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The appraiser's roll and responsibilities in the

appraisal of contaminated properties in the United

States have evolved considerably over the last 20 years.

Depending upon the appraiser's judgment after his/her

site inspection and research,  the client's request and the

authoritative guidelines including the USPAP's

Advisory Opinion and the Appraisal Institute's Guide

Note, he/she may  estimate the value of the property as

unimpaired (by providing either a regular assumption,

extraordinary assumption, or hypothetical condition) or

as impaired. 

How do appraisers deal with their clients' prob-

lems in cooperation with environmental professionals?

What types of institutional, academic, and technical

development supported the evolution? The three promi-

nent practitioners in this field will explore those topics,

among others, in the following two articles in this spe-

cial issue. 

We would like to thank Mr. John K. Rutledge,

CRE; Mr. Howard C. Gelbtuch, CRE, MAI; Mr. Bill

Endsley (the Appraisal Institute); and Environmental

Impact Valuation Group staff (Japan Real Estate

Institute) for their help. Without them, we would not

have been able to complete our project.
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The appraiser's responsibilities and obligations

in the appraisal of contaminated property in the United

States has evolved considerably over the last 20 years.

The purpose of this article is to provide background on

the roll and responsibilities of appraisers in the United

States in dealing with contaminated properties. 

The origin of the modern era of environmental

awareness and liability in the Unites States can be

traced to the passage in 1980 of the Comprehensive

Environmental Response Compensation and Liability

Act (CERCLA).  This federal legislation together with

legislation passed by various state governments had a

dramatic effect on both the use and valuation of proper-

ties which had been contaminated or were the source of

release of hazardous substances to the environment.  As

outlined in an early article by Peter J. Patchin, MAI that

originally appeared in the Appraisal Journal in 1988, the

basic provisions of these laws established the following:

1. The party that placed the contamination in the
ground must bear the costs of clean up as directed

by either the federal or state agency having juris-

diction.

2. If the parties originally responsible for the contam-
ination are no longer financially solvent, or no

longer exist, the responsibility falls on successors

in the chain of title; most likely, the existing or

present property owner.  A leading court case held

that a present owner who had no part in placing

the contamination on the site is liable for the cost

of clean up.

3. Other parties associated with title to a contaminat-
ed property may also be held responsible for the

costs of clean up.

In October 1986, CERCLA was amended to

clarify the intent of Congress that under certain circum-

stances, one who acquires property without knowledge

or reason to know of contamination cannot be held

liable for hazardous wastes.  This amendment estab-

lished revised standards of due diligence for prospective

property owners.  The new owner must demonstrate that

he or she had no reason to know that the property was

contaminated and that "appropriate inquiry" was made

into the background of the property.

The effect of these state and federal regulations

together with a large body of case law has been to sig-

nificantly increase environmental due diligence by pur-

chasers of real estate.   Furthermore, this legislation and

the resulting regulations have heightened the monitoring

and identification of contaminated properties and reme-

diation of this contamination.  The expense associated

with the actual remediation as well as legal and engi-

neering fees have become significant.  Therefore, pur-

chasers of property have become highly concerned

about the financial implications of contamination.  This

concern is reflected in prices and terms of acquisition of

most commercial and industrial properties.

Although groundwater contamination has

received the most attention, pollution of real estate can

take many forms.  Common environmental conditions

faced by appraisers include:

Leaking Underground Storage Tanks (LUST)

Sanitary Landfills

Asbestos containing construction materials

Radiation

"Sick" Building Syndrome

Agricultural chemicals - pesticides, herbicides, ani-
mal waste

Initial appraisal responses were to value a cont-

aminated property "as if" no contamination existed.

Much of the diminution in value was identified as the

costs of clean up.  As the market evolved and a greater
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sensitivity developed by buyers and lenders, concerns

about long term impairment of value grew.  Dealing

with this "stigma" became an important part of analyz-

ing and valuing contaminated properties.  

As the practice of appraising contaminated

properties advanced, the Appraisal Standards Board

(ASB) of the Appraisal Foundation began to respond

with guidance.  This involvement started in December

1992 with the first version of Advisory Opinion 9 deal-

ing with the appraisal of real property and environmen-

tal contamination issues.  This Advisory Opinion has

been revised twice, with the current version being

approved in June of 2002.  This Advisory Opinion pro-

vides significant guidance to appraisers on this topic.  

The current Advisory Opinion 92 identifies

specialized terms and relevant property characteristics

to be considered by appraisers as they meet their

responsibilities in appraisal in this type of property.  The

following definitions are identified as central to the

issue:

Diminution in Value (Property Value Diminution):
The difference between the unimpaired and impaired

values of the property being appraised.  This difference

can be due to the increased risk and/or costs attributable

to the property's environmental condition.

