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INTRODUCTION 
Fracking  has   emerged  as   an   environmental  and
real estate issue in the past 10 years because of the 
enhancements in drilling technology that enable oil and 
gas to be economically captured from shale deposits in 
many parts of the country. Figure 1 below shows the 
various shale formations across the country in which 
fracking is either actively underway or potentially 
possible in the future. 

In some fracking exploration and development areas, 
especially above the Marcellus Shale formation in New 
York and Pennsylvania, there are serious concerns that 
future groundwater contamination and methane leaks will 
invariably lead to adverse impacts on home prices and 
values and affect mortgage lending. 

In this article, we discuss the following six points to 
consider before concluding that fracking will inevitability 
lead to adverse impacts on home prices, values and 
mortgage lending: 

Figure 1 
Lower 48 States Shale Plays 
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 ■ First, economic factors that can enhance prices and 
  values in fracking areas must be carefully weighed 
  against environmental concerns that could create 
  potential negative impacts;

 ■ Second, the oil and gas industry and federal, state 
  and local governments are developing programs, 
  policies and regulations to decrease the risks of 
  environmental contamination to respond to 
  groundwater and well water contamination concerns, 
  and to mitigate potential adverse impacts of fracking 
  on home prices and values;

 ■ Th ird, the real estate appraisal profession has 
  developed well-established methods for determining 
  the impact of those risks and the eff ectiveness of 
  industry and government responses on prices 
  and values;

 ■ Fourth, the few fracking impact studies published 
  to date have weaknesses and limitations, and are 
  only an opening round in what will be a long process 
  of understanding the eff ects of fracking on the 
  single-family real estate market;

 ■ Fift h, past studies related to oil fi eld groundwater 
  contamination and methane leaks show that 
  real estate impacts, when they do occur, typically are 
  temporary and can be eliminated by careful 
  environmental and policy responses;

 ■ Sixth and fi nally, mortgage lenders and real estate 
  appraisers will be able to deal eff ectively with the 
  additional risks for the security of mortgage loans 
  extended to borrowers in communities and regions 
  where fracking is taking place.

REAL ESTATE IMPACTS FROM FRACKING: 
TALLYING THE PLUSES AGAINST THE MINUSES

Th ere are both pluses and potential minuses for 
communities and regions experiencing fracking 
exploration and development. Fracking creates jobs, 
and more workers mean increased demand for goods 
and services resulting in an enhancement to retail and 
commercial real estate values. While that can put pressure 
on local rents, making it more diffi  cult to fi nd aff ordable 
housing in fracking boom areas, it also enhances the 
value of existing rental properties, and even single-family 
homes. Th e net result is an economic benefi t to the local 
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economy and increased state and local tax revenues. For 
example, North Dakota, as a result of oil drilling in the 
Bakken formation, has the lowest unemployment rate 
in the country. Between 2007 and 2012, it also had the 
most counties showing increases in median household 
income. Shale development impact fees levied by some 
state and local governments have generated signifi cant 
investment in local infrastructure, which in turn creates 
jobs and enhances local property values. For example, the 
Pennsylvania Public Utility Commission estimates that 
the Commonwealth of Pennsylvania collected $225.75 
million in drilling impact fees in 2013, an increase of 11.4 
percent over the 2012 impact collections1 and much of that 
revenue is redistributed to local governments. 

Th e value of the land on which the fracking operations 
occurs also typically increases because of well site rents 
and royalty revenues. Rents—sometimes called “signing 
bonuses”—for drilling sites have been increasing rapidly. 
In Ohio, Pennsylvania and New York, signing bonuses that 
were at $2.00 to $5.00 per acre pre-2000 had increased 
to $30 per acre by 2005, more than $2,000 per acre in 
2008, and typically ranged between $5,000 and $10,000 

per acre in 2012.2 Th e Oil and Gas Monitor reports that 
“historically, in the eastern United States, oil and gas 
royalties were in the range of 12 to 14 percent” but that at 
least one production company has paid rates as high as 
20 percent in fracking boom areas.3 Both Pennsylvania 
and New York have state laws guaranteeing a landowner 
royalty payments equal to at least 12.5 percent of the 
“value of production.” 

