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Behind the Letters
It’s been said that President Roosevelt pulled out a map of the
United States, and with a r uler and p e n , dre w three lines east
to west, and three lines from north to south. He then turned to
his Bureau of Public Roads and said, “Here’s my idea of an
interstate system. Make it happen.”
No matter how scarcely populated an area, at some point a public
project like an interstate will have to cross private land — often times,
land held by the same family for generations. To make way for
the modern era, farmers were forced to give up their croplands,
homeowners their ranches. Often, for those forced to relocate, it was
of little comfort to learn that the government’s land grab was
protected by a Constitutional right known as eminent domain. No
one was standing up in defense of the little guy.
BY: ORELL C. ANDERSON, MAI
Reprinted with permission from The Appraisal Journal (July 2001) © by the Appraisal Institute, Chicago, Illinois. All rights reserved.
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part II

s

This article is a sequel to one published in the last issue
of right of way Magazine (July/August 2004), and
provides an in-depth discussion of the nine quadrants of
the DC Matrix.

ASSESSMENT STAGE
This is the stage before cleanup where the damage is assessed,
usually by engineers, contractors or other qualified experts. A
significant reduction in the sale price of a property that is not fully
characterized, but highly suspect or known to be contaminated
is consistent with the increase in risk due to uncertainty about the
level of contamination, remediation costs, and future ongoing
issues, etc. Michael Sanders relates this uncertainty to geotechnical
matters when he said that the greatest diminution in value tends
to be immediately after the loss or damage is identified, and before
the nature and extent of the difficulty is fully known.9

Assessment Costs
Assessment costs are associated with assessing the property
and are generally estimated by a qualified consultant—
typically an engineer. It is beyond the expertise and ability of
most appraisers to determine the nature of the problem and
to design an appropriate fix.10 Therefore, the appraiser will be
given this information and will apply costs appropriately to each
phase, depending on who is financially responsible. Costs include
all of the direct costs, related costs, and contingencies related to
each phase. These may have varying degrees of impact on the
property’s value and on development in terms of possible project
delays—many months or years depending on what is found.11
Remediation assessment and repair costs are typically handled as
a direct capital expenditure when measuring their effect on value.
Roddewig12 discusses in detail the requirements, standard of care,
and minimum due diligence that an appraiser should follow in
conjunction with the assessment and repair stages of
environmentally contaminated real estate and related costs.
…[appraisers] must rely on the “advice of others” for such
information. Most appraisers, therefore, need professional assistance
from environmental specialists to complete an appraisal assignment
that considers the impact of hazardous substances on value.13

The appraiser can compare the reports
as to the level of testing, assumed
amount of cleanup, interview agencies,
and the amount of property that must
be abated.
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Roddewig also notes that appraisers need to
review expert’s qualifications, read their report,
observe any discrepancies between the report
and the appraiser’s inspections and ask questions.
The appraiser should not only name these
experts and reports in the appraisal report, but
also the author and date specifics relied upon.
When dealing with inconsistent reports (dueling
experts), the appraiser should attempt to
reconcile them by doing what the marketplace
would do. This includes reviewing the
conflicting reports, and if the situation allows it
— often in litigation it is inappropriate to talk
directly with the experts on the other side —
discussing the findings with the various
specialists and determining how buyers would
discount the price based on the uncertainty of
the estimated cleanup costs.14
The appraiser can compare the reports as to the
level of testing, assumed amount of cleanup,
interview agencies, and the amount of property
that must be abated. Roddewig also discusses the
departure provision of the Uniform Standards of
Appraisal Practice and standard disclaimers and
suggests a revision to the Appraisal Institute’s
Guide Note 8.

