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Overview

« “Watershed-Scale Restoration” Approach
« Case Study: Muddy Creek Watershed
* Current Efforts
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“Watershed-Scale Restoration” Approach



The Clean Water Act (CWA)

Title 1 — Research and Related Programs
Section 101 (33 U.S.C. 1251) Declaration of Goals and Policy

“Restore and maintain the chemical, physical, and biological integrity
of the Nation’s waters”

Actively managed discharges require a Sec 402 (NPDES) permit
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Impediments to restoring watersheds

[ Jurisdictional ] [ Regulatory ]
( Pre-Law vs Post-Law (SMCRA,\ K Permitting approach \
1977)  Existing structure: NPDES (point source;
 AML (pre-law, Title 4) accounts for active and SR but not AML)

* SR (post-law, Title 5) e Alternative structure: TMDL (watershed)

* Active operations * Water Quality Variance (in-stream)

* Which sites are prioritized?  What is best for the watershed?

\- Who pays for restoration? / & Can we justify alternative approaches? /

WestViginiaUniversity.

WEST VIRGINIA
WATER RESEARCH INSTITUTE



Short-falls of “point source” approach

-
Permits account for only ]

-
> Treated water discharges 1

fraction of watershed’s
pollutant load
\_

to dead stream J
\_

)[CWA objectives not met ]

Expenditures rarely lead to
long-term recovery;

>

treatment during active
operation

-
Permit holders focus on ]

-
No clear “endpoint” 1

Little to no treatment
infrastructure left behind

\_

J

7

to permit treatment J
.

)[ Permit liability falls to State

—

.

State needs to build long-term
AMD treatment facility

J

[ Declining coal production }
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>[Less revenue to 1

State’s Bond Pool J

>

.

r

Need funds for operation and
maintenance of DEP facilities




Evaluating the “TMDL” approach

Requirements Challenges Benefits
( . . . w ( \ r
Identify and quantify ALL sources in Outside of existing permitting Accounts for ALL pollutant sources
watershed structure (NPDES) in watershed
\. J \ Y, \_
f ) ( . . . h
Further restriction of point sources Financing (AML vs SR vs active Restores more stream miles
) “ | NPDES)
4 N . J .
Voluntary tools for addressing non- Lower operational cost
. point sources ) Higher initial capital cost

Potential revenue benefit (REE)

é N

Document cost/benefit

Reduce load to meet TMDL

TMDL = BWLA + LA + MOS
WestViginiaUniversity. =_+ non-point sources + margin of safety
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Solution: “Watershed-Scale Restoration”

Use centralized treatment & evaluate restoration based on TMDL

_ ™ e ™ e 2 r \
1. Characterize 2. Conceptual 3. Evaluate 4. Implement
—> . —> —P)

Watersheds Designs Watersheds Plan
J - J \ y \

4 ) .

* Sources (' Load reduction goal ) (' Stream restoration ) * Allocate funding

* Acid load (TMDL) * Treatment strategies * Acid load reduction * Establish long-term

* REE/CM potential * CapX + OpX costs e Cost financing

* Design constraints * REE/CM revenue e Feasibilit * Design-Build
9 g ) % / ) y \_ )

* Prioritize watersheds
\_ "/
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Case Study: Muddy Creek Watershed



Before watershed approach

* Regulatory Structure
« Point discharges (SR, active operations) (Title 5, NPDES) vs,
 AML discharges (Title 4, not regulated)

* Impairments
 Muddy Ck responsible for ~50% of acid load to Cheat River
« Three tributaries severely polluted: Fickey Run, Martin Ck, Glade Run

 Initial restoration plan
* Multiple AMD treatment units on SR sites
 Expensive w/ no stream restoration
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Treatment Strateqy: address all pollutant
loads in Muddy Ck

Acid Load (Ibs/day)

92.49

Total Iron Load (lbs/day)

8.83

11802.42

Regulated discharges in BLUE; AML loads in RED
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T&T AMD Treatment Plant

Many point sources and SR AMD treatment units replaced by centralized treatment
plant

Consolidated deep mine AMD
EPA granted in-stream NPDES permit variance




Financial Outcomes

Comparing Watershed to Point Source

« Higher CapX: water transfer, central
facility

« Lower OpX: road maintenance,
compliance monitoring, QC,
supplies

e Contribution from Southwestern
Energy (SWE)

« Documented costs/benefits
attractive to external sponsors
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Long-Term Costs (10-yr basis)

Point source: $22.5 M
Watershed: $21.2 M
Watershed (w/ SWE contribution): $15.2 M



Concentration, mg/L
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Restoration Outcomes

Metals

* Reductions in major metals
 Al:83%
« Fe:88%
« Mn: 58%

Change in Metal Concentrations at Muddy Creek Mouth

O Pre OPost

= J: =<

o —

Al, Total Fe, Total Mn, Total

pH
* Increase in pH at mouth

» 3.5-5 pre-treatment
e 7-7.5 post-treatment

Benthic Macroinvertibrates

* 99% increase in WVSCI score at mouth
Muddy Creek Mouth

O pre Opost

90

: T
v 70 »
O 60
9 40 ——
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10

Time Period

Source: WVDEP Watershed Assessment Branch, Biological Status
Report, May 2021



Restoration Outcomes

Confluence of Muddy Ck and Cheat River before and after completion of T&T plant

Muddy Creek

LSS NiudayiCreek
oy B M o cldly
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Current Efforts



Watershed-Scale AMD treatment and
restoration

 Agency: WVDEP AML

« Funding: BIL funding for capital investments AND long-term O&M
 Objective: Construct watershed-scale AMD treatment plants

Characterize and prioritize watersheds
Collaboration with WVDEP, OSM, WVGES, watershed groups

1. Characterize 2. Conceptual 3. Evaluate 4. Implement
Watersheds Designs Watersheds Plan
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Characterizing watersheds

« Comprehensive watershed sampling
* Involve watershed groups

[3. Determine load )

1. Broad sampling to 2. Detailed regular reduction goal and
identify impairments and | sampling to identify | .
loads for entire contribution of gjaur:iiefd F;trEeEej’cCr:Aent.
watershed. individual sources y
\_ ) \_ Y, Qecovery. j
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Estimating Cost

X-yr

, Capital Annual Annual

Combined | == Czst + [X yr] Operating | e REE/CM
Cost Cost Revenue

* Impairment loads from REE/CM loads from
watershed sampling watershed sampling
* Treatment strategy Recovery technology

* Complexity of design REE/CM valuations
May or may not be included



Evaluating Watersheds

Technical .
Feasibility .

Considerations

[ Implementation

Community
Engagement

Cost

Financial
Considerations

Impairment

Environmental
Considerations

VANVANAN

Restoration

J
J
seneit |,
J
J

Complexity of design
Permitting considerations

Watershed group involvement
Public sentiment

Capital and operational cost
Cost per stream mile

CM/REE revenue
Community economic benefit

Acid load
Impairment source types

Stream miles restored
Designated use

Objective

Develop objective evaluation
tool using weighted criteria

Solicit input from
stakeholders and decision-

makers
« State/federal agencies
« Watershed groups
» Operators

Rank/prioritize watershed-
scale projects



Questions?

Nate DePriest
ndepries@mail.wvu.edu