THE GOVERNMENTAL AND OIL AND GAS 
INDUSTRY RESPONSE TO FRACKING CONCERNS

State and local governments across the country have been 
reviewing and revising regulations related to oil and gas 
explorations in response to some of the unique issues 
raised by horizontal drilling and fracking. A statewide 
fracking moratorium in New York has been in place for 
six years while the state’s Department of Environmental 
Control considers the scope of necessary regulations. As 
shown on Figure 2 below, many cities and towns in New 
York State have adopted zoning and land use laws either 
prohibiting fracking or signifi cantly limiting its use as a 
drilling technique.4 

Municipal anti-fracking movements
Status

Ban in place
Movements for a ban or moratorium

Utica Shale Formation extent
Marcellus Shale Fromation extent
Moratorium

Figure 2
Municipal Anti-Fracking Movements in New York State
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To avoid outright bans on fracking at the state and/or 
local levels, the oil and gas industry knows it must address 
public concerns about the possible eff ects of fracking 
on the environment and on home prices and values in 
areas experiencing the fracking boom. As a result, the oil 
and gas industry and various professional groups have 
been responding to environmental concerns by working 
with states to improve regulations and to develop “best 
management practices” (BMPs) for fracking. For example, 
the Times-Tribune newspaper headquartered in Scranton, 
Pennsylvania, in the Marcellus Shale fracking region 
reported in May of 2013 that the oil and gas industry 
was working in conjunction with the Pennsylvania 
Department of Environmental Protection to protect 
drinking water wells from above-ground drilling-related 
activities and to improve construction standards for 
domestic supply wells.5 Th e Marcellus Shale Coalition, 
an oil and gas industry-aligned organization in the New 
York, Pennsylvania and West Virginia fracking boom 
area, has issued various recommended practices related to 
drilling, pipelines, stray gas incidents, water testing prior 
to drilling, and drill site development and restoration.6 
Although some of the language in the Marcellus 
Shale Coalition’s BMPs is quite general, more detailed 
standards are being developed by other organizations. 
Th e American Society of Testing Material (ASTM) has 
created a subcommittee to develop consensus standards 
related to “critical areas” such as site investigation and 
permitting, well installation integrity, drilling techniques, 
management and disposal of drilling fl uids, groundwater 
monitoring and remediation, well fl uid reinjection 
techniques, and well abandonment.7

Other non-oil and gas professional organizations that 
also are stakeholders in assuring that fracking is done in 
a manner that minimizes adverse environmental impacts 
have been putting pressure on the industry and state 
governments to do more to protect groundwater from 
contamination and methane intrusion. For example, the 
National Ground Water Association, while recognizing 
that “no widespread water quality or quantity issues have 
been defi nitively documented that are attributable to the 
hydraulic fracturing process itself.” has developed a set 
of principles “as a foundation for policymaking focused 
on groundwater and drinking water protection.”8 Th e 
principles include:

 ■ proper construction and maintenance of water wells;

 ■ improved construction standards for domestic water 
  supply wells and more eff ective state and local 
  government enforcement of well construction 
  standards;

 ■ improved construction standards for oil and gas 
  production wells to assure integrity and prevent 
  migration of fl uids and gas;

 ■ proper sealing of unused or abandoned water wells 
  and production wells;

 ■ water management plans in areas where water 
  is scarce;

 ■ implementation of best management practices for 
  handling surface spills;

 ■ disclosure of all chemicals used in the 
  fracking process;

 ■ pre- and post-drilling testing of groundwater 
  according to a set of recommended testing protocols;

 ■ integrated groundwater studies to determine 
  short- and long-term impacts of fracking; and

 ■ acceptance by the oil and gas industry of its fi nancial 
  responsibility for enhanced long-term groundwater 
  monitoring and for remediation when contamination 
  to groundwater sources does result from fracking. 

Government regulators have been responding. Th e 
United States Environmental Protection Agency (EPA) 
has been involved in a three-year review of the eff ect of 
fracking on drinking water. Th e EPA issued a progress 
report in December of 2012, and a draft  report for public 
comment is expected in 2014. In May of 2014, the EPA 
announced it was considering regulations requiring the 
fracking industry to publicly identify the chemicals used 
in the hydraulic fl uids essential to the process.9 Among 
the states that adopted stronger regulations for fracking as 
well as traditional oil and gas exploration and drilling are 
Montana,10 Wyoming,11 California,12 and Illinois.13

Pressure from such outside organizations and government 
regulators will result in enhanced procedures to avoid 
contamination from fracking which, in turn, will likely 
lessen future public concerns about fracking, and reduce 
or eliminate any current adverse impacts on property 
prices because of groundwater contamination and 
methane intrusion concerns. 
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LONG ESTABLISHED AND GENERALLY 
RECOGNIZED APPRAISAL METHODS CAN BE 
USED TO DETERMINE THE REAL ESTATE IMPACTS 
OF FRACKING

As discussed in an article entitled “Power Lines and 
Property Prices,” which appeared in the previous issue 
of Real Estate Issues (Volume 39 Number 2), the real 
estate appraisal profession over the past four decades 
has developed a set of recognized and generally accepted 
techniques for determining the impact of “detrimental 
conditions,” including groundwater contamination and 
vapor intrusion, on real estate prices and values. Th e 
Appraisal Standards Board (ASB) in Washington, D.C. 
has issued specifi c guidance for determining the impact of 
“adverse environmental conditions” on prices and values.14 
Th e ASB’s Advisory Opinion 9 (AO-9) deals specifi cally 
with properties aff ected by such adverse environmental 
conditions. As discussed in that power-line-impact article, 
AO-9 requires that every analysis of the impact of an 
environmental condition on property value “must be 
based on market data, rather than unsupported opinion 
or judgment.”15

