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Introduction

Hydraulic fracturing, often called by its nick-
name “fracking,” is an advanced drilling tech-
nique that originated in the 1940s. The technique 
uses a hydraulic process that creates fractures or 
cracks in shale formations to free up the natural 
resource being targeted for extraction. Fracking 
has become more common due to the innovation 
of horizontal drilling in the 1980s, which allows 
the ability to access more oil and gas than from a 
vertical drill shaft. By drilling horizontally and 
using hydraulic fracturing, natural resources that 
are otherwise inaccessible can be extracted from 
relatively thin layers of shale.
 While fracking has been part of the real estate 
landscape for decades, focus on the topic can give 
rise to issues related to property values. Fracking 
has the potential for both positive and negative 
impacts. The positive impacts include the United 
States coming closer to oil independence, a spur-
ring of economic growth, and lower energy prices. 
On the other hand, fracking has sparked contro-
versy with some environmentalists. The con-
cerns generally center upon the use of large 
quantities of fresh water, wastewater treatment, 
contamination, and geotechnical issues.
 In terms of real estate values, fracking can have 
positive, negative, or neutral effects. To add to 
the issue, mineral rights may also have to be con-
sidered. Where fracking is feasible, land values 
have been known to remain stable or even esca-
late due to the added value of the mineral rights 
of the property. However, there may be a diminu-

tion in value in instances of contamination or 
other adverse conditions, such as noise, odor, or 
appearance. Ultimately, the established real 
estate damage valuation methodologies, using 
relevant market data, can determine if fracking 
has caused an impact on value.  

The Fracking Process
The fracking process is one that takes several 
months to install, but the investment can yield 
returns of twenty to forty years of oil or natural 
gas extraction. The process starts out similar to 
any conventional drilling project. A vertical 
wellbore is drilled using a drill pipe and drill bit. 
A wellbore is the hole that is drilled to collect 
the natural resources. The hole is excavated past 
the deepest underground freshwater supply to 
protect it from subsurface contamination. After 
the hole is drilled, the vertical wellbore is encased 
with materials such as steel and concrete to stabi-
lize the well and create a protective barrier for 
any underground freshwater reservoirs or proxi-
mal groundwater channels and aquifers inter-
sected by the wellbore.
 Depending on the depth of the oil strata, the 
bore hole continues usually at least 1,000 feet to 
over a half a mile down to what is called the 
“kick-off” point or well heel. At this kick-off 
point, the wellbore begins curving until it 
becomes horizontal. Again, surface casing is 
inserted and reinforced by concrete. In some 
cases, a perforating gun, which contains explo-
sive charges, is lowered through the horizontal 
portion of the wellbore. When it is fired, it cre-
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ates fractures in the rock to release the oil or nat-
ural gas resources (Exhibit 1).
 Next, a solution, usually consisting of about 
99.5% water and sand along with 0.5% chemi-
cals, is pumped into the deep underground rock 
formations at high pressure to create fractures in 
the deep-shale rock formations. The sand, also 
known as proppant, inserts itself into the fractures 
to keep the fractures open. The chemical solu-
tions carry the sand and help keep bacteria from 
forming.1 Some cite concerns over these chemi-
cals, while others point out that some of these 
chemicals are found in many household items.2 
When this process is completed, the oil or gas is 
ready for extraction.

Benefits of Fracking

Lessened Dependence on Foreign Oil
In 1960, the Organization of the Petroleum 
Exporting Countries (OPEC) was formed by five 
countries. This group controlled a large portion 
of the world’s oil production and had the princi-
pal goal of raising the price of oil.3 For the first 
decade, the organization had little power in 
achieving its objective; however, as demand for 
oil grew in the 1970s, OPEC’s power strength-
ened. Over the years more countries joined 
OPEC, and there are thirteen members today.4 
With these countries controlling about 80% of 
the world’s known oil reserves, the United States 
has looked for ways to become more oil indepen-
dent through domestic production.5

