.12E+04 9.74E+ 2.6TE+D6 ].25}‘5 06 4.83E 00 1.20E+07
Commercial Impervious 14.53 351E+02{ 1.21E+02 1.51E+01 AOE+HO2 1.82E+02| 1.09E+02 1.18E+03
Commercial Pervious 257 1L61E+02] 5.56E+01 6.93E+00 DSE+ 8.34E+01] 5.00E+01 SA42EHI2
Cropland 10.45 990E+04| 342E+04 4.26E+03 A0E S13E+04] 3.07E+M4 BITEHM|  33IEHDS
I|"[s =51 14,425.99 2.01E+05 1.82E+05 302E+05 4.86E-05 1.96E+06
73.93 4.30E+03 3.90E+03 6.43E+03 3 4.19E+04
44.03 3.71E+03 336E+03 5.56E+03 A61E+04
Reclaimed Mine Lands - Not Permitted 0.00 L13E+05 0.00E+00 0.00E+00 1.1IE+D5
rvious 17.25 1.44E+02 1.30E+02 216E+02 3ATE4D2]  140E+D3
ial Pervious 126.39 2.58E+03 234E+03 3.86E+03 623E+03]  251E+M
NPS Loads 6AZEHIS 1.20E+06 J04EH06 SA2EH06|  1.45E+07
Permitted Mining (WLA):
Reclaimed Mine Area 751.69 1.44E+02 1.T9E+01 1.30E+02 2.16E+02 3ABE+D2]  1.40E+03
Active Mine Area 17.25 0.00E+00 0.00E+00 5.56E+04 5.97F 1.79E+HIS
VAR102252 0.00 0.00E+00 0.00E+00 1.78E+01 0.00E+00 0.00E+00]  1.78E+01
0.00 0.00E+00 0.00E+00 0.00E+00 O00E-00|  0.0DE+00
PS Loads 416EH02 | 144E+02 1L79E+D1 148E+HI2Z S.00E+HM|  1.80E+DS
| _196.15 2.96E+02( 1O2E+02 1.27E+01 9.26E+01 2ATEH02]  9.95E+02
Watershed Total Loads 264E+06| 6.42E+0S 1.12E+05 1.20E+06 1AGE+06 SS1E+06|  1.4TE+07

Karen A. KIDD, ET AL., Collapse of a Fish Population after Exposure to a Synthetic Estrogen, 104
PROC. NAT'L ACAD. SCI. 8897-8901 (May 22, 2007).
# Straight Creek TMDL Table 10.2, page 10-5

59



6.2.2. Phase 11
6.2.2.1 Abandoned Mine Lands

Phase | of this plan seeks to target AML sites with significant impact to Straight Creek,
as discussed in Section 6.2.1.1. Phase Il is to begin with an evaluation of the monitoring
results from Phase | to determine the success of targeted reclamation. If the evaluation
indicates the Phase | activities have been successful in restoring the benthic population,
not further restoration activities will be required.

Should the evaluation reveal the benthic population has not recovered; additional
restoration activities will be required to further recovery. Remaining high priority sites
should be addressed first, followed by lower priority sites.

6.2.2.2 Disturbed Forest

Phase | efforts will address existing areas of disturbed forest, but measures should be
implemented to prevent the delivery of TSS and TDS to the stream from future activities.
Suggested actions include:

= BMP’s performance should be evaluated to determine effectiveness in reducing
sediment contributions to the streams. In this effort, additional personnel may be
required for the Division of Forestry and the Division of Oil and Gas. Sites should
be inspected on an accelerated schedule during wet seasons. Activities conducted
in preparation of mining (within permitted areas) are subject to inspection by
DMLR who should monitor BMP implementation for their area of responsibility.
= Reclamation:

o Sites such as log landing areas, non-permanent roads, stream crossings and
other areas of significant disturbance should be regraded to prevent
concentrated flows and to establish flow patterns to simulate natural
conditions.

o Drainage control to prevent erosion at well sites during construction and
following well installation. Drainage control along collection or
distribution lines should be maximized using BMP’s such as swales in
gentler slopes or berms and diversions discharging to level spreaders on
steep slopes to prevent concentrated runoff and erosion.

= Revegetation: Temporary ground covers should be applied with appropriate
mulches and/or tacks on all disturbed soils. If tree seedlings are not planted, then
permanent ground covers should be applied.
6.2.2.3 Channel Erosion
Phase | of this plan seeks to target channel erosion sites with significant impact to

Straight Creek. Identification of these reaches is a priority action. The report developed
by the NRCS/DBSWCB identified high priority sites using pH and critical erosion their
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selection criteria. This report should be revisited and the areas identified as critical
eroding be given a priority ranking. Those associated the AML sites or AMD sites should
be of the highest priority.

Phase 11 is to begin with an evaluation of the monitoring results from Phase | to
determine the success of targeted reclamation. If the evaluation indicates the Phase |
activities have been successful in restoring the benthic population, as measured by the
VaSClI or WVSCI, no further restoration activities will be required.

Should the evaluation reveal the benthic population has not recovered; additional
restoration activities will be required to further recovery. Remaining high priority sites
should be addressed first, followed by succeeding lower priority sites.

Should Phase Il implementation be required, the load reduction goals of the TMDL are
expected to be met. Following Phase I1, the expected loading is:

Table 6.20 Phase Il Estimated TSS Load Reductions

STRAIGHT CREEK AND TRIBUTARIES - TSS LOADING - PHASE 11

Stream [Stone Creek Ely Creek |[Lick Branch |Puckett Creek |Baileys Trace |Gin Creek Elmighl Creek [TOTALS
Drainage Areas Acres 5,251.07 | 1,813.63 226.08 1,645.01 2,720.30 1,629.05 4,386.03 17,671.17

1,990.92 - r - z - n = -
Commercial Impervious 14.53 0.40 0.14 0.02 0.13 0.21 0.12 0.34 1.35
C: ial Pervious 2.57 0.18 0.06 0.01 0.06 0.09 0.06 0.15 0.61
Cropland 10.45 111.37 38.46 4.79 34.89 57.69 34.55 93.02 374.78
Forest 14.425.99 659.22 227.68 28.38 206.51 341.51 204.51 550.62 2.218.44
) 73.93 34.67 11.98 1.49 10,86 17.96 10.76 28.96 116.69
Pasture Haylands 44.03 12.07 4.17 0.52 3.78 6.25 3.5 10.08 40.63
laimed Mine Lands - Not Permitted 0.00 454.10 38244 19.19 230.01 631.80 284.62 1,140.05 314222
Residential Impervious 17.25 0.48 0.16 0.02 0.15 0.25 0.15 0.40 1.61
Residential Pervious 126.39 8.36 2.89 0.36 2.62 4.33 2.59 6.98 28.13
NPS Loads 1280.85 667.99 54.79 489.01 1060.10 541.11 1830.61)  5924.46

Permirted Mining (WELA): -
Reclaimed Mine Area 751.69 0.12 0.04 - 0.04 0.06 0.04 0.10 0.39
Active Mine Area 1725 - - - - 15.48 9.27 2496 49.72
VAR102252 0.00 - - - 0.02 - - - 0.02

¢ 0.00 - - - - - - - -
PS Loads 0.12 0.04 0.00 0.06 15.54 9.31 15.06 50.13
I 196.15 0.17 0.06 0.01 0.05 0.09 0.05 0.14 0.56
Watershed Total Loads J26B38|  2206.82 139.01 1443.22 3603.47 1710.07 6389.93 5,975.15

Table 6.21 Phase Il Estimated TDS Load Reductions

STRAIGHT CREEK AND TRIBUTARIES - TDS LOADING - PHASE 11
Stream [Stone Creck Ely Creek [Lick Branch [Puckett Creek mailq\'s Trace |Gin Creek [Straight Creek |[TOTALS
Drainage Areas Acres 5,251.07 | 1,813.63 226.08 1,645.01 2,720.30 1,629.05 4,386.03 17,671.17
1,990.92 0.00E+00| 0.00E+00 0.00E+00 0.00E+00 0.00E+00{  0.00E+00 0.00E+00 0.ODE+DD
(Commercial Impervious 14.53 3.51E+02| 1.21E+02 1.51E+01 1.10E+02 1.82E+02| 1.09E+02 2.93E+02 1.18E+03
Commercial Pervious 2.57 LGIE+02] 5.56E+01 6.93E+00 S.05E+01 8.34E+01] 5.00E+01 1.35E+02]  542E+02
(Cropland 10.45 9.90E+04| 3.42E+04 4.26E+03 3. 10E+04 S.13E+04] 3.07E+04 82TE+04 3.IIEHDS
Fﬂrﬁa‘l 14.425.99 5.82E+05| 2.01E+05 2.51E+04 1.82E+05 3.02E+05] 1.81E+05 4.86E+05 1.96E+06
73.93 1.25E+04] 4.30E+03 5.36E+02 3.90E+03 6.45E+03] 3.86E+03 1.O4E+04 4.19E+04
Pasture/Haylands 44.03 1.OTE+04] 3.71E+03 4.62E+02 3.36E+03 5.56E+03| 3.33E+03 8.96E+03|  3.61E+04
laimed Mine Lands - Not Permitted 0.00 1.63E+05| 1.37E+05 6.87E+03 8.23E+04 2.26E+05{ 1.02E+05 4.08E+05]  1.12E+06
Residential Impervious 17.25 416E+02[ 1.44E+02 1.79E+01 1.30E-+02 2.16E+02| 1.29E+02 JATEA02]  1.40E+03
[Residential Pervious 126.39 746E+03] 2 58E+03 3.21E+02 2. 34E+03 3.86E+03] 2.31E+03 6.23E+03 251E+04
NPS Loads B.75E+05| 3.B3E+05 J.T6E+04 J.06E+05 5.96E+05| 3.23E+05 1.00E+06 3.52E+06
Permitted Mining (WELA):
Reclaimed Mine Area 751.69 4.16E+02]| 1.44E+02 1.79E+01 1.30E+02 2.16E+02| 1.29E+02 3 ARE+02 1.40E+03
Active Mine Area 17.25 0.00E+00{ 0.00E+00 0.00E+00 0.00E+00 5.56E+04] 3.33E+04 S97E+04]  1.79E+05
[VAR102252 0.00 0.00E+00| 0.00E+00 0.00E+00 1.78E+01 0.00E+00]  0.00E+00 0.00E+00 1.78E+01
51 0.00 0.00E+00| 0.00E+00 0.00E+00 0.00E+00 0.00E+00{  0.00E+00 0.00E+00 0.00EA+D0
PS Loads 4.16E+02| 1.44E+02 1.79E+01 1.48E+02 S.58E+04| 334E+04 S.00E+04 1.B0E+0S
T 19615 1.48E+02] 5.11E+01 6.36E+00 4.63E+01 7.66E+01] 4.59E+01 1.23E+02]  4.9TEH02
Watershed Total Loads B.76E+05| 3.83E+05 J.76E+D4 J.06E+D5 6.51E+05| 3.5TE+05 1.09E+06 3. TOEA+DG
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6.3 Timing

Figure 6.9 Timing of Implementation Actions

YEAR (Year Zero is the Year of Implementation Plan Approval/Adoption)

LAND USE

PHASE

ACTIVITY

Bacterial Impairment

Phase I

Planning/Design
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Right-of-Way /Construction Easement
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Bacterial Monitoring

[]

7

8

9

10

11

12

13

14

15

Phase IT

BMP Implementation for Livestock/Pet/ Trash

Monitoring

Planning/Prioritization

Resurvey of AML Sites
Priontization of Sites

Plan Development

|JAbandoned Mine Land|

Construction

Restoration Measures Implemented

Monitoring

Phase IT

Reprioritization of Remaining Sites
Plan Development - Phase IT

Restoration Measures Implemented

Disturbed Forest Lands

Planning/Prioritization

Site Identification
Restoration Plan Development
Funding Sources/Grants/Loans Secured

Restoration of Existing Sites

Phase IT

DevelopmentTmplementation of New/Additional
BMPs

Monitoring/BMP Evaluation

Site Identification Priorization

P ing/Prioritization

Plan D P
Right-of-Way / Construction Easement
Acquisition

0t

Channel Erosion

Construction

Restoration of Existing Sites

Monitoring

Phase IT

Reprioritization of Remaining Sites
Plan Development - Phase IT

Restoration Measures Implemented
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6.3.1 Bacterial Impairment
6.3.1.1 Phase |

The primary target for the reduction of E. coli in Straight Creek and its tributaries is from
human sources such as straight pipes and failing septic systems. Due to the impact from
these sources on human health, as well as the TSS and TDS loads to the streams, the
removal of these sources should be very aggressive.