It is, and will continue to be, licensed real estate appraisers 
who, on a daily basis, will be determining the impact of 
fracking on real estate prices and values in particular 
markets undergoing the exploration and horizontal 
drilling boom. Th eir single-family home appraisals, 
undertaken to support mortgage loans, will be the testing 
ground on which the eff ects of fracking on real estate 
prices and values are determined. Th ey are also likely to be 
the expert witnesses in the looming litigation concerning 
the eff ects of fracking on home values.16 

Unlike unlicensed economists who analyze home prices 
in areas experiencing fracking, licensed real-estate 
appraisers are required by standards of professional 
practice to apply a set of carefully selected techniques to 
determine such impacts. Licensed appraisers are required 
by their professional standards to utilize the methods that 
their peers would use in similar assignments, and they 
determine what their peers would do in similar situations 
by reference to their professional appraisal journals and 
publications, their professional meetings and conferences, 
and their professional appraisal education courses, 
seminars and appraisal discussion groups.17 Th is is echoed 
in many publications of the Appraisal Institute, the 
largest professional organization of real estate appraisers, 
including Real Estate Damages: Applied Economics and 
Detrimental Conditions, Second Edition, 2008, which, on 

page 238, reads: “In the analysis of detrimental conditions, 
it is important that the appraiser be knowledgeable about 
the available tools, properly select and apply those tools, 
avoid unproven or suspect methodologies, and ultimately 
have relevant market data to support opinions and 
conclusions.”

Th e courses and peer-reviewed publications of the 
appraisal profession list the following generally recognized 
and accepted methods for determining the impact on real 
estate markets, property prices, market rents, and market 
value from environmental conditions such as groundwater 
contamination or vapor intrusion that could result from 
fracking:

 ■ analysis of environmental case studies;

 ■ paired sales analysis;

 ■ multiple regression analysis;

 ■ adjusting income and capitalization rates to 
  refl ect environmental risk; and

 ■ market interviews (but only as part of the other 
  four generally accepted techniques or to support or 
  supplement results from the other four methods).18 

Th ose courses and publications also make clear the 
following central caveat:  proximity to a source of an 
adverse environmental condition—or even the presence 
of known contamination on a property—does not 
automatically cause an adverse impact to prices and 
values.19 And, while opinions of homeowners and other 
non-real estate professionals may have some relevance 
to understanding a marketplace, such opinions are not a 
substitute for analysis of actual sales prices. 

PROBLEMS AND ISSUES IN THE USE OF HEDONIC 
REGRESSION MODELING TO DETERMINE THE 
REAL ESTATE IMPACTS OF FRACKING

How have the environmental concerns that accompany 
fracking aff ected home prices and values in fracking 
boom areas? To date, there have been only a few published 
studies of that issue. Th e two most frequently cited studies 
are two non-peer-reviewed working papers distributed 
by researchers at Duke University.20 Both studies, one 
dated 2012 and the other 2014, employ hedonic regression 
analysis—a methodology discussed in more detail below. 
Regression modeling has long been used by academic 
real estate economists and property tax assessors. It is 
less frequently used by licensed real estate appraisers in 
their everyday appraisal practice. A hedonic regression 
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model can be defi ned simply as “a statistical technique 
used to isolate the eff ect and contribution of various 
housing attributes to real estate prices.”21 Th e 14th edition 
of Th e Appraisal of Real Estate has the following, more 
detailed defi nition that concludes with a reference to how 
regression analysis can be used to support an opinion of 
the eff ect of a contamination situation on prices 
and values:

“Regression analysis is a statistical technique in which 
a mathematical equation can be derived to quantify the 
relationship between a dependent (outcome) variable 
and one or more independent (input) variables. In 
appraisal the dependent variable is usually price or 
rent. Th e independent variables are usually broadly 
derived from the four forces that aff ect value (social, 
economic, governmental, and environmental) 
and the physical characteristics of the land and 
improvements…. it is not uncommon to include an 
environmental variable or variables when investigating 
the eff ects of an external factor such as traffi  c noise or 
factory odor.”22

And, as indicated above, hedonic regression analysis has 
long been recognized as one of the appropriate methods 
for determining the impact of various types of detrimental 
conditions, including groundwater contamination and 
other types of environmental conditions and risks on 
property prices and values. However, there are signifi cant 
challenges involved in arriving at relevant and statistically 
signifi cant conclusions when using complex regression 
models, as discussed in many previous articles in Real 
Estate Issues,23 Th e Appraisal Journal 24 and elsewhere. 
And the appraisal profession has clearly recognized that 
regression modeling has only a limited role in assignments 
involving analysis of the impacts of various types of 
environmental conditions on prices and values25 and is 
not a substitute for individual property-by-property 
analysis.