 With the new technology of fracking, US oil 
imports have dramatically decreased from 70% of 
its oil consumption in 2009 to 37% in 2013.6 
With the increase of new wells, North America is 
projected to be energy independent by 2020. 
This would not be possible if it were not for 
fracking technology. In 2014, President Obama 
stated that natural gas, if extracted safely, “is the 
bridge fuel that can power the economy.”7

Local Economy and Jobs
One of the most direct economic benefits of 
fracking is the extension of the economic life  
of marginally productive wells. Generally, oil 
production can be good for the local economy, 
increasing the demand for goods and increasing 
property values as well as corresponding property 
tax revenues. Due to the country’s high demand 
for oil, many jobs have been created related to 
fracking. Oil and natural gas drilling in shale 
rock supports 1.7 million US jobs, which are 
expected to reach 3.5 million by 2035.8

 The Obama Administration indicated that 
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Exhibit 1   The Hydraulic Fracturing Process: 
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domestic energy production was a priority, and in 
his 2012 State of the Union address, President 
Obama said that fracking could create more than 
600,000 jobs by the end of the decade.9 Without 
fracking technologies, the American oil and gas 
boom would not exist. In his 2013 State of the 
Union address, Obama stated that “the natural 
gas boom has led to cleaner power and greater 
energy independence,” and he pledged that “my 
Administration will keep cutting red tape and 
speeding up new oil and gas permits.”10

Land Values
Fracking clearly has the potential of altering the 
baseline highest and best use of a property. For 
example, a property may have a highest and best 
use for agricultural use, but if the potential for 
fracking is discovered on that property the high-
est and best use could change to mineral 
extraction. Obviously, any such change in the 
highest and best use could also alter the property’s 
market value. In appraisal theory, the presence of 
extractive resources typically results in highest 
and best use being defined by a succession or “pro-
gram” of land uses rather than a singular specific 
use. When applicable, a highest and best use anal-
ysis should address these issues, including the 
post-extraction use, and the remediation, recla-
mation, and reversionary issues. 
 In the valuation of such sites, there are two pri-
mary estates to consider: the surface estate and 
the subsurface mineral rights. If there are miner-
als, such as natural gas, precious stones, or other 
valuable materials underground, then the min-
eral estate’s value will tend to be high, while the 
surface estate’s value—excluding these mineral 
rights—could remain relatively stable. The min-
eral estate is the dominant estate in most states, 
leaving the surface estate subservient to oil and 
gas activities.11 The mineral estate is generally 
dominant because the surface estate exists for the 

benefit and use of the mineral owner. In other 
words, the mineral estate could be worthless if 
the mineral owner could not enter on the surface 
to explore for and produce the minerals.12

 Land values may be correlated with the mineral 
rights associated with a property. For example, if 
gold, silver, or another precious metal is discov-
ered on a property, the land value could escalate 
dramatically. For example, starting in the late 
1800s, when oil was discovered on properties, 
those land values often increased drastically. The 
same can be true for fracking. Land values, how-
ever, may not always be positively impacted. 
While farmers or those who own large parcels can 
make significant income on their property’s min-
erals, they may also face offsetting economic bur-
dens, such as soil damage, that can affect their 
surface estates. With oil and gas extraction, there 
is the potential for ancillary detrimental effects 
such as noise pollution, unpleasant-looking 
machinery, and so forth. All of these conditions 
must be considered in the valuation process.
 The requirements, regulations, and guidance 
for valuing mineral interests are different among 
the many regulatory bodies, laws, and standards 
of professional practice.13 This means that the 
values of otherwise similar properties that lie 
across state lines may vary widely due to the dif-
fering laws and regulations related to fracking. To 
address mineral right issues, appraisers may use 
resources and guidelines available from the 
Appraisal Institute, the American Institute of 
Minerals Appraisers, the International Valuation 
Standards Council, and the Securities and 
Exchange Commission, to name a few. 
 When the sales comparison approach is 
employed, it should consider the complete bun-
dle of rights. Specifically, an investigation should 
address the following for the subject property  
and the comparable sales: (1) the mineral rights, 
(2) the value of any mineral rights, (3) whether 

	 9.	The	White	House,	“Remarks	by	the	President	in	State	of	the	Union	Address”	(January	24,	2012),	http://bit.ly/2012StateofUnion.