Environmental Contamination: Adverse environmen-

tal conditions resulting from the release of hazardous

substances into the air, surface water, groundwater or

soil.  Generally, the concentrations of these substances

would exceed regulatory limits established by the

appropriate federal, state, an/or local agencies

Environmental Risk: The additional or incremental

risk of investing in, financing, buying ad/or owning

property attributable to its environmental condition.

This risk is derived from perceived uncertainties con-

cerning:

the nature and extend of the contamination;

estimates of future remediation costs and their timing;

potential for changes in regulatory requirements;

liabilities for cleanup(buyer, seller, third party);

potential for off-site impacts; and

other environmental risk factors, as may be relevant.

Environmental Stigma: An adverse effect on property

value produced by the market's perception of increased

environmental risk due to contamination. (see

Environmental Risk, above)

Impaired Value: The market value of the property

being appraised with full consideration of the effects of

its environmental condition and the presence of environ-

mental contamination on, adjacent to, or proximate to

the property.  Conceptually, this could be considered the

'as-is" value of a contaminated property.

Remediation Cost: The cost to cleanup (or remediate)

a contaminated property to the appropriate regulatory

standards.  These costs can be for the cleanup of on-site

contamination as well as mitigation of off-site impacts

due to migrating contamination.

Remediation Lifecycle: A cycle consisting of three

stages of cleanup of a contaminated site: before remedi-

ation or cleanup; during remediation; and after remedia-

tion.  A contaminated property's remediation lifecycle

stage is an important determinant of the risk associated

with environmental contamination.  Environmental risk

can be expected to vary with the remediation lifecycle

stage of the property.

Source, Non-source, Adjacent and Proximate Sites:
Source sites are the sites on which contamination is, or

has been generated.  Non-source sites are sites onto

which contamination, generated from a source site, has

migrated.  An adjacent site is not contaminated, but

shares a common property line with a source site.

Proximate sites are not contaminated and not adjacent to

a source site, but are in close proximity to the source

site.

Unimpaired Value: The market value of a contaminat-

ed property developed under the hypothetical condition    



that the property is not contaminated.

The Advisory Opinion further identifies impor-

tant property characteristics for appraisers to be aware

of as they value contaminated properties on an "as is"

basis.  These characteristics include the following:

whether the contamination discharge was accidental
or permitted;

the status of the property with respect to regulatory
compliance requirements;

the remediation lifecycle stage (before, during or
after cleanup) of the property as of the appraisal

date;

the contamination constituents (petroleum hydro-
carbons, chlorinated solvents, etc.);

the contamination conveyance (air, groundwater,
soil, etc.);

whether the property is a source, non-source, adja-
cent or proximate site;

the cost and timing of any site remediation plans;

liabilities and potential liabilities for site cleanup;

potential limitations on the use of the property due
to the contamination and its remediation; and

potential or actual off-site impacts due to contami-
nant migration (for source sites).

It has been understood from the beginning, that

appraisers are not often trained Environmental Scientists

or Geotechnical Engineers.  For this reason, it is com-

mon practice for appraisers to rely on experts in these

fields to help identify the extent and severity of contam-

ination.  It is often from these same professionals that

estimates are provided for the costs of remediation and

cleanup.  

The Appraisal Institute has developed a

Property Observation Checklist for use by field

appraisers.  The purpose of this checklist is to record

visual observations during the normal appraiser property

inspection.  The intent of the checklist is to help identify

potential environmental factors that can be observed by

a non environmental professional.  It is intended to pro-

vide a disciplined approach to identification of possible

conditions not to replace an Environmental Site

Inspection such as performed by an engineer. Further

information on this checklist is available at

www.appraisalinstitute.org, including a downloadable

copy.  A copy of the checklist is included in the

Addenda of the Appraisal Of Real Estate - 12th

Edition, published by the Appraisal Institute.

Many assignments involving contaminated

property require several estimates of value.  Often, a

hypothetical value of a property known to be contami-

nated, assuming that it is free of contamination, is

required.  This is often called the "as if unimpaired

value".  USPAP allows an appraiser to prepare such a

hypothetical valuation provided that:

the resulting appraisal is not misleading

the client has been advised of the limitation, and

all of the requirements of the Ethics Rule have been
satisfied.

Although this valuation is for the property "as if

unimpaired", an appraiser should disclose available

information and details regarding the contamination.

