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AGENCY: Environmental Protection
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ACTION: Final rule.
SUMMARY: The Environmental Protection
Agency (EPA) is adopting revisions to
the Hazard Ranking System (HRS), the
principal mechanism for placing sites on
the National Priorities List (NPL). The
revisions change the way EPA evaluates
potential threats to human health and
the environment from hazardous waste
sites and make the HRS more accurate
in assessing relative potential risk.
These revisions comply with other
statutory requirements in the Superfund
Amendments and Reauthorization Act
of 1986 (SARA).
DATES: Effective date March 14, 1991. As
discussed in Section III H of this
preamble, comments are invited on the
addition of specific benchmarks in the
air and soil exposure pathways until
January 14, 1991.
ADDRESSES: Documents related to this
rulemaking are available at and
comments on the specific benchmarks in
the air and soil exposure pathways may
be mailed to the CERCLA Docket Office,
OS-245, U.S. Environmental Protection
Agency, Waterside Mall, 401 M Street,
SW, Washington, DC 20460, phone 202
382-3046. Please send four copies of
comments. The docket is available.for
viewing by appointment only from 9:00
am to 4:00 pm, Monday through Friday,
excluding Federal holidays. The docket
number is 105NCP-HRS.
FOR FURTHER INFORMATION CONTACT:

Steve Caldwell or Agnes Ortiz,
Hazardous Site Evaluation Division,
Office of Emergency and Remedial
Response, OS-230, U.S. Environmental
Protection Agency, 401 M Street, SW,
Washington, DC 20460, or the Superfund
Hotline at 800-424-9346 (in the
Washington, DC area, 202-382-3000).
SUPPLEMENTARY INFORMATION:
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I. Background
In 1980, Congress enacted the
Comprehensive Environmental.
Response, Compensation, and Liability
Act (CERCLA) (42 U.S.C. 9601 et seq.),
commonly called the Superfund, in
response to the dangers posed by
uncontrolled releases of hazardous
substances, contaminants, and
pollutants. To implement section
105(8(A) of CERCLA and Executive
Order 12316 (46 FR 42237, August 20,
1981], the U.S. Environmental Protection
Agency (EPA) revised the National Oil
and Hazardous Substances Pollution
Contingency Plan (NCP), 40 CFR part
300, on July 16, 1982 (47 FR 31180), with
later revisions on September 16, 1985 (50
FR 37624], November 20, 1985 (50 FR
47912), and March 8, 1990 (55 FR 8666).
The NCP sets forth guidelines and
procedures for responding to releases or
potential release of hazardous
substances, pollutants, or contaminants.
Section 105(8)(A) of CERCLA (now
section 105(a)(8)(A)) requires EPA to
establish:
Criteria for determining priorities among
releases or threatened releases [of hazardous
substances] throughout the United States for
the purpose of taking remedial action and, to
the extent practicable taking into account the
potential urgency of such action, for the
purpose of taking removal action. Criteria
and priorities * * * shall be based upon the
relative risk or danger to public health or
welfare or the environment * * * taking into
account to the extent possible the population
at risk, the hazard potential of the hazardous
substances at such facilities, the potential for
contamination of drinking water supplies, the
potential for direct human contact, [and] the
potential for destruction of sensitive
ecosystems * * *
To meet this requirement and help set
priorities, EPA adopted the Hazard
Ranking System (HRS) as appendix A to
the NCP (47 FR 31180, July 16, 1982). The
HRS is a scoring system used to assess
the relative threat associated with
actual or potential releases of hazardous

substances at sites. The HRS is the
-primary way of determining whether a
site is to be included on the National
Priorities List (NPL), the Agency's list of
sites that are priorities for long-term
evaluation and remedial response, and
is a crucial part of the Agency's program
to address the identification of actual
and potential releases. (Each State can
nominate one site to the NPL as a State
top priority regardless of its HRS score;
sites may also be added in response to a
health advisory from the Agency for

Toxic Substances and Disease Registry
(see NCP, 40 CFR 300.425(c)(3)).) Under
the original HRS, a score was
determined for a site by evaluating three
migration pathways-ground water,
surface water, and air. Direct contact
and fire and explosion threats were also
evaluated to determine the need for
emergency actions, but did not enter
into the decision on whether to place a
site on the NPL.
In 1986, Congress enacted the
Superfund Amendments and
Reauthorization Act of 1986 (SARA)