10.	The	White	House,	“President	Barack	Obama’s	State	of	the	Union	Address—As	Prepared	for	Delivery”	(February	12,	2013),	 

http://bit.ly/2013StateofUnion.	

11.	John	S.	Baen,	“The	Impact	of	Mineral	Rights	and	Oil	and	Gas	Activities	on	Agricultural	Land	Values,”	The Appraisal Journal	(January	1996):	

67–75.

12.	Judon	Fambrough,	Minerals, Surface Rights and Royalty Payments	(Texas	A&M	Univ.	Real	Estate	Center,	technical	report	840,	November	9,	

2009),	http://bit.ly/Report840.
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Papers Presented at Mining Millennium 2000	(Toronto:	Canadian	Institute	of	Mining,	Metallurgy	and	Petroleum,	March	8,	2000),	25–40,	

available	at	http://bit.ly/TrevorEllis.
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the mineral rights were included in the sale 
prices, (4) if the minerals are depleted or partially 
depleted, and (5) if there were royalty agree-
ments (i.e., a payment to the property owner for 
the right to extract minerals from the land). Fur-
thermore, some state and city governments have 
instituted zoning overlays that restrict or prevent 
fracking, thus adjustments should be considered 
for any such restrictive issues.
 Determining the value of oil and gas properties 
is an ongoing issue in lending and litigation situ-
ations. The primary considerations include sub-
stantive issues relating to the methodology of 
valuing oil gas assets and evidentiary issues.14 In 
areas where new fracking wells are being installed, 
it is essential to use comparable market data with 
similar mineral rights. Accordingly, when min-
eral rights are at issue, appraisals should address 
what mineral rights are included with the subject 
property and the comparable sales, and consider 
the adjustments for any differences. 
 Furthermore, when mineral rights are involved, 
the unit rule may apply, although this concept 
primarily is associated with eminent domain. 
The unit rule states that it is improper for an 
appraiser to estimate the value of the surface of 
the property, add to it a valuation of the miner-
als, as estimated by a separate minerals expert, 
and thereby conclude a total market value for the 
property.15 If the subject property includes the 
surface and mineral estates combined, the unit 
rule prohibits the sum of two separate appraisals 
to arrive at the single value of the subject.16

 When land values are influenced by mineral 
rights, the date of value is a particularly critical fac-
tor, as the value of minerals can fluctuate signifi-
cantly. For example, the date of sale is especially 
important for appraisals involving Barnett Shale, 

located around Fort Worth, Texas, because of vol-
atile oil and gas prices. In the most productive geo-
graphical regions of the Barnett Shale, lease-signing 
bonuses have fluctuated from a low of $1,000 per 
acre to a high of $25,000. These price changes cor-
related with the rise and fall of natural gas prices, 
which fluctuated from $3.00 to $13.00 per MBTU 
(one million British Thermal Units, or BTUs).

Fracking Concerns

Water Usage
Water rights and usage can be important issues 
related to land values. Those opposed to fracking 
point out the large amount of fresh water used in 
the process. The US Environmental Protection 
Agency (EPA) has estimated that about 2 to 4 
million gallons of water are typically needed per 
well.17 The average amount of water used per well 
is 4.2 million gallons.18 In 2013, about 79,000 
wells were drilled.19 Therefore, based upon a con-
servative figure of 3 million gallons per well, 
water usage for fracking would total about 230 
billion gallons. Proponents of fracking point out 
that while this is an enormous amount of water it 
should be considered in perspective.
 In 2006, about 3.9 trillion gallons of water 
were used each month in the United States, or 
47 trillion gallons of water in a year.20 This means 
that less than half of a percent of the fresh water 
used in the United States was used for fracking 
operations. A hydraulic fracturing job requires  
3 to 4 million gallons of water over the course of 
several days. By comparison, New York City uses 
4 million gallons of water every six minutes, and 
4 million gallons is about 1.3% of the amount of 
water used by car washes every day.21

14.	Rhett	G.	Campbell,	“Valuing	Oil	and	Gas	Assets	in	the	Courtroom”	(paper	presented	at	conference	of	the	American	Institute	of	Business	

Law	in	conjunction	with	the	Oklahoma	Bar	Review	and	Conference	of	Consumer	Finance	Law,	February	7–8,	2002,	Dallas,	Texas),	 

http://bit.ly/RhettCampbell.

