o -qur- e

.r.r“"'..

n- -'“

by Edward Sullivan

orecasting expected losses is a critical function of any

position in which risk management professionals

may be called upon to predict environmental liabili-
ties in a number of different situations. These can range
from establishing accounting reserves for environmental
matters for financial reporting purposes (regulatory com-
pliance), to the sale or purchase of environmentally im-
paired properties or brownfields, including mergers and
acquisitions, and even the purchase of environmental in-
surance products.

Environmental liabilities are notoriously difficult to es-
timate given the high degree of uncertainty and contin-
gent nature of environmental exposures such as cleanup
costs and related liabilities (e.g., third party bodily injury,
third party property damage, natural resource damages
and toxic tort). Currently there is no commonly accepted
method for estimating environmental costs. Corporations
can apply many different methods, which can vary widely
in their level of sophistication and rigor.

“One price does not fit all” signifies that when estimat-
ing environmental liabilities, there is almost never a single
“price” that can be applied in every situation a risk man-
ager faces, given the inherent uncertainties. There is al-
most always a range of potential costs based on different
possible outcomes. This range of costs can be flexibly ap-
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plied by risk managers in a number of different situations.
Although risk managers may rely on cost estimates devel-
oped by the organization’s environmental and financial
experts, they should be familiar with the most commonly
used methods for estimating environmental liabilities and
their use and applicability in the situations listed above.

Forecasts and Estimations

The methods available for estimating environmental costs
range from simple estimates based on a single assumed
outcome to sophisticated probability and statistical analy-
ses of multiple possible outcomes. These methods have
evolved alongside the evolving regulatory requirements
and best practices for financial analysis.

As an illustrative example, consider a situation in
which a corporation needs to estimate liabilities associat-
ed with a portfolio of five properties either for their finan-
cial statements or for the sale or divestiture of the proper-
ties. Each of the properties has soil or ground water con-
tamination and associated future cleanup costs and asso-
ciated liabilities.

Single outcome method. The simplest method for esti-
mating the liabilities associated with these properties is
the single outcome method. Future liability costs are
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based on an engineering estimate for a
single assumed outcome based solely
on the professional judgment of the
person creating the estimate. This
method has its roots in Statement of
Financial Accounting Standards No. 5
(FAS5), which was the first public
standardization of accounting for con-
tingent environmental liabilities in the
United States.

Figure 1 - Estimating Environmental Liabilities

ASTM methods. A more rigorous ap-
proach would include the analysis of
uncertainty in the estimating process.
Several methods are available to help
account for uncertainty through prob-
ability analysis. The most frequently
used methods are presented in the As-
sociation for Testing and Materials
(ASTM) “Standard Guide for Estimat-
ing Monetary Costs and Liabilities for
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Consider the possible estimate of en-
vironmental liabilities, on a net-present
value (NPV) basis for five properties:

Property A: $250,000
Property B: $1,100,000
Property C: $530,000
Property D: $2,500,000
Property E: $800,000
Aggregate: $5,180,000

The shortcomings of this approach
are obvious in that there is no way to
evaluate the probable variation from
expected losses. The overriding as-
sumption is that the person who de-
velops the estimate can accurately pre-
dict the future. This method is insuffi-
cient to meet the business-driven en-
vironmental activities of today, such
as brownfields redevelopment and the
placement of environmental insur-
ance. The value in estimating liabili-
ties for these activities is not in how
well the engineering estimate is done
but in how well the risks and poten-
tial cost variability are analyzed.

Environmental Matters” (ASTM E
2137), which was published in 2001.
The ASTM standard describes four
cost estimation approaches. In order
of “most preferred” to “least preferred”
(according to the standard) they are:
Expected value approach: The ex-
pected value of the cost of an environ-
mental event is the estimate of the
probability weighted-average over the
range of all possible values where
there are multiple possible outcomes,
each with its own probability of oc-
currence. Using the example from
above, Property E might be assigned
the following costs and probabilities:

Scenario 1:

$400,000 cost, 10% probability
Scenario 2:

$600,000 cost, 20% probability
Scenario 3:

$800,000 cost, 40% probability
(This is the single outcome cost from above)
Scenario 4:

$1,500,000 cost, 30% probability
Expected Value: $930,000

Note that given the fairly high
probability (30%) that the costs could
be as much as $1.5 million, the ex-
pected value is somewhat higher than
the single outcome estimate. The ag-
gregate expected value for the portfo-
lio would then be the sum of the indi-
vidual expected values.