Assessment Use
Assessment use includes any disruptions to the
use of the property during the assessment period
due to environmental contamination. During
each stage, the utility of the property should
be considered, as compared to the use as
unimpaired—the baseline or before condition.
For instance, a portion of the property may not
be accessible or usable during assessment. An
example of this is a substantial gasoline leak from
a service station. An entire retail area can be shut
down as authorities assess the situation and
attempt to reclaim any free-floating product.
Restrictions on use, increased operating
expenses, and business interruption may
be legitimate compensation issues for loss of use
during this stage.15

Assessment Risks
Assessment risks are the uncertainties
associated with a property that has not
been assessed (uncertainty factor). One
might expect significant discounts in price
at this point in the remediation
life cycle.
In some situations, the market is entirely
disrupted and arm’s length transactions are
nonexistent. Part of this uncertainty comes
54
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In some situations, the market is entirely disrupted
and arm’s length transactions are nonexistent. Part of
this uncertainty comes from lack of information about
whether the site can actually be cleaned up, how much
it will cost to do so and who will pay for it.

from lack of information about whether the
site can actually be cleaned up, how much it
will cost to do so, and who will pay for it.16

marketability and loss of rental income during
assessment and repair, and not from its postremediation condition.

As more information is gathered and
understood, this type of risk diminishes or
is eliminated all together.

REPAIR STAGE

The availability of accurate information about
the levels of contamination and the costs and
duration of control or cleanup can cut down
dramatically on the risk associated with
ownership of property affected by
environmental risk.17
Dr. Phillip Mitchell18 presents a conceptual
“expected discounted value” model for
estimating damages for a property at the
point of discovery of contamination as well
as at any point in the trajectory of value.
With the application of relevant market data
and use of probabilistic analysis, the model
yields a percentage loss from the base value
for contaminated properties. Given the
uncertainty of the assessment stage during
initial discovery, Mitchell notes that a
property would normally be non-saleable
during that time, but more saleable and
less discounted during the repair or ongoing
stages. As the DC Matrix illustrates, possible
reasons that the property could be unmarketable
at any price is due not only to the use issues
(rental loss), but to the required uncertainty
factor, project incentive, possible market
resistance (Mitchell’s residual stigma), and
the difficulty of quantifying these risks
before a property is fully characterized.
Mitchell points out that most economic
damages are incurred from the lack of

If repairs are required, they take place during
this stage, and can involve active or passive,
remediation, reconstruction, preventative
construction measures, and so forth.

Repair Costs
Costs are the most obvious of all nine
quadrants in the DC Matrix. These are the
costs associated with remediating any
contamination. Even if the cost to repair is
known, a property may be difficult to sell,
even with a discount. The acceptable level
of repair is determined by laws and
regulations that form “…in essence, a set
of environmental building codes that
19
define the ‘typical’ cost of remediation.”
This building code often takes the form of
an approved and financed Remedial
Action Plan (RAP).
Although insurance generally addresses risk
issues, it is appropriate to assess insurance as a
cost item because it can be a direct out-of-pocket
expense. This is true for all three stages of the
remediation life cycle. Roddewig discusses using
environmental insurance to mitigate risk
in all three stages.20 While addressing
uncertainty relating to assessed cleanup costs,
he says:
This can vary widely depending on the level of
environmental site assessment that has been

completed. However, even at sites that have been
thoroughlytested and have firm estimates of cleanup
costs, there may still be some risk that remediation will
be more expensive than even the best estimate.21
Using insurance to cover the uncertainty of
environmental assessment and repair is
a relatively new, but effective, risk
management tool. Roddewig notes that it
can be applied to cover estimated cleanup
costs and overruns, uncertainty of agency
cleanup standards, and off site migration due
to the type of remediation technique used
(cleanup cost cap insurance). Other
risks insurance coverage can include
possible litigation over recontamination,
property value diminution, and third
party health claims.
Since Roddewig’s article was published, these
policies, as well as natural resource damages
(NRD) diminution in value and business
interruption (in the form of an endorsement)
are becoming more common. The use of a
pollution legal liability (PLL) policy to cover
unknown contamination beyond the RAP is also
becoming an industry standard.