Another fracking article that appeared in the most 
recent issue of Real Estate Issues (Volume 39 Number 2) 
summarizes the results of those two studies as follows:

“A 2012 study published by the National Bureau of 
Economics Research, Duke University and Resources 
for the Future analyzed the eff ects of shale gas 
development on property values in Washington 
County, Pennsylvania. Th ose researchers found that, 
‘by itself, groundwater risk reduces property values by 

up to 24 percent.’ Similarly, a more recent investigation 
by researchers from Duke University, Resources for 
the Future, and the Environmental Defense Fund 
found large negative impacts on property values for 
groundwater dependent homes in areas with shale 
gas development.” 

Th e fi rst of the two Duke University researcher studies 
(2012) focuses on Washington County, Pennsylvania, 
while the second (2014) expands the area of analysis to 
other areas in Pennsylvania and parts of New York. Th e 
2014 paper appears to be a major revision of the 2012 
paper that incorporates numerous improvements over the 
methodology used in the fi rst paper, such as analyzing 
matched pairs of properties, using fi xed eff ects models 
to control for property heterogeneity, and looking only 
at properties adjacent to the Public Service Water Area 
(PSWA) boundaries that delineate properties relying upon 
piped central water versus on-site well water.  

Both studies were conducted by the same team 
of researchers from Resources for the Future, the 
Environmental Defense Fund and Duke University. Both 
are unpublished and non-peer-reviewed working papers 
sponsored by the National Bureau of Economics Research. 
Both utilize hedonic regression to analyze property 
values. Both attempt to link the risk of groundwater 
contamination from fracking to lower sales prices. 

Th e 2014 paper presents more formidable evidence 
concerning possible price diminution attributable to the 
perceived risk of groundwater contamination since it is 
based on a more comprehensive sales price data base from 
a broader region of both Pennsylvania and New York and 
uses a superior methodology. 

Among the more important conclusions of the 2014 study 
are the following:

 ■ Only homes on individual domestic wells showed 
  adverse impacts to prices. Homes that are supplied 
  with piped central water (as opposed to individual 
  wells) “in fact benefi t from being adjacent to drilled 
  and producing [fracking] wells” due to “royalty 
  payments (or expectations of royalties) from 
  productive wells.”26

 ■ Th e adverse impacts on prices of homes served by 
  individual wells ranged from -10 to -22.4 percent, and 
  the impacts decrease as distance from a well increase.

 ■ Since the study only deals with the “perception 
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  of risk” and not the actual impact of groundwater 
  contamination—apparently there had been 
  no signifi cant adverse groundwater or methane 
  contamination incidents that could be studied in 
  the areas researched—”there could be large gains 
  to the housing market from regulations that 
  reduce the risk.”27

 ■ Visibility of a well is an important factor—when 
  properties benefi t from proximity, the benefi t is 
  greater if the well drilling pad is not visible, and when 
  properties are impacted in price, the impacts are 
  greater when the well is visible.

Th e estimated eff ect of a -22.4 percent impact shown 
in Table 1 for houses within 1.0 kilometer of each well 
pad appears to be at odds with prior studies of risks 
associated with living in areas experiencing traditional 
oil and gas drilling, areas with documented contaminated 
groundwater, and areas with methane gas or petroleum-
related vapor intrusion issues,28 as we discuss below.

Th e specifi cation of the Muehlenbachs, et al. 2014 
model raises some questions about its reported -10 to 
-22.4 percent impact for properties served by on-site 
domestic water wells. Th e property specifi c characteristics 
included as variables (in addition to well water vs. 
piped central water) are age of home, total living area, 
number of bathrooms, number of bedrooms, and lot 
size.29 Th is excludes a variety of other property specifi c 
characteristics that the authors call “unobservable house 
and neighborhood attributes . . . that might otherwise 
bias our results.” Some of these “unobservable attributes” 
relate to the actual fracking leasing, drilling and payment 
process itself, while others are more general property 
characteristics that are likely important variables aff ecting 
prices paid.  

In both the 2012 and 2014 papers, the authors fail to 
account fully for the fact that the sales price of a property 
is a function of the value of the land, the improvements 
on the land, and the rights to the minerals below the land. 
When a property sells with diminished or no mineral 
rights, it will sell for less than an otherwise identical 
property with full mineral rights. When a property sells 
with encumbrances, such as easements or surface rights 
granted for construction, access roads, etc., it will sell for 
less than an unencumbered property. To the extent that 
property owners near wellheads outside of the PSWAs 
are more likely to have diminished their property rights 
through leases to third parties or encumbered surface 

rights, sale prices of their properties would be signifi cantly 
lower than otherwise identical properties, unless the 
properties also were continuing to generate lease and 
royalty payments.