Most likely value approach: This
method represents the cost of a sce-
nario believed to be the “most likely”
to occur. In the analysis above this
would be the $800,000 estimate since
it has the highest (40%) probability of
occurrence.

Range of values approach: This ap-
proach develops a range of values
without probabilities and is best used
where probabilities for the various
scenarios cannot be accurately esti-
mated. The range of costs should
cover costs from a low-cost estimate
to a high-cost estimate based on rea-
sonable assumptions.

Known minimum value approach:
This approach is to be used when the
outcome and cost uncertainties are so
great that it is premature to estimate
an expected value or most likely
value. This approach only identifies
those costs that are reasonably certain
to be incurred. In the Property E ex-
ample above, the known minimum
value would be $400,000.

Although these methods incorpo-
rate probability analysis to one degree
or another, at best they provide a fair-
ly rudimentary analysis of what can be
a very complex situation. None of the
methods allows for a rigorous evalua-
tion of variation from expected values
or leaves much room for negotiation
where there is more than one interest-
ed party.

Probabilistic Models

The most sophisticated methods for
estimating environmental liabilities in-
volve the use of probabilistic statistical
models using multiple possible out-
comes. The advantage to this ap-
proach is that it is possible to measure
and analyze the probability of multi-
ple outcomes. This approach allows
for a more flexible and in-depth analy-
sis of costs and variability and can
provide the basis for negotiation



Reporting Environmental Liabilities
in the Post-Sarbanes-Oxley Era

The passage of the Sarbanes-
Oxley Act of 2002 has focused the
microscope on corporate disclo-
sure of environmental liabilities
and may result in Securities and
Exchange Commission (SEC) rule
changes pertaining to financial
disclosures. Since 1982 the SEC
has mandated that U.S. corpora-
tions disclose environmental
liabilities, including contingent
liabilities. The current SEC rules
relevant to the disclosure of envi-
ronmental liabilities include:

e [tem 101 of Regulation S-K:
Requires disclosure of “material”
effects of compliance with envi-
ronmental laws.

® [tem 103 of Regulation S-K:
Requires a description of pending
“material legal proceedings.”
Specifically, that environmental
liabilities must be disclosed if the
potential liability is material to the
financial condition of the compa-
ny or exceeds 10% of the com-
pany’s total assets.

® [tem 303 of Regulation S-K:
Requires the disclosure of envi-
ronmental contingencies that are
reasonably likely to have a “ma-
terial” impact on financial perfor-
mance.

Corporate financial reporting is
governed by a set of standard prac-
tices known as Generally Accepted
Accounting Principles (GAAP). The
GAAP for reporting environmental lia-
bilities are set forth in a number of
rules and position statements includ-
ing Financial Accounting Standards
Board (FASB) Statement of Financial
Accounting Standards No. 5 (FAS 5),
SEC Staff Accounting Bulletin 92 (SAB
92), and American Institute of Certi-
fied Public Accountants Statement of
Position 96-1 (SOP 96-1). FAS-5 re-

quires that a loss be recognized when
it is both (1) probable and (2) the
amount can be reasonably estimated.
FAS 5 and SAB 92 also specify that if
the amount of the liability is likely to
fall within a range and one number in
that range is more likely to occur, this
value should be reported (see most
likely value approach in main article). If
no one value is more likely to occur
than any other, then the lowest value
in the range (see “Known minimum
value approach” in main article) can be
reported.

The variety of cost estimating meth-
ods combined with varying interpreta-
tions of the above SEC regulations has
resulted in a great degree of inconsis-
tency in how environmental liabilities
have been valued and disclosed. Often-
times the estimates do not adequately
describe the extent of the incurred lia-
bilities. A number of recent studies
have indicated that there is a significant
under reporting of environmental liabil-
ities in SEC filings. These studies in-
clude a 1993 General Accounting Of-
fice (GAO) study, a 1998 EPA study
and a 2002 SEC survey. The GAO indi-
cated that liabilities were often carried
at minimal (see known minimum value
approach) or zero value because uncer-
tainties prevented companies from esti-
mating or reporting environmental lia-
bilities. The GAO also reported that
many companies interpreted SEC rules
to require that only individual liabilities
exceeding 10% of the company’s as-
sets need be reported. Companies
therefore were not disclosing environ-
mental liabilities even if the aggregate
liabilities exceeded 10% of the compa-
ny’s assets.

