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Environmental Assessments in the U.S. - A Case Study

Introduction

The Iggo's is the decade of internationalenvironmentalactivism. The
concerns and issues that are the basis of this activism are now extremely
importantto business. Numerous environmentalissueswill affect business
decisions,and 8.keen awarenessof the implicationsof those issuesmay make
the difference Detweer, finan_a: success o_ ruir. '_nvi_onmer_t_'• a_se_ _smen.._
have become the tool to help Dusiness cope w_r, at, importar," env'_ronmer=a
concern.

This talk is focus_,d on environmental assessments as they are practiced in the
United States. Environmental activism has been a factor in business decisions
since the passage of the Clean Air Act in 1963. This paper will discuss the
current standards of practice in the U.S., the needs for assessments at
industrial facilities, and a case study from a U.S. industrial facility.

More than 750,000 commercial real estate transactions take place in the U.S.
each year. Each of these transactions has a potential liability for th_ buyer
and lender as a result of environmental impairment caused by hazardous
materials located in buildings on sites, in the soil, or in the groundwater.
Persons who knowingly or unknowingly acquire environmenta!ly impaired property
or who lend the money to purchase that property are liable for the cost of
cleanup.

Regulatory Background

The U.S. regulationsdesignedto protectthe environment(whichpotentially
affect business)were first enactedin 1963with the passageof the Clean Air
Act. Over the ensuing decades,other regulationswere passed controlling
waste disposalactivities,toxic substances,pesticides,and a myriad of other
specificconcerns. Table I lists the more prominentregulationsenacted in
the U.S. in the past three decades.

Table I.
'

Clean Air Act (1963)
Resource Recovery Act (]970)
Amendmentsto the Clean Air Act (1970, 1977, 1992??)
Federal Water Pollution Control Act (1972)
Resource Conservation and Recovery Act (1976)
Toxic Substances Control Act (1976)

- Occupation Safety and Health Act (1976)
• Clean Water Act Amendments(1977- 1990)

Comprehensive Environmental Response, Compensation and Liability
, Act (CERCLAor SUPERFUND)(19B0)
• Hazardous and Solid Waste Amendments (1984)

National Emission Standards for Hazardous Air Pollutants

I (1970/1977)SuperfundAmendmentsand ReauthorizationAct (SARA)(19B6)

lt is noteworthythat these reoulatoryrequirementshave been enacted over a
30-yearperiod_regardlessof the economicclimateof the time. lt is clear

'_ _ _ _ strong groundswell of sentiment to protect and cleanup thei_r|c:_ _,,_, ....

environment



purchased by the agency. These publicationswere written by the banking
industry for the banking industry,but they closely follow the historical
records search and site inspection proceduresoutlined in the 1987 EPA
article.

These bankingguidelineshavebeenwidelydistributedin the lendingindustry,
but have not been adopted by the mainstreamU.S. commercial banks. Many
lending institutionshave developed their own environmental assessment
guidelines, based on a variety oT sources. However, many lending
institutions,particularlyregionaland localbanks,have not reactedto the
well documented liability associated with environmentalhazards in real
estate. This is due in part to the very competitivenature'ofthe banking
industry where some lenders are willing to make real estate loans without
requiringborrowersto conductassessments.

FederalHome Loan Bank Board

In February,1989,the FederalHome LoanBank Board reactedto the confusion
in the banking industry. The board, which regulates federallychartered
savings and loan associations, issued Thrift Bulletin TB-16, entitled,
"EnvironmentalRisk and Liability."Thisguidanceprovidesthese associations
with guidelinesfor conductingPhase I environmentalassessments. TB-16 was
developed becauseof the confusionin the industryand the need to tighten
controlson savingsand loanreal estatetransactions.TB-16,likethe Fannie
Mae and FreddieMac guidance,providesa checklistfor a three-stepapproach,
as was first suggestedin the 19B7 EPA article.