Planning and conceptual development of systems to address these issues should be
completed within five (5) years. During this period, right-of-way and construction
easements should be obtained for locations where the proposed facilities are on publicly
owned properties (i.e., VDOT right-of-ways, County or Town owned properties, Utilities,
etc.). As plans are completed, hookup agreements and right-of way easements should be
obtained for privately owned properties.

Due to the aerial distribution of sites needing sewer service, a five (5) year
construction/installation period is proposed. Phase I should be completed within ten (10)
years of the approval of the Implementation Plan.

6.3.1.2 Phase 11

Phase Il is proposed to continue for a period of five (5) years with the first three (3) years
being active mitigation and the final two being monitoring only.

6.3.1.3 Subsequent Actions

Should the monitoring following the completion of construction or the installation of
BMP’s during Phase 1l reveal the water quality standard is being met, no further actions
will be required.

If the standard is not being met after reasonable and cost-effective measures have been
taken, the designated use of primary contact recreation should be examined for
attainability. Should this evaluation determine that future actions will not be effective, is
cost prohibitive, or will pose undesirable social impacts, the designated use will be
reviewed for possible refinement or change, as described in Section 6.1.2. This will
certainly be an option should bacterial sources from wildlife prove to be a limiting cause
of impairment after other sources have been addressed. The TMDL lists the required
reduction from wildlife sources to be 32%, which in many instances, would require
reductions in wildlife populations. Reductions of wildlife populations to achieve a 32%
reduction is not desirable, and may be illegal due to time of year restrictions for game
harvesting, bag limits, species restrictions, etc.
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6.3.2. Benthic Impairment
6.3.2.1 Phase |
6.3.2.1.1 Abandoned Mine Lands

Phase | will address high priority targets identified by the survey recommended in
Section 6.2.1.1. Personal communications®* with the VADMLR indicate that funding for
the next ten (10) years may be limited, making the prioritization of AML sites more
critical. As the selected targets will make significant reductions in sediment and TDS
loads, Phase I is proposed for a period of ten years from the date of approval of the
Implementation Plan. Using the values for various land uses found in the TMDL, Table
6.2 indicates the TSS reduction to be 1,512 Mg/Yr or 10.07%. TDS will be reduced by
1.3E+06 Kg/Yr or 10.05%.

6.3.2.1.2 Disturbed Forest

Reclamation of the disturbed forest areas, including regrading and revegetation, is
proposed to begin immediately upon the approval of funding for this activity. As the
areas involved are small, and the cost is not excessive, reclamation of these sites should
be completed within eighteen months of the approval of funding and the award of
contracts. Table 6.2 indicates the TSS reduction to be 923.3 Mg/Yr or 88.8%. TDS will
be reduced by 8.82E+05 Kg/Yr or 95.5% (see Tables 6.3 and 6.5).

Future activities that will result in the creation of “disturbed forest” should be designed to
minimize contributions of TSS and TDS. BMPs including:

= Retention of riparian zones and stream buffer zones,

= When stream crossing are necessary, installation of culverts or armoring of the
stream floor for temporary locations,

Accelerated rates of maintenance of sumps and ponds,

Stabilization of road surfaces,

Vegetative windrows along the contour,

Selective timing for land clearing operations (during dry periods)

Rapid revegetation efforts and the use of small grains as mulch

6.3.2.1.3 Channel Erosion

Phase | is suggested to be implemented over a period of seven (7) years, with the sites
first addressed being identified as a result of a stream survey. As there are few reaches
where both stream banks are public lands, the acquisition of right-of-ways from public
entities and individual owners should be the second step in Phase I, concentrating on the
highest priority targets as identified in the NRCS/DBSWCD report and subsequent
surveys. Also, the plan under development by the USACOE, as well as by the DMLR

%2 personal communication with Mr. Roger Williams, Virginia DMLR, AML Unit
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AML section, should be reviewed to find synergies complimenting channel restoration.
Remediation or stabilization plan development should immediately follow acquiring
right-of-ways for a target area.

Since the mitigation or stabilization efforts will occur primarily within the ordinary high
water mark (OHWM) of the streams, permits may be required from the USACOE and the
VADEQ. Also, Straight Creek and its tributaries lie within the Tennessee Valley
watershed and concurrence of plans or approvals should be obtained from the Tennessee
Valley Authority.

Remediation or stabilization should continue throughout Phase I as funds become
available. The predicted reductions resulting from Phase | restoration are: TSS, 1.12
Kg/Yr or 50%; and TDS reductions of 995 Kg/YT.

6.3.2.2 Phase 11

Should the monitoring (benthic surveys, habitat and water chemistry) results following
Phase | implementation indicate the benthic community has recovered to acceptable
levels, no further actions are warranted. Phase Il activity in this instance would consist of
requesting the delisting of the stream for the benthic impairment.

Should the results determine the benthic population has not recovered, Phase |1
implementation efforts, as described below, will continue. Periodic surveys should be
conducted during this Phase to determine the success of continued efforts and restoration
activities modified or abandoned or replaced as appropriate.

Full restoration of the target land uses will result in meeting the target allocations
described in the TMDL. The predicted TSS annual load, following full restoration, is
predicted to be 5975.7 Mg/yr while the predicted TDS load will be 3.71E+06 Kg/YT.

Table 6.22 Estimated Load Reductions (TSS/TDS)
Total Suspended Solids (Mg/YT) Total Dissolved Solids (Kg/YT)

Pre-TMDL Conditions 18,791.48 1.68E+07
Phase | 16,651.43 1.47E+07
Phase Il 5,975.72 3.71E+06
TMDL Allocation 6,656 8.7E+06

6.3.2.2.1 Abandoned Mine Lands

Following Phase | implementation, a two year monitoring period is proposed. As
described above, should the monitoring reveal that Phase | implementation has not
achieved the required improvements in the benthic community, remediation efforts will
continue following the priority list previously described. If a particular restoration
activity is not found to reduce TSS/TDS loading or improvements in the benthic
community are not found, other measures (alternate BMPs for example) will be
implemented.
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As continued funding of reclamation projects is questionable beyond the ten year period
mentioned above, funding of future projects will be required from other sources, which is
addressed later in this Chapter. Given the potential funding limitations, Phase 11
implementation is suggested to continue over a period of twenty (20) years. Monitoring
is proposed throughout this period to determine improvement and when benthic goals are
achieved.

6.3.2.2.2 Disturbed Forest

As the logging industry is charged to implement voluntary BMPs to reduce sediment
generated by their activities there is a critical need to evaluate their implementation in
prior to beginning the operation, during logging, and upon completion of activities,
especially those conducted during wet seasons. In order to accomplish task, the Division
of Forestry may require additional field personnel whose jobs would include on-the-
ground training of loggers in BMP installation and maintenance.

The Division of Gas and Oil has similar needs to address sediment loads generated from
gas/oil drilling and line construction.

6.3.2.2.3 Channel Erosion

Following Phase | implementation, a two year monitoring period is proposed. Should the
monitoring reveal that Phase | implementation has not achieved the required
improvements in the benthic community, remediation efforts will continue following the
priority list previously described, or subsequent lists developed during Phase |
implementation..

Monitoring is proposed throughout this period to determine if benthic goals have been
achieved, or reasonable or cost-effective efforts have been exhausted.

6.4 Alternative Efforts

Efforts should be undertaken to promote remediation/mitigation efforts from Local and
State Governmental Agencies, industry and private citizens. Methods of providing
credits or offsets should be developed to encourage third party restoration efforts. Credits
or offsets could be applied to:

= New construction or major repairs of infrastructure (i.e., roads, bridges, water and
sewage systems located in or adjacent to streams).

= Mining activities

= Residential construction

= Logging activities

= Gas/Oil well and collection/distribution line construction

The concept of a “bank” for TMDL mitigation credits should be explored. When
construction projects such as road construction, the building of bridges, railroads and
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other such activities must displace or have the potential to degrade a stream segment,
compensatory mitigation is required to offset the degradation. A ratio is established for
mitigation (e.g., if 100 feet of a stream is to be significantly disturbed or lost due to a
construction activity, a greater length of stream must be restored) with 2:1 being a
common mitigation ratio. Mitigation banks can be established by state or federal
agencies, or can be privately held. Credits are sold on an “as-needed” basis up to the
maximum credits available in the bank. As mitigation banks are generally privately held,
credit pricing is “free market” based. General rules of mitigation banking or credit trading
require the restored or preserved stream reach be located in the same watershed as that
being affected.*®

As Straight Creek drains in to the North Fork of the Powell River (NFPR), and the NFPR
is a 303(d) listed stream for similar impairments, the banking concept could be expanded
to include the entire NFPR drainage basin.

6.5 Cost Estimate/Benefits
6.5.1 Bacterial Impairment

The sewer/centralization project currently under development for the Dominion
community has an estimated cost of $131,000, and will provide service to ten (10) homes
at an average cost of $13,100 per unit. While this cost is high, there are few options for
this area due to topographic, residential, and infrastructures constraints. As with many
Appalachian communities, the residences in this community are perched on one bank of
the stream, and a road lies on the opposite bank. The valley floor is extremely narrow,
and the valley walls have average slopes in excess of twenty (20) degrees from
horizontal. By increasing the number of units per system, the average cost per unit can be
reduced, but many of the communities in the Straight Creek watershed are clustered in
groups of five to thirty (5-30) units.

General and plumbing contractors in the area have provided an estimate for installing
single family septic systems, with an average cost of $5,000 per unit.

The TMDL states there are an estimated 216 straight pipes and 140 failing septic systems
in the Straight Creek watershed. The North St. Charles Sewer Extension is connecting
approximately 110 of these units and the Dominion/Fawn Branch project will address ten
(10) units, leaving an estimated 236 units to be addressed. We estimate that
approximately one-half of these (118 units) can be connected to a centralized system,
while the remining units will require individual systems. Using an average cost of $9,050
(($5,000 + $13,100)/2), the estimated total cost the achieve 100% elimination of straight
pipe and failing system to be $2.14 Million.

The benefit of this effort can be measured by the reduction in bacterial exceedance rate
(0% geometric mean and 2.19% instantaneous). The risk of human health issues related

% See US Army Corps of Engineers Regulatory Guidance Letter RGL 93-2 and update RGL 02-2
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to bacterial contamination of the stream is significantly reduced, and the socio-economic
importance of the area is elevated through the increased potential for tourism.

6.5.2 Benthic Impairment
6.5.2.1 Abandoned Mine Lands

The 2000 Interstate Mining Compact report estimated there are 50,000 acres of AML in
Virginia, with an estimated cost of reclamation of $100 million ($2,000/Acre) while the
State of Pennsylvania has estimated a reclamation cost of $5,018 for mined areas.

Using these values, the cost to reclaim the 1991 acres of AML in Straight Creek would
range from a low of $3.98 million to a high of $9.99 million. Targeted reclamation of
sites may reduce the estimates and cost estimates should be completed at the time of
prioritization. As shown in Table 6.7, the USDA-NRCS estimates that $1,099,000 will be
required to correct priority AML/AMD targets identified in their report.

6.5.2.2 Disturbed Forest

Contractor estimates to provide seed, mulch, seedlings and labor to vegetate an acre
currently average approximately $850 per acre®*. The TMDL estimates that
approximately 74 acres of disturbed forest existed at the time of TMDL development, so
an estimate to vegetate these areas is approximately $63,000. The Virginia DMLR
estimate for revegetation is $1,000 per acre®, an increase of approximately 17.6% for a
total of $74,000.

Some areas classified as “disturbed forest will include stream segments with channel
erosion. In these sites, riparian and buffer zone restoration will be critical activities.

6.5.2.3 Channel Erosion

Straight Creek and its tributaries have a total stream length of 38.1 miles, as per the
TMDL. To determine a cost for restoring or stabilizing an estimated one-half of this
length, a value of $100 per linear foot has been applied.

The USACOE has a policy of accepting in-lieu fees in instances where there are no
existing mitigation projects in an area where development is proposed, or when the
expected restored value of a stream is less than the pre-disturbance value. These fees
currently range from $100 to $300 per linear foot. Due to housing, roads or other
features that can not be removed without significant socio-economic impacts, in most
areas only one stream bank can be restored or stabilized. Therefore, the lowest value
currently accepted by the USACOE is being used for this calculation, with an estimated
cost of $10.06 million. Stabilization should, whenever possible be in the form of riparian

% personal communication.
% Draft Cost Analysis Table for Mined Land Best Management Practices, See Appendix G
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restoration and reshaping (regrading) to a more natural configuration. Artificial
revetments should used only where necessary.