In both papers, the authors fail to account for terms of 
drilling leases. Many property owners in rural areas came 
to the bargaining table very early in the shale boom, 
selling or leasing their mineral rights for what turned 
out to be bargain-basement prices.30 If properties located 
outside the PSWAs were more likely to have diminished 
their property rights through leases, easements, etc., then a 
hedonic pricing model that fails to account for this would 
fi nd that these properties sell for less than properties 
located within the PSWA. Yet this ‘diminution’ would not 
be attributable to the deleterious eff ect of fracking; rather 
it would be attributable to the leases, easements, etc.

While the 2014 paper is a marked improvement over the 
2012 paper, looking at more than a million property sales, 
the newer study fails to address other issues that call into 
question the authors’ conclusions about the link between 
groundwater contamination risk and sale prices. 

In the 2014 study, the authors analyze the subsample of 
their properties that sold more than once during their 
sample period; this enables them to include property 
fi xed eff ects to control for time-invariant property 
characteristics that are omitted from their model. While 
this is an important improvement over their 2012 analysis, 
this methodology cannot account for one of the most 
important omitted characteristics: the mineral rights that 
are the subject of leases to the energy companies, which 
are not time-invariant. In fact, it is highly likely that 
the mineral rights changed between sales. Without this 
information, the authors’ hedonic models are hopelessly 
compromised. In marked contrast, a licensed appraiser 
would take into account the mineral rights that do or do 
not convey with a particular property. In addition, the 
properties analyzed are not a random sample so that the 
authors’ results would only be relevant for other properties 
that sold more than once during the sample period.

In another part of the 2014 study, the authors limit their 
sample to properties located within 1,000 meters of the 
border of the PSWA, again, in an attempt to control for 
property heterogeneity. Th is analysis, however, suff ers 
from the same problem as other analysis samples: the 
majority of wellheads are located outside the PSWAs, 
so that properties outside the PSWA are closer to the 
wellheads and more likely to convey with diminished 
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mineral rights. In this analysis, the authors look 
at properties less than one kilometer, less than 1.5 
kilometers, and less than 2 kilometers from wellheads. 
However, the sample less than 1.5 kilometers and less than 
two kilometers from wellheads appears from the data to 
also contain the properties less than one kilometer from 
the wellheads, so their analysis tells us nothing about 
diminution in value for properties located between one 
and two kilometers from wellheads; the latter results 
are likely driven by the properties located less than 
one kilometer from the wellheads. One way to address 
this issue is to include piecewise indicator variables for 
distances, such as 0K – 0.5K, 0.5K – 1.0K, 1.0K – 1.5K, 
and 1.5K – 2K. Th e authors’ results likely refl ect the 
diminished mineral rights and surface rights that convey 
with sales in the immediate vicinity of the wellheads, but 
they fail to acknowledge this likelihood.

A thorough review of both the 2012 and 2014 studies 
is hampered by the limited information provided to 
the reader by the authors. Many important descriptive 
statistics, such as the median, mean, standard error, 
minimum and maximum values that would enable the 
reader to evaluate the representativeness of data included 
in the analysis, and to identify potential outliers that can 
badly bias a hedonic regression model, are not provided. 
Th e authors present only means and standard deviations 
for the full sample of 1.04 million property sales; no 
minimums or maximums are presented so that the reader 
cannot tell if outliers are included in their analysis. Th e 
authors fail to present descriptive statistics for any of 
their subsamples, such as the 400,000 repeat sales, or the 
3,000 PSWA boundary properties, even though they claim 
that these subsamples provide their most important and 
convincing results.

Th e authors also fail to present the coeffi  cients and 
standard errors/t-statistics for explanatory variables in 
their hedonic regressions—other than the groundwater 
contamination variables of interest. Th is makes it 
impossible for the reader to judge whether or not 
their model makes economic sense; for example, is the 
coeffi  cient on square footage positive or negative? We 
simply don’t know because the authors withhold this 
information from the reader.

Th e authors account for time-fi xed eff ects by including a 
set of county-year indicator variables, in spite of the fact 

that housing prices changed by large percentages during 
the sample period. With such a large sample, month 
dummies would be much more eff ective in controlling 
for intra-year price changes. Moreover, the county-year 
dummies account only for the average eff ects across all 
properties in a county, no matter the location within 
the county. Our previous experience with such models 
indicates that prices in rural areas oft en move quite 
diff erently from prices in urban areas; hence, the authors 
have failed to properly control for the macroeconomic 
impact of the subprime fi nancial crisis. If prices fell by 
more in the rural areas than in the urban areas, one might 
obtain the same results as the authors—properties located 
in the rural areas outside of PWSAs sell for less than 
otherwise identical properties within the largely urban 
PWSAs--but this would say nothing about the impact of 
fracking. Or if the Great Recession and housing market 
collapse resulted in more foreclosure sales in groundwater 
well areas than in central water areas, that too could be 
contributing to diff erential price impacts in these areas, 
but, again, would say nothing about the impact 
of fracking.