Associationof Soil and FoundationEngineers

Geotechnicalengineersbecameinterestedinenvironmentalassessmentsshortly
after the pasage of SARA (1986). Their close ties to the construction
industry lead to an early demand for environmentalassessmentsto allow
buildersto obtainloans. Many geotechnicalfirmswere eager to providethese
services to their long-term clients, but found the lack of an industry
standardverydiscomfiting.The Associationof Soil and FoundationEngineers
(ASFE),a geotechnicalengineeringstandardsand practicesgroup,became one
of the first engineeringorganizationsto recognizethe need for a standard.
In 1988, the ASFE began working on a pamphlet eventually entitled
"PreacquisitionSite Assessments" RecommendedManagement Procedures for
ConsultingEngineeringFirms." Numerousreviewdraftswere circulatedthrough
working groupswith the final result publishedin October 1989.

The ASFE pamphletwas the first attemptat producingan industrystandardfor
conductingsite assessments, lt primarilyfocusseson liabilityand general
policy issuesaffectingengineerswho conductenvironmentalsiteassessments.
lt includesa detailedchecklistwhich calls for"

• a reviewof title and tax records
• reviewof federal, state,and local records
• review of historicalaerial photographs
• reviewof the EPA CERCLIS (a listof candidatesites for the Superfund

NationalPrioritiesList)
• a review of the RCRA generatorlist
• a detailedsite inspectionchecklist.



Due Di 1i gence
_, ,,.

The Comprehensive Environmental Response Compensation and Liability Act of
1980 (CERCLA)has been primarily responsible for creating the need to perform
audits prior to purchasing real property. The basic premise under CERCLAis
that buyers of contaminated real estate are liable for the cost of cleanup
whether or not they contributed to the contamination or were cognizant of the
problems. The concept of joint and several liability has been used by
regulators to cast a broad net when looking for parties to remediate real
estate. This doctrine has been extended to include circumstances where
lenders can become liable for cleanup if they had a substantial involvement
in the management of property.

CERCLAwas enacted in 1980 and amended in 1986 by Superfund Amendments andhe innocent landowner defense provision in SARA
ReauthorizationAct (SARA). T _. L.._..... +o become concerned with
was the impetus for the real es_aze Dus_,=== _ - eft
developingdue diligencestandardsas a defensefrom liability in prop Yurchasermust prove that he has "conductedall
transactions. Under SARA, a p ......_<. =mA uses of the propertye revious OWn_F_"'P="_
appropriateinquiry" into th p . . o minimlze
consistentwith goodcommercialor customarypractlceIn an effortt
liability. While their intentionswere good, unfortunately,no ,'commercial
or customarypractice"has been establishedin the U.S. Thus, SARA defined
a standardby referenceto a non-existentstandard. The originalvision of
the authors of this legislation,a standardof practicefor the industryto
follow,has yet to be put into practice.

EPA Approach 19B7

In 1987 two EPA employees,Edward Reich and Sre,en Leifer, published an
article entitled "The Import of EnvironmentalRegulations on Business
Transactions." They recommended that a prospective buyer take three
precautionarysteps in purchasingproperty"

• Conducta thoroughreviewof the historyof the site;
• Review federal,state and local recordson the site;
. Conduct an environmentalinvestigationbased on the results of these

reviews.

The concept appears to be simple, but the need for multiple disciplines
hamperedefforts co implementthe three steps. Many engineeringfirms were
well equippedto performsite investigations,but the potentialliabilityfor
conducting environmentalassessments discouragedthem from pursuing the
business. 'Thosefirmswell equippedto performrecordreviews and to consult
with regulatoryagencies,often lacked the experiencedengineeringst_ff to
conduct the site investigations. The overall lack of a defined standard
discouragedmany from takingthe plunge as weil.