(Pub. L.99-499), which added section
105(c)(1) to CERCLA, requiring EPA to
amend the HRS to assure "to the
maximum extent feasible, that the
hazard ranking system accurately
assesses the relative degree of risk to
human health and the environment

posed by sites and facilities subject to
review." Congress, in its Conference

Report on SARA, stated the substantive
standard against which HRS revisions
could be assessed:
This standard is to be applied within the
context of the purpose for the National
Priorities List; i.e., identifying for the States
and the public those facilities and sites which
appear to warrant remedial actions. * * *
This standard does not, however, require the
Hazard Ranking System to be equivalent to
detailed risk assessments, quantitative or
qualitative, such as might be performed as
part of remedial actions. The standard
requires the Hazard Ranking System to rank
sites as accurately as the Agency believes is
feasible using information from preliminary
assessments and site inspections * * *
Meeting this standard does not require longterm monitoring or an accurate determination
of the full nature and extent of contamination
at sites or the projected levels of exposure
such as might be done during remedial
investigations and feasibility studies. This
provision is intended to ensure that the

Hazard Ranking System performs with a

degree of accuracy appropriate to its role in
expeditiously identifying candidates for
response actions. [H.R. Rep. No. 962, 99th
Cong., 2nd Sess. at 199-200 [1986]]

Section 105(c)(2) further specifies that
the HRS appropriately assess the human

health risks associated with actual or
potential contamination of surface
waters used for recreation or drinking
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water and that this assessment should
take into account the potential migration
of any hazardous substance through
surface water to downstream sources of
drinking water.
SARA added two criteria for
evaluating sites under section
105(a)(8)(A): Actual or potential
contamination of the ambient air and
.threats through the human food chain. In
addition, CERCLA section 118, added by
SARA, requires EPA to give a high
priority to facilities where the release of
hazardous substances has resulted in
the closing of drinking water wells or
has contaminated a principal drinking
water supply. Finally, CERCLA section
125, added by SARA, requires revisions
to the MRS to address facilities that
contain substantial volumes of wastes
specified in section 3001(b)(3)(A)(i) of
the Solid Waste Disposal Act,
commonly referred to as the Resource
Conservation and Recovery Act
(RCRA). These wastes include fly ash
wastes, bottom ash wastes, slag wastes,
and flue gas emission control wastes
generated primarily from the
combustion of coal or other fossil fuels.
Specifically, section 125 requires EPA to
revise the HRS to assure the appropriate
consideration of each of the following
site-specific characteristics of such
facilities:
a The quantity, toxicity, and
concentrations of hazardous
constituents that are present in such
waste and a comparison with other
wastes;
e The extent of, and potential for,
release of such hazardous constituents
into the environment; and
* The degree of risk to human health
and the environment posed by such
constituents.
EPA published an advance notice of
proposed rulemaking (ANPRM) on April
9, 1987 (52 FR 11513), announcing its
intention to revise the FRS and
'requesting comments on a number of
issues. After a comprehensive review of
the original HRS, including
consideration of alternative models and
Science Advisory Board review, EPA
published a notice of proposed
rulemaking (NPRM) for HRS revisions
on December 23, 1988 (53 FR 51962). The
NPRM contains a detailed preamble,
which should be consulted for a more
extensive discussion of CERCLA, SARA,
the HRS, and the proposed changes to
the HRS.
Today, EPA is publishing the revised
HRS, which will supersede the HRS
previously in effect as appendix A to the
NCP. CERCLA section 105(c)(1) states
that the revised HRS shall be applied to
any site newly listed on the NPL after its
effective date; as specified in section