Furthermore, it is important for the appraiser to clearly

explain the reason for using the hypothetical condition

(assuming the property to beuncontaminated despite the

existence of contamination) to avoid a misleading

appraisal.  For example, the reason for a hypothetical

condition 'as if unimpaired' is often to estimate the dam-

ages caused by the contamination. In litigation this often

requires value estimates both 'before' and 'after'contami-

nation.   USPAP includes an additional requirement to

disclose the impact on the value estimate resulting from

use of the hypothetical condition.  For example, the

appraiser could report that if the hypothetical condition

were not used the value of the property would be lower.

The Appraisers Role



In some instances, an appraiser may be asked to

value a property that is believed to be free of contamina-

tion or has an uncertain status.  It is appropriate for an

appraisal to be made in this instance using an extraordi-

nary assumption through which the appraiser reports

assume information pertaining to the lack of contamina-

tion.  

These two terms are important fundamentals in

USPAP.  The USPAP 2002 Edition defines these impor-

tant terms as follows:

Hypothetical Condition - That which is contrary to
what exists but is supposed for the purpose of analysis.

This definition continues with a comment: hypothetical

conditions assume conditions contrary to known facts

about physical, legal or economic characteristics of the

subject property; or about conditions external to the

property, such as market conditions or trends; or about

the integrity of data used in an analysis.

Extraordinary Assumption - An assumption direct-
ly related to a specific assignment, which, if found to be

false, could alter be appraisers' opinions or conclusions.

This definition also includes a comment: extraordinary

assumptions presume as facts otherwise uncertain infor-

mation about physical, legal or economic characteristics

of the subject property; or about conditions external to

the property, such as market conditions or trends, or

about the integrity of data used in an analysis.3

Although similar, the key to the difference in

these two terms is that a hypothetical condition is con-

trary to known information, such as contamination of a

property.  This is applied in the typical before and after

analysis to identify diminution in value resulting from

contamination.  An extraordinary assumption is much

more broadly applied and appears in many appraisals

reporting value conclusions for properties without spe-

cific information pertaining to contamination.  

The valuation of properties as contaminated (as

impaired) typically involves a thorough analysis and

conclusions regarding the most probable use (Highest

and Best Use) of the property in its "as is" condition.

Many times the Highest and Best Use of a contaminated

property is significantly different than the Highest and

Best Use of the property as if it were clean.  In the case

where both values are included in an appraisal (as if

uncontaminated value and as impaired value) there are

likely two different conclusions regarding Highest and

Best Use.  For example, as uncontaminated the Highest

and Best Use of a parcel of commercial land may be for

development of an office building.  Upon analysis of the

property as contaminated might be limited to a parking

lot, since many contaminated sites are most effectively

used in the "Brownfields" environment by stabilizing

the land and capping the site.  In fact, this can often be

accomplished by processing contaminated soil with a

portable asphalt plant to create the parking surface.

There is a substantial difference in the revenue potential

between these two uses.

Contaminated Property and the Appraiser's Responsibility

Valuation Issues and Methods



As demonstrated in this example, there is sig-

nificant difference in the value of the land resulting

from the different Highest and Best Use.  This analysis

for a contaminated property must consider limitations

that result from the contamination, the required steps to

remediate the contaminated environment and possible

restrictions imposed by legal authorities in association

with cleanup of an ongoing source of contamination.

These limitations can affect the future value of the prop-

erty.  

The appraisal of a property as is (subject to

contamination) is often used to demonstrate the diminu-

tion in value of the impaired site.  From the beginning in

1992, the USPAP Advisory Opinion 9 has made it clear

that the measure of this diminution in value may not be

measurable simply as the costs of remediation deducted

from the "as if unimpaired value".  The current version

of this Advisory Opinion suggests that appraisers con-

sider not only the cost of remediation but also use limi-

tations resulting from the contamination and future risks

which can impact the value of the contaminated proper-

ty.  The Advisory Opinion directs appraisers to consider

these areas as follows:

Cost Effects - These are primarily deductions relat-
ed to remediation of the contaminated property.  Often

these costs are provided by someone other than the

appraiser, ie. Environmental Engineers and

Environmental Specialists.  It is also noted that the

appraiser should consider any increased operating costs

such as annual monitoring of test wells, the maintenance

of active remediation systems and future advances in

remediation technology. 

Use Effects - These effects reflect impacts on the
usability on the site as it is contaminated.  If the contam-

ination or its cleanup renders a portion of the site unus-

able or limits the future Highest and Best Use of the

property, it is likely an impact on value.

Risk Effects - This is where appraisers have partic-
ular expertise and face the greatest challenge in estimat-

ing the impact on value.  This is the area that often

includes stigma as a concern which future owners have

pertaining to the use of the property as well as the mar-

kets' perception of increased environmental risk and

uncertainty associated with it.  The estimate of impact

from risk effects must be based on market data - likely

based upon an analysis of sales of impaired properties. 

