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Figure 1
Three Phases in the Damage Assessment Process
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At present there are 1,194 Superfund sites throughout the
United States on the National Priori ties List where past
releases of hazardous substances have contaminated
natural resources and pose a human  heal th r isk.  Section
107 of the Superfund Act (more formally, the
Comprehensive Environmental Response, Compensation,
and Liability Act or CERCLA) allows federal and state
government agencies in  their r ole as natural resource
trustees to collect monetary damages from responsible
parties for injuries to natural resources (such as
groundwater) as a result of hazardous-substance releases.
The agencies must use the recovered natural resource
damages to restore, rehabilitate, replace, or acquire the
equivalent of the injured natural resources.

This article focuses on assessing natural resource
damages as a result  of groundwater injuries.   The first
section  briefly describes the phases in the damage
assessment process.  We then discuss some techniques for
valuing reductions in the services provided by
groundwater.  Next, we examine the applicability and
measurement of so-called nonuse values associated with
groundwater.  Finally, we describe the main challenges in
assessing groundwater  damages.

DAMAGE ASSESSMENT PROCESS

Figure 1 shows the three phases in the damage
assessment process at Super fund sites according to
regulations promulgated by the U.S. Department of the
Interior (DOI).1  In the fir st phase,  scientists  determine 
the nature and extent of the injuries to natural resources
from the hazardous-substance release.  In the second
phase, scientists and economists work together to quantify
the reduction in natural resource services as a result of
the injuries.  Finally, economists determine the  monetary
damages associated with the reduction in natural  resource
services and the trustees develop a restoration plan in the
these phases in more detail  below.

Injur y Determination

In the DOI regulations a natural resource injury is a
measurable change in the physical or chemical quality or
the viability of natural  resources as a resul t of a
hazardous-substance release (43 CFR §11.14).  The DOI
regulations emphasize that there must be a clear pathway
connecting the in jury to the release.  Thus, the natural
resource trustees must demonstr ate that the release caused
the observed injuries.  For groundwater  resources in
particular, the following information should be collected
during the injury-determination phase to measure the
extent of the injury attributable to the hazardous-
substance release:

C Regulatory standards for the maximum concentration
of various substances in groundwater

C Concentration of released contaminants in the
groundwater

C Areal extent of the contaminated groundwater over
time

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

contaminants over time
C Connection of groundwater  to other natural resources

and any resulting injuries to these resources