Failure to consider whether foreclosure sales or even short 
sales should be eliminated—or at least determine if they 
should be—is one of many central issues that licensed real 
estate appraisers would consider in structuring a matched 
pairs regression model such as that employed by the 
authors. Th e researchers acknowledge that in “matched 
pairs analysis” “the key to success . . . is to structure the 
problem so that unobservable house and neighborhood 
attributes are not correlated with treatment status.”31 
One of the ways the researchers claim to have controlled 
for this is to “require exact matches by census tract” and 
explain this by the following example: “Th e idea behind 
these restrictions is that houses within six kilometers of 
a well pad in the same census tract that rely on the same 
water source will be located in similar neighborhoods.” 32

But many census tracts in the 36 Pennsylvania counties 
included in the 2014 sale price study are quite extensive 
in geographic area and vary signifi cantly in topography as 
well as in location of various amenities and disamenities 
that may also be aff ecting prices paid for homes in 
groundwater domestic well areas. Among the factors that 
will cause variation in price even within the same census 
tract are the following:
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 ■ school district boundaries;

 ■ location on paved or unpaved roads, and whether the 
  road is maintained by local government;

 ■ slope, topography and resulting impact on 
  land usability;

 ■ location in a fl oodplain or with creek or stream 
  frontage or wetlands;

 ■ proximity to noise and traffi  c from interstate 
  highways;

 ■ proximity to oil and gas pipelines and high voltage 
  power line corridors. 

Washington County, Pennsylvania, was the focus of 
the 2012 Muehlenbachs study and was one of the 36 
Pennsylvania counties included in the more robust 2014 
study. Figure 3 below shows the 2010 census tracts in 
Washington County. It also shows the location of gas 
transmission lines and 345,000 kilovolt power lines, as 
well as rivers and streams and the varied topography. 

Th e map demonstrates that the price impact of many 
such “unobservables” have not been eliminated simply 
by structuring the paired sales analysis on a census tract 
level.33 Some parts of a single census tract may be aff ected 
by steep slopes and proximity to creeks and rivers, power 
lines, and gas transmission lines while other parts of the 
same census tract are not. 

Th ere are many other potential issues related to the 2014 
study, including the following that can only be resolved by 
a review of the entire data set and model:

 ■ It is impossible to tell if some houses have sold for 
  lower (or higher) prices because the prior owners 
  already had leased their drilling rights but sold the 
  home while retaining the drilling royalties.

 ■ It is impossible to know if the well pads are producing 
  or dry. Endnote 27 to the article indicates that 42 
  percent of the wells drilled do not produce gas. Th at 
  factor could lower prices paid for homes on dry well 
  sites with no anticipation of future leasing revenues 

Census Tract
Electrical Transmission Line 345kV+
Washington County
Gas Transmission Pipeline

X  X

0                       5                     10
Miles

Figure 3
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  and increase prices paid by buyers of nearby 
  homesites with lowered risk of future groundwater 
  contamination.

 ■ While the researchers controlled for time eff ects with 
  a dummy variable for year of sale, there can be 
  signifi cant diff erences in sale prices from month to 
  month in the same year, especially in times of quickly 
  rising or falling prices. Including a dummy variable 
  for year of sale averages out these month-to-month 
  changes but does not necessarily control for changes 
  in price over time.

 ■ In some tests, the authors “match” samples of 
  groundwater and pipe water but it is impossible 
  to determine from the information in the article how 
  eff ective this is.34

 ■ Th e data set may not have been properly quality 
  controlled to eliminate large outliers as evidenced by 
  the unusually large standard deviations for some of 
  the variables specifi ed in the model.35  

PAST REAL ESTATE MARKET STUDIES INDICATE 
THAT INVESTIGATION AND REMEDIATION CAN 
LIMIT PRICE AND VALUE IMPACTS FROM OIL AND 
GAS CONTAMINATION 

Past experience and market research indicate that 
groundwater and soil contamination because of oil and 
gas vary and can be eliminated by prompt investigation, 
remediation and market assurance programs.

A good example of such a situation is the Tomball Oil 
and Gas Field in Harris County on the northwest edge 
of the Houston metro area, the subject of a groundwater 
contamination investigation by the State of Texas. Th e 
Tomball Field had been in active oil and gas production 
for more than a half century. Hydrocarbon contamination 
(benzene) and chlorides from the Tomball Field 
contaminated groundwater in the Boudreaux Estates 
portion of the town of Tomball.36 At the time of the 
contamination discovery, domestic water in Boudreaux 
Estates was provided by private on-site wells. Test results 
disclosed that fewer than half the wells were aff ected by 
contamination.37  As part of the settlement of litigation 
over the impact of the groundwater contamination, 
ExxonMobil agreed to pay for installation of a central 
water supply line, pay for hookups to residents that agreed 
to be connected, and pay for well-plugging for owners 
that requested it. Plugging of wells and connection to the 
central water supply system was voluntary rather than 
mandatory. 