Repair Use
Repair use includes any disruptions to use
during any necessary remediation. Use
interruption during the repair stage is a
common occurrence that may translate into
lost utility or income, as well as possible use
restrictions on a portion of the site due to
remediation activities. Scott Arens discusses it
as follows:

If work to be completed makes the property
unrentable for some period, an additional
vacancy factor [repair stage–use issue] will be
considered by buyers. For owner occupied
properties, alternative rental costs should be
considered. Using estimates of construction
periods and rental rates, a reasonable…figure
can be derived.22
Additionally, former industrial facilities may
be impacted by certain limitations. Various
states place restrictions on the transfer of
title unless commitments are made for
corrective action work, which can make
development infeasible from an exit and
timing perspective.23 Agencies need
financial assurance that it will get done.
Issues to consider, among others, include
the cost of financing a letter of credit
or bond and the terms releasing
the obligation.24

Repair Risk
Repair risks include:
• project incentive for a buyer to purchase a
property that is assessed but not yet
remediated,
• perceived risk to nonsource and adjacent or
proximal property owners,
• buyer’s contingency or the discount
required for taking the risk of remediation
cost overruns, and
• risk of delays caused by a lengthened
regulatory approval process or an extended
repair period.

Arens notes that within this stage, buyers may
require an entrepreneurial incentive or a
reward for the time, trouble, and risk
associated with managing the work.25
Depending upon the nature of the
contaminant — petroleum fuel products
versus more nonpetroleum fuel products and
the familiarity of the experts with that
particular remedial process, project incentive
may be nominal or significant:
… given a specific state of knowledge, there can
be a very large spread in the possible costs of
remediation, leading to greater risks and
uncertainty. Often the risks and uncertainties
result in value offsets much greater than the
estimated costs of dealing with the facility.26
Repair risk may decrease over time as the real
estate marketplace becomes more comfortable
with its ability to estimate remediation costs
for particular types of environmental risks in a
variety of settings. Over time, that often
means a decrease in risk caused by the
uncertainty about remediation techniques and
costs.27 If the property has an approved and
financed RAP, it may diminish further.
When the repair cost is transferred to a third
party and is no longer the responsibility of the
seller or the buyer, there still may be an
increment of risk that impacts value. Dr. Alan
Reichert’s study of homes within the
Uniontown, Ohio Superfund site28 found
significant discounts (decreasing with distance
from the landfill) in a pre-repaired condition,
which was most likely due to many local
residents who are skeptical that the onsite
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remediation
plan
will
ever
be
implemented.29 In spite of being able to
connect to city water for clean drinking
water, there was a significant perceived risk
within the repair stage to adjacent and
proximal property owners. Risk during the
cleanup stage is largely driven by any cost or
material impacts on the property.

ONGOING STAGE
Historically contaminated real estate may
have continuing or aftermath issues. If so,
this stage reflects those after-cleanup factors
as based upon fact patterns set out in the
preceding stages.

Ongoing Costs
Costs for monitoring wells, O&M
programs, insurance, and possible third
party liability (agency fines, toxic torts
from third party suits, etc.) are
considered ongoing costs. Varying levels
of “cleanliness,” as determined by agency
oversight (i.e., risk based corrective action
programs), impact possible loss in real
estate value. However, this may be
mitigated by shifting the cost and risk to
another party in the form of insurance
or indemnification.

Ongoing Use
Ongoing use is any ongoing alteration
to the use or highest and best use of the
property. In discussing the impact of
use restrictions in the after condition of
a remediated parcel, Wilson states:
An environmental risk may result in
a change in the highest and best use. In
one case, a site had an unimpaired highest