105(c)(3), sites scored with the original
HRS prior to that effective date need not
be reevaluated.
The FRS is a scoring system based on
factors grouped into three factor
categories. The factor categories are
multiplied and then normalized to 100
points to obtain a pathway score (e.g.,
the ground water migration pathway
score). The final HRS score is obtained
by combining the pathway scores using
a root-mean-square method. The
proposed HRS revised every factor to
some extent. A few factors were
replaced, and several new factors were
added. The major proposed changes
included:
(1) Consideration of potential as well
as actual releases to air;
(2) Addition of mobility factors;
(3) Addition of dilution and distance
weightings for the water migration
pathways and modification of distance
weighting in the air migration pathway;
(4) Revisions to the toxicity factor;
(5) Additions 'to the list of covered
sensitive environments;
(6) Addition of human food chain and
recreation threats to the surface water
migration pathway;
(7) Revision of the hazardous waste
quantity factor to allow a tiered
approach;
(8) Addition of health-based
benchmarks for evaluating population
factors and ecological-based
benchmarks for evaluating sensitive
environments;
. (9) Addition of factors for evaluating
the maximally exposed individual; and
(10) Inclusion of a new onsite
exposure pathway.
S.EPA conducted a field test of the
proposed MRS to assess the feasibility
of implementing the proposed HRS
factors, to determine resources required
for specific tasks, to assess the
availability of information needed for
evaluation of sites, and to identify
difficulties with the use of the proposed
revisions. To meet the objectives, site
inspections were performed at 29 sites
nationwide. The sites were selected
either because work was already
planned at the site or because the sites
had specific features EPA wanted to test
using the Proposed revisions to the HRS.
The major results of the field test were
summarized on September 14, 1989 (54
FR 37949), when the field test report was
made available for public review and
comment.
II. Overview of the Final Rule
The rule being promulgated today
incorporates substantial changes to
revisions proposed in December 1988.
EPA has changed the rule for three
reasons: (1) To respond to the general
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comment submitted by many
commenters that the factor categories
and pathways need to be consistent
with each other; (2)to respond to
specific recommendations made by
commenters; and (3) to respond to
problems identified during the field test
and discussed in the field test report.
Major changes affecting multiple
pathways include:
9 Multiplication of hazardous waste
quantity factor, toxicity, and other
waste characteristics factors;
* Uncapping of population factors
(i.e., no limit is placed on maximum
value);
* Revised criteria for establishing an
observed release;
• Capping of potential to release at a
value less than observed release;
* Revision of the toxicity evaluation
to select carcinogenic and non--cancer
chronic values in preference to acute
toxicity values;
e Elimination of Level III
concentrations and extension of
weighting based on levels of exposure to
nearest individual (well/intake; formerly
maximally exposed individual) factors;
9 Modification of the weights
assigned to Level I and Level II
concentrations;
* Revisions to the benchmarks used
and methods for determining
exceedance of benchmarks;
* Use of ranges to assign values for
potentially exposed populations;
* Inclusion of factors assessing
exposures of the nearest individual in
all pathways;
* Revisions to distance and dilution
weights in all pathways except ground
water migration;
9.Replacement of the use factors with
less heavily weighted resources factors;
* Evaluation of wetlands based on
size or surface water frontage; and
*.Specific instructions for the
evaluation of radionuclides at
radioactive waste sites and sites with
radioactive and other hazardous
substances wastes.
The major changes in the ground
water migration pathway include:
&Replacement of depth to aquifer/
hydraulic.conductivity and sorptive
capacity factors with travel time and
depth to aquifer factors; and
* Revision of the mobility factor,
including consideration of distribution
coefficients.
In the surface water migration
pathways, the major changes include:
I Elimination of the separate
recreational use threat;
•
e Addition of a ground water to
surface water component;
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* Incorporation of bioaccumulation
into the waste characteristics factor
category rather than the targets factor
category for the human food chain
threat;
* Revision to allow use of additional
tissue samples in establishing Level I
concentrations for the human food chain
threat; and
* Addition of ecosystem
bioaccumulation potential factor for
sensitive environments.

The major changes in the soil
exposure pathway (formerly the onsite
exposure pathway] include
- Elimination of separate
consideration of the high risk
population;
- Inclusion of hazardous waste
quantity in the waste characteristics
factor category;
* Consideration of workers in the
resident threat's targets factor category;
and

* Revisions to scoring of terrestrial
sensitive. environments.
The major changes in the airmigration pathway include:
9 Separate evaluation of gas and
particulate potential to release; and
e Consideration of actual
contamination inr evaluating sensitive
environments.
Figures 1 to,4 show the differences
between the pathways in the original
HRS and in. the final rule.
BILLING CODE 6560-50-M
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Figure 1

Ground Water Migration Pathway
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Figure 3

Soil Exposure Pathway
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Figure 4

