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Acid Mine Drainage (AMD)
Impacts

5,000 km of streams
impaired by AMD in
Appalachian Basin (USEPA,
2015)

e Discoloration and noxious
odors

* Biologically “dead”

* Loss of fishery &
recreational opportunities




AMD Remediation

* Neutralization of
acidity and
precipitation of metals

* Can be passive or
active

e Costly

e Watershed-scale
approach
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Economic Benefits of Watershed
Restoration

* Market Values * Non-Market Values
* Recreation & tourism- * Ecosystem services
based spending * Biodiversity
e Decreased cost of water e Existence & bequest
treatment values

* Housing sales/property
values




Valuating Economic Benefits of
Watershed Restoration

study for gross estimates

Use
Method Description Estimate Quantify
potential actual
benefits benefits
Estimates prices of nonmarket
Hedonic modeling amenities that may be capitalized in X X
the price of a housing unit or property
. . Based on surveys of people’s
Contingent valuation . Y Peop . X
willingness to pay for restoration
Based on surveys of people’s actual
Travel cost method time and money spent traveling to an X X
area
. Appli [ he ar f
Benefit transfer pplies outside data to the area o X
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Property Values

* Good option for capturing remote economic
benefits?

* Increase in stream-side property values has been
cited as a potential benefit of watershed
restoration (Thurston et al., 2009).

* Few post-restoration studies have been completed
to quantify actual benefits.



Property Value Literature

Time
Study Site Benefit Series or
Cross
Sectional
Epp and Al- | Small Pennsylvania rivers Property value increase of cs
Ani, 1979 and streams 5.9% per unit increase in pH
Michael
1CNael, $144/ft increase in property
Boyle, and . . .
Selected Maine lakes value per 4 m increase in CS
Bouchard, water clarit
1996 !
Rich and Post abatement property
Moffitt, Housatonic River value increase of $37 per TS
1983 occupied riparian acre




Problem Statement

This project investigates changes in property
values post-restoration in a West Virginia
watershed as a case study for remote

economic benefits of watershed-scale AMD
restoration.



Objectives

1. Find percent change in property value over time
for restored watershed.

2. Correlate property value changes to distance to
stream.



Importance of Research

* Quantify a remote
benefit of AMD
remediation.

e Demonstrate success of
watershed-scale
treatment.

e Justification for future
spending in similar
watersheds.



Methodology
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Study Site

e Three Fork Creek
Watershed

* 103 square miles

 Sub-watershed of
Tygart River

* Taylor, Preston,
and Monongalia
counties of
northcentral West
Virginia T,

[ Three Fork Creek Watershed
= Tygart River Watershed

[ Monongahela River
Subwatersheds

[ e ) |Miles
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Study Site
Cont.

* In 2004, was noted
as second highest
contributor of AMD
in the Monongahela
River Basin (USEPA,
2016).

* Four active in-
stream lime dosers
installed in 2011.

* Treat impaired
headwater streams.
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Study Site Cont.

e Documented visual
Improvements.

* Removecqiomyvyl impaired Birds Creek Before -

waters list for aluminum in
2014 (USEPA, 2016).

* Fish diversity and brook trout
populations increased
significantly and continue to > <
increase (Long, 2019). a Birds Creek Aft;;\rf-.\?
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Reclamation, n.d.
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Data Collection

1. Obtained 2010 and 2021
parcel assessment records
via WV Property Viewer.

2. Geo-coded into GIS parcel
shapefile in ArcGIS Pro.

3. Adjusted 2010 to 2021
dollars to account for
inflation.

4. Calculated percent change in

property value.

Apprais - Apprais
% PV Change = PP 2021 pp 2010a

Apprais)pioq

X 100

Attributes | Geometry

20.681653

GISPID

46-06-0005-0030-0000

Shape_Length

1136.024308

Shape_Area

83695.688695

Apprais_2010

1,000

Apprais_2021

2,400

Class_Type

Farm

PV_Change

140




Spatial Analysis: Buffers

0.25 mile 0.5 mile



Results
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Property Class

Three Fork Creek Watershed Parcels

Property Class

[ Commercial

[ ] Exempt

[ Farm

(| Indflstria.l PN '

[ ] Residential DaWl

N / \\—.E‘V‘

[ Utility Y

S04 S

Commercial 186 3%
Exempt 218 4%
Farm 628 12%
Industrial 13 <1%
Residential 4,409 81%
Utility 7 <1%
Total 5,461 100%

4 Miles
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Property Value
C h a N g e S Property Value Change 2010 - 2021 A

Location No. Average %
Parcels Property Value
Change

Watershed 5,461 85% % PV Change
o <-98
1 Mile Buffer 2,593 107% =i-1235
[ ;+86

0.5 Mile 1,744 143%
Buffer

0.25 Mile 1,062 181%
Buffer

[ | <+5,589

2 4 Mile
I T T I B |




Discussion
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Implications

* Furthers growing research in quantifying
economic benefits of watershed restoration.

 Can be used to demonstrate successes of

treatment and as justification for similar
projects.



Limitations

* Assumption that property values
respond to environmental factors

e Other characteristics affecting property
values

* Does not account for improvements to
headwater tributaries



Recommendations for Future
Research

1. Full scale hedonic study utilizing the property
value data collected in this study.

Investigate correlation with water quality.

3. Combine with other valuation methods for full
picture of economic benefits.

4. Georeference property value data across West
Virginia to allow simple replication across other

watersheds.
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Questions?
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