and best use “…for light industrial
development” and was valued at $1.75 per
square foot. However, because the site was a
former municipal solid waste landfill,
subsidence and methane gas generation
concerns would increase construction
costs to achieve this highest and best use
so significantly that an altogether different
highest and best use would be indicated. The
impaired highest and best use was determined
to be for “...outdoor storage” and the indicated
value was 75 cents per square foot. The
difference, $1 per square foot, is the cost of a
restriction on use resulting from the presence of
the environmental risk.30
Arens also states:
When use changes, a significant part of the
loss could be attributed to that change,
which is an indirect result of the problem.
Using these sales to derive stigma will often
result in high stigma estimates.31
There may be diminution in value, but it is
actually a “use” issue and not a “stigma”
issue—a distinction the DC Matrix
clearly makes.
The level of repair related to risk-based
cleanup as set forth in the RAP is a
significant influence on highest and best
use—i.e., the existing use is inconsistent
with the RAP thus changing residential to
commercial in the post-remedial condition.
This is often a source of litigation. However,
if a source property’s highest and best use is
commercial/retail, but restrictions are placed
on uses such as agricultural, residential or
daycare facilities (“improbable alternative
uses”32), based on the required level of
remediation, a question arises as to what
impact the restriction really has on value.

Ongoing Risk

There may be diminution in value, but it is
actually a “use” issue and not a “stigma” issue—
a distinction the DC Matrix clearly makes.

This quadrant within the
DC Matrix is the most
misunderstood section and
requires extended discussion.
Ongoing risk is associated

with the after cleanup period, which is
referred to as “market resistance.” It is a
type of risk that could conceivably exist as a
result of a history of contamination,
although the property has been cleaned to
the level of acceptance of governmental
agencies.
Dr. Alan Reichert points out, “… stigma
ultimately is a perception problem. Public
perceptions are often not logical, and
most cer tainly not easy to reverse.”33

Stigma is defined as the
discount resulting from a
property’s bad reputation from
having once been defective. It
is the discount that buyers
demand in relation to
properties with no history
of problems.

Meanwhile, others note:
Stigma is defined as the discount resulting from
a property’s bad reputation from having once
been defective. It is the discount that buyers
demand in relation to properties with no
history of problems.34
Stigma is defined as something that detracts
from character or reputation. As it relates to
real estate, stigma refers to an intangible
psychological impact on value or marketability
because of increased risk or future
uncertainty.35
Environmental stigma is “an adverse effect on
the market’s perception of the value of property
containing an environmental risk even after
cleanup costs have been expended or considered
in estimating value.”36
Drs. William Kinnard, Jr. and Elaine
Worzala37 identified two typical sources
of stigma as “uncertainty and risk of
diminished property value”38 either after
required on-site remediation or from
proximity to a perceived contaminated offsite source.
Dr. Thomas Jackson39 focuses on market
resistance as it relates to the postremediation industrial properties in
Southern California. He uses the sales
comparison approach and its extension,
multiple regression analysis, as they relate
to source properties, to conclude that the
sale price of the contaminated properties

is similar to those of the uncontaminated
ones. Jackson, in discussing market
resistance, notes:
The effect of these perceived risks has been
referred to as stigma, but it would be more
accurately characterized more simply as
additional investment and lending risk due to
the environmental contamination.40
Regarding the sales comparison approach,
he states:
The most significant variable to be considered is
the remediation status of the property. That is,
the comparable property’s environmental
condition would be similar in terms of
remediation status (before [assessment stage],
during[repairstage] or after cleanup at time of sale
[ongoing stage]).41
This statement addresses the idea that when
there is more uncertainty there is more risk.
Within the statistical analysis Jackson states:
The variable of greatest interest to the main
research question is the environmental
condition of the property as of the date of the
sale.42
The appraiser must determine where the
subject property falls in the DC Model and
then use consistent market data in the
analysis.
Jackson goes on to focus this method using
only source properties within a postremediation, ongoing condition and

concludes that they do not significantly
differ in sale price as compared with other
uncontaminated industrial properties. This
is consistent with the findings of others.43
In another article by Jackson, he states that
risk quantification involves the complexities
of measuring the perceptions of market
participants.44 In an earlier article Jackson
and Dr. James A. Chalmer focus on lender
and investor expectations as indicated by the
overall capitalization rate.45 Typically, the
greater the uncertainty, the higher the
necessary return, the lower the value, and
the larger the diminution in value due to
contamination.46
Jackson notes:
…environmental factors must be reviewed
on a property- specific basis.[This
includes] levels of characterization of
the contamination; the regulatory status
of the site, costs, and length of the
remediation effort; approvals and financing
of remediation plan; effects on the use
of the property during remediation;
the availability of indemnification by
financially sound responsible parties; and any
post closure property use restrictions.47

