5. PROPERTY VALUES
In this section, we focus on the
Hedonic Property Price Analysis
economic impact that AMDimpaired streams have on
Unlike marketed goods, environmental quality is typically not bought and
sold in observable markets. Therefore, values for these non-market
residential property prices.
goods must be estimated through other techniques. One such technique
AMD lends itself particularly
is referred to as hedonic estimation or hedonic property price analysis.
well to property value analysis
This method assumes that when consumers purchase some observable
because its effects are often very
good such as a house, they are implicitly also paying for the attributes
noticeable in contaminated
associated with this good. Attributes might include the size, location,
streams. Aesthetic impacts of
schools, neighborhood, and environmental quality. By analyzing the price
of the house and the levels of its attributes, we can extract the
AMD include discoloration of
contribution of each attribute—including environmental quality—to the
the water and stream bed from
price of the entire market good.
the precipitation of metals, and
the loss of aquatic life due to
acid and metals. Streams severely affected by AMD tend to be significantly discolored and often
support little to no aquatic life.
This section uses a hedonic property price analysis to estimate the impacts of AMD on
residential property prices in Clearfield County, Pennsylvania. The analysis includes market
residential sales data collected from 2002 through 2006, along with a geographic information
system (GIS) database of environmental characteristics of each study parcel. Results show that a
significant relationship does exist between property price and distance from AMD-impacted
streams. These results imply that remediation of affected streams will create a benefit of
improved property values to the owners of residential properties located within 200 feet of AMD
streams.
5.1

Study area

Clearfield County is situated in the center of the state (Figure 8), and is almost completely within
the WBSR watershed. This rural county’s population of around 82,000 resides primarily in
several towns and small scattered rural areas. The largest city, DuBois, has a population of
around 8,000, and is located outside of the WBSR watershed (US Census Bureau, 2000). The
county boasts branches of two state universities, a new industrial park, and a large retail
distribution center (Clearfield County, 2008). Household incomes, however, are lower than the
national average—four municipalities within the county are classified as persistent poverty
municipalities by the Census Bureau—and out-migration is depleting the county’s intellectual
base (US Census Bureau, 2000; The Center for Rural Pennsylvania, 2005). Furthermore, historic
booms and busts of the coal and timber industries have left their marks on the landscape through
logging roads and mine-scarred lands (The Center for Rural Pennsylvania, 2003).
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Source: AMD-impaired streams from PADEP (2008) as provided by Pennsylvania Spatial Data Access (2008).

Figure 8: Clearfield County abandoned mine drainage–impaired streams and parcels
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Clearfield County is ideal for a hedonic analysis of AMD impacts. Most of the county lies within
the WBSR watershed, and stream quality is quite variable across the county. This allows us to
examine property prices near AMD-impaired and unimpaired streams. Clearfield County also
contains a large quantity of privately-owned residential parcels. Compared with other counties in
the WBSR watershed, relatively little land is in public ownership. Also, parcel-level transaction,
tax, and GIS data are available for the entire county, allowing us to efficiently obtain property
assessments and calculate detailed numbers for parcels’ environmental characteristics.
5.2

Data and methods

The empirical model developed in this study is based on cross-sectional data that includes 1,577
arms’-length transactions9 of residential properties that took place between January 2002 and
December 2006. These parcels are shown as black dots in Figure 8. This information was
obtained from the Clearfield County Assessment Office and included the GIS shapefile for
parcels in the entire county, assessed values for the land and structures on properties, lot sizes,
and land use classifications. Residential properties, as defined by the land use classification, do
not exceed 10 acres in area and potentially contain a housing structure.10
Landscape attributes of parcels in Clearfield County come from several sources of GIS data. A
Digital Elevation Map was used to derive slope, and polygon shapefiles of designated populated
places and urban areas were obtained from the United States Census Bureau. Vector layers of
streams—including the variable of interest, AMD-affected streams—and major roads in the
county were obtained from PADEP.
The value of a residential property is assumed to be affected by both its location and its structure.
Most hedonic price models include both locational and structural variables as independent
variables to separate out locational impacts from the values of the structures. However, structural
data such as square footage and number of rooms were not available in this dataset. Therefore,
the dependent variable in the analysis, land price per acre, is calculated by subtracting the
assessed value of the structure from the total sale price of the parcel and dividing by the acreage,
presumably resulting in the residual land price per acre.
The model characterizes eight variables’ roles in the per-acre sale prices of residential parcels.
As shown in Table 10, these variables include lot size, perimeter, value of improvements,
location within an urban area, location on unsuitable soil, presence of a stream within 200 feet,
distance from nearest AMD-impacted stream, and an interaction term of stream presence and
distance to an AMD-impacted stream. An additional variable—the location within a floodplain—
was found not to affect property values in this dataset and was not included in the model.
Tables 10 and 11 provide descriptions and summary statistics of all variables; Appendix B
describes the details of the statistical model and results. The variable coefficients derived from