While the cost-benefit of restoring or stabilizing the stream and its banks is not
reasonable when measured against the estimated sediment load to the streams of 2.24
Mglyear, there are other factors to consider:

1. Eroded material is deposited directly to the stream, increasing the stream’s
bedload and eliminating benthic habitat.

2. Erosion is undercutting the stream banks throughout the length of the stream,
creating additional potentials for landslides.

3. The undercutting is reducing the integrity of road shoulders, churches and
other structures in the watershed, producing potential hazards to human health
and life.

4. One existing landslide in the community of St. Charles is unstable and has the

potential to block Straight Creek forcing the stream to flow through the street.
At least one dwelling has been vacated due to it proximity to this slide.

6.5.2.4 Cost/Benefit Summary

While the preceding sections describe cost and benefits for bacterial and sediment/TSS
reductions, the TMDL indicates that improvements in those loads will also reduce TDS
loads to the stream. The report estimates that for each liter of wastewater/grey water
removed from the stream, the TDS load will be reduced by 500mg>® with an estimated
TDS load from direct discharges®’ to be 18.7 Mg/year.

The tables 6.2 and 6.4 reflect the estimated benefits gained through the completion of
Phase | as related to sediment by following Scenario Il. It should be noted that the
estimates provided by this table are based on the following assumptions:

1. The loading rate assumes that load generation is evenly distributed throughout
a given land use. By targeting sites yielding the largest quantities of sediment
and TDS will greatly increase the reduction values.

2. Load rates for the land uses of disturbed forest and reclaimed mine land for
the post-implementation were taken from reference stream land uses (Middle
Creek).

3. The cost/benefit analysis for point source TDS reductions is not shown and

has been reserved in accordance with the assumptions and requirements in the
TMDL (i.e., such an analysis cannot be done until additional data are
generated and DEQ either validates or amends the TMDL). Such a
cost/benefit analysis will be a critical component of any amended TMDL.

% Straight Creek TMDL Section 9.3.1.1, page 9-7
¥ ibid, Table 10.2, page 10-5
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As per the logic implied by the TMDL, reductions in TSS loads will also reduce TDS
loads. The cost for Phase | implementation is estimated to be (Table 6.23):

Table 6.23
IMPAIRMENT SOURCE Cost ($ Million)
PHASE | Low High
Bacteria Elimination 2.14 2.14
Channel Restoration 10.06 10.06
AML 0.40 1.00
Forest Reclamation 0.06 0.06
Total (Millions): 12.66 13.26

Should the results of monitoring following Phase | indicate that complete elimination of
contributing sources, the cost for Phase Il is estimated to be (Table 6.24):

Table 6.24
IMPAIRMENT SOURCE Cost ($ Million)
PHASE 11 Low High
Bacteria Elimination 0.00 0.00
Channel Restoration 0.00 0.00
AML 0.00 9.99
Forest Reclamation 0.00 0.00
Total (Millions, Phase 11): 0.00 9.99
Totals Phases | & I1): 12.66 23.25

The table following this page provides estimates should full restoration/mitigation be
required under Phase Il. This table uses the same assumptions as the preceding table as
to loading values, and indicates that the sediment loading following full
restoration/mitigation will be less than that suggested as a target by the TMDL.

Table 6.25
SEDIMENT LOADING (Mglyr)
Existing Load 18,791.48
Post Restoration Load 6,380.20
Reduction (Mg/yr) 12411.28
Reduction (%) 66.05%

Nonpoint sources and straight pipes have been shown as the primary targets for
remediation/restoration in this chapter. Point sources within the watershed (e.g., VDOT,
municipal and mining sources) are regulated by Virginia Pollutant Discharge Elimination
System (VPDES) permits, which must contain limits consistent with the assumptions and
requirements of any available wasteload allocation (WLA\) set forth in the TMDL®. The
TMDL indicates that no reductions in the WLA are necessary to meet the TMDL goals
and normally the VPDES permit program governs these sources and ensures their

%8 40 CFR 122.44(d) (1) (vii) (B).
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compliance with the TMDL*. However, the VPDES permits in the Straight Creek
watershed do not include TDS as a monitored parameter, so TDS data is very limited. To
address the lack of data, a cooperative solution was negotiated in February 2006“.
Implementation under the terms of the solution is*:

= DMLR is currently requiring all active coal mining point sources in Straight
Creek be monitored by CSM/NPDES Permittees for TDS.

= |f TDS reductions from permitted sources are required, the reductions will be
made through the application of appropriate BMP’s,

=  BMP implementation will be reinforced by incorporating it with the TDS WLAS
adopted in the Water Quality Management Planning Regulation.

Based on this language, permitted dischargers are encouraged to implement BMPs
currently in use within their industry. Furthermore, these dischargers are encouraged to
“look outside the box” to find, evaluate and adapt BMPs from other industries that may
be applicable to their own to reduce sediment and TDS loads from their permits.

BMPs that have been implemented at one site since development of the TMDL are:

= Accelerated cleanout rates for sediment structures and haul road catchments.
= |nstallation of turbidity curtains to increase residence time for sediment laden
waters within sediment ponds.
= Rapid revegetation
o0 Topsoil is applied to areas at the completion of grading to final
configuration. Mulch and seed are applied upon completion of topsoil
placement.
o0 Additional mulch and small grains are applied to promote a quick cover
crop.
o0 Spot mulching and/or seeding is applied as needs develop.
= Stabilization of haul roads to reduce dust generation.
0 Non-toxic binders are applied to un-surfaced (gravel) roads
0 Frequency grading to minimize dust build-up.
= Process changes to reduce chemical demand (flocculants and coagulants).
o Chemical demand has been reduced by nearly 80% for one process.
= |nstallation of a pump to transport runoff from small rainfall events to a coal
refuse impoundment, minimizing loading to sediment ponds.
= Construction of an upstream sediment pond to “pre-treat” surface runoff prior to
entering a pond with discharges to the stream.

¥ TMDL Implementation Plan Guidance Manual at p. 11-12 ("In most cases, and for NPS dominated
watersheds, the WLA portion of the TMDL does not need to be a part of the IP.")

%0 State Water Control Board minutes, March 15, 2006, pages 6-7.

*ibid, page 7
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The efficiency of BMPs commonly utilized in the mining industry of southwest Virginia
was the focus of a report*? prepared by Phillip Mullins, P.E. This study addressed
trapping efficiencies of ponds, ponds in series, wetlands, vegetative filter strips and other
methods used to prevent mobilization of sediments beyond the boundaries of (SMCRA)
permitted areas. As noted earlier in the implementation plan and in the TMDL document
reductions of TSS loading to the receiving streams is expected to have a positive impact
on TDS loads. From the Mullins (2006), reductions in TSS loading by implementation of
BMPs are:

Table 6.26 Typical BMP Efficiencies in TSS Removal

Typical
TSS
References Citing TSS Removal Removal
BMP Efficiencies Efficiency
Scheuler (1995) — 70%; Stahre & Urbonos
(1990) - 50 to 70%; Warner, et. al (1998) — 0
Wet Pond 80%; Verstraeten & Poesen (2000) — 68%; 0%
EPA (1999) — 80 to 90%
Wet Pond in Series | Scheuler (1995) — 80% 80%
— 04" -
Dry Pond ggtl/(zuler (1995) — 30%; UDSOT (1993) 40%
Constructed Scheuler (1995) — 70%; EPA (2000) up to 7504
Wetlands 90% 0
Pond + Wetlands Scheuler (1995) — 85% 85%
e . Scheuler (1995) — 75 to 90%; Birch, et. al 0
Infiltration Basin (2004) — 50% 60%
e Scheuler (1995) — 90%; lowa Stormwater 0
Infiltration Trench Manual (2007) — 80% 80%
Vegetated Filter Barfield (1982) — 70% to 90%
Strip 80%
- 0,
Rock Check Dam Haan_, et. al (1994 -) 70 to 75% for sands 20%
and silts
— 0,
Silt Eence Barrier Haan_ et. al (1994) — 70 to 75% for sands 20%
and silts
Straw Bale Barrier Poche & Sherwood (1976) — 46 to 88% 50%
Brush Barrier No reference available 40%

While this study focused on BMPs normally used in mining, BMPs such a silt fence,
straw bale or brush barriers placed in critical areas are appropriate for use in the logging
and gas/oil industries to minimize TSS (TDS) loading to the receiving streams. Often, the
opportunity exists for the use of multiple (redundant) layers to increase overall retention
of sediments. Examples would be the placement of silt fences in combination with straw
bale dikes or silt fences below brush barriers.

%2 Evaluation of Best Management Practices (BMP’s) for Reducing Total Suspended Solids (TSS) Loads in
TMDL Watersheds in Southwest Virginia, unpublished study, Phillip Mullins (2006)
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Additionally, maintenance of stream buffer zones, when possible, will provide results
similar to those of the vegetated filter strip BMP referenced above.
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7.0 MONITORING AND MILESTONES
7.1.Monitoring
7.1.1 Bacterial Impairment

The requirement for monitoring is repeated throughout Chapter 6, as it will provide the
measure for success of the implementation efforts. For the bacterial impairment, the unit
of measure will be colony forming units for E. coli. The water quality standard for E.
coli allows a geometric mean standard of 126 cfu/100mL and an instantaneous standard
of 235 cfu/100mL. Determination of success will be based on the results of monitoring as
a measure of exceedance rates.

For the purposes of the TMDL, monitoring for the determination of success will begin at
the completion of Phase I. Sampling is recommended to be conducted quarterly to reflect
seasonal variations, and be conducted immediately upstream of the confluence of Straight
and Stone Creek to provide characterization of each of the main stems of Straight Creek.
Sampling is also recommended to be conducted at the VADEQ biological monitoring
station at RMO0.11, which is immediately upstream of the confluence of Straight Creek
and the North Fork of the Powell River.

7.1.2. Benthic Impairment

Monitoring and milestones for the benthic impairment are difficult to measure. While the
TMDL defines loading values for TSS and TDS, the true goal is the elevation of the
benthic community to acceptable levels. Currently, Straight Creek is listed as being
“moderately impaired”. A score of greater than 60 is considered to be “unimpaired” when
scoring the site using the Virginia Stream Condition Index (VaSCl).

In addition to conducting benthic surveys, the following are recommended for
monitoring:

= Habitat surveys

= Total Suspended Solids (TSS)

= Total Settable Solids (SS)

= Total Dissolved Solids (TDS) and conductivity (EC)

= General water chemistry (i.e., pH, metals®, nutrients, etc.)

Sampling for water quality parameters is recommended to be conducted quarterly to
reflect seasonal variations, and be conducted immediately upstream of the confluence of
Straight and Stone Creek to provide characterization of each of the main stems of Straight
Creek. Sampling for water quality parameters, benthic scoring and habitat is
recommended to be conducted at the DEQ biological monitoring station at RM0.11,

! Metals suggested for monitoring include: dissolved aluminum, antimony, arsenic, beryllium, cadmium,
chromium VI, copper, dissolved iron, lead, dissolved manganese, magnesium, mercury, nickel, selenium,
silver, thallium, zinc, sodium, and potassium.
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which is immediately upstream of the confluence of Straight Creek and the North Fork of
the Powell River.

As the proposed implementation for reductions in sediment and TDS requires multiple
land use/sources to be addressed, the timing for monitoring will overlap. Reducing loads
from disturbed forest lands and channel erosion will require less time than from the AML
sites, with the disturbed forest land being completed first. The load from the channel
erosion is very small while that from the disturbed forest lands is significant. Considering
this, initial monitoring is proposed to begin following the completion of the second full
growing season after forest land restoration. This monitoring is proposed to continue for a
period of two (2) years.

Monitoring will resume following the completion of Phase | of the AML
restoration/mitigation efforts. This monitoring will continue for a period of two years to
evaluate the effectiveness of Phase I, and will allow time for additional target for
restoration to be established. Currently, work is underway in the watershed as a part of a
TDS study and for the UAA study that is in development. This data will be very
beneficial in monitoring the recovery of Straight Creek.

During Phase Il of the AML restoration, monitoring is proposed to be conducted twice
per year during the spring and fall survey seasons. Monitoring in this Phase will continue
for a period of two years following the completion of AML restoration.