To determine the eff ect of the groundwater contamination, 
home prices in Boudreaux Estates can be compared with 
prices for a control group of other homes in northwest 
Harris County built on similarly sized lots and with 
similar on-site wells and septic systems. Th e price trend 
comparisons for the period before and aft er the Texas 
Railroad Commission fi rst recognized the groundwater 
contamination situation in Boudreaux Estates are shown 
in Figure 4 below. 
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Source: Clarion Associates, Inc.
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Th e graphed data indicate a possible temporary impact on 
prices in Boudreaux Estates during 2001–2002, the years 
immediately following the discovery and announcement 
of groundwater contamination. In three of the four years 
prior to 2001, prices in Boudreaux Estates were slightly 
below prices for the control group. However, prices 
dropped signifi cantly in Boudreaux Estates in 2001 and 
2002 before rebounding in 2003. Sale prices in 2003 and 
aft erward returned to their historical pattern prior to 
2001, that is, they were a bit lower than the average price 
in the control group. Th e return to the normal relationship 
coincided with the fi nalization of plans for the central 
water line in 2003 and commencement of construction 
of the central supply line and distribution lines within 
Boudreaux Estates in 2004.

Th at evidence indicates no permanent impact on prices in 
Boudreaux Estates from the groundwater contamination 
situation. It also indicates a possible temporary impact on 
prices of between 10 and 20 percent during the years 2001 
and 2002. Any impact on prices had ended by February 
2004 when the Texas Railroad Commission announced 
that ExxonMobil would install central water lines and pay 
for hookups.

In the 1980s Seattle discovered that methane was leaking 
from its closed Midway Landfi ll. Th e situation become 
so serious that 11 families were evacuated from the 
neighborhood between November 1985 and February 
1986. According to the director of the City of Seattle’s 
Engineering Department at the time, “there was general 
perception among residents in the area that their 
properties and their community had lost all value” and 
angry community meetings attended by as many as 600 
residents resulted in extensive negative media coverage.38

Th e city launched aggressive eff orts to monitor and 
control the methane leakage while also launching what it 
called a “Good Neighbor Program “to stabilize property 
values, to rekindle real estate activity, and to restore 
confi dence in the Midway area as a safe and stable family 
community and a desirable place to live.”39 A central 
component was a property value assurance program. Th e 
City of Seattle agreed to make up the diff erence between 
an independently derived fair market value estimate 
disregarding the methane gas situation and the actual 
sale price of a home. If a homeowner listed but could not 
sell a home within six months, the city would buy the 
home at fair market value. Th e program was designed to 
end “either two years aft er the gas was removed from the 

neighborhood, or when 10 homes sold for full FMV (fair 
market value) without any City subsidy.”40

By December of 1986, the City had been able to reduce 
methane levels in homes to background ambient air 
levels. By March of 1988, thanks to the eff ects of the home 
price guarantees in the Good Neighbor Program, eleven 
sales had closed at 100 percent of fair market value and 
by January of 1990, 49 homes had so sold. A total of 104 
privately transacted sales occurred during the operation of 
the program from 1986 through 1989. Th e average impact 
on market price/value as measured by the subsidies 
paid by the City to privately transacted homes steadily 
decreased from an average of 9.38 percent in 1986 to 8.16 
percent in 1987 and to only 2.45 percent and 2.78 percent 
in 1988 and 1989.

Th e Seattle property value assurance program was one 
of the fi rst, if not the fi rst, such program in the United 
States. Since then, property value assurance programs have 
been used widely around the country, both proactively 
as part of approvals of landfi lls that create community 
concerns about possible groundwater, air and methane 
contamination, as well as in the wake of oil and gas 
pipeline leaks and explosions.41

FRACKING AND THE MORTGAGE MARKET

A recent law review article42 (Radow, 2014) discusses 
issues related to mortgage lending in fracking boom 
areas and posits that mortgage lenders will increasingly 
be reluctant to make home loans in fracking boom areas 
because of the environmental and liability risks. However, 
the article readily admits that “nationwide, people own 
properties encumbered by mortgages and gas leases.” Th e 
author presents anecdotal evidence but no statistical data 
to support any conclusion that banks are turning down 
mortgage loans in fracking areas in any large numbers. 

Many of the environmental risks that accompany fracking 
also accompany traditional oil and gas drilling. Mortgage 
markets in the traditional oil patch of Texas, Oklahoma 
and Louisiana have a long history of dealing with issues 
related to drilling leases and proximity of oil wells and 
production pipelines. 