On July 15, 2004 the GAO released
a report entitled “Environmental Dis-
closure—SEC Should Explore Ways to
Improve Tracking and Transparency of
Information.” That report concluded
that “little is known about the extent

to which companies are disclosing en-
vironmental information in their filings
with the SEC.” The report made three
recommendations; (1) the SEC should
track the information from its reviews
of company filings; (2) the SEC explore
the creation of a database of SEC let-
ters commenting on companies’ filings
and company responses that would be
accessible to the public; and (3) that
the SEC and EPA improve coordination
so that the SEC can take better advan-
tage of EPA data relevant to environ-
mental disclosure.

With the passage of Sarbanes-
Oxley, the methods that corporations
use to estimate and report environ-
mental liabilities have come under in-
creased scrutiny. Since August 2002 a
number of environmental organiza-
tions led by the Rose Foundation have
petitioned the SEC to adopt the Asso-
ciation for Testing and Materials
(ASTM) “Standard Guide for Estimat-
ing Monetary Costs and Liabilities for
Environmental Matters” (ASTM E
2137) as a regulation. The petition
states that “Without clearly articulated
methods for estimating costs and liabil-
ities and without full and accurate dis-
closure, significant underreporting and
inaccurate reporting will continue.”
The ASTM standard would also require
reporting companies to aggregate en-
vironmental liabilities to determine if
they exceed the SEC materiality thresh-
old rather than consider them on an
individual basis.

Other organizations such as the
Corporate Environmental Enforcement
Council (CEEC) have expressed their
disagreement with the pending rule-
making petition citing the need for in-
creased enforcement of existing laws
rather than a “fundamental overhaul
of the environmental disclosure re-
quirements.” To date, no action has
been taken by the SEC in response to
the petition.




where there is more than one interest-
ed party (i.e., mergers and acquisi-
tions; insurance contracts), especially
where one party or another is accept-
ing a great degree of financial risk as-
sociated with the liabilities.

Using this approach a range of po-
tential outcomes can be developed for
a property, such as Property E. The
total cost for each scenario presented
above for Property E is actually the
sum of the costs for a number of indi-
vidual tasks (remedial investigation,
remedial design, capital construction,
O&M costs, potential NRD claims,
etc.). Each individual task can be as-
signed a range of costs and probabili-
ties. The various costs and probabili-
ties are then evaluated using a Monte
Carlo statistical model to develop a
probability distribution for the poten-
tial environmental costs either for a
single property or for a portfolio of
properties. The resultant output is a
continuous curve of probability versus
cost, as shown in Figure 1.

Note that although the single out-
come estimate for Property E was
$800,000 and the expected value was
$930,000, the probability analysis in-
dicates that there is a 20% probability
that the cost could exceed these val-
ues. The cost may actually approach
$1.7 million which is more than dou-
ble the single outcome estimate.

The aggregate cost probability
curve for the portfolio of properties A
through E is shown in Figure 2.

Note that although the single out-
come cost estimate for the portfolio
was $5,180,000, the probability anal-
ysis indicates there is a 50% probabili-
ty that the cost will exceed this value
and that the cost could approach $9
million.

Using this approach the risk man-
ager can understand the full continu-
um of costs and risk and can effective-
ly manage based on an evaluation of
the cost distribution. For example, in
Figure 1 there is an “inflection point”
at the 80% probability mark where
the slope of the curve increases signifi-
cantly. This represents a point of sig-
nificant additional risk. Upon further
evaluation, it may be determined that
there is a possibility that ground water
contamination at this site may extend

off-site and there is a risk of third
party liabilities. This potential third
party liability is the reason for the up-
ward inflection in costs. By collecting
additional samples to prove that con-
taminated ground water is not migrat-
ing off-site, it may be possible to elim-
inate third party impacts as a potential
risk factor and smooth out the cost
probability curve.

Environmental remediation projects
typically take up to 30 years or more

Figure 2 - Estimating Environmental Liabilities
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situation since it only provides a cost
range as the final result. In addition,
most experienced environmental pro-
fessionals are capable of assigning
probabilities to different scenarios
based on professional judgment and
experience. Therefore this approach is
not typically necessary. Finally, while
acceptable under current SEC rules,
the known minimum value approach
is losing favor as this type of ap-
proach is coming under increased
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to complete. Although beyond the
scope of this article, a more detailed
analysis of costs and timing can allow
the risk manager to project future
cash flows for environmental liabilities
on a NPV basis, similar to loss devel-
opment curves they are used to deal-
ing with.