_r oration FreddieMac

Shortly after the EPA articlewas published,other U.S. governmentagencies
responsiblefor lendingpracticesbegan to take an interest in the lack of
clearlydefinedstandards.The FederalNationalMortgageAssoication(Fannie
Mae) publishedits Multi-FamilyEnvironmentalHazardsManagement Procedures
in August 19BB. 'Theseprocedureswere quicklyfollowed in November,19BP.,
with the Federal Home Loan Mortgage Corporation (Freddie Mac) proposed

........ :-_ -nderwritingenvironmentalhazards associated with loans



The Phased Assessment Approach

Real estate can be grouped into types that have greater or lesser
susceptibilityfor environmentalimpairment. In the U.S., currentproperty
classesincludeindustrial,commercial,residential,agricultural,timber,and
pristine£unaffectedbyman). Currently,industrialand commercialproperties
are most likely to present hazards to buyers. Residential properties
typicallydo not pose greatriskswiththe exceptionof thosewhere businesses
have been run out of the home. Timbered sites can present problems,
especially where mining has taken place and there is limited access or
visibilityfrom the air. Pristineland is usuallyunaffectedunless there is
an off-site source of contaminationthat has migrated to'the property.
Agricultural property poses special threats depending on the
pesticide/herbicidepracticesof the farmers.

The currentpractice in the U.S. is to group assessmentsinto three phases.
The Phase I assessmentis designedto determinewhetheror not the potentiB!
for contaminationexists. If duringthe courseof a Phase I assessmentit is
determinedthatthe potentialfor contaminationexists,a Phase 11 assessment
is performed to confirm the presence of contamination. This assessment
usually consistsof samplingaround suspectedsources of contamination. A
Phase II assessmentis not necessarilydesigned to collect the information
necessaryto remediatea site,but is used for a "go,no-go"decisionfor the
propertytransaction. A Phase III assessmentis conductedto determinethe
extent of contaminationand to gather informationabout remediation.

Phase I assessmentsare typicallycommissionedby the prospectivebuyer since
the burdenof due diligencefalls on the purchaserof a property. Often, the
buyer and sellerwill jointlycontributeto the costs of Phase II and Phase
III assessments.

Phase I Assessment

A Phase I assessment includes a records search, interviews, and a site
inspection. Samples of on-site materials, soil, or surface water or
groundwaterare not usuallytaken.

The records search includes a title search for the past owners of the
property. Where practicable,aerial photographs, historical societies,
museums, fire stations, land use maps, and permitting agency records are
reviewed. This work can be conductedby a juniorengineeror any other person
trainedinenvironmentalhazards. Specialtyfirmshave sprungup that perform
record searches at a fixed fee. These firms are often less expensivethan
having an engineer perform the work, and their records searches should be
reviewedby an in-houseengineer.

Interviews of current tenants and neighbors are often good sources of
information. Typically, a prepared questionnaire is used to guide the
interview. Anecdotal informationcan be used to focus later information-
gatheringactivities.

Site inspectionis typicallyconductedby an experiencedengineer. Sites are
examinedfor evidence of undergroundstoragetanks or associatedplumbing,
signsof debrisdumping, stainedsoil, stressedvegetation,waste containers,
and off-siteactivitiesthat may either affectthe property or provide some
indicationof the land use. The site inspectionis typicallyconductedat the
same time as the interviews.



The Phase I assessmentfindings shouldbe compiled in a written report. A
written recordnot only providesthe prospectivebuyer with a document that
can be used to help obtain a loan, it provides the engineeringfirm with
documentationof the work performed. If the Phase I assessmentrevealsthat
there is no or limited potential for contaminationon a site, then the
requirementsfor all appropriateinquiryshouldbe met. Again, a standardof
care is clearlyrequired.