And real estate appraisers in those areas long have dealt 
with the requirements of mortgage lenders related to 
reporting and analysis of environmental conditions. For 
example, the March 2005 versions of Fannie Mae Form 
1004 and Freddie Mac Form 70 (Uniform Residential 
Appraisal Report, or URAR) require the appraiser under 
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the “Site” section of page 1 to answer “Yes” or “No” 
to the following question: “Are there any adverse site 
conditions or external factors (easements, encroachments, 
environmental conditions, land uses, etc.)?” Th is puts a 
responsibility on the appraiser to look for “environmental 
conditions” and then describe them. Th e published FHA 
and HUD guidelines for single-family home appraisals 
include specifi c requirements related to investigating, 
noting and commenting on “all hazards and nuisances 
aff ecting the subject property that may endanger the 
health and safety of the occupants and/or the structural 
integrity of marketability of the property.” Among the 
listed items are “known hazards and adverse conditions” 
including “toxic chemicals, radioactive materials, other 
pollution, hazardous activities, potential damage from soil 
or other diff erential ground movements, ground water, 
inadequate surface drainage, fl ood, erosion, excessive 
noise and other hazards on or off  site.”43 If hazards or 
nuisances are observed that need to be remediated,44 the 
appraiser must describe the condition(s) and include 
in the site section of the report a statement that the 
appraisal opinion is “subject to repairs” and/or “subject to 
inspection.” Supporting documentation provided by the 
appraiser may include extra photos or copies of site studies 
or analyses, property reports, surveys or plot plans, etc. 

And appraisers in areas that are the subject of 
environmental investigation or concerns, but in which no 
remediation is necessary, typically handle the issue of the 
impact of the situation on prices and values by identifying 
the environmental issue and the area aff ected and then 
selecting the comparable sales from the same aff ected 
area. Th at process typically assures that the market 
value conclusion refl ects the eff ect of the environmental 
situation on prices in the particular local marketplace as of 
the date of value in the appraisal report.45 

In rare cases, a lender may ask the appraiser to determine 
the eff ect of the environmental situation on the market 
value. In such a case, a sales analysis using sales from 
a similar neighborhood or area unaff ected by the 
environmental situation can be compared to prices in 
the aff ected area through a paired sales analysis or trend 
line analysis such as that described earlier involving the 
Boudreaux Estates neighborhood in Tomball, Texas. 
Because of its inherent limitations, hedonic regression 

modeling, such as that used in the two Muehlenbachs, 
et al. studies, is not typically used as part of the property-
by-property analysis that accompanies the single-family 
home lending process. As a Real Estate Issues article 
dealing with real estate appraising in New Orleans in 
the wake of Hurricane Katrina noted: “Because of their 
inaccuracies, the home lending industry had not been 
widely utilizing AVM products to determine the value 
of individual properties for mortgage origination: ‘Th e 
reluctance to use this product [AVMs] for fi rst mortgages 
is due to uncertainty concerning the reliability of the 
product in high loan-to-value situations.’ ”46 An even 
more recent article in Real Estate Issues reviewing the 
accuracy of Zillow’s hedonic models concluded that “mean 
error rates are so great that they are of little value” in 
determining market values of either high-priced or 
low-priced homes.47  

CONCLUSION

Th e fracking boom has been accompanied by important 
environmental issues and concerns about the impacts 
of fracking on real estate prices and values in areas 
experiencing the boom. However, there has been only 
limited research to date on the actual eff ects of those 
concerns on prices and values. Two of the most frequently 
cited studies involving prices in portions of Pennsylvania 
and New York above the Marcellus Shale formation 
have signifi cant model specifi cation issues. Th e limited 
information presented in each study also makes it diffi  cult 
to determine their statistical reliability. Th e two articles 
also acknowledge that impacts can vary by source of 
domestic water (domestic well vs. central piped water) 
and that the price impacts refl ect concern that may be 
eliminated by new federal, state and local regulations 
concerning the fracking process.

Research into the eff ects of fracking on real estate prices 
and values has just begun. Much more work needs to 
be done. And as new regulations are adopted, it will be 
possible to determine their eff ect on prices and values. 
Recognized and generally accepted appraisal methods 
developed in response to various environmental issues 
and situations are available to determine the impact of 
fracking and the resulting environmental issues. Th ose 
generally accepted research methods have been eff ective 
in understanding the impacts of past ground water 
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contamination from oil exploration and methane gas 
leaks from landfi lls. If past experience is a guide, any 
adverse impacts on home prices and values resulting 
from environmental conditions resulting from fracking, 
if and when they occur, will likely be only temporary in 
nature, and can be eliminated or minimized by sound 
governmental regulations and programs, thorough 
investigation of any spills or gas leaks, and appropriate 
remediation in accordance with well-established health 
and safety standards. ■
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