7.2 Milestones
7.2.1 Bacterial Impairment

While the goal of the bacterial TMDL is to achieve a zero (0) violation rate, that goal
may not be achievable without taking actions to mitigate wildlife contributions.
Therefore, the first milestone will be a reduction to an E. coli exceedance frequency rate
of 2.19% of instantaneous samples as described in Scenario 2 of the TMDLZ2. As shown
by Scenario 2 of the TMDL, the geometric mean for samples should result in zero
violations by the elimination of the straight pipes and failing systems.

The milestone for success of Phase | will be achieving the instantaneous exceedance rate
of 2.19%

The milestone for Phase 11, should it be found necessary to implement, will be the target
instantaneous exceedance rate of 0.0 achieved by eliminating 80% of non-point sources
from pasture/livestock and 99% of non-point source E. coli from residential and urban
sources.

2 Straight Creek TMDL, Table 5.1, page 5-4
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7.2.2 Benthic Impairment

Phase | milestone is the reduction of sediment to the values described in Chapter 6
(16,651.43 Mglyr), though the final goal is to achieve a benthic score of 60 or greater as
measured on the VASCI.

The primary milestone for Phase 11, should it be required to reach the desired benthic
score of 60, will be the reduction of sediment loads to the TMDL allocation of 6,656
Mg/yr. As described in the TMDL, the actions to reduce sediment loading in the
watershed will also reduce TDS concentrations, improving both habitat and water quality.

7.3 Alternative Actions

The Clean Water Act requires the States to designate uses for streams within their
boundaries and in Virginia, these uses are: recreational uses, e.g., swimming and boating;
the propagation and growth of a balanced, indigenous population of aquatic life,
including game fish, which might reasonably be expected to inhabit them; wildlife; and
the production of edible and marketable natural resources, e.qg., fish and shellfish. Straight
Creek was placed on the 303(d) list for not meeting the designated uses of recreation due
to the bacterial impairment, and the propagation and growth of a balanced, indigenous
population of aquatic life, as measured by the benthic community.

Straight Creek has been significantly impacted throughout the twentieth century by
human activities, and continues to be so. The TMDL and this implementation plan have
been developed to address TSS, a pollutant contributing to habitat alteration/eradication
through channel modification (sediment deposition in the channel/embedded substrate).
The TMDL also indicates that reducing TSS loading will have a positive impact on TDS
loads contributed to the stream. As a part of implementation, BMPs will be installed or
implemented and monitoring of habitat, in particular substrate embedding, will be a tool
in determining effectiveness of TSS controls.

Other factors such as loss of riparian cover, residential and infrastructure development
may also be impacting the benthic community. To address these issues, a use attainability
analysis (UAA) is currently underway for the Straight Creek watershed. The purpose of
a UAA is to answer the following questions:

= |s the Designated Aquatic Life Use an Existing Use?
= What is preventing the Designated Aquatic Life Use Attainment?
= What is the Highest Attainable Aquatic Life Use after remediation?

Upon completion of the UAA, a recommendation will be provided to the Department of
Environmental Quality and State Water Control Board (SWCB) to either:

= Retain the DALU(S) at the current level.

= Modify the DALU(S) to a tiered system to provide an attainable goal within a use,
or
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=  Remove the current DALU.

Based upon the results of the UAA, and acceptance and approval of the
recommendations, the level of implementation efforts may be modified.
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8.0 STAKEHOLDERS’ ROLES AND RESPONSIBILITIES

Stakeholders are those individuals, governmental agencies, or organizations, which live,
work, or have management responsibilities in the watershed. The DEQ publication
“Guidance Manual for Total Maximum Daily Load Implementation Plans” listed seven
(7) questions that should be addressed by the IP in the category of Stakeholder’s Roles
and Responsibilities:

8.1 Who are the stakeholders identified in the TMDL development process?
The Straight Creek TMDL recognizes the following stakeholders:

= Virginia Department of Mines, Minerals and Energy (DMME)/Division of Mined
Land Reclamation (DMLR)

= Virginia Department of Environmental Quality (VADEQ), Central Office VADEQ,

Southwest Regional Office

Virginia Department of Conservation and Recreation (VADCR)

Daniel Boone Soil and Water Conservation District (DBSWCD)

Natural Resources Conservation Service (NRCS)

Virginia Cooperative Extension Service (VCE)

US Army Corps of Engineers (USACOE)

Virginia Department of Forestry (VDOF)

The local stakeholders involved in the development of the TMDL and the IP include:

Powell River Partnership (PRP)

Lee County Board of Supervisors (LBOS)
Lee County Public Service Authority (LPSA)
Lee County Board of Education (LBE)

The residents of Straight Creek

The Virginia Mining Issues Group (VMIG)
US Fish and Wildlife Service

Tennessee Valley Authority

Additional stakeholders include the LENOWISCO Planning District Commission, Lee
County Health Department, Virginia Department of Transportation (VDOT), the Norfolk
and Southern Railroad and the St. Charles Water and Sewer Authority.

8.2 Which stakeholders will assist in the implementing of the IP?

= Virginia Department of Mines, Minerals and Energy (DMME)/Division of Mined
Land Reclamation (DMLR)

= Virginia Department of Environmental Quality (VADEQ), Central Office VADEQ),
Southwest Regional Office

= Virginia Department of Conservation and Recreation (VADCR)

= Virginia Department of Forestry (VDOF)

= Virginia Department of Transportation (VDOT)
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Daniel Boone Soil and Water Conservation District (DBSWCD)
Natural Resources Conservation Service (NRCS)
Virginia Cooperative Extension Service (VCE)
US Army Corps of Engineers (USACOE)
Powell River Partnership (PRP)

Lee County Board of Supervisors (LBOS)

Lee County Public Service Authority (LPSA)
US Fish and Wildlife Service

Tennessee Valley Authority

Norfolk and Southern Railroad

Residents of Straight Creek

Industrial stakeholders

8.3 What are the specific roles and responsibilities of the stakeholders?

As permits or approvals will be required for many activities proposed to restore Straight
Creek, there will be numerous State or Federal agencies involved including:

VADEQ

Lee County Health Department
USACOE

TVA

In addition to the issuance of permits or approvals, the Department for Environmental
Quality will continue to monitor the chemistry and biology of Straight Creek and
tributaries in accordance with their Ambient Water Monitoring Program. Also, DEQ will
review QA/QC plans of others collecting data that may be used in the evaluation of the
success of restoration.

8.3.1 Straight Pipes and Failing Systems

Straight Pipes and failing systems will be addressed by the St. Charles Water and Sewer
Authority, the Lee County PSA, Natural Resources Conservation Service through the
Daniel Boone Soil and Water Conservation District, the Powell River Partnership and the
Lee County Health Department.

Sewer or septic system installation is proposed to be conducted or under the direction of
the St. Charles Water and Sewer Authority within their service area and the Lee County
PSA for the outlying areas. Maintenance of the systems will lie with the service provider,
or in the case of individual septic systems, maintenance responsibility will lie with the
system owner.

Specific identification of the needs within the watershed, acquiring grants and
administering grants received is delegated to the Lee County PSA, and the St. Charles
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Water and Sewer Authority with assistance from LENWISCO, DBSWCD?, the Lee
County Health Department and the PRP.

Approval of individual systems (such as septic tanks and drain fields) is the responsibility
of the Heath Department. Also, enforcement responsibility will be that of the Health
Department to ensure compliance once systems are in place in a community or area.

8.3.2 Abandoned Mine Lands/Acid Mine Drainage Sites

Primary responsibility for the restoration or mitigation of AML/AMD sites is with the
Abandoned Mine Lands section within the Virginia Division of Mined Land
Reclamation. This agency is funded through the Abandoned Mine Lands Program
through the federal Office for Surface Mining Reclamation and Enforcement.

Generally, the Virginia AML hires contractors to restore AML features with monies from
the OSMRE AML fund. Often these funds are combined with those from other sources,
such as the USACOE/DMLR/AML/EPA projects at Ely’s and Puckett Creeks. As
funding becomes less available, assistance from other agencies and organizations will
become critical to the restoration process for both the writing of grants and funding.

Another source of restoration/mitigation activities may be from the industrial
stakeholders. Restoration of AML sites is an opportunity for industries seeking new or
expanded operations within an impacted watershed, providing credit opportunities to
reduce loading in the goal of meeting the TMDL allocations. Some examples of these
activities include:

Remining — With the changing market for coal, remining may viable for areas
previously consider as not economically feasible. Remining has been
demonstrated to result in improvements of in-stream water quality by eliminating
AMD discharges, regrading of failing or over-steeped slopes and
restoration/revegetation of barren areas.

AML features immediately adjacent to proposed mining areas should be
incorporated into the mine plan for restoration. In doing so, credits should be
awarded to the Operator/Permittee toward the reduction of loads to the watershed.

A credit or banking system should be developed by the VADMLR to track credits
for load reduction. Mitigation efforts should be credited or banked by the entity
conducting the restoration in an effort to promote participation by others in the
watershed.

! While installation of septic or sewer systems and the correction of failing systems is not a traditional role
for the NRCS, the DBSWCD, in conjunction with the Canaan Valley Institute, has been instrumental is
obtaining grants and rallying the support of residents for the Dominion/Fawn Branch project. We hope
these efforts will continue for future projects in the Straight Creek watershed.
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8.3.3 Disturbed Forest

The Department of Forestry should be the lead in identifying disturbed lands in need of
restoration and work in cooperation with the DBSWCD and the VCE to acquire funding
and implementation of restoration measures. During the actual logging process, the
BMPs described in the publication “BMP Field Guide, Virginia's Forestry Best
Management Practices for Water Quality”? should be implemented.

Regulatory oversight is the responsibility of the Department of Forestry, as will any
additional rule making.

8.3.4 Channel Erosion

Eroding or failing stream banks within the right-of-way of the Virginia Department of
Transportation and the Norfolk Southern Railroad are the responsibility of those entities.
They should be encouraged to protect eroding slopes using methods conducive to habitat
restoration (i.e., not creating concrete channels or choke points resulting in high velocity
flows).

In stream reaches lying within private ownership, restoration design and implementation
is proposed as a collaborative effort of DBSWCD, VCE, VADCR, USACOE, TVA and
the property owner.

8.3.5 Other Actions
8.3.5.1 Residential Stakeholders

While traveling through the watershed, it becomes apparent that in addition to the sources
of impairment described in the TMDL, there are other items that must be addressed.
These include the construction of artificial barriers in the creek, un-permitted stream
crossings and the disposal of trash and other household items in the streams.

The responsibility to address these activities lies within the authority of the VADEQ,
USACOE, the Lee County Litter Control Officer and the Courts of Lee County when
individuals are cited for offenses.

Following are photos taken of examples of the above:

2 BMP Field Guide, Fourth Edition, 2002

81



Figure 8.2 Un-
permitted stream
crossing. Note
the undercut wall
on the left.
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Figure 8.1 Stream is
dammed using
rocks, vinyl siding
and plastic film.
Sediment has
collected to a
depth estimate to
be 18” or greater.

Figure 8.3
Child’s pool
disposed of
in stream.
Note the
camouflaged
straight pipe
in the upper
left (painted
green)




Figure 8.4
Trash
placed on
wall
awaiting
disposal.
Some is
floating in
the stream.

To help overcome impacts such as these, education will be a critical component. The
Education Coordinator in cooperation with the Lee County Litter Control Officer will be
the leads for this education. At the same time, the education process should address non-
point sources of bacteria, sediment and TDS.

Education may be in the form of informational handouts, community meetings and mass
mailings to reach adults, and classroom session with students in the watershed.

A community stream cleanup day(s) for items such as trash, tires and other solids should
be scheduled simultaneous with door to door distribution of informational materials.
Informational materials should be no more than two to four pages in length and include
topics such as:

= Advising residents of the TMDL

= What the impairments are and their sources

= The impacts of activities such as:
o0 Tossing trash, used appliances, etc. on the stream banks or in the streams
0 Dumping ashes from stoves or furnaces into the streams
o0 Placing pet and livestock containments in close proximity to the stream
o0 Clear cutting riparian zones

= The goal(s) of implementation

While the children attending the St. Charles Elementary School are provided with
environmental education throughout the school year, the parents and elders of the
community are not being directly addressed. Few adults from the community participate
in the Earth Days events, many to the fact that it is held during normal work hours. One
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suggestion would be hold an environmental project fair in the evening or a Saturday in
order to reach the adults. Businesses should be solicited for donations for food and
drinks, as well as prizes for winning projects.