The valuation of impaired properties, subject to

environmental contamination, often uses a variety of

specialized techniques.  In many cases, traditional

approaches to value such as Direct Sales Comparison,

Income Capitalization and Reproduction Cost Approach

are not reliable for estimating the value of contaminated

properties.  The most common methods applied include

Paired Sales Analysis, Case Studies, Market Interviews

and Multiple Regression Analysis.  A brief summary of

each of these techniques follows.

If there is sufficient sales data available, Paired
Sales Analysis may be a reliable technique.  There must

be a sufficient number of property sales available within

the subject's market area involving properties also

affected by environmental conditions.  Ideally, the sales

analyzed will be affected by similar environmental con-

ditions - possibly even from the same source.  It is

important for the appraiser to thoroughly analyze any

differences between the properties, other than the envi-

ronmental condition, prior to applying the Paired Sales

Technique.  If these differences are too significant, they

may impact the reliability of this approach, even to the

point where it is no longer applicable.

Case Studies are applicable when there is

insufficient market data in the local area or additional

characteristics make such a comparison of low reliabili-

ty.  In this instance, an appraiser may opt to analyze

comparable impaired sales from other market areas to

identify trends affecting similarly polluted properties.  A

key component in making this approach reliable is that

the environmental condition in the case study properties

must be similar to that in existence at the property being

appraised.  The case study properties may then be

matched for analysis with similar but uncontaminated

properties in the same market area.  The result is an

analysis and comparison of the contaminated related



impacts on value in various other markets brought into

focus with a correlation to the market within which the

subject property exists.  It is important to address

changes in general market conditions including appreci-

ation or depreciation, real estate market trends and eco-

nomic factors affecting values in general.

A supplement to the use of Paired Sales and

Case Studies is a technique using Market Interviews.

Great care should be taken in developing information

from this source.  The greatest concern is to avoid intro-

ducing bias into the final results.  The best way to avoid

this is to take care in the selection of the market partici-

pants to be interviewed and development of unbiased

information about the subject property and its environ-

ment.  Construction of a questionnaire and interview

protocol which can easily be replicated is important.

The individual selected for interview must be represen-

tative of market participants active in the purchase and

sale of similar properties.  The information provided

regarding the environmental conditions must also be at a

level of detail which is common for these market partici-

pants to encounter.  Care must be taken that the inter-

viewers are neutral and take detailed notes possibly even

transcripts of the interviews for consistent reconciliation.

Finally, Multiple Regression Analysis is

increasing in use as a tool for these types of valuation

assignments.  A Multiple Regression Model which has

been properly developed can be used to analyze the

existence of adverse environmental impacts on sales

prices.  It is important that a large enough population of

data is available and that the model is carefully con-

structed by statistical experts.  The goal is to determine

whether there are any statistically significant effects on

sales prices that may be attributable to the environmen-

tal condition which affects either the subject property or

the group of similar properties.  The danger in this

analysis is an over reliance on inferences from a larger

population transferred to a specific property.  There are

many factors which can affect the applicability of these

inferences including local market influences, sub mar-

kets, locational influences and economic trends.

It is often the case that a combination or several

of these specialized techniques are utilized in the valua-

tion of impaired properties.  The data gathering efforts

in support of a Paired Sale Analysis will ultimately be

expanded to provide a population of data suitable for

analysis with a Multiple Regression Model.  Market

interviews may in fact develop additional information

on specific property sales or trends which can be includ-

ed in the overall reconciliation and analysis of indica-

tions from the other approaches to value. 

The role of an appraiser in the valuation of

environmentally impaired properties can take many

forms.  In many cases, the appraiser is asked to perform

a valuation of the property as if unimpaired, using a

hypothetical condition, despite full knowledge of conta-

mination.  The appraiser then is often asked to estimate

a value of the property as impaired.  The reason for this

dual role is to measure the impact on value of the envi-

ronmental damage for possible recovery or assignment

of financial responsibility in litigation.  

Each contaminated property is unique and the

appraiser should be aware of the various techniques

available in order to apply them in different situation.

There is little doubt that the challenges are great in esti-

mating the value of impaired properties as a result of the

wide differences of opinion of property owners and

property purchasers as to the long term effects of conta-

mination.  A thorough understanding of the property and

of the techniques available for valuation are the keys to

success.