Air Migration Pathway
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Section III of this preamble *
summarizes and responds to major
issues raised by commenters. These
issues are organized so that issues. that
affect multiple pathways are covered
first, followed by discussions of
individual pathway issues. Section IV
provides a section-by-section discussion
of the final rule. All substantive changes
not discussed in section III are identified
in section IV. Because the rule has been
substantially rewritten to clarify the
requirements, editorial changes are not
generally noted.
IIl. Discussion of Comments
About 100 groups and individuals
submitted comments on the ANPRM and
NPRM. Nineteen of these also submitted
comments on the field test report; two
other groups submitted comments only
on the field test report. The commenters
included more than 20 State agencies,
several Federal agencies, companies,
trade associations, Indian tribes,
environmental groups, technical
consultants, and individuals. This
section summarizes and responds to the
major issues raised by commenters. A
description of the comments and EPA's
response to each issue raised in the
comments are available in Responses to
Comments on Revisions to the Hazard
Ranking System (HRS) in the EPA

CERCLA docket (see

ADDRESSES

section

above).
A. Simplification
In response to SARA, EPA proposed
revisions to the HRS so that, to the
maximum extent feasible, it accurately
assesses the relative risks posed by
hazardous waste sites to human health
and the environment. Consequently, the
proposed rule required more data than
did the original HRS.
A number of commenters stated that
the data collection requirements of the
proposed rule were excessive given itspurpose as a screening tool. These
commenters expressed concern that the
data requirements were too extensive
for a screening process: specifically, that
the data requirements would -lengthen
the time needed to score sites with the
HRS, increase the cost of listing sites,
and, therefore, limit the money available
for remedial actions. Most
commenters-even those who
considered that the revisions increased
the accuracy of the model-stated that
the resources required to evaluate sites
under the proposed HRS were
excessive.
One commenter suggested the
proposed HRS would be so expensive to
implement that EPA would need-to
develop a new screening tool to
determine whether a site should undergo

an HRS evaluation. Another commenter
suggested that because of the
complexity of the proposed revisions,
preliminary scoring of a site during the
site assessment process would beimpractical because sites would
advance too far in the site assessment
process before they were determined
not t6 be NPL candidates. Several
commenters stated that, with the
additional requirements, the proposed
HRS is more of a quantitative riskassessment tool than the screening tool
it is supposed to be. Another suggested
that the increased accuracy of the
proposed rule over the original HRS is of
marginal value relative to the amount of
time and money involved, and that the
HRS is no longer a quick and
inexpensive method of assessing
relative risks associated with sites.
Several commenters expressed
concern that the increased data
requirements of the proposed HRS
would affect the schedule of the entire
site assessment process. They suggested
that these requirements would create a
backlog of sites to be evaluated, slow
the process of listing sites, and delay
cleanup. Some noted that this would be
contrary to the goal of identifying and
evaluating sites expeditiously.
In response, the Agency believes the
requirements of the final rule are within
the scope of the site assessment process
and that a new screening tool to
determine whether a site should undergo
an HRS evaluation will not be needed.
To assist in screening sites, the site
assessment process is divided into two
stages:.
9 A preliminary assessment (PA),
which focuses on a visual inspection,
collection of available local, State, and
Federal permitting data, site-specific
information (e.g., topography,
population), and historical industrial
activity; and
e A site inspection (SI), where PA
data are augmented by additional data
collection, including sampling of
appropriate environmental media and
wastes, to determine the likelihood of a
site receiving a high enough HRS score
to be considered for the NPL.
The field test identified a best
estimate of the average and range of
costs incurred to support the data
requirements of the proposed HRS.
These cost estimates represented the
entire site assessment process from PA
to SI, and comprehensive evaluations
for all pathways at most sites. As such,
the Agency believes these cost
estimates overstate the costs associated
with site assessments occurring on the
greater universe of CERCLA sites. The
amount of data collected during an SI
varies from site to site depending on the