Phase II Assessment

Once the potent'ialfor contaminationhas been established,many real estate
transactions are canceled due to the potentially enormous costs for
remediation. Inthose instanceswhere eitheror both partiesto a transaction
feel that the cost for further investigationis warranted, a Phase II
assessment can be performed. The Phase II investigationis based on the
findingsof the Phase I assessment.A samplingand analysisplan is prepared,
keeping in mind the objectivesof the investigation. In some instances,a
Phase II assessmentcan be a quick surveyto fill in a data gap or to confirm
a finding, For example,if a formermachineshopwas to be sold and the Phase
I assessmentindicatedthat the stainedsoils near the shopwere a potential
environmentalliability,the Phase II samplingplan could simply be to take
soil samples in the appropriate areas. Where potential groundwater
contamination is suspected, wells may have to be drilled and samples
collected. The scope of the Phase II assessmentis clearly linked to the
nature of the site.

Phase III Assessment

The Phase III assessmentis more closelylinkedto site remediation,and often
is not _onsideredpart of the environmentalassessment. There are instances
where contaminationis confirmed,butthe suspectedscaleof contaminationand
the potentialcost for remediationmake a further investigationreasonable.
Phase III assessmentsare clearlysite-specific.

ASTM Guidance- TransactionScreening

The AmericanSocietyfor Testingof Materials(ASTM)is one of the oldest and
most respected standards and practice groups in the U.S. The ASTM
Subcommitteeof CommercialReal EstateTransactionswas establishedin 1990
with the mission of developing a standard of care for environmental
assessments. A draft ASTM standardwas publishedin October,1991??. While
the standardthat is finallyproducedby the ASTM does not have the power of
law, this standardmay be adoptedby many lending institutionsas well as
engineeringfirms, as a standardwhich will establishdue diligencefor the
industry.

The draft standardis a multi-phasedprocesswith a significantchange from
other procedures. The legal task group of the Subcommitteerecognizedthat
"all appropriateinquiry"dependson the type of transaction. They concluded
that the law does not require a Phase I environmentalassessment in every
case. Instead,the group developeda preliminarydue diligence screening
!Itransactionscreening) that will help those conducting real estate
_transactionsdeterminewhat level of inquiryis appropriate. Transaction



screeningis a three-stepprocesswhich includes"

• an environmentalquestionnaire

• a governmentrecordsreview

• a propertyinspection.

The questionnaireseeks informationabout the prior and current use of a
property. The records review provides informationheld by the government
agencies charged with collecting that informationabout the property in
questionas well as adjacentproperty. The site inspectionguide is linked
to the questionnaire.The transactionscreeningis designed to be followed
by a bank officialor loan officer. The questionnaireand site inspection
list can be filledout with "yes", "no," or "do not know" answers. "Do "ot
know" and "yes" answers require additional inquiry, usually a Phase I
environmentalassessment.

The transactionscreeningprocess servestwo needs. First the process can
satisfythe due diligencerequirementof SARAwith less expense and effort.
Second,as more propertiesare screenedusing thislower cost procedure,more
properties will be examined for environmentalhazards. Of the 750,000
commercialrealestatetransactionsthat placein the U.S. eachyear, only 25%
now have a Phase I assessmentperformedas partof the transaction. However,
this less expensive process will likely be used in the future in most
"smaller"transactions,therebyincreasingthis percentage.

EPA Lender Liabilit.',Rule

EPA proposeda "lenderliabilityrule" in June 1991, based on the results of
a number of legal decisionsin the previousthreeyears. This rule specifies
a range of actions,includingforeclosure. That lenders can take to manage
and protecttheir collateralwithoutbeing held liable under Superfund.

CongressionalLegislation

In recent years, the U.S. Congresshas tried to pass legislationthat would
clarifythe "duediligence"requirements.Variousbills sponsoredin boththe
House of Representativesand the Senate have been introduced, lt appears
likely however,that these bills will be delayed for severalyears until
debate beginsagain on the Superfundreauthorizationbill.