1 Valuation of contaminated properties, Peter J. Patchin, MAI,

The Appraisal Journal, January 1988; 7-16
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Edition; The Appraisal Foundation; Washington, DC.
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In the United States, contaminated property

may be appraised for several reasons other than tradi-

tional property tax assessment:  litigation (both tort and

criminal), brownfield redevelopment, preservation/con-

servation easements, or financing.  The Uniform

Standards of Professional Appraisal Practice, adopted

for use throughout the United States, outline the mini-

mum standards in a section titled Advisory Opinion 9.

This article outlines the methodology dictated by those

standards and how it has evolved over the years from

both academic and applied perspectives, focusing

specifically on it's application to contaminated property.

Appropriate methodology within those standards has

evolved over the years in the academic and practitioner

literature.

Gamble and Downing (1982)1 were among the

first to examine the impact of contamination on residen-

tial real estate, analyzing the effects of the March, 1979,

nuclear accident at Three Mile Island on nearby home

values.  They compared 583 residences within 25 miles

of the plant with homes in a control neighborhood 75

miles away, both before and after the accident occurred

using a hedonic model to isolate the pricing impacts of

the event2.  

The appraisal profession in the U.S. began rec-

ognizing the negative impact of environmental contami-

nation on property value shortly thereafter, and soon

thereafter the literature was replete with guidance to aid

appraisers tasked with quantifying these price effects3.

For example, the American Institute of Real Estate

Appraisers4, in a 1988 official guidance to appraisers,

noted that "...leaking underground storage tanks

(LUSTS) and spills and overfills from tank systems can

cause severe contamination of subject properties and

surrounding parcels and seriously affect the value of

those properties."5 Patchin (1988), noted that leaking

underground storage tanks have a negative effect on real

estate and that even "...mildly contaminated [sites] can

be expected to suffer reduced marketability."6 A subse-

quent study conducted by Gamble and Downing (1984),

revealed evidence that the prices of building lots were

lower near landfills and that the values for residential

properties located on the main access road serving the

landfills were lower than other properties in the area7.

Since that time, appraisal methodology has

evolved rapidly, and by the late 1980's, American

appraisers universally recognized several truths about

contaminated property:

1. A property may be affected by either on-site contami-

nation or proximate (that is, nearby) contamination.  

2. The methodology which had evolved for Eminent

Domain appraisal analysis proved to be the most useful

for evaluating contaminated properties.
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3. The cost of remediation is not, by itself, a sufficient

proxy for the diminution in market value, since at equi-

librium contaminated properties sell for less than the

difference between unimpaired value and the cost of

remediation.  This difference is called "stigma."

4. The market explicitly recognizes that remediation is

often not a full cure, and hence post-remediation proper-

ties continue to suffer from a degree of stigma.

Subsequent advances in appraisal standards and

methodology have helped give definition to these

axioms and in 2003 the Appraisal Standards Board

(ASB) incorporated this into Advisory Opinion 9 of the

Uniform Standards of Professional Appraisal Practice

(USPAP).  In this Advisory Opinion, the ASB clearly

delineates that appraisers must take contamination into

account, as required under USPAP Rules 1-1(a), 1-2(e),

1-2(g), 1-3(b), and 1-4.  Further, the Ethics Rule would

prohibit an appraiser from knowingly issuing an opinion

that misleads the reader into believing that a property is

not impacted by on-site or proximate contamination.

Further, federal guidelines for appraisal of property for

financing purposes obligates the reporting of any known

contamination and including the impact of such in the

value opinion8.  The standard Uniform Residential

Appraisal Report requires appraisers to note any adverse

environmental conditions (either on-site or proximate)

and, by implication, report on the impact on value9.  As

of this writing, 29 states have various mandatory disclo-

sure laws pertaining to contamination and similar cir-

cumstances, and many state courts have rules as to

obligations regarding contamination and other negative

situations 10 .

As such, the norm for appraisal in the U.S.

today is the impaired condition.  Unimpaired values are

usually determined only as base-lines for court cases

(i.e. - calculating damages in tort situations) or in retro-

spective circumstances for determination of some value

prior to the contamination.  Financing decisions, litiga-

tion, tax assessment, and other normal appraisal situa-

tions all require that the impaired condition be

appraised. 
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Patchin's (1988) early work on the subject of

contaminated property focused on defining a framework

which included clean-up costs; the availability of

indemnities; the premium demanded by investors on

yield or cap rates; and the impact on the cost of financ-

ing.  He recommended that the appropriate analytical
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framework was the income approach to value using the

Ellwood method to determine cap rates.  Inputs to the

Ellwood Method include prevailing cap rates on unim-

paired property, available mortgage terms, and anticipat-

ed future improvement or decline in value.  He noted,

however, that there is "...virtually no chance of obtain-

ing mortgage financing for a seriously contaminated

property."11

Patchin (1991) was also the first to show that

the decline in value is often greater than the cost-to-cure

suggests.12 Mundy (1992a) identifies this phenomenon

as "stigma," a term which has continued in the lexicon

to this day.13 In his definition, Mundy (1992a) was also

the first in the valuation literature to list specific criteria

for stigma,14, which are:

- Disruption - Prognosis 

- Concealability - Degree of Peril

- Aesthetic Effect - Level of Fear
- Responsibility

These seven criteria, collectively, represent the

necessary and sufficient conditions for stigma.