Where to Estimate
Environmental Liabilities

Financial statements. Under the cur-
rent regulatory climate it is acceptable
to estimate environmental liabilities
using any one of the methods de-
scribed. Given that there is growing
concern about the accuracy of envi-
ronmental disclosures in financial
statements some sort of probability
analysis is recommended. The single
outcome approach is not recom-
mended since it does not address
variability at all. The range of values
approach is really not useful in this

scrutiny by those who are concerned
about the underreporting of environ-
mental liabilities.

The preferred method for SEC fil-
ings would be the expected value ap-
proach. The most likely value ap-
proach is also acceptable, although it
has the same limitations as the single
outcome method. Probabilistic models
can also be applied if a more in-depth
analysis of liabilities and potential
variations from expected values is de-
sired.

Sale or purchase of environmentally
impaired properties or brownfields. The
uncertainty associated with environ-
mental cleanup costs are often a sig-
nificant stumbling block to the sale,
purchase or redevelopment of im-
paired properties. Typically projected
cleanup costs are factored into the
purchase price of a property or are set
aside in an escrow account to cover
cleanup costs. Take the example of
Property E above. The seller of the
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property may estimate that projected
cleanup costs are $400,000 based on
a single outcome cost estimate and the
potential buyer may estimate the
cleanup costs to be closer to $1.5 mil-
lion. In some situations this difference
of opinion may prove to be a deal
breaker. This underscores the short-
comings of single outcome cost esti-
mates in this type of situation.

As can be seen in Figure 1, both
cost estimates are actually within the
realm of possible outcomes, albeit at
the fringes of the probability distri-
bution. In this situation a more so-
phisticated probabilistic evaluation is
always better since it could provide
the basis for moving ahead with the
deal. If both sides agree on a proba-
bility distribution such as that shown
in Figure 1, the parties might be able
to agree on a number somewhere
nearer the middle of the probability
curve. Or the potential buyer may
conduct a Phase II sampling program
to resolve certain key risk factors in
order to flatten the price curve. The
bottom line is that each party can
factor the range of costs into their fi-
nancial analysis of the transaction
(e.g., calculate rate of return etc.), to
decide what their risk tolerance level
may be.

Purchasing environmental insurance.
The most common environmental in-

surance products are Cleanup Cost
Cap (CCCO) and Pollution Legal Liabil-
ity (PLL). CCC policies allow compa-
nies to limit the costs related to the
cleanup of “known” conditions at con-
taminated sites by providing extra
funds to complete a site cleanup in
the event of a cost overrun. CCC poli-
cies can be written for a single site or
to cover aggregate liability over a port-
folio of sites and they are often used as
a tool to help manage the financial un-
certainties associated with environ-
mental liabilities and can be applied in
either of the situations discussed
above. For example they can be used
to cap environmental liability expo-
sures associated with SEC filings or
can facilitate property sales by cap-
ping sales price adjustments or escrow
set-asides. PLL policies transfer the
risk of cleanup for unknown pollution
conditions at a site. Since unknown
costs can not be assigned a probability
of occurrence or monetarily quanti-
fied, the following example will focus
on estimating known costs for CCC
policies.

Loss forecasting is central to the
role of insurance underwriting. Most
insurers use some sort of probabilis-
tic model as described above to de-
velop a probability distribution curve
for potential environmental liability
costs similar to Figures 1 and 2. An

insurer might choose the 70% or
80% probability for the “attachment
point” of an insurance policy. This is
the cost at which the policy will
begin to pay out. As shown in Figure
1 and Figure 2, for an 80% probabili-
ty, this would be $900,000 for Prop-
erty E and $7 million for the portfo-
lio of sites. Risk managers can lower
policy attachment points and premi-
ums by understanding how the prob-
ability models are used and by in-
structing their EHS staff to collect in-
formation that will reduce uncertain-
ty and narrow the range of potential
costs associated with environmental
liabilities.

One price does not fit all. As shown
in the examples provided, “one price
does not fit all” when it comes to esti-
mating the cost of environmental lia-
bilities. However, it may be fair to say
that one price range does fit all. The
risk professional who understands the
various cost estimating methods and
how they are applied in different situ-
ations can help reduce financial un-
certainty and risk associated with en-
vironmental liabilities for their organi-
zations and can ensure proper disclo-
sure of environmental liabilities on fi-
nancial statements. R

Edward Sullivan, P.G., ARM is a se-
nior project manager with The Whitman
Companies, Inc., a New Jersey-based
environmental consulting firm.
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