Some might argue that if a residual loss or
stigma will eventually disappear, then such
loss should be viewed as temporary and
therefore not compensable…market value
(and diminution thereof ) is measured at a
specific point in time. The fact that a real loss
has occurred is more important than the
speculative presumption that the owner may
eventually recover the full value of the
property (i.e., a property sold before the end of
an anticipated recovery period will realize a
loss in value, notwithstanding the fact that
residual stigma may cease to affect value at
some time in the future).49
Market resistance may be controlled,
eliminated, or transferred to others
with financial mechanisms such
as i n d e m n i f i c a t i o n , environmental
insurance, personal or corporate
guarantees, and value assurance programs
(VAPs), among others.
A VAP, also known as a value protection
program (VPP), is a proactive plan to

Due to a potential gradual lessening of the
stigma, market resistance may be either long
term or short term. A recent study showed
that a variety of properties with asbestos did
not have any market resistance.48 Sanders
discusses temporary risk:
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appraisals, this is usually not the primary
approach. The sales comparison approach
typically includes techniques such as
pairing, case studies, and regression
analysis, which support a percent deduction
to the unimpaired subject value. Finally, the
income approach may be applied by isolating
variances in income, vacancy and expenses, and
by adjusting the rate of return (risk) to estimate
the impaired present worth as compared with
the baseline value.
mitigate a property owner’s anxiety over
possible loss in value due to a detrimental
condition. William Ruskin, Esq., defined a
VAP as a contract that may provide a
promise that, over time, the homeowner will
be made whole if he sells his home. It
includes incentives to current owners and/or
potential owners to increase the appeal of
living in the affected community.50
The application of a VAP is very
dependent upon whether environmental
contamination has caused or may cause real
estate values to drop, or whether there
has been a significant disruption in a
development. An entity may consider its use
if it perceives significant cost savings
compared to the potential cost of an
aggressive lawsuit.
According to David Strong, Kodak
developed and implemented the Kodak
Value Protection Program in 1988. 51
The program was in response to possible
contamination to the subsurface soils and
groundwater beneath itsheadquarters in
Rochester, New York.
The Kodak site was immediately adjacent to
a middle-class residential subdivision.
Kodak responded to the community’s
outrage—fear of possible illness and loss of
property value—with the implementation
of “principled negotiations”52 and a VAP.
The initial priority was to open lines of
communication within the community
with a neighborhood information center.
Kodak identified a variety of significant
issues and, after determining that the
contamination posed minimal health risks,
worked to educate the community.
Responding to the neighborhood’s fear
of a possible loss in value to their
biggest investment—their homes—Kodak
identified approximately 710 homeowners
who were eligible for benefits based on their
homes’ proximity to the source property.
The VAP set forth six areas of assistance:
• Guarantees against loss of property value
• Low-interest mortgage subsidies
58
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• Below-market financing for new buyers
• Grants and low-interest home
improvement loans
• Relocation expenses for homeowners
choosing to move
• Rent concessions
This VAP was very successful in appeasing the
community, maintaining goodwill and
corporate reputation, stabilizing property
values, and avoiding a large lawsuit. These
cost savings were perceived by Kodak to be
significant.
While insurance has previously been
discussed, it may also be a risk transfer
mechanism for mitigating uncertainty
within the lender’s portion of the mortgageequity analysis.
Although the 1996 amendments to
CERCLAS, see 42 U.S.C. § 9601(20)(f ),
went a long way toward resolving the lender
liability issues related to contaminated
property, many lenders are still nervous about
financing a transaction involving impaired
property.
For that reason, several insurers offer secured
creditor insurance policies designed to protect
the lender from environmental liabilities
that may arise during loan workout and
property disposition in the event of a
foreclosure or default of the loan.53

