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At preent there arel,194 Supefundsites throughou the
United States on the National Priorities List where past
releases of hazardous substances have contaminated
natural resour ces and pose ahuman healthrisk. Section
107 of the Superfund Act (mae formally, the
Comprehensive Environmental Regponse, Canpensation,
and Liability Act or CERCLA) allowsfederal and state
government agencies in their role as natura resource
trustees to collect monetary damages from reponsible
paties for injuies to natural resources (such as
groundwate) asaresult of hazardous-substance rel eases.
The agencies must use the recovered natura resource
damages to restore, rehabilitate, replace or aoquirethe
equivaent of the injured natural resources.

This article focuses on assessing natural resource
damages as aresult of groundwater injuries. The first
section briefly describes the phases in the damage
assessment process. Wethen discuss some techni quesfor
valung reductions in the services provided by
groundwvater. Next, we examine the applicahlity and
measurement of so-called nonuse val ues associated with
groundwate. Finally, wedescribethemain challengesin
assessing groundwater damages.

DAMAGE ASSESSMENT PROCESS

Figure 1 shows the three phases in the damage
assessment process at Superfund sites accarding to
regulations promul gated by the U.S. Department of the
Interior (DOI).Y In thefirst phase, scientists determine
the nature and extent of theinjuries to natural resources
from the hazardous-substance relesse. In the second
phase, scientistsand economi stswork togeth er toquantify
the reduction in natural resource services asa result of
theinjuries. Finally, econamistsdeterminethe monetary
damages assaci ated with thereduction in natural resource
services and thetrustees devd op arestaration plan in the
these phasesin more detail below.
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Figure 1
Three Phases in the Damage Assessment Process

Injury Determination

In the DOI regulations a natural resource injury is a
measurablechange in the physical or chemical quality or
the viahlity of natura resources as a result of a
hazar dous-substance release (43 CFR 811.14). TheDOI
regulationsemphasizethat there must be adear pathway
connecting the injury to the release. Thus, the natural
resource trusteesmu st demonstr atethat therel ease caused
the observed injuries. For groundwater resources in
partiaular, the following information shouldbe collected
during the injury-determi nation phase to measure the
extent of the injury attributable to the hazardous-
substance release:

Regulatory standar dsfor the maximum concentr ation
of various substances in groundwater

Concentration of released contaminants in the
groundwat er

Areal extent of the contaminated groundwater over
time

Acre-feet of contaminated groundwater over time
Direction and rate of flow o groundwater
contaminants over time

Connection of groundwater to other natur al resour ces
and any resulting injuri es to these resour ces
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