15.	Interagency	Land	Acquisition	Conference,	Uniform Appraisal Standards for Federal Land Acquisitions	(2016),	Section	1.10,	“Acquisitions	

Involving	Natural	Resources,”	https://www.justice.gov/file/408306/download.	(This	publication	is	often	referred	to	as	“The	Yellow	Book.”)	
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(Washington,	DC:	February	7,	2011),	http://bit.ly/EPAstudy.

18.	Kristina	Ross,	“Understanding	Fracking’s	Massive	Water	Use,”	Eartheasy.com	(blog,	September	11,	2013),	http://bit.ly/eartheasyblog.

19.	Matt	Cook,	“607,000+	Wells	to	Be	Drilled	through	2020,”	Drilling Contractor	(April	22,	2014),	http://bit.ly/drillingnumbers.

20.	The	Water	Information	Program,	“Water	Facts,”	http://www.waterinfo.org/resources/water-facts.

21.	Energy	in	Depth,	“The	Facts	on	Hydraulic	Fracturing	and	Water	Use,”	http://bit.ly/EIDfacts.	
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 Proponents of fracking point out that golf 
course water consumption is more significant 
than fracking water usage. There are over 15,000 
golf courses in America,22 and each course uses 
about 300,000 gallons of water every day.23 Golf 
courses use about 1.5 trillion gallons of water a 
year, which is more than seven times the amount 
in fracking uses. However, opponents of fracking 
cite that golf courses often have water returned 
flow use, which means that much of the water 
used is recycled. With fracking, although a part 
of the water use is recycled for other fracking 
sites, it is ultimately lost due to the chemicals, 
oil, and gas that are mixed with it.
 When addressing fracking’s impact on water 
resources, there is a distinction between destruc-
tive, consumptive, and returned-flow water use.  
In the case of golf courses and agricultural uses, 
water is diverted from surface flows, or pumped 
from wells sourcing shallow groundwater aqui-
fers, put to beneficial use, and largely returned as 
surface flow, possibly after some treatment.  In 
contrast, fracking removes water from surface 
flow or shallow aquifers and injects chemicals 
and water deep into the earth crust, resulting in a 
net loss of water recharge to the surface and shal-
low aquifers, and an impairment of water quality 
in deep geologic formations. This raises other 
questions, as far less is known about deep ground-
water. For this reason, fracking water usage may 
not be directly comparable with agricultural, rec-
reational, or domestic water usage. 
 Water usage can be an important adjustment 
in the valuation of grazing or agricultural land as 
well as in cases involving fracking. When frack-
ing operations are competing for water resources 
used for agricultural purposes, adjustments to the 
land comparables might consider differences 
between the water districts, and their policies, 
water rights, and water costs. 

Groundwater Contamination
Some critics of fracking point out the risks that 
groundwater could be contaminated by the frack-
ing process. Indeed, there are legitimate risks that 
fracking can potentially cause groundwater con-
tamination. Fracking proponents point out, how-
ever, that the shallow fresh-water aquifers and the 
deep-shale rock formations being fracked are typ-
ically thousands of feet apart, so the risk of fresh 
water contamination is low. Elizabeth Ames 
Jones, Chair of the Texas Railroad Commission, 
stated in congressional testimony that, “[w]hether 
it is fracturing fluid, oil, or natural gas, to affect 
the usable quality of water, those substances 
would have to migrate upward through thousands 
of feet of rock. That is physically impossible.”24