DAMAGE VALUATION METHODOLOGIES
The book, Real Estate Damages, sets
forth the fundamental detrimental condition
valuation methodologies. Kinnard and Worzala
in their article also summarize valuation
techniques for environmentally impacted real
estate and compared this with approaches
by appraisers.54 Generally, the accepted
methodologies fall under the cost, sales
comparison, or income approaches.
The cost approach adds up the “costs” and then
deducts them from the baseline to arrive at the
impaired value. Like most conventional

With income-producing properties, Jackson
applies the Ellwood procedure and a modified
DCF analysis.
Appropriate risk adjustments, derived through
surveys of investors and lenders with respect to the
environmental history of the property under study
or through extraction from sales of comparable
contaminated properties, are input into the
mortgage-equity model. This results in an adjusted
set of income and yield capitalization rates,
which reflect the contamination-related risks,
and can be used to estimate the value of the
property and its value diminution from an
unimpaired baseline condition.55
This is a reasonable technique for measuring
diminution as a change within the components
that make up the overall capitalization rate.
Jackson’s study visually shows how varying the
loan to value ratio and increasing the equity
yield rate results in a range of property value
diminution. However, additional data relating
to vertical risk (i.e., changes in rent, vacancy, or
expenses) would have to be included by the
appraiser in calculating the related NOI.
Roddewig offers another practical approach
to deriving a portion of market resistance for
a property.56 He suggests using actual
insurance broker quotes for the subject and
researching insurance case studies. However,
Roddewig warns that there maybe additional
market resistance that should be analyzed
using environmental case studies.
Statistical surveys and questionnaire surveys
are also tools that can be used to estimate
as “the science of collecting, classifying,
presenting, and interpreting numerical
data.”57 Although statistical surveys are
not the primary methodology used in the
appraisal profession, they can be valid.
Roddewig gaves insight into the appropriate
way to conduct a statistical survey, which
generally, but not always, includes making
the survey the secondary support for
the conclusion.58 Surveys should present
questions in an objective and unbiased
manner, including enough information
to assist the respondent in making a
sound response.

Surveys may have a limited role in some types of
assignments involving contaminated property, but
collection and analysis of sales and market data
will remain the central technique for estimating
the stigma impact, if any, that attaches to real
property affected by contamination or other forms
of environmental risk.59
Roddewigs set forth the seminal federal
court case, Zippo Mfg. Co. v. Rogers
Imports, Inc.,60 for conducting statistical
surveys. In general, the trustworthiness of
statistical surveys includes evidence that
the universe is properly defined and a
representative sample is selected. The
questions should be clear and not leading.
The interviewers need to be competent and
follow sound procedures. The information
must be accurately reported, the data must
be analyzed according to acceptable
statistical principles, and the objectivity of
the process must be assured.

CONCLUSION
The DC Matrix is a helpful and practical tool
for organizing the myriad of issues that
accompany an analysis of environmentally
damaged real estate. By focusing on one
quadrant at a time, a clearer analysis comes
into focus. Further, the DC Matrix is helpful
in dismissing the arguments of a grand
diminution-in-value proposal that is
based more on emotions than a supportable
real estate analysis. Additionally, the
DC Matrix clears up the often-confusing
subject of stigma. The DC Matrix labels
stigma more accurately as risk, which is then
delineated into three types of risk depending
upon where the contaminated property falls
within the remediation life cycle.
Assessment risk, or an uncertainty factor, is
normally eliminated upon the assessment of

the environmental damage. The repair risk,
or project incentive, includes the buyer’s
contingency, or the discount required
for taking the risk of delay and possible cost
overruns along with a reward for the time,
trouble, and risk associated with managing the
remediation. It may also include the perceived
risk to neighboring properties that are
not contaminated. The ongoing risk, or market
resistance, includes ongoing perceptions
following completion of remediation. However,
by applying risk transfer mechanisms such as
environmental insurance and indemnification,
or reaching milestones such as the NFA letter,
this type of risk may be greatly reduced
or eliminated.
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