A Case Study - FoundrySite in Tacoma,Washington

As an exampleof a site going throughall three phases of an environmental
assessment,there are probablyfew clearerexamplesthan that of a foundryin
Tacoma,Washington. (The name of the site and the sponsorof the work have
been omitteddue to ongoinglitigation.)

i The Tacoma tideflatsis a large area in downtownTacoma, Washington. This

area is industrialized,centeredprimarilyalong a series of waterways. One
of the industriesin this area was a foundrywhose primaryproductwas parts
for the oil industry. The businesswas quite successfulfor many years, but

- when the oil bust of the 1980's occurred,the foundrywas no longer able to
| stay in business The bank holdingthe mortgageon the propertyforeclosed•

in 1988, without f_rst considering that the site may prove to be an
_n_,_onmentBlIiabil"ty.
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A Phase I assessmentwas conductedearly in 1989. lt was clear that the site
was potentiallycontaminatednot only from the fouldryoperations,but also
from three undergroundstoragetanks on the facility.Therewas evidencethat
the propertiesadjacent to the foundry, a machiningfacility and a large
petroleumtransfer facility,could potentiallyaffect the property. These
facts and the locationof the propertyon fillmaterialprompted the bank to
sponsora Phase II assessment.

The Phase II assessmentwas conductedunder an acceleratedschedule,due to
the bank's desire to liquidate the property as soon as possible. As
consultants, we decided to move a gas chromatographand.a thin layer
chromatographylaboratoryto the site in order to get immediateturn-around
on the samples. This approachsaved the clientmoney in two ways: the field
lab analyseswere actuallyless expensivethan the commerciallaboratory,and
we were able to reducedown-timewith the drill rigs and personnelon site.

The underground storage tanks posed the most probable source for
contamination. In this instance,knowingthat the tanks posed a liability,
we decidedto removethe tanks and investigateat the same time. This saved
money that would have been spent on drillingand gave us the best chance to
quicklyremediateany problems.

Two of the tanks were pulledearly in the investigation.The largest tank,
a 19,000-gallonfuel oil tank locatedwithin one of the buildings,proved to
be sound,with minimalcontaminationaroundthe fill spoutand aroundsome of
the joints. A smallerheatingoil tank locatedin an alley also proved to be
sound. Both of these potentialliabilitieswere removedquicklyat a minimal
cost.

The third tank, which containeddiesel fuel, was locatedadjacentto one of
the out-buildingson the site. This tank was so close to the building that
we investigatedusing hand-heldaugers to collectsoil samples. We quickly
found that this tank had leaked,and moreover,thatthe leak from the tank had
mixed with contaminationcomingfrom an off-sitesource.

We sampledall of the pits in the foundrybuildings,drilledwells up and down
gradient of the property,and investigateda numberof unidentifieddrums
found in one of the buildings.

The results of the Phase II assessmentwere presentedto the client. The
drums were the most pressingissue and we urged the bank to move quickly to
identifythe contentsand remove them from the site.

Although metals contaminationwas widespreadat the site, the actual volume
of contaminationwas unknownsince the Phase II assessmentwas designed only
to confirm the presence of contamination. The amount of petroleum-
contaminatedsoilwas also unknown. The likelihoodof an off-sitesourcefor
contaminationwas confirmedwhen we learnedthat the petroleum facilityhad
an active free productrecoverysystem installedimmediatelyadjacentto the
foundry.

The bank was distressedat the findings of the assessment. One of their
immediateconcernswas to determinethe extentof their liabilityin order to
divestthemselvesof the property. At this point,we electedto approachthe
problemusing existingdata, professionaljudgement,and probabilisticrisk
assessmenttechniques. This approach minimizedexpense to the client and
_,_H_H _ _no= of co_t._that could be used to make manaaement decisions.



Our analysishad to be augmentedwith a Phase 111 assessment,but it provided
a preliminaryestimateof liabilitythatwas essentialto the bank'splanning.

Our approachis based on @RISK,a softwarepackagethat providesthe userwith
a large number of statistical functions that can be attached to Lotus
spreadsheets. The packagewas designedwith the businesscommunityin mind,
but it was easily adaptedto our use in this environmentalassessment.

The primarymethodof remediationconsideredfor this sitewas excavationand
disposal. Most of the metals contaminationwas indoors,precluding in-situ
or ex-situtreatmentoptions. The foundry is located in a busy industrial
area where there is limitedspace availableoutsidethe building.