 If the fractures were to break through the  
relatively impermeable shale that is being 
fracked, these fractures would encounter more 
permeable formations which would cause the 
liquids to flow laterally as opposed to vertically 
before reaching aquifers.25 
 Fracking operations that cause contamination 
of the groundwater may not be related to frack-
ing per se, but may be due to risks associated 
with any drilling operation. A more likely source 
of groundwater contamination from oil and gas 
production (other than a surface spill) is 
improper surface casing of the well or improper 
handling of wastewater. This is the case for any 
type of well, whether it be a conventionally 
drilled well or a hydraulically fractured well. The 
actual hydraulic fracturing is one of the last steps 
in the extraction process. The first steps, which 
are crucial to prevent groundwater contamina-
tion, are the drilling, casing, and cementing of 
the surface hole portions of the well. Contami-
nation as a result of poor surface casing, there-
fore, is not due to the actual process of hydraulic 
fracturing,26 but failure of the well casing itself. 

22.	“By	the	Numbers:	USA	Golfers	and	Golf	Courses,”	Golf	Info	Guide.com,	http://bit.ly/golfnumbers.

23.	Frank	Deford,	“Water-Thirsty	Golf	Courses	Need	to	Go	Green,”	NPR	(June	11,	2008),	http://bit.ly/nprgolf.	

24.	Elizabeth	Ames	Jones,	“Testimony	for	the	US	House	Committee	on	Science,	Space,	and	Technology:	Review	of	Hydraulic	Fracturing	

Technology”	(May	11,	2011),	http://bit.ly/fracturingtestimony.

25.	Jeffrey	C.	King,	Jamie	Lavergne	Bryan,	and	Meredith	Clark,	“Factual	Causation:	The	Missing	Link	in	Hydraulic	Fracture-Groundwater	

Contamination	Litigation,”	Duke Environmental Law and Policy Forum	22	(Spring	2012):	341–360,	http://bit.ly/FactualCausation.

26.	George	E.	King	“Hydraulic	Fracturing	101:	What	Every	Representative,	Environmentalist,	Regulator,	Reporter,	Investor,	University	Researcher,	

Neighbor	and	Engineer	Should	Know	About	Estimating	Frac	Risk	and	Improving	Frac	Performance	in	Unconventional	Gas	and	Oil	Wells”	

(paper	presented	at	the	Society	of	Petroleum	Engineers	Hydraulic	Fracturing	Technology	Conference,	The	Woodlands,	Texas,	February	6–8,	

2012),	http://bit.ly/Fracturing101.
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 Some government officials have stated that  
the likelihood of groundwater contamination 
through fracking is relatively low. For example, 
Colorado Governor John Hickenlooper in 2012 
stated, “I was personally involved with 50 or 60 
(fracked) wells. There have been tens of thou-
sands of wells in Colorado … and we can’t find 
anywhere in Colorado a single example of the 
process of fracking that has polluted groundwa-
ter.”27 In spite of such statements, real estate pro-
fessionals would be better served to rely upon the 
conclusions of trained environment engineers, 
not politicians or other non-engineers. 
 Controversy over fracking has arisen in large 
part due to media coverage. In a scene from the 
film Gasland, Mike Markham ignites the water 
running from his home faucet in Colorado. This 
is to portray an image that fluids or natural gas 
from the fracking process have contaminated 
the aquifer used by his home, as his house is near 
a fracking site. However, an analysis of the water, 
conducted by the Colorado Oil and Gas Conser-
vation Commission, shows otherwise. The study 
“concluded that Mike Markham’s and Renee 
McClure’s [water] wells contained biogenic gas 
that was not related to oil and gas activity.” 
Thermogenic methane, a key component of  
natural gas, was not present in the aquifer. Also, 
the well did not test positive for the chemicals 
used in the fracking process. This study provided 
evidence that, at least in this case, hydraulic 
fracturing was not the cause of the water con-
tamination.28 That is not to say that legitimate 
concerns could remain.
 Due to concern among some environmental-
ists, the EPA conducted a study evaluating the 
risk of hydraulic fracturing. The report states, 
“The EPA did not find confirmed evidence that 
drinking water wells have been contaminated by 
hydraulic fracturing.”29 Specifically, the research 

finds methane in 85% of the water wells sampled, 
“regardless of gas industry operations.” The Cen-
ter for Rural Pennsylvania also studied the issue 
and found no causal link between hydraulic frac-
turing and water well contamination.30