Outreach to businesses in the watershed to sponsor these types of activities is encouraged.
Businesses can participate through donations, labor and materials. In previous stream
cleanup days?, /business/industrial stakeholders have provided the following:

= Bags for trash collection

= Trucks to convey collected materials to the Lee County Transfer Station
= Lunch for participants

= Protective gloves

= A rubber-tired backhoe to pull larger items from the stream

8.3.5.2 Industrial Stakeholders

Industrial stakeholders in the watershed can, in the course of their normal activities,
provide positive impacts to the watershed. Many of these are discussed in Section 10.2 of
this document as being potential sources of in-lieu funding. Brief descriptions of several
beneficial activities include:

= Logging activities — On lands held by industrial stakeholders, logging contracts
should require reclamation, seeding and mulching of access roads and staging
areas.

o Ideally, a provision would be provided for the replanting of native tree
species rather than allowing volunteer reforestation through natural
succession mechanisms.

o During logging operations, water bars cut into roadways to direct drainage
should discharge into a level spreader type ditch or into a vegetative
windrow constructed of cutting debris (tree tops, saplings removed in road
construction, etc) to prevent the development of concentrated flow leading
to erosion.

o Crossing areas should be constructed at seasonal springs or ephemeral
streams to reduce erosion during wet seasons or storm events.

0 Roadways and drag paths should be seeded and mulched upon completion
of logging operations in all areas that do not have adequate sediment
control (designed retention ponds).

o Iflogging is being conducted in support or preparation of mining or other
industrial activities, logging should be phased to reduce the time that
unprotected soils are exposed.

= Timing of Operations — Planning operations to minimize activities in or
immediately adjacent to wet areas or streams.

® Previous cleanup activities by industrial stakeholders in support of the Community in the Straight
Creek/North Fork Powell River watershed include sponsoring Straight Creek and NFPR stream days and
removal of illegal trash dumps in Reeds Creek.
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= Revegetation — Seeding and mulching of reclaimed areas should immediately
follow final grading.

0 The vegetation acts as a filter, retarding overland flows and reducing
sediment loads.

o0 TDS loading is reduced due to uptake of water infiltrating the upper
surface of the regraded materials. Less infiltration in contact with mine
spoils results in less TDS liberation from ground water sources.

= Road Maintenance — When economically feasible, roads should be paved to
reduce TSS and a potential source of TDS liberation due to surface runoff.

o0 Road sumps should be frequently cleaned and the excavated sediments
stored at a permanent disposal site.

= Stream Buffer Maintenance/Restoration - Operations should be planned to
maintain un-disturbed riparian buffer zones when possible.

o For those areas where disturbances within the buffer zones are
unavoidable, timing the disturbance of these areas to minimize disruption
of streams will reduce overall impacts.

= These areas should be revegetated and mulched immediately upon
completion of grading.

o0 Previously disturbed buffer zones — Re-establishment of vegetation of
these areas should be a priority.

= Sediment Structure Maintenance — Frequent maintenance/sediment removal will
reduce sediment load being transported through the structures and reduce contact
water/sediment contact; thereby reducing TDS formation.
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9.0 INTEGRATION WITH OTHER WATERSHED PLANS

The proposed implementation plan was reviewed for conflict with other watershed plans.
Other plans for the watershed include:

USACOE North Fork of the Powell Restoration Project: This project is a collaborative
effort of the US Army Corps of Engineers, the Virginia Department of Mines Minerals
and Energy, the Tennessee Valley Authority and others to address sites discharging acid
mine drainage into the North Fork of the Powell River and its tributaries.

Watershed Plan and Environmental Assessment (Plan/EA): The Lee County Board of
Supervisors, the Daniel Boone Soil and Water Conservation District (DBSWCD), and the
Virginia Department of Mines, Minerals, and Energy (VADMME) have joined to
determine the level and extent of AMD and erosion from AML sites within the North
Fork of the Powell River.

The above plans compliment one another and actions considered in them are included
within the IP.

Straight Creek TMDL.: The purpose of this plan is to address the needs described in the
TMDL.

Upper Tennessee River Roundtable: The Upper Tennessee River Roundtable (UTRR) has
not developed specific plans to address the needs described in the Straight Creek TMDL.

Enhancement/restoration efforts outlined in the IP will not be in conflict with VADCR’s
sediment and erosion control regulations.

The IP, as drafted, is not in conflict with the Lee County Comprehensive Plan.
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10.0 POTENTIAL FUNDING SOURCES

Numerous opportunities exist for funding various projects to address the problems cited
in the TMDL. These sources include programs or grants from State and Federal agencies,
private foundations or non-profit organizations as well as those from landowners or other
stakeholders within the watershed. Often grants or funding can be combined or leveraged
with funding from other sources to fully finance projects. Some of the sources of

potential funding or in lieu services are:

State

Virginia Forest Stewardship Program
Virginia Small Business Environmental Assistance Fund Loan Program
Virginia Water Quality Improvement Fund

Virginia DMME/DMLR Abandoned Mine Land Program

Federal

USDA Forest Incentive Program (FIP)

USDA Watershed and River Basin Planning and Installation Public Law 83-566

(PL566)

USDA Wildlife Habitat Incentive Program (WHIP)

USDA Wetland Reserve Program (WRP)

US Fish and Wildlife Service Private Stewardship Program
US Fish and Wildlife Service Conservation Grants
USEPA 319 Funds

USEPA Brownfields Program

OSMRE Abandoned Mine Land Program

EPA Brownfields Program

NRCS Wildlife Habitat Incentive Program (WHIP)

Private Foundations, Non-Governmental Organizations (NGOs)

National Fish and Wildlife Foundation Southern Rivers Conservation
Tiffany and Co. Foundation Environmental Conservation Grants
Kodak American Greenways Awards Program

Southeast Rural Community Assistance Project

Izaak Walton League

LOCAL

Landowners
Residents
Business/Industry

10.1 Descriptions of Potential Funding Sources

The Virginia IP guide provides the following description of funding sources for State and

Federal programs:
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State

Implementation Grant monies through local SWCDs.
o http://www.dcr.state.va.us/sw/docs/bmpsbro2.pdf

Virginia Forest Stewardship Program - The program is administered by the DOF
to protect soil, water, and wildlife and to provide sustainable forest products and
recreation.

0 http://www.vdof.org/resources/f127 po.pdf

Virginia Small Business Environmental Compliance Assistance Fund — The
program provides financial assistance to small businesses by providing loans for
the installation of agricultural BMPs certified as eligible by DCR. Interest rates
are fixed at 3%, and the maximum loan available is $100,000.

o0 http://www.dba.state.va.us/financing/programs/small.asp

Virginia Water Quality Improvement Fund - The purpose of the fund is to provide
water quality improvement grants to local governments, soil and water
conservation districts and individuals for point and nonpoint source pollution
prevention, reduction and control programs

O http://www.dcr.virginia.gov/soil_& water/wgia.shtml

Virginia Abandoned Mined Land Program - Established in the late 1970’s to
abate pre-federal Act coal mine related problems adversely impacting the public
health, safety, general welfare, and the environment

0 http://www.dmme.virginia.gov/DMLR/docs/aml.shtml

Federal

EPA 319 Funds — EPA develops guidelines that describe the process and criteria
to be used to award Clean Water Act Section 319 NPS grants to states. States may
use up to 20% of the Section 319 incremental funds to develop NPS TMDLs as
well as to develop watershed-based plans for Section 303(d) listed waters. The
balance of funding can be used for implementing watershed-based plans for
waters that have completed TMDLSs. Implementation of both agricultural and
residential BMPs is eligible.

O http://www.epa.gov/owow/nps/319/319statequide-revised.pdf

Forestry Incentives Program (FIP) — The purpose of this program is to encourage
development, management, and protection of private forestland.
O http://www.nrcs.usda.gov/programs/fip/

Small Watershed Program and Flood Prevention Program (Public Law 83-566) —
The purpose of this program is to assist federal, state, local agencies, local
government sponsors, tribal governments, and program participants to protect
watersheds from damage caused by erosion, floodwater, and sediment, to
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conserve and develop water and land resources; and to solve natural resource and
related economic problems on a watershed basis. The program empowers local
people or decision makers, builds partnerships, and requires local and state
funding contributions. Both technical and financial assistance is available for
watersheds not exceeding 250,000 acres.

O http://www.nrcs.usda.gov/programs/watershed/index.html

= Wetlands Reserve Program (WRP) — The program provides an opportunity for
landowners to receive financial incentives to enhance wetlands in exchange for
retiring marginal lands from agriculture. The program offers three enroliment
options: permanent easements, 30-year easement, and restoration cost-share
agreement (10-year agreement where USDA pays 75% of the restoration costs).
O http://www.nrcs.usda.gov/programs/wrp/

= Wildlife Habitat Incentives Program (WHIP) - USDA and the participant enter
into a five to ten year cost-share agreement for wildlife habitat development.
Cost-share up to 75% is available for the cost of installing practices.
O http://www.nrcs.usda.gov/programs/whip/

= U.S. Fish and Wildlife Service Private Stewardship Program — Funds individuals
or groups engaged in local, private, and voluntary conservation efforts to benefit
federally listed, proposed, or candidate species, or other at risk species.
0 http://endangered.fws.gov/grants/private_stewardship.html

= U.S. Fish and Wildlife Service Conservation Grants — Funds states to implement
conservation projects to protect federally listed threatened or endangered species
and species at risk.
0 http://grants.fws.gov/state.htm

Private Foundations, Non-Profit Organizations (NGOs)
= National Fish and Wildlife Foundation — Develops cooperative partnerships to

conserve wildlife, plants and habitats.
o http://lwww.nfwf.org/programs/grants apply.htm

= Tiffany and Co. Foundation Environmental Conservation Grants - grants to
nonprofit organizations dedicated to the education and preservation of the arts and
environmental conservation.
o http://www.tiffanyandcofoundation.org/gp&eligibility.html

= Kodak American Greenway Awards Program - Eastman Kodak, The
Conservation Fund, and the National Geographic Society provide small grants to
stimulate the planning and design of greenways.
O http://www.conservationfund.org/node/245
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Southeast Rural Community Assistance Program - Helps small rural towns and
communities needing aid in upgrading their water and wastewater systems.
O http://www.sercap.org/

Izaak Walton League — Supports programs to conserve, maintain, protect, and
restore the soil, forest, water, and other natural resources through education and
grants.

0 http://www.iwla.org/index.php?id=8

LOCAL

Residents and Landowners — During the development of this plan, very few
residents or landowners participated, primarily asking questions as to why the
Plan was being proposed. Section 8 of this plan discussed the need for more
environmental education in the watershed, which will in turn garner greater
involvement from this sector. While we are reaching the children through
environmental education in the schools, we are missing the adults of the
watershed, so greater emphasis should be placed there.

Business — Section 8 of the Plan also describes previous and proposed activities
sponsored or conducted by businesses in the watershed. Their activities, past and
future, can be credited as in lieu payments for services. The business community
should be encouraged to continue, or increase their participation in the restoration
of Straight Creek and tributaries.

10.2 Other Sources/Opportunities

Powell River Partnership (PRP) — The Powell River Partnership, a watershed
group originating in Lee County. Recently, there has been significant interaction
with watershed groups and others in Wise County, where the headwaters of the
Powell River lie. While the PRP is an ad-hoc group, one member group, Hands
Across the Mountain (HAM), is a 501(c)(3) non-profit. The PRP is a resource to
develop grant proposals for administration through HAM for cleanup, restoration
and preservation projects in the Straight Creek watershed.

Individual members of the Virginia Mining Issues Group recognize the
importance of participating in the restoration of the various watershed in which
we have operations. Examples of this include:

o In the Straight Creek watershed, industrial stakeholders are cooperating
with local authorities and agencies in restoration enhancement efforts.
During construction of the North St. Charles sewer extension, the
Contractor was facing a problem with excess soil generated during the
excavation process. A local mining operation provided a solution by
accepting these materials for use as a soil cover on a coal refuse
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embankment. Once placed, the soils were seeded and mulched to provide
long-term stability.

0 Mining operations are instrumental in development of the Dominion or
Fawn Branch sewage project. Two companies have joined with the Powell
River Partnership, the Lee County Board of Supervisors and the Lee
County PSA to provide land for the collection site, equipment and labor to
install the sewer mains for the system. The Daniel Boone Soil and Water
Conservation District in conjunction with the Canaan Valley Institute have
been instrumental in developing the grant proposal for this project.

o0 Working with the Department of Mined Land Reclamation to develop a
defensible study of TDS for several streams, including Straight Creek.
This study will analyze samples obtained from industrial discharges and
in-stream stations in conjunction with biological and habitat monitoring.
Along with this monitoring, more accurate means of measuring stream and
discharge flows will be implemented at these stations. The industrial
dischargers are providing the funding for this study, with the data obtained
to be submitted to the DMLR for collation and analysis. Currently, a
QAPP is being developed for the collection of effluent and benthic
samples and protocols defined for effluent analyses.