complexity of the site and the number of
environmental media believed to be
contaminated. Some Sis may be limited
in scope if data are easy to obtain, while
others-require more substantial resource
commitments. The most important
factors in determining costliness of an SI
are (1) the presence or absence of
ground water monitoring wells in
situatiois where ground water is
affected, and (2)the number of affected
media, which determines the number of
samples taken and analyzed. The
Agency believes the greater universe of
CERCLA sites will not require the more
substantial resource commitments.
Finally, EPA does not agree that the
requirements of the final rule will delay
the listing of sites. The site assessment
process screens sites at each stage,
thereby limiting the number of sites that
require evaluation for scoring. The
Agency believes that it will be possible
to score sites expeditiously with the
revised HRS.
The Agency believes the additional
data requirements of the final rule will
make it more accurately reflect the
relative risks posed by sites, but also
that the HRS should be as simple as
possible to make it easier to implement
and to retain its usefulness as a
screening device. This approach
responds to the majority of commenters
who recommended that EPA simplify
the proposed HRS to make it easier and
less expensive to implement. In
response to these comments, the rule
adopted today includes a number of
changes from the proposed rule that
simplify the HRS. These simplifying
changes were based largely on EPA's
field test of the proposed rule,
sensitivity studies, and issue analyses
undertaken by EPA in response to
comments.
* In the surface water migration
pathway, the proposed recreation threat
has been eliminated as a separate
threat. Instead of requiring a separate
set of detailed calculations and data, the
final rule accounts for recreational use
exposures through resources factors,
where points may be added for
recreation use.
. e In the ground water migration
pathway, the proposed potential to
release has been simplified by dropping
"sorptive capacity," by revising "depth
to aquifer" and making it a separate
factor, and by eliminating the
.equirement to consider all geological
layers between the hazardous substance
and the aquifer in evaluating travel time
to the aquifer. The "travel time" factor
(the depth to aquifer/hydraulic
conductivity factor in the proposed rule)
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is now based on the layer(s) with the
lowest hydraulic conductivity.
* In the three migration pathways
(i.e., ground water, surface water, and
air), the-use factors in the proposed,
rule-land use" in the air migration
pathway, "drinking water use" and
"other water use" in the ground water
migration pathway, and"drinking water
use" and "other water use" in the
surface water migration pathway-have
been replaced by "resources" factors.
The "fishery use" factor has been
dropped from the surface water
migration pathway. A resources factor
has been added to the soil exposure
pathway.
* In the soil exposure pathway, the
requirement that children under seven
be counted as a separate population has
been dropped. The "accessibility/
frequency of use" factor has been
replaced by a simpler "attractiveness/
accessibility" factor.
* In the surface water migration.
pathway, the "runoff curve number,"
which required determining the
predominant land use within the
drainage area; has been replaced by a
simpler factor, "soil group," which only
requires classifying the predominant soil
group in the drainage area into one of
four categories.
* In the air migration pathway, the
maps used to assign values of
particulate migratioh potential (formerly
particulate mobility under potential to
release) have been simplified.
* In all pathways, potentially exposed
populations are assigned values based
on ranges rather than exact counts,
reducing documentation requirements.
e In the surface water and ground
water migration pathways, Level III
benchmarks have been dropped.
9 In all pathways, hazardous waste
q!iantity values are based on ranges,
which will reduce documentation
requirements. The methodology and
explanation for-evaluating the
hazardous waste quantity factor have
been simplified.
* Containmehit tables have been
simplified in the air, ground water, and
surface water migration pathways. .
A number of the simplifications, such
as thechanges to the travel time and
hazardous waste quantity factors, better
reflect the uncertainty of the underlying
site data and, therefore, do not generally
affect the accuracy of the HRS. In
addition, EPA notes that some revisions
that may appear to make the HRS more
complex actually make it more flexible.
For exampie, the hierarchy for
determining hazardous waste quantity
allows using data on the quantity of
hazardous constituents if they are
available or can be determined;
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are not intended to provide support for a
additionally, data on the quantity of
quantitative risk assessment.
hazardous wastestreams, source
volume, and source area can be used,
Generalstructuralchanges. While the
depending on the completeness of data
final rule retains the basic structure of
within the hierarchy. The hierarchy
the proposed rule in that three factor
allows a site to be scored at the most
categories (likelihood of release, waste
precise level for which data are
characteristics, and targets) continue to
reasonably available, but does not
be multiplied together to obtain pathway
require extensive data collection where
scores, the structure has been changed
available data are less precise.
in certain respects to make the