 As concerns continue, many municipalities 
and agencies require that groundwater be tested 
prior to drilling. This is to establish a baseline 
level of the existing water quality and prevent 
property owners from asserting claims for pre-ex-
isting issues. Whether or not this is required, it 
may be a good practice. 
 Although the contamination shown in scenes 
from Gasland were not from fracking operations, 
that is not to say that fracking does not pose any 
risk to the general public. Like nuclear genera-
tors, when regulations and rules are followed, 
clean energy is produced. However, if the rules 
are neglected, an accident can happen. Like any 
environmental concern, if there is a leak it may 
pose a long-term problem or only a temporary 
issue, thus the date of value or any project delay 
valuation issues may be particularly important 
considerations. 
 Real estate professionals, while being aware of 
the positions of both proponents and opponents 
of fracking, should ultimately rely on competent 
environmental engineers as their source of infor-
mation for valuation issues. The topics of valuing 
contaminated land are well established within 
the USPAP Advisory Opinion 9 and the 
Appraisal Institute literature.31 However, it 
should be noted that groundwater contamina-
tion itself does not automatically result in a dim-
inution in property value. This can be especially 
true when the water was already unpotable, 
brackish, or in areas that are served by municipal 
water systems. Furthermore, standard well-head 
filters, often a good practice in any situation, may 
mitigate groundwater concerns. Thus a diminu-

27.	John	Hickenlooper,	“Keynote	Address:	John	Hickenlooper,	Governor,	State	of	Colorado,”	(presented	at	The Atlantic	Next	Generation	 

Energy	Forum,	Washington,	DC,	June	18,	2012),	http://bit.ly/Hinckenlooper;	Hickenlooper	holds	a	master’s	degree	in	geology.

28.	State	of	Colorado	Oil	and	Gas	Conservation	Commission,	Department	of	Natural	Resources,	comments	on	documentary	Gasland,  

http://bit.ly/ColoradoGasland.

29.	US	Environmental	Protection	Agency,	“Conclusions	and	Recommendations”	in	Evaluation of Impacts to Underground Sources of Drinking 

Water by Hydraulic Fracturing of Coalbed Methane Reservoirs	(Washington,	DC:	June	2004),	7–6,	http://bit.ly/EPAwaterevaluation.

30.	Elizabeth	W.	Boyer	et	al.,	The Impact of Marcellus Gas Drilling on Rural Drinking Water Supplies	(The	Center	for	Rural	Pennsylvania:	

Harrisburg,	PA,	October	2011),	http://bit.ly/RuralWater.

31.	Appraisal	Standards	Board,	Advisory	Opinion	9,	“The	Appraisal	of	Real	Property	That	May	Be	Impacted	by	Environmental	Contamination,”	

USPAP Advisory Opinions,	2016–2017	ed.	(Washington,	DC:	The	Appraisal	Foundation,	2016);	Appraisal	Institute,	Guide	Note	6,	

“Consideration	of	Hazardous	Substances	in	the	Appraisal	Process,”	Guide Notes to the Standards of Professional Appraisal Practice 

(Chicago:	Appraisal	Institute).	
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tion in value claim should be supported by how 
that market actually transacts in these situations. 
Like any contamination issue, the “exposure” or 
“bioavailability” of the contaminants are of para-
mount importance. In other words, contaminants 
that are buried deep underground and have no 
risk of being exposed to human consumption, 
could be viewed far differently than contami-
nants that are ingested or absorbed by people. 

Radioactivity
Critics of fracking cite a general concern over 
radioactive issues and fracking, while fracking 
proponents claim otherwise. The Pennsylvania 
Department of Environmental Protection (DEP) 
found that there is no concern of radiation expo-
sure from fracking wells for oil or gas.32 The DEP 
study of technologically enhanced, naturally 
occurring radioactive materials (TENORM) ana-
lyzed the levels of radioactivity associated with oil 
and gas development that used fracking in Penn-
sylvania. According to the DEP Deputy Secretary 
for Waste, Air, Radiation and Remediation, 
Vince Brisini, the study concluded that “there is 
little or limited potential for radiation exposure 
to workers and the public from the development, 
completion, production, transmission, processing, 
storage, and end use of natural gas.”33

 Radiation concerns can be accompanied with 
elevated levels of emotion; however, radiation is 
naturally occurring and everyone is exposed to 
radiation daily from sunlight and natural radio-
active substances such as granite. Accordingly, 
like any environmental claim, a fracking project 
with an allegation of incremental increases in 
radiation needs to be supported by a site-specific, 
scientific study. 