0 BMPs are being voluntarily implemented by the members of VMIG in
efforts to reduce TDS concentrations. The above referenced study will be
used in part to evaluate the effectiveness of BMPs.

o0 There is potential for a separate industry to develop TMDL credits for
trade or sell within the watershed. Should this be realized, many acres of
AML could be restored at no cost to the taxpayer

In the future, collaborative efforts such as these will promote the undertaking of more
projects of this type. Also, additional measures that can be taken to reduce impacts to the
watershed are described in Section 8.3.5.2 of this document.
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Fecal Bacteria and General Standard Total Maximum Daily Load Development
for Straight Creek, 2006

Section 6.0 Implementation Actions

1

2

Personal communication, December 2007

Attachment to the November 17, 2008 email from The Nature Conservancy.
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10

11

12

13

14

15

16

17

18

Department of Mines Minerals and Energy, AML homepage:
http://www.mme.state.va.us/DMLR/docs/aml.shtm

Fecal Bacteria and General Standard Total Maximum Daily Load Development
for Straight Creek, 2006
Fecal Bacteria and General Standard Total Maximum Daily Load Development
for Straight Creek, 2006

Fecal Bacteria and General Standard Total Maximum Daily Load Development
for Straight Creek, 2006

Fecal Bacteria and General Standard Total Maximum Daily Load Development
for Straight Creek, 2006

Fecal Bacteria and General Standard Total Maximum Daily Load Development
for Straight Creek, 2006

Fecal Bacteria and General Standard Total Maximum Daily Load Development
for Straight Creek, 2006

Fecal Bacteria and General Standard Total Maximum Daily Load Development
for Straight Creek, 2006

Virginia Department of Mines, Minerals and Energy, Coal Surface Mining
Regulations

Coal Remining Best Management Practices Guidance Manual, EPA 821-R-00-
007, March 2000

Projected Costs of Implementation of Proposed BMP Control Measures to Meet
Total Maximum Daily Loads in the Southwest Virginia Coalfields, Appalachian
Technical Services, 2006

Cost Analysis Table for Mined Land Best Management Practices, Virginia
Department of Mined Land Reclamation

Cost Analysis Table for Mined Land Best Management Practices, Virginia
Department of Mined Land Reclamation

Implementation Plan for the Straight Creek and Tributaries Total Maximum Daily
Load Study, 2009

Fecal Bacteria and General Standard Total Maximum Daily Load Development
for Straight Creek, 2006

Interstate Mining Compact Commission website
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19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

Draft Plan and Environmental Assessment, North Fork Powell River Watershed,
USDA-NRCS, 2007; prepared by the Daniel Boone Soil and Water Conservation
District, Jonesville, Virginia.

Draft Plan and Environmental Assessment, North Fork Powell River Watershed,
2007

Draft Plan and Environmental Assessment, North Fork Powell River Watershed,
2007

Draft Plan and Environmental Assessment, North Fork Powell River Watershed,
2007

Draft Plan and Environmental Assessment, North Fork Powell River Watershed,
2007

Draft Plan and Environmental Assessment, North Fork Powell River Watershed,
2007

Draft Plan and Environmental Assessment, North Fork Powell River Watershed,
2007

Draft Plan and Environmental Assessment, North Fork Powell River
Watershed,2007

Draft Plan and Environmental Assessment, North Fork Powell River Watershed,
2007

Fecal Bacteria and General Standard Total Maximum Daily Load Development
for Straight Creek, 2006

Fecal Bacteria and General Standard Total Maximum Daily Load Development
for Straight Creek, 2006

Cellular And Molecular Life Science;, Vol. 4, No.3 pp 263-266

Fecal Bacteria and General Standard Total Maximum Daily Load Development
for Straight Creek, 2006

Personal communication, telephone, with Roger Williams, Virginia DMLR AML
Unit.

US Army Corps of Engineers Regulatory Guidance Letter RGL 93-2 and update
RGL 02-2 (www.usace.army.mil/cw/hot_topics/ht 2002/RGL_02-2.pdf ) for more
information concerning the establishment and operation of mitigation banks.
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34

35

36

37

38

39

40

41

42

Personal communication from Green Thumb Seeding of Virginia, Inc. ,
November 2007

Draft Cost Analysis Table for Mined Land Best Management Practices, Virginia
Department of Mined Land Reclamation

Fecal Bacteria and General Standard Total Maximum Daily Load Development
for Straight Creek, 2006

Fecal Bacteria and General Standard Total Maximum Daily Load Development
for Straight Creek, 2006

40 CFR 122.44(d)(1)(vii)(B)

Virginia DEQ, TMDL Implementation Plan Guidance Manual at pages 11-12 ("In
most cases, and for NPS dominated watersheds, the WLA portion of the TMDL
does not need to be a part of the IP.")

State Water Control Board minutes, March 15, 2006, pages 6-7

State Water Control Board minutes, March 15, 2006, pages 7

Evaluation of Best Management Practices (BMP’s) for Reducing Total Suspended

Solids (TSS) Loads in TMDL Watersheds in Southwest Virginia, unpublished
study, Phillip Mullins, 2006.

Section 7.0 Monitoring and Milestones

1

See The Aquatic Species-Specific Protective Measures Guide to Permitted Coal
Mining Activities in Virginia, 2009

Fecal Bacteria and General Standard Total Maximum Daily Load Development
for Straight Creek, 2006, Table 5.1, page 5-4

Section 8.0 Stakeholders’ Role and Responsibility

1 Person communication, Daniel Boone Soil and Water Conservation District, 2008.

2

BMP Field Guide, Virginia's Forestry Best Management Practices for Water
Quality, Fourth Edition, Virginia Department of Forestry, 2002

Personal communications, Daniel Boone Soil and Water Conservation District
and Lee County Litter Warden
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ACTION REPORT/AGENDA/MINIBOOK
STATE WATER CONTROL BOARD MEETING
WEDNESDAY, MARCH 15, 2006
HOUSE ROOM C, GENERAL ASSEMBLY BUILDING
9™ & BROAD STREETS
RICHMOND, VIRGINIA

Convene - 9:30 A.M.

Board Members Present:

VI.

VII.

Carol C. Wampler, Chair Komal K. Jain, Vice-Chair
W. Shelton Miles, 11l E. Bryson Powell

Michael McKenney Thomas D. C. Walker

W. Jack Kiser

Action Taken

Minutes (December 7, 2005) Approved minutes

Final Regulations
General VPDES Permit for Car Wash Facilities Adopted general permit
Water Quality Management Plan — Technical Correction Adopted correction

Proposed Regulations
General VPDES Watershed Permit Regulation for Total Authorized public comment
Nitrogen and Total Phosphorus Discharges and Nutrient
Trading in the Chesapeake Bay Watershed in Virginia

Regulatory Petitions
Hazel River Exceptional State Water Petition Petition still being con-
sidered. Staff to work with
interested persons.

TMDLs
Spring Branch Total Phosphorus TMDL, Sussex Co. Authorized submittal to EPA
Powell River TMDLs Authorized submittal to EPA

Russell Prater Creek Total Dissolved Solids and Sediment,

Buchanan and Dickenson Counties
Straight Creek Total Dissolved Solids, Sediment and Bacteria, Lee Co.
Callahan Creek Total Dissolved Solids, Sediment and Bacteria, Wise Co.

Permit and Consent Order — Valley Regional Office
Woodstock STP, Shenandoah County Approved order and permit

Consent Special Orders - Virginia Pollutant Discharge Approved orders
Elimination System Permits
Valley Regional Office

PAGE 1 OF 28
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Consideration of Petition to Designate the Hazel River as an Exceptional State ®fatemtends to ask the Board at

their March 15, 2006 meeting for a decision on whether or not to initiate a rulemaking to amend the Water Quality
Standards regulation to designate the Hazel River from its headwaters to its confluence with the Rappahannock Rivel
as an Exceptional State Water. The upper portion of the nominated waterbody [approximately 15 miles] is within
Rappahannock County and lower portion [approximately 30 miles] is within Culpeper County. Based on site visits,
staff has concluded that only the segment of the Hazel River within Rappahannock County meets the required
eligibility criteria. The Rappahannock County Board of Supervisors submitted comment acknowledging that Tier IlI
protection of the Hazel River is consistent with the county Comprehensive Plan, but they oppose the nomination due
concerns of possible future restrictive amended regulations that could adversely impact existing or proposed sewage
treatment facilities. The Culpeper County Board of Supervisors commented in support of the nomination. Seventy-
nine citizen comments in support of the nomination were received. Twenty-one of them were identified as riparian
landowners. Sixteen citizen comments opposing the nomination were received and of these five were identified as
riparian landowners. The four staff members that conducted the site visit concurred that the segment of the Hazel
River within Rappahannock County met the criteria necessary to be considered for an Exceptional State Waters
designation. The segment within Culpeper County did not meet the primary eligibility criteria of possessing an
exceptional environmental setting Also, based on an assessment of 2002 data, a 5.58 mile segment in Culpeper
County is listed as impaired for recreational uses due to exceedences of the fecal coliform bacteria standard.

Spring Branch Total Phosphorus TMDL, Sussex Co.: A proposed Total Maximum Daily Load (TMDL) report was
developed in response to a benthic (biological) impairment on Spring Branch in Sussex County. Total Phosphorus
(TP) was identified as the pollutant of concern and TMDL target. The TMDL impacts the Sussex County Service
Authority (SSA) sewage treatment plant which was identified as a major source of the benthic (biological) impairment
The phosphorus Waste Load Allocation (WLA) assigned to SSA will be difficult to achieve at maximum design flow.
Given the current limits of nutrient removal technology and the economic status of the community served by SSA, the
DEQ staff has developed an innovative approach that will allow the SSA time to attempt reasonable alternative
measures to achieve the TMDL goal. However, the TMDL document also recognizes that if those measures fail to
accomplish the desired result, the alternative of reducing the beneficial use designation of the stream segment throug
a Use Attainability Analysis should be considered.

Powell River TMDLs Board Approval for Submitting Three Total Daily Maximum Load (TMDL) Reports to EPA
Region 3 for Their Review and Approval: Straight Creek (Lee County) - Fecal Bacteria and Benthic TMDLs, Callahan
Creek (Wise County) — Fecal Bacteria and Benthic TMDLs and Russell Prater Creek (Buchanan and Dickenson
Counties) - Benthic TMDL: At the Board’'s meeting on September 27, 2005, staff requested for the first time
authorization to submit the Straight, Callahan, and Russell Prater Creeks TMDL reports to EPA for approval. This
action was requested because of the many concerns expressed by the coal companies in Straight and Callahan Cree
Up to this point staff had always used the delegation section of the TMDL Public Participation Guidance. DEQ staff
presented the TMDL development process and DMLR presented their permitting plan for implementing the point
source waste loaod allocations (WLAS) through Best Management Practices (BMPs). Coal company consultants and
attorney presented their many concerns to the Board. These concerns are briefly summarized as follows: technical
validity of biological monitoring, legal validity of the general standard and its application in the TMDL waste load
allocation (WLA), technical adequacy of chemical water quality data used in the TMDL, inadequate or flawed TMDL
modeling, inadequate public out reach, and economic impacts of the TMDL (especially treating the pollutant total
dissolved solids (TDS) by reverse osmosis). The Board directed staff to continue meeting/negotiating with coal
companies, evaluate any additional data provided by the companies, develop a cost analysis of implementing the
TMDLs, and report on progress at the Board’s March meeting. Following the directions received at the Board’s
September 27, 2005 meeting, DEQ staff held several meetings with the representatives of the Virginia Coalfields
TMDL Group to negotiate benthic TMDLs acceptable to DEQ, Division of Mined Land Reclamation (DMLR) of the
Department of Mines Minerals and Energy (DMME), EPA and the affected coal companies. A cooperative solution
was negotiated in early February that includes the following provisions in each of the benthic TDS TMDLSs: the
Virginia Coalfields TMDL Group accept the TMDL TDS endpoint represented by 334 mg/l; the TMDLs will not
specify point source TDS reductions because of the lack of TDS data for the discharges, TDS monitoring of the

PAGE 6 OF 28
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discharge will occur during the during the permit cycle; after, the five year cycle the TDS data would be evaluate to
determine if TDS reductions are needed in the TMDLs; and if TDS reductions are needed, the TMDL would enter the
public out reach process for revision and possible amendment. The TMDL reports would specify growth
opportunities. Also, the point source waste load allocation (WLA) implementation process under this proposal would
be as follows: DMLR will be requiring monitoring of the permitted discharge points to obtain the water quality data
necessary to determine the existing loads. If TDS reductions from permitted sources are required, e.g. based on futu
monitoring data, the reductions will be made through the application of appropriate BMPs. The Commonwealth’s
commitment to BMP implementation will be reinforced by incorporating it with the TDS WLAs adopted in the Water
Quality Management Planning Regulation. The Virginia Coalfields TMDL Group has agreed to continue working
with DEQ and DMLR on the cooperative solution. They will be reviewing the TMDL reports as we modify them to
include the agreed upon provisions.