Mundy established the prevailing paradigm for

valuation of contaminated property, which follows the

methodology that had been well-established in the emi-

nent domain appraisal literature:

Value Unimpaired

Minus Value Impaired

Equals Diminution in Value

Mundy (1992b) later showed that the diminu-

tion in market value can be attributed to two different

factors:  a marketability effect and an income effect. He

attributed the former to the increased marketing period

for the asset; even in the absence of a decrease in selling

price, value is diminished due to the increased time nec-

essary to realize liquidity as well as an increase in the

discount rate to account for higher risks of holding a rel-

atively illiquid asset.15

Mundy (1992c) attributed the latter effect to

decreases in rent or occupancy, or an increase in operat-

ing expenses; since the value of a given property is

defined as the fully discounted stream of anticipated

benefits and costs, stigma factors in directly.  Building

on this, he then focused on the determination of the

appropriate risk-adjusted discount rate.16 Here, he found

that the appropriate measure of the increased risk asso-

ciated with holding contaminated property is a potential

increase in the cost of capital, both equity and debt.

While Mundy (1992c) and Patchin (1991) agree that

impairment impacts the way income is capitalized or

discounted, Mundy (1992c) prefers the use of varying

discount rates to account for varying levels of risk in

different time periods, while Patchin (1991) uses the

Ellwood method to determine a cap rate.  Kilpatrick,

Brown, and Rogers (1999) take Mundy (1992c) one step

further by showing that the impacts of an impairment

can be partitioned among the risk impact (the increase

in the discount rate) and the cash-flow impact (the

decrease in cash flows).17

The question of residual post-remediation stig-

ma has been dealt with by Patchin (1991), Mundy

(1992b), and Chalmers and Jackson (1996).18 Patchin

(1991) was the first to suggest that stigma may diminish

over time "once a cure is in place;" however he noted

that this would be different for residences as opposed to

commercial properties.  Mundy (1992b) argues that this

is a function of ongoing market perceptions of risk and

developed a graphical representation of how such per-

ceptions may change over time and hence value may be

restored eventually.  Bell (1998) adopted Mundy's

(1992b) methodology and expanded it to illustrate how

property values may change over time under varying

circumstances.19 Chalmers and Jackson (1996) system-

atize this into what they call the "contamination lifecy-

cle", in which the effects of contamination vary accord-

ing to the status in time: before cleanup; during and

after cleanup; and after remediation is completed.  A

recent analysis by urban economist Daniel McMillan

(2003) involving an Asarco plant in Tacoma,

Washington - a remediation that Bill Mundy was direct-

ly involved in - bears this out.



Jackson (1997) summarizes the literature on

contaminated property, and lists seven fundamental fac-

tors which appraisers must consider:  the cost and tim-

ing of remediation; the existence and quality of any

indemnification; the degree to which the problem has

been characterized; the potential for business interrup-

tion; the approval of a remediation plan; the regulatory

framework; and the likelihood of 3rd party lawsuits.20
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Real estate appraisal in the United States

adheres to the paradigm of three traditional approaches

to value: the cost-less-depreciation approach; the sales

comparison approach; and the income capitalization

approach.  

Within these broad approaches, there are

numerous acceptable methodologies.  For example, an

income approach may take the form of a direct capital-

ization, a discounted cash flow, or even a gross rent

multiplier, to name just a few.  Other more arcane

approaches to value, such as options pricing, are used

primarily in academic forums. But generally alternative

methodologies are consistent with the fundamentals of

one of the three traditional approaches.

Further, Advisory Opinion 9 to the Uniform
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Standards of Professional Appraisal Practice (USPAP)

incorporates the Mundy (1992a) three-step paradigm as

the recommended outline for all contaminated property

appraisal work-plans (Standard Rule 1 analysis) and

reports (Standard Rule 2 reporting) for valuation assign-

ments:

1. Mundy (1992a) and USPAP recommend the devel-
opment of an unimpaired value under the hypo-

thetical condition that the property is "free of any

contamination."21 Note that under USPAP, a hypo-

thetical condition, which must be explicitly dis-

closed in a manner which is not misleading to the

user of the report, requires the appraiser assume

"that which is contrary to what exists but is sup-

posed for the purpose of analysis."22 Advisory

Opinion 9 further cautions the appraiser to explic-

itly advise the client, in advance, as to the impact

of the use of this hypothetical condition and to take

care to adhere to the Ethics provisions of USPAP.