Geotechnical Issues
Geotechnical concerns over fracking include 
seismic, subsidence, and mass wasting in fracking 
zones. As fracking deliberately fractures subsur-

face rocks, the process can cause seismic activity. 
For example, a study conducted by Davies, 
Foulger, Bindley, and Styles compiled 198 pub-
lished examples of induced seismic activity 
(manmade earthquakes) from around the world 
registering at a magnitude (M) greater than or 
equal to 1.0 since 1929. The study found hydrau-
lic fracturing was responsible for three earth-
quakes large enough to be felt on the surface—one 
in Canada, one in the United States, and one in 
the United Kingdom. Of these three earthquakes, 
the largest occurred in 2011 in the Horn River 
Basin of Canada, registering at M 3.8, a magni-
tude on the lower end of earthquakes that can be 
felt by people.34

 Other human activities can trigger much larger 
earthquakes. For example, building dams and fill-
ing reservoirs have caused earthquakes ranging in 
magnitude from M 2.0 to M 7.9, mining can 
cause earthquakes in the M 1.6 to M 5.6 range, 
using injection wells for carbon capture and 
sequestration and disposing of wastewater can 
trigger M 2.0 to M 5.3 quakes, and using geother-
mal energy wells has caused earthquakes in the M 
1.0 to M 4.6 range.35

 The Davies, Foulger, Bindley, and Styles study 
concludes that “hydraulic fracturing is not a  
significant mechanism for inducing felt earth-
quakes.”36 The effects of fracking, like other 
subservice activities that could cause seismic 
activity, appear to be negligible or minor. How-
ever, critics counter that unfelt earthquakes  
may still cause landslides, soils subsidence or 
other geotechnical problems. Of course, the 
market’s perceptions may differ from location  
to location. For example, such seismic events 
may go unnoticed in California where earth-
quakes are relatively common, as compared with 
another area of the country where such issues  
are less familiar. Thus, a local study may be 
required to determine how such local percep-
tions influence the market values.

32.	Pennsylvania	Department	of	Environmental	Protection,	“DEP	Study	Shows	There	Is	Little	Potential	for	Radiation	Exposure	from	Oil	 

and	Gas	Development,”	news	release,	January	15,	2015,	http://bit.ly/PAoilandgas.

33.	Ibid.

34.	Richard	Davies,	Gillian	Foulger,	Annette	Bindley,	and	Peter	Styles,	“Induced	Seismicity	and	Hydraulic	Fracturing	for	the	Recovery	 

of	Hydrocarbons,”	Marine and Petroleum Geology	45	(2013):	171–185,	http://bit.ly/DaviesSeismicity.

35.	Ibid.

36.	“New	Fracking	Research	Led	by	Durham	University	Finds	It	Is	‘Not	Significant’	in	Causing	Earthquakes,”	Durham	University	News,	 

April	10,	2013,	http://bit.ly/DurhamNews.
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Proximity Issues
When there is an issue concerning fracking wells 
being in proximity to housing or other proper-
ties, the valuation methodologies focus on com-
paring those properties with properties that are 
otherwise similar but not in proximity to frack-
ing. Thousands of fracking sites throughout the 
United States have been installed without dimi-
nution in value claims; therefore, an automatic 
loss in value cannot be assumed. Any loss in 
value must be established by transactional mar-
ket data where damages have been measured in 
comparable circumstances.
 When appraising real estate that involves 
hydraulic fracturing, the sales comparison 
approach is usually considered the best evidence 
of value.37 An extension of the sales comparison 
approach could include a proximity study, which 
can determine if nearby properties are impacted 
by fracking activities. The subject properties, 
called the test areas, are compared to other prop-
erties that are similar except that they have no 
fracking issues, called control areas. Some studies 
use multiple control areas. If properties in the 
test area market sell for the same as within the 
control areas, that would indicate that the frack-
ing has no impact on property values. On the 
other hand, if properties in the control areas tend 
to sell for more than in the test areas, then the 
fracking operations may be having a negative 
impact on the test area property values. Any of 
these scenarios are ultimately determined by the 
transactional market data.