Town of Woodstock, Consent Special Order with a civil charge: Woodstock owns and operates a sewage treatment
plant serving the Town with approximately 3,000 residents in Shenandoah County, Virginia. While the design
capacity of the Facility has been rated and approved as 1.0 MGD, the permitted flow is set at 0.8 MGD and the effluel
limitations are based on that flow. As of May 2003, the effluent flows from the Facility exceeded the permitted flows
for three consecutive months. The Town failed to recognize the significance of this exceedance and failed to report it
to DEQ as required by the Permit. During 9 months out of a 24-month period (March 2003 through March 2005), the
monthly average flows through the Facility have exceeded the Facility’s permitted flow. These high flows appear to
coincide with periods of wet weather. The Town’s sewage collection system receives excessive 1&I, which is causing
the Facility’s permitted flow to be exceeded. In addition, these excessive flows have caused problems with the
Facility’s ability to properly treat the wastewater coming to the Facility. The Town also has a history of solids
handling problems. DEQ’s files show that the Town has maintained a high solids inventory at the Facility for years du
to inadequate sludge disposal capabilities. There have been numerous citizen and operator reports of solids losses fr
the Facility. Although the Town brought on line a new enlarged sludge digester in January 2003, the Town has
continued to experience sludge handling problems. On January 20, 2005, DEQ issued NOV No. W2005-01-V-0006 t
Woodstock for unauthorized discharges (overflows and unusual discharges) violations occurring during October and
December 2004, and an unapproved Facility modification. The NOV noted that the overflows were not reported to
DEQ in a timely manner. The NOV also cited the failure to submit to DEQ a notification letter regarding excess of
95% of the permitted flow capacity for three consecutive months, and failure to submit a corrective action plan to
address the high influent flows due by October 16, 2004. The Town is proposing to construct a new Facility with a
higher design capacity, which will place the Facility into the major municipal category. Woodstock is already
considered a significant nutrient discharger to the Chesapeake Bay, which will require the Town to design the Facility
to meet nutrient limits in the future. These issues will have a significant impact on the Town'’s discharge permit and th
planning to address the ongoing problems. The proposed Order, signed by the Town of Woodstock on July 12, 2005
would require the Town to take corrective actions to address solids handling problem at the Facility, to initiate 1&I
studies for corrective actions and upgrade and expand the sewage treatment plant to meet final effluent limitations. T!
Order would also contain a civil charge. Civil Charge: $4,200 The public notice period for the proposed Consent
Order was completed on September 7, 2005, and DEQ received a number of comments. DEQ has responded to the
public notice comments. The proposed Order’s initial public notice comments and DEQ responses are noted below.
Based on the number of comments for both the draft Permit and the proposed Consent Order, DEQ conducted a Pub
Hearing. The comments and DEQ responses regarding the Order following the Public Hearing are described in the
Board Book under the Woodstock permit. A revised Consent Order has been presented to the Town of Woodstock th
addresses the comments following the Hearing. The Town of Woodstock accepted and signed the revised Consent
Order on February 13, 2006, and returned the signed copies of the Puidic Notice Comment: The Town and/or

DEQ should commit to a public meeting to explain the contents of the Town’s short-term corrective action plan to
improve the performance of the plant and take public comments on the draft plan. In addition, citizens asked that the
Order require Woodstock to provide electronic copies to them of all notices and reports called for under the Order anc
any of the Town'’s reports of non-compliand2EQ Response:As part of the public’s right to know, you may review

the plans that the Town develops, and DEQ can meet with you to discuss our part in the review and approval process
Also, as part of the public’s right to know, you may review the Town'’s records regarding any reports of non-
compliance or reports for the Order. It is the Town’s responsibility under the Freedom of Information Act to provide
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APPENDIX B

Water Quality Monitoring, Information and Restoration Act. Section 7
862.1-44.19:7
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LIS > Code of Virginia > 62.1-44.19:7 Page 1 of 1

previous | next
8 62.1-44.19:7. Plans to address impaired waters.

A. The Board shall develop and implement a plan to achieve fully supporting status for impaired waters, except when
the impairment is established as naturally occurring. The plan shall include the date of expected achievement of water
quality objectives, measurable goals, the corrective actions necessary, and the associated costs, benefits, and
environmental impact of addressing impairment and the expeditious development and implementation of total
maximum daily loads when appropriate and as required pursuant to subsection C.

B. The plan required by subsection A shall include, but not be limited to, the promulgation of water quality standards
for those substances: (i) listed on the Chesapeake Bay Program's "toxics of concern™ list as of January 1, 1997; (ii)
listed by the USEPA Administrator pursuant to § 307 (a) of the Clean Water Act; or (iii) identified by the Board as
having a particularly adverse effect on state water quality or living resources. The standards shall be promulgated
pursuant to a schedule established by the Board following public notice and comment. Standards shall be adopted
according to applicable federal criteria or standards unless the Board determines that an additional or more stringent
standard is necessary to protect public health, aquatic life or drinking water supplies.

C. The plan required by subsection A shall, upon identification by the Board of impaired waters, establish a priority
ranking for such waters, taking into account the severity of the pollution and the uses to be made of such waters. The
Board shall develop and implement pursuant to a schedule total maximum daily loads of pollutants that may enter the
water for each impaired water body as required by the Clean Water Act.

D. The plan required by subsection A shall, upon identification by the Board of toxic-impaired waters, include
provisions as required by § 62.1-44.19:8.

E. If an aggrieved party presents to the Board reasonable grounds indicating that the attainment of the designated use
for a water is not feasible, then the Board, after public notice and at least 30 days provided for public comment, may
allow the aggrieved party to conduct a use attainability analysis according to criteria established pursuant to the Clean
Water Act and a schedule established by the Board. If applicable, the schedule shall also address whether TMDL
development or implementation for the water should be delayed.

(1997, c. 519; 2006, c. 154.)

previous | next | new search | table of contents | home
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APPENDIX C

US Fish & Wildlife Service, Macroinvertebrate Assessment
to Evaluate Aquatic Life in Straight Creek, April 2007

Cover and Page 3
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Macroinvertebrate Assessment to Evaluate Aquatic Life Use in Straight Creek
Stralght Creck, Lee County, Virginia
{Collected 23 and 26 February 2007)

Submitted: 30 April 2007

Stephen W Hiner
425 Hemlock Street
Christiansburg, Virginia 24073

In fulfillment of contractual services for Order Number 514117M005 as outlined in the Scope of Work for U.S.
['1sh and Wildlife Service, Virginia Field Oftice, 6669 Short Lane, Gloucester, Virginia 23061
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Scores and Narrative Ratings of Straight Creek Sites using the KY MBI and VA SCl
Samples collected on 23 and 26 Feb. 2007

Site 1 Site 2 Site 3 Site 4 Site 5
KY MBI 42 .69, poor 33.79, poor 33.68, poor 22.80, very poor|{51.91, fair
VA SCI 39.40, impaired [32.44, impaired [30.74, impaired |22.67, impaired |62 48, not impaired
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APPENDIX D

USDA-NRCS Draft Plan and Environmental Assessment,
North Fork Powell River; Lee County, Virginia

Straight Creek and Tributaries:

Existing Water Quality Map
Future with Project Fisheries Map

108



GNRCS

Existing Water Quality

Sub-Watershed 1
Stone and Ely Creeks

Map Date: April 19th, 2007

Sub-Watershed 1 - inset

ECEAMD2 ECEAMDS /
*

ECEAMD4

< ECEAMD1

Line Legend
Foint Legend e PH Impalred {<5,0)
Critical Erosion $ite . + pH Recovering {6.0-5.9)
& coesie e==== pH and Sediment Impaired

Y NRCS Site
B Zenthic Station

s pH Recovering/Sediment Impaired

e Cyerland Flow - pH Impaired

T A A FRODLCED ST T8 WGeRA RATLRAL

PEDOURCES A™OFMRTION 2 B - THE LEDA RRTUMAL. e nr“ - Hacmrl
EDCRNG BT SOMOEITATION SEFVIGE M AT DORNE R Ianu me w nn
9 (641 601 SO0 ACATY IERE PROWCET Y ONME TS

— Stream Segment

o 42, Do T s, Sk ST i ] IR KT T

ety i g, o, ma g — Foads
!ﬂl“ﬂﬂ_m&l‘_!lum‘%ﬂm“‘l’ 22 Tre2 I -

o A e T e b 4 e e e M Do WNGHGA SHE FLANE COCTCMATE - 20ME 42 WITS T MACCT

D i s 6 i e A e 00 TR e DT DTk T R B AT e s e o e e Watershed Boundary
18 e e M08 ADAD o ST ETY DT Y ST

109



ONRCS

Future with Project
Fishery

Sub-Watershed 1
Stone and Ely Creeks

Map Date: April 18th, 2007

THEWTIC
A

110

Sub-Watershed 1 - inset

ECEAMD2 ECEAMDS

Point Legend

I8
S S0 BNTH THEARGET

IR I
M R AT COPY AMD 3 SURECT TS CHARGE

Critical Erosion Site

@ CcoEsie

¢ MNRCS Site Line Legend

B Eenthic Station s Ayilable Fishary
mmmn  Partially Available Fishery
e Siream Segment
— Roads
mmm=  \\aiershed Boundary



EXISTING WATER QUALITY
Sub-Watershed 2 ONRCS

Straight and Puckett /"~ . oy |
Creeks ( iy e SN
Map Date: April 154, 2007 k‘ v | \_\

Poont Lagend

- Critieal Broascom S
[ -t

o aRca e
W r=smc wwicn

B

\\' Line Legand
! 5 — pH it 6.
\\l.\-\.ﬁ'--\-.,__ : PH BCaveirgn b4 1
v [kl : 4 — regtieng Py - g g
pH e S pa

H ERCaaEii
— :umuw?ru

111



A
]
\\I ¢U ]
I. @

)

i
UsCAMD1

?n

Wagonertown ',
e )
P scamp2

Insef for

Subwatershed 2
Existing Water

Quality

112



FUTURE WITH PROJECT FISHERY

ONRCS
Sub-Watershed 2 . .. e
Straight and Puckett r/ Nag e, s
Creeks | .

Map Date: April 18th, 2007

Lins Legemnd

— fyallale Fishery

===== Partialy fvailable Fishery
— Giream Segment

——— Roads

— \Watershed Boundary

113



\\ \

"l
Sy 2
~%
® i
‘E USCAMD1
LsccEt f  uscampz’

inset for

FWP Fishery

114

Subwatershed 2



APPENDIX E
Implementation Plan Meeting Presentations:
1st Public Meeting, September 20, 2007

TAC/Workgroup Meeting, December 6, 2007
Workgroup Meeting, December 12, 2007

115



STRAIGHT CREEK
IMPLEMENTATION PLAN

15t Public Meeting
September 20, 2007
St. Charles, Virginia



Straight Creek TMDL
Implementation Plan
Meeting

December 6, 2007
Pennington Gap City Hall

SEDIMENT E. coli

LAND USE (AS PER THE TMDL) (Acres) (Mglyr)* (cfulyr)*
Abandoned Mine Lands 1,990.92 15,014.00 3.11E+13
Commercial Impervious 14.53 133 8.69E+11
Commercial Pervious 2.57 0.61
Cropland 10.45 375.20 2.35E+11
Forest 14,425.99 2,207.00 2.24E+14
Forest Disturbed 73.93 1,040.00
Pasture/Haylands 44.03 40.59 7.57E+12
Reclaimed Mine Lands - Not Permitted 0.00 0.00 4.38E+13
Residential Impervious 17.25 1.58 6.60E+13
Residential Pervious 126.39 28.25
Straight Pipes 0.00 30.55 4.96E+14
Reclaimed Mine Area 751.69 0.39
Active Mine Area 17.25 49.72 6.07E+12
VAR102252 (VDOT Permit) 0.00 0.02
Channel Erosion 196.15 2.24
TOTALS: 17,671.17 18,791.48

*Notes:

i,
28

Mg/yr = metric tons per year. One metric ton = 1.102 short tons

cfulyr — colony forming units per year
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APPENDIX F

Straight and Tributaries Land Use Map
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Straight Creek and Tributaries Land Use Map

Impaired Segment

A/ Stream Network

Landuse and Acreage

=0 Agriculture - 51

Bl Barren - 5

B Forest - 16,133
Permitted Mining - 1,310

B Urban - 162

I VVater - 6

I Wetland - 3

1 2 Miles
—" ——

s
Taken For the Straight Creek
TMDL,
T & Figure 3.1, page 3-2
g

119



APPENDIX G

Division of Mined Land Reclamation, Draft Costs Analysis
Table for Mined Land Best Management Practices
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Cost Analyses Table for Mined Land Best Management Practices Page 1

Mined Land Description of BMP | Unit Cost of BMPs Utilized @ | BMPs Utilized @ | Black Creek | Cumberland
Best Management BmMrP Black Creck by | Cumberland BMP Cost | River
Practice (BMP) Per Acre! ' DMME & River Estimate’ | BMP Cost

| L | | PN 166i576° PN 1601486° Estimate’
Revegetation The establishment of a diverse and permanent $1.000 X X $1,000,000 $1 000000

vegelative cover on mined areas that is adequate to
control surface water ilt.rati‘on and erosion.