9

Arms’ length transactions are those entered into by unrelated parties, each acting in their own best interest. It is
assumed that in this type of transaction, the prices paid are the fair market values of the properties being transferred
in the transaction.
10
Parcels are assumed to contain a house if the market value of improvements is greater than or equal to $5,000.
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the statistical model are applied to the set of all affected residential parcels in Clearfield County
to estimate the aggregate impact of AMD proximity on property values.
Table 10: Variables used in the property value model
Variable name

Description

Dependent variable
PPACRE

Land price per acre, in 2006 dollars

Independent variables
LOT_SIZE

Area of parcel, in acres

PERIMETER

Perimeter of property, in feet

STRUCT_VALUE

Market value of structural improvements on the property, in dollars

INURBAN (0,1)

Parcel located within boundaries of US Census urban area

BAD_SOIL (0,1)

Parcel is located on soil classified as “very limited” for dwellings with
basements (includes slope)

STREAM_200FT (0,1)

Stream within 200 feet of property.

AMD_DISTANCE

Distance in feet from nearest AMD-impaired stream (305(b) impairment
source)

STR200XAMD

Interaction term (STREAM_200FT * AMD_DISTANCE); distance to nearest
AMD stream for those parcels located within 200 feet of any stream

Table 11: Summary statistics for the property value model dataset
Variable Name
PPACRE
LOT_SIZE
PERIMETER
STRUCT_VALUE
AMD_DISTANCE

5.3

Average
87,798
1.03
820
58,327
3,243

Median
51,116
0.42
585
45,314
1,901

Maximum
1,346,409
9.90
11,280
313,775
27,103

Minimum
479
0.04
165
5,053
0

Results of the statistical model

The per-acre land price increases as parcels are situated farther away from an AMD-impacted
stream. Analysis of model predictions indicates that the zone of influence on property values
extends to about 200 feet from the center of the stream. This zone may be based on sight
distance, implying that visual quality may be the characteristic of AMD streams that causes loss
in property value. AMD has little impact on property value beyond 200 feet.
As shown in Figure 9, a representative one-quarter acre parcel with a $50,000 house on good soil
outside urban boundaries decreases in property value from $33,395 to $31,672 per acre as it is
moved closer to an AMD-impacted stream. Figure 10 quantifies the lost value at various
distances from the stream. According to the model, this property would lose over 5% of its value
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if it were moved from the outer edge of the zone of influence—200 feet from the stream—to a
location immediately adjacent to the stream.11
Picture 6: Homes near Mill Run in Clearfield County

Photo credit: Amy Wolfe.

11

Note that the distance referred to here is not the distance from the house to the stream, but rather the distance from
the edge of the parcel to the AMD-impacted stream.
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Figure 9: Land value changes near an abandoned mine drainage–impacted stream
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Source: Hedonic property price analysis conducted for this study. Figures are based on a one-quarter acre residential parcel with a $50,000 house, situated on
good soil outside urban boundaries. Values are in 2006 dollars, adjusted by the Consumer Price Index.

Figure 10: Lost land value near an abandoned mine drainage–impacted stream
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Source: Hedonic property price analysis conducted for this study. Figures are based on a one-quarter acre residential parcel with a $50,000 house, situated on
good soil outside urban boundaries. Values are in 2006 dollars, adjusted by the Consumer Price Index.
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5.4

Aggregate impact of abandoned mine drainage on property value

The next step in the analysis is to apply the results from the property value model to all affected
developed parcels in Clearfield County. The reduction in property value for each parcel due to
AMD-impacted streams is estimated as the difference between the parcel’s actual value based on
its distance from an AMD-impacted stream, compared with a projected parcel value located 200
feet from an AMD-impacted stream. When AMD remediation is completed, the residential
property values along AMD-impacted streams are projected to rise to this projected parcel value
at 200 feet.
The total value lost by owners of the 2,734 parcels situated within the 200-foot zone of influence
is $4,077,682, for an average of $2,587 per acre or $1,491 per parcel. Ninety-four percent of that
loss ($3.8 million) is experienced by homeowners with parcels within 50 feet AMD-impacted
streams. The location of parcels within floodplains was found not to affect property values.
These numbers suggest that there is a positive WTP to live farther away from AMD-impacted
streams. For homeowners situated within the zone of influence, AMD remediation projects could
provide significant property value improvement. For Clearfield County as a whole, AMD
remediation could, by way of property value increases, expand the tax base of the county.
5.5

Summary

Streams polluted by AMD markedly reduce property values of nearby landowners in Clearfield
County, particularly those situated within 50 feet of affected streams. This study reports a
property value loss of over $4 million for the owners of 2,734 single-family residences on
parcels located within 200 feet of AMD-impacted streams. While this study focused only on
Clearfield County, similar losses can be expected for property owners located near other AMDimpacted streams throughout the WBSR watershed. This analysis documents property value
losses from proximity to AMD; however, these losses could be converted to property value gains
if AMD is remediated.
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