Petroleum hydrocarboncontaminationassociatedwith the diesel tank could
logicallybe dividedintotwo areas;the areaimmediatelyadjacentto the tank
where the soils were heavilycontaminated,and the area away from the tank
that had been potentiallycontaminatedby the off-site source. In-situ
treatment was considered for these materials, but the bank's concern to
rapidly clean-up the site eliminatedthese options. Excavation,within a
reasonablecost, was their preferredoption.

!

The drums presenteda less tractableproblem. The costs for disposal of the
materialswas naturallydependenton what thosematerialswere. We were able
to speculateon the contentsof some of the drums based on the appearanceof
the material and the labels on them. lt was clear that some would not have
to be taken to a hazardouswaste disposalfacility.

A panel of remediationexp_rtswere convenedto assessthe costof remediation
given the bank's preferred remediationoptions. We set up base cleanup
scenariosfor the site for input intothe @RISKprogram. The number of drums
was known, and the expertswere asked to developa probabilitydistribution
functionfor the numberof drums that would have to go to the hazardouswaste
facility,the number of drums that could go to the countylandfill,and the
number of drums that could be disposedof on site.

Next, a base scenariowas developedfor the metals-contaminatedsoils. The
panel used the Phase II data to estimatethe volume of each pit. Examining
the chemicalanalyses,they estimatedthe minimum,most likely, and maximum
volumes of soil that would have to be disposed of in a hazardous waste
facility. Removedsoil would be replacedwith clean backfill.

The minimum,most likely, and maximumvolume of soil aroundthe diesel tank
thatwould requiretreatmentwere alsoestimated. Theyconsideredthe likely
cost of treatment and assigned a correlationcoefficientto the cost and
volumes. As in the pits, costs were assignedto the necessary volume of
backfillmaterial.

Finally,theydevelopeda scenariothat includedtreatingthe groundwaterthat
was contaminatednear the dieseltank. This scenariowas based on costmodels
developedby EPA.

The purposeof the analysiswas to determinethe range of costs that the bank
would likely face in order to divest itself of the property. In order to
performthis analysis,we identifiedthe variablesthat affectthe costs of



remediation. Var ables that were consideredincluded'

• the quantityof contaminatedsoil
• excavationand transportationcosts
• replacementmaterialcosts (forlandfilldisposaloptions)
• hazardouswPste landfilldisposalcosts
• groundwaterremediationcosts
• analyticalcosts
• engineeringcosts.

The analysisdid not includeestimatedcosts for legal fees, consultingfees
for negotiationswith regulators,additional site investigation,or site
restoration.

Rather than simply using single, constantvalues for many of the variables
affectingcost, we estimatedlikely ranges,assigningminimum, expected and
maximum values for the variables. For example, the costs for backfill
material may vary dependingon the availabilityof suitablematerial. The
range in costs for clean backfillmay vary fromas littleas $5 per cubic yard
to as much as $10 per cubic yard. We assigneda triangulardistributionfor
the cost of clean backfill. Many of the other variableswere assigned a
distribution based on an estimate of the variables anticipatedminimum,
maximum and most likely value.

The @RISK simulation uses a sampling program to select values for each
variablebased on its distribution.The spreadsheetis thenrecalculatedwith
new values selectedfor each iteration. Numerousiterationsare run, and a
resultingdistributioncurve isgeneratedfor totalcostthat incorporatesthe
distributionsassignedto the various cost factors. The distributioncurve
provides informationon the potential range of costs and probabilities
associatedwith this range.

The resultingestimatefor the range of remediationcostswas used by the bank
to make their decision on the dispositionof the property. A Phase III
assessment was eventually performed to confirm the results of the @RISK
analysis. The success of the probabilisticapproach was evident when the
results from the Phase III assessmentwere compared to the range of costs
predicted:usingthe @RISK approach.
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