In response to comments on the
underlying logic of the HRS more
complexity of the rule language, the
consistent with risk assessment
presentation of the HRS has been
principles.
reorganized 'and clarified. Factors that
The key structural changes to the
are evaluated 'in more than one pathway
waste characteristics factor category
are explained in a separate section of.
•were to make use of consistent scales
the final rule (§2) to eliminate the
and to multiply the hazardous waste
repetition of instructions. The proposed
quantity and toxicity (or, depending on
HRS'included descriptive background
the pathway and threat, toxicity/
material that, while useful, made the
mobility, toxicity/persistence, or
HRS difficult to read. Much of this
toxicity/persistence/bioaccumulation)
descriptive material has been removed
factors. Within the waste characteristics
from the rule.
factor category, factors have been
modified so they are on linear scales.
B. HRS StructureIssues
These modifications make the functional
Although the proposed rule retained
relationships between the I-IRS factors
the basic structure of the original I-IRS, .a more consistent with the toxicity and
number of commenters felt that the HRS
exposure parameters evaluated in risk
should provide results consistent with
assessments.
the results of a quantitative risk'
Where possible, the final rule assigns'
assessment. Several commenters
similar maximum point values to'factor
identified this issue explicitly, while
categories across pathways. The
others identified specific aspects of the
likelihood of release (likelihood of
proposed rule that they believed to be
exposure) factor category is assigned a
inconsistent with basic risk assessment
maximum value of 550; 'the waste
principles.,The commenters maintained
characteristics factor category is
that if the HRS is to reflect relative risks
assigned a'maximum value of 100
to the extent feasible, as required by the
(except for the human food chain and
statute, its structure should be modified
environmental threats of the surface
to better reflect the methods employed
water migration pathway); the targets
In quantitative risk assessments.
factor category is not assigned a
Commenters stressed the need for EPA
maximum. EPA determined that in
to follow the advice of the EPA Science
general targets should be a key'
Advisory Board (SAB) as expressed in
determinant of site threat because the
the SAB review of the HRS:
data on which the targets factors are
Revisions to the HRS should begin with the
based are reliatively more reliable than
development of a chain of logic, without
most other data available at the SI
regard for the ease or difficulty of collecting
stage.
data, that would lead to a risk assessment for
Likelihood of release.Except in the
each site. This framework, but not the
air
migration pathway, the proposed rule
underlying logic, would be simplified to
assigned the same maximum value to
account for the very real difficulties of data
observed release and potential to
collection.
release. In the final rule, an observed
This chain of logic * should lead to a
situation in which an increased sCore reflects
release is assigned a value of 550 points
an increased risk presented by a site..
and potential to release has a maximum
value of 500 in all pathways. This
In response to the structural issues
raised by commenters and to the
relative weighting of values reflects the
statutory mandate to reflect relative risk greater confidence (the association of
to the extent feasible, EPA made a
risks with targets) when reporting an
observed release as opposed to a
number of changes to the final rule.
These structural changes affect how
potential release, As a result of this
various factors are scored and how
change in point values at the factor
scores are' combined, but do not involve
category level, as well as the new
changes in the types or amount of data
maximums for most pathways, the
values assigned to individual potential
required to score a site with the HRS.
to release factors have been adjusted.
The Agency stresses that the limited
data generated at the SI stage are
Waste chaiacteristics.The proposed
rule assigned a-mAximum point value to'
designed to support site screening, and
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hazardous substance quantities of 1,000
pounds. Because some sites have
hazardous substance quantities far in
excess of that amount and because it is
reasonable to assume that these sites
present some additional risk, all else
being equal, the final rule elevates the
maximum value to quantities in excess
of 1,000,000 pounds. Even when

hazardous waste quantity is
documented with precision, EPA
concluded that there are diminishing
returns in considering quantities above
this amount.
Although the HRS does not employ
the same type and quality of information
that would be used to support a risk
assessment (e.g., pounds of waste and
mobility are combined in the ground
water pathway as a surrogate for longterm magnitude of releases), as waste
characteristics values rise,
contamination resulting from conditions
at the sites in general should be worse.
As a result of using linear scales and
incorporation of a multiplicative
relationship between hazardous waste
quantity, toxicity, and other waste
characteristics factors, the influence of
the waste characteristics factor category
could-be disproportionately large
relative to the likelihood of release and
targets factor categories in determining
overall pathway scores. Therefore, EPA
is limiting-through use of a scale
transformation-the values assigned to
the waste characteristics factor
category, shown in Table 2-7 of the final
HRS, to limit the effect of