Interestingly enough, there is no requirement

under USPAP that the property also be appraised in the

impaired condition, so long as the nature of the hypo-

thetical condition is fully disclosed.  This allows for a

significantly broad use of unimpaired appraisals.  For

example, many appraisers specialize in certain kinds of

property (e.g.:  residential) but do not have the expertise

to determine impaired value.  Thus, they would be

unqualified under the Competency requirements of

USPAP to render such an impaired value.  However,

their expertise in rendering an unimpaired value allows

them to be of substantial assistance and value to the

appraisal process by following this paradigm.

2. Mundy and Advisory Opinion 9 then recommend
that the property be appraised without this hypo-

thetical condition, thus rendering an opinion of

impaired value.

USPAP Advisory Opinion 9 recognizes that

appraisers are often entering unknown waters with step

2.  For example, determining the nature and extent of

the contamination requires that the appraiser rely on

professional judgments of other experts, such as engi-

neers, whom the appraiser deems reliable.  The

Competency rule of USPAP prohibits the appraiser from

rendering opinions in areas outside of the demonstrated

expertise of the appraiser.  Indeed, if, in the course of

completing an appraisal assignment, and appraiser

improperly renders, for example, an engineering opinion

- for which he or she is not competent - then it is not the

engineering standards which have been violated but

rather the appraisal standards.

USPAP Advisory Opinion 9 also cautions

appraisers regarding the use of extraordinary assump-

tions.  Specifically, this is an "...assumption, directly

related to a specific assignment, which, if found to be

false could alter the appraiser's opinions or conclu-

sions."  For example, an appraiser may be asked to ren-

der the impaired value under the assumption that the

property has been remediated.  This requires both that

the appraiser make certain extraordinary assumptions

about the quality, degree, timing, and prognosis of the

remediation but also requires that the appraiser make

estimates about post-remediation stigma for a property

which is not yet remediated.  Thus, it is quite possible

that several extraordinary assumptions be made.  These

must be fully and explicitly disclosed, and caution is

again recommended regarding adherence to the Ethics

and Competency provisions.

3. Finally, the difference between #1 and #2 above is
the degree of value impairment.

The term as-is value is often mistakenly applied

by appraisers.  Within the context of Advisory Opinion

9, it is clear that as-is refers specifically to the impaired

value, with the hypothetical condition relaxed and no

extraordinary assumptions applied.  However, when

appraising properties within a neighborhood that have

been impacted by either on-site or proximate contami-

nation, many appraisers mistakenly use transactions

within that neighborhood as indicators of comparable

value.  However, this clearly runs afoul of Advisory

Opinion 9, since the use of these comparables would

require that the appraiser invoke a hypothetical condiion
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that these properties are not affected by the contamina-

tion.  

With that, it is apparent that both the unim-

paired and the impaired values - the 1st and 2nd points of

the Mundy (1992a) and USPAP three-step valuation

paradigm - require very serious consideration of the

quality and availability of the sort of data on which

appraisers typically rely and the methods which apprais-

er typically use.  For example: 

1. If a contamination impacts properties throughout a
neighborhood, then the supposedly comparable

properties within the neighborhood may or may not

be impacted by either on-site or proximate contam-

ination themselves.  Thus, as discussed in the fore-

going, a sales comparison approach value using

such comps may be irretrievably tainted with inde-

scernable and inextractable value impacts.

2. The salient definition of value (in the United
States, most commonly this is Market Value) cre-

ates a set of explicit assumptions about compara-

bles which may or may not be satisfied by transac-

tion data.

3. Comparable impaired properties often do not trade,
or do not trade at equilibrium prices, typically due

to two reasons:  the difficulty marketing contami-

nated real estate and because few transactions are

truly comparable as a result of many diverse attrib-

utes and different types of contamination (e.g.:

type of contamination, degree of contamination,

location of contamination, length of time, remedia-

tion prospects).  As a result, data that could nor-

mally be extracted from market comparable sales

(e.g. - market cap rates, sales adjustments, depreci-

ation, land prices) is inextractable.