Construction of a shallow, excavated trench backfilled | $3,050
with coarse gravel then covered with soil with grass
planted on the surface, Stormwater runoff diverted into
the trenich gradually infiltrates into the surrounding
soils from the bottormn and sides of the trench.

Infiltration Channels

Daylighting without The exposure, by surface mining, of a deep-mined coal
Resource recovery seam with the purpose of eliminating existing
pollutional discharge.

Pasing Roads Poing halosd sufices wihin e mning opraicn. | $13.950 e e

Sediment Pond The construction and placement of ponds to collect
Construction drainage from disturbed arcas and provide stormwater
rewention and sedimentation.

Stream Buffer The toratjon of a riparian area along & strearm X X $75.000 '
segment that includes plantings and structures designed
_ to buffer the stream.

Increased Timing Increased timing of implementation of best NA oy
management practices on mined lands.

TOTAL COST | $4,591,625 $4,189,659
' Cost per acre taken from EPA’s Coal Remining BMP Guidance Manual, Virginia DMLR AML Bid Item History, or as explained on ailachment 1 D ra ft
2 Red River Coal Company PN 1601576 is a surface mining operation (1,963 acres) in a TMDL watershed.
3 Cumberland River Coal Company PN 1601486 is a surface mining operation (1,649) — comparable in size and scope to PN 1601576 — not in a TMDL watershed.
* Cost estimate per 1000 acres of mined lands.
3 Cost estimate based on Black Creek BMP costs. 121

X X $125,000 $125.000




Cost Analyses Table for Mined Land Best Management Practices Page 2
_Practice _ _ . : (PerAem) _ §
Revegetalwn The establishment of a diverse and permanent $1,000 Revegetation cost was determined from EPA's Coal Remining

Infiltration Channels

Daylighting without
Resource recovery

Paving Roads

Sediment Pond
Construction

Stream Buffer

vegetative cover on mined areas that is adequate to
contrel surface water infiltration and erosion,

Construction of a shallow, excavated trench backfilled
with coarse gravel then covered with soil with grass
planted on the surface. Stormwater runoft diverted
into the trench gradually infiltrates into the
surrounding soils from the bottom and sides of the
trench.

The exposure, by surface g, of a deep-mined coal
seam with the purpose of climinating existing

Paving haulroad surfaces within the mining operation.

The construction and placement of ponds to collect
drainage from disturbed arcas and provide stormwater
retention and sedimentation.

The restoration of a riparian area along a stream
segment that includes plantings and structures

designed to buffer the stream.

$13.950

$125

I.

122

BMP Guidance Manual. The highest cost listed per acre in
Table 7L page 7-12.

Infiltration channel cost was determined from Virginia DMLR
AML Bid ltem History. Median cost for riprap filled channel
was selected plus cost to cover channel multiplied by length
constructed per acre.

Daylighting cost information was gathered directly from Red
River Coal Company based on operations at Black Creek.

Pavement cost was determined from Virgi DMLR AML Bid
Item History. Median cost was selected multiplied by length
constructed per acre.

Sediment pond construction cost based on regulatory design
criteria for disturbed acres and gathered directly from Red River
Coal Co pany based on operations at Bl‘ack. Creek.

Stream buffer zone m:onstruct.’in cost information diry
gathered from Black Creek Riparian Zone Restoration Project.

Draft
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Evaluation of Best Management Practices (BMP’s) for Reducing Total Suspended Solids
(TSS) Loads in TMDL Watersheds in Southwest Virginia

Introduction

Due to the recent approval of Total Maximum Daily Load (TMDL) reports for several streams in
the southwest Virginia coalfields, the Virginia Division of Mined Land Reclamation (DMLR)
and the Virginia Mining Issues Group (VMIG) have formed a joint industry-agency workgroup
to cooperate in the development of procedures and methods for meeting the TMDL requirements
as they relate to coal mining in southwest Virginia. One of the tasks identified by the workgroup
is the development of standardized procedures, based on sound engineering principles, to
estimate total suspended solids (TSS or sediment) load reductions resulting from application of
various Best Management Practices (BMP’s). The following report summarizes the results of
these investigations.

The current methodology used by DMLR for computing TSS loads for proposed mining projects
employs a spreadsheet approach based on the maximum allowable monthly average TSS of 35
mg/1 and an average watershed runoff value (such as 0.5 gpm per acre). Alternative methods for
load calculation are currently being evaluated by the workgroup. However, for the purposes of
this report, it is assumed the results of this BMP analysis will be integrated with DMLR’s current
spreadsheet approach until alternate methods can be studied and approved. It should be noted
that this methodology is a predictive tool for proposed projects only. Once ponds and NPDES
discharges are constructed, the actual loadings can be obtained directly from the monitoring data.

Best Management Practices

Best Management Practices (BMP’s) commonly used to control stormwater runoff and erosion in
the construction and mining industries are directly applicable to the reduction of sediment (TSS)
loadings into TMDL streams. These include ponds (wet and dry), ponds in series, constructed
wetlands, pond and wetlands combinations, infiltration basins, infiltration trenches, vegetated
filter strips, rock check dams, silt fence barriers and brush barriers. These may be used alone or
in combination (i.e. a “treatment train”) to achieve significant reductions in TSS loadings beyond
the NPDES regulatory requirements. Table [ below shows the various BMP’s and the typical
TSS removal efficiencies cited in the literature. Based on these references, conservative
efficiencies are proposed for use in our BMP analyses for meeting TMDL requirements, as
indicated in the final column of the table.



Table 1: Proposed TSS BMP’s and Proposed Removal Efficiencies

Typical
TSS Removal
BMP References Citing TSS Removal Efficiencies Efficiency
Scheuler (1995) — 70%; Stahre & Urbonos (1990) —
Wet Pond 50 to 70%; Warner, et. al, (1998) — 80%,; Verstraeten 70%
& Poesen (2000) — 68%; EPA (1999) — 80 to 90%
Wet Ponds in Series Scheuler (1995) — 80% 80%
Dry Pond Scheuler (1995) — 30%; USDOT (1993) — 55% 40%
Constructed Wetlands | Scheuler (1995) — 70%; EPA (2000) —up to 90% 75%
Pond + Wetlands Scheuler (1995) — 85% 85%
Scheuler (1995) — 75 to 90%; Birch, et. al. (2004) —
Infiltration Basin' 50% 60%
Scheuler (1995) — 90%; Towa Stormwater Manual
Infiltration Trench' (2007) — 80% 80%
Vegetated Filter Strip® | Barfield (1982) — 70% to 90% 80%
Rock Check Dam’ Haan, et. al. (1994) — 70 to 75% for sands and silts 70%
Silt Fence Barrier” Haan, et. al. (1994) — 70 to 75% for sands and silts 70%
Straw Bale Barrier’ Poche & Sherwood (1976) — 46 to 88% 50%
Brush Barrier No reference available 40%
Notes on BMP’s:
1. Infiltration systems should only be used in soils with low clay content (<25%) and

adequate infiltration rate (at least 0.5 inches per hour) and in locations where the water
table is at least two feet below the ground surface.
2. Should be constructed on slope of 6% or less. Flow velocity should be kept low
(preferably less than 1.5 fps) and design should allow for adequate detention time
(preferably 20 minutes or more).
3. Design flow rate based on the slurry flow rate through the filter fabric of 0.3 gpm per

square foot.

4. Design flow rate based on the slurry flow rate through the straw of 5.6 gpm per square

foot.




It should be noted that the TSS removal rates for BMP’s in-series (“treatment train”) are not
additive. That is, all subsequent BMP’s after the first one have lower removal rates than if that
BMP were acting alone. For example, a pond will have a higher TSS removal rate for more
turbid water than for relatively clear water. When two ponds are placed in series, the
downstream pond will be treating a TSS load that is significantly less than the upstream pond.
The upstream pond will capture the larger solids and discharge a lower concentration of TSS into
the downstream pond, but with a relatively higher concentration of finer particle sizes. Hence,
the TSS removal rate of the downstream pond will be less than that of the upstream pond (Knox
County Tennessee Stormwater Management Manual). To calculate the overall TSS removal rate
for a “treatment train” of two or more BMP’s in-series, the following equation can be used
(adopted from Knox County Tennessee Stormwater Management Manual):

Where: TSS1in = Total TSS Removal for the Treatment Train

A = Typical TSS Removal Rate for the Upstream BMP
B = Typical TSS Removal Rate for the Downstream BMP

Application of Proposed BMP Approach

It is proposed to utilize the methodology discussed above to evaluate the applicability of BMP’s
in reducing TSS loads from mining operations. As previously discussed, it should be noted that
this methodology is a predictive tool for proposed projects only. Once BMP’s and associated
NPDES discharges are constructed, the actual loadings can be obtained directly from the
monitoring data. The application of the proposed BMP approach can best be illustrated by
means of a simple example, as discussed below.

A watershed in southwest Virginia will be disturbed by a proposed surface mining operation, in
which the sediment load will be controlled by a primary wet pond (or ponds) and some
arrangement of additional BMP’s to minimize the load discharged from the site. The estimated
Joad entering the pond during the active mining phase is projected to be 200 kg per year.

At 70% removal efficiency, the TSS load leaving the pond will be 60 kg per year. If two ponds
in series are used, the removal efficiency increases to 80% and the load leaving the pond(s)
decreases to 40 kg per year.

Let’s now investigate the effect of additional BMP’s. If rock check dams (at 70% removal
efficiency) are used in conjunction with the wet ponds, the overall TSS removal rate of the
“treatment train” will be:

TSStain = A+ B — (A x B)/100
Where: TSStin = Total TSS Removal for the Treatment Train

A = Typical TSS Removal Rate for the Upstream BMP = 80%
B = Typical TSS Removal Rate for the Downstream BMP = 70%



TSStrain = 80 + 70 — (80 x 70)/100 = 80 + 70 — 56 = 94%

This will result in a net load of 12 kg per year discharging from the treatment train. If a silt fence
barrier (at 70% removal efficiency) is added, the treatment train removal rate increases to 98.2%
and the load drops to 4 kg per year.

Conclusions

The above example illustrates how implementation of BMP’s can significantly reduce the
sediment load discharging from a mine site. The proposed methodology illustrated by the
example above can be further enhanced by meshing the BMP removal efficiency concept with
DMLR’s existing spreadsheet approach for computing loads for non-constructed point sources.
The spreadsheet approach could be modified to allow input of a load reduction factor based on
the removal efficiencies of any proposed BMP’s. For example, if a standard single wet pond
were proposed on a project, the standard result from the spreadsheet would apply (with no
reductions applied, since the removal efficiency for a typical wet pond is built into the 35 mg/l
limit assumed). However, if wet ponds in series are proposed, the standard load result in the
spreadsheet should be reduced by multiplying by a factor of 0.875 (the ratio between the removal
efficiency of a single wet pond at 70% versus wet ponds in series at 80%). Similar adjustments
can be made for any of the BMP’s previously discussed based on their removal efficiencies or
the overall efficiency of a “treatment train” comprised of multiple BMP’s operating in series.
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