Conclusion

Fracking is a long-established engineering tech-
nique that has resulted in the extraction of valu-
able natural resources that would otherwise be 
inaccessible. This has led to a lower dependence 
on foreign oil, more jobs, some increased land val-
ues, and more clean-burning natural gas. On the 
other hand, fracking has caused some concerns 
over contamination or environmental issues. 
 In determining the impact, if any, that fracking 
has on property values, it is essential that real 
estate professionals remain objective and use the 
established valuation practices set forth in the 

Uniform Standards of Professional Appraisal 
Practice and use established valuation methodol-
ogies. Of course, the local market’s perceptions 
and transactional data are at the forefront of any 
valuation. As there are hundreds of thousands of 
wells in dozens of states throughout the United 
States, transactional market data is abundant. 
 Real estate markets are generally resilient. 
While emotionally charged allegations may gain 
some media attention, this does not automati-
cally result in a diminution in property value. 
Fracking may or may not impact a property’s 
value. An appraisal should consider all of the 
relevant issues, and ultimately valuation should 
be based on a proper analysis of transactional 
market data. 
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Additional Resources
Suggested	by	the	Y.	T.	and	Louise	Lee	Lum	Library

American Gas Association—Knowledge Center
	 https://www.aga.org/knowledgecenter	

American Petroleum Institute, “Understanding Natural Gas Markets”
	 http://www.api.org/oil-and-natural-gas/energy-primers/natural-gas-markets

Appraisal Institute
 •	  Guide Note 6, “Consideration of Hazardous Substances in the Appraisal Process,” Guide Notes  

to the Standards of Professional Appraisal Practice 

http://www.appraisalinstitute.org/assets/1/7/guide-note-6.pdf

 •	  Lum Library holdings 
	 	 •  Beyond the Fracking Wars: A Guide for Lawyers, Public Officials, Planners, and Citizens	(Chicago:	 

American	Bar	Association,	2013)

	 	 •	 	Lum	Library	External	Information	Sources	[Login	required] 

Information	Files—Real	estate	damages,	impact	of	fracking

 •	  Real Estate Damages, third edition (Chicago: Appraisal Institute, 2016) 
http://www.appraisalinstitute.org/real-estate-damages-third-edition/

 •	  Valuing Contaminated Properties: An Appraisal Institute Anthology, vol. 2 (Chicago: Appraisal  
Institute, 2014) 
http://www.appraisalinstitute.org/valuing-contaminated-properties-an-appraisal-institute-anthology-volume-ii/

Federal Energy Regulatory Commission—Natural Gas Markets: National Overview
	 https://www.ferc.gov/market-oversight/mkt-gas/overview.asp

International Association of Drilling Contractors—Drilling Contactor magazine
	 http://www.drillingcontractor.org

MineralWise—Oil and Gas Terminology
	 http://www.mineralweb.com/library/oil-and-gas-terms

Natural Gas.org—Shale
	 http://naturalgas.org/shale/

US Department of Commerce—National Technical Reports Library
	 https://ntrl.ntis.gov/ntrl

US Energy Information Administration—Natural gas data and analysis
	 http://www.eia.gov/naturalgas/

US Environmental Protection Agency 
 •	  EPA Hydraulic Fracturing—Agency main page 

https://www.epa.gov/hydraulicfracturing

 •	  EPA Published Research Related to the Hydraulic Fracturing Study 
https://www.epa.gov/hfstudy/epa-published-research-related-hydraulic-fracturing-study

 •	  Hydraulic Fracturing Study Fact Sheets 
https://www.epa.gov/hfstudy/hydraulic-fracturing-study-fact-sheets