The need for alternative valuation techniques is

widely recognized in the appraisal literature.  Chalmers

and Beatty (1994)23 discuss the requirement for "full

information" dictated by the traditional United States

definition of market value.  However, as Simons (2002)

clearly notes, the transactions data available in the mar-

ket will often not reflect market values at equilibrium

under the assumptions inherent in the definition of

value.  Thus, as shown by Simons (2002), Allen and

Austin (2001)24, McLean and Mundy (199925, 199826),

Simons, Bowen, and Sementelli (199727, 199928), and

others in the valuation literature, alternative techniques

and methods are appropriate and for use when efficient

transactions data is not available.

In the specific case of the Sales Comparison

Approach - generally the most widely used approach in

the U.S. for residential properties - Chalmers and

Jackson (1996)29 note, "[t]he use of the sales compari-

son approach requires extraordinary care if useful mar-

ket evidence is to be extracted."  No less an authority

than the late Dr. William Kinnard, Jr. (the Appraisal

Institute's annual award for excellence in education is

named in his honor) also concluded that the sales com-

parison approach and the matched-pairs method is left

wanting in his article, Kinnard (1992).30 To quote

Professor Kinnard, "[u]nfortunately, the market fre-

quently does not cooperate.  The net effect, therefore, is

that these ideal measures tend to remain precisely that -

ideal.  The appraiser generally has to look elsewhere to

identify the market effects of contamination on property

values."  Prof. Kinnard's observations on the shortcom-

ings of the traditional approaches when valuing contam-

inated property are supported by Patchin (1988)31,

Wilson (1994, 1996), Roddewig (1996),32 and Weber

(1997).33

Weber (1997) is one of the first to recommend

an alternative methodology, suggesting instead that a

monte carlo simulation is an applicable tool in such situ-

ations.  Lentz and Tse (1995) had also suggested the use

of an alternative methodology, in their case options pric-

ing as an alternative to the discounted cash flow

model.34 Jackson (1998) returns to a somewhat more

traditional approach, showing that a mortgage-equity

type model can be useful in quantifying the effects of

stigma.35 In the face of a broad array of methodologies

used by appraisers to assess the stigma damages stem-

ming from contamination, Kinnard and Worzola (1999)

surveyed and summarized the key methodologies cur-

rently in use.36 While their study focused primarily on



income producing property, they noted that the some-

what more traditional methods most widely used by

practitioners were at odds with the more advanced tech-

niques recommended in the academic and practitioner

literature.

Over the years, a variety of acceptable method-

ologies have emerged and proven useful for dealing

with the special circumstances faced in a contaminated

property situation.  These are:

Use of a Control Area Appraisers use macrostatistics

(e.g.:  neighborhood income, housing stock, and other

economic statistics) to develop a "control area" which is

similar in nature to the neighborhood which contains the

contamination.  Then, properties from the control area

are used as comparables, insuring that the comparable

data is not impacted by proximate contamination as a

negative externality.

Case Studies, Academic Studies, and National
Comparables Appraisers who specialize in contaminat-

ed property maintain data bases of similar situations,

both individual properties (sortable in electronic form

by property type, locational characteristics, or other

salient keys)  and wide-area studies (neighborhoods

impacted) and are able to develop comparable data

which can then be used as inputs to the traditional

approaches.  The use of such studies and their applica-

tion to the appraisal problem was illustrated by

Kilpatrick (2001).37

Survey Research Market research methodology has

been shown to be extremely useful in determining

appropriate discounts from otherwise unimpaired value.

Mundy and McLean (1998a, 1998b) outline the role

contingent valuation and conjoint analysis can play in

determining these adjustments.38,39

Hedonic Modeling is widely recognized by academics

as a powerful tool for extracting marginal prices of cont-

amination, particularly from among complex data.

However, it is extremely fragile to model specification

as well as other econometric considerations.  Boyle and

Kiel (2001) survey its use among environmental ana-

lysts and appraisers.40

Depreciation Analysis can be used in specific situations

where an impairment has caused incurable physical

depreciation to the structure which has shortened its

economic life.  Kilpatrick (2003) outlines the suggested

methodology, which requires the use of structural engi-

neers working together with appraisers.41

In the late 1980's appraisers in the United States

realized the need to develop methodologies to properly

determine the impact on the value of real estate as a

result of environmental contamination.  What emerged

was a rigorous and well tested set of tools and tech-

niques consistent with the well-accepted approaches to

value and the Uniform Standards.

Subsequent studies of real estate values have

confirmed the usefulness of these methods.  Boyle and

Kiel (2001)42 summarize empirical studies of the impact

of contamination on residential values, while Jackson

(2001)43 summarizes impacts on non-residential proper-

ties.  Both of these studies confirm the usefulness of the

methods which have evolved over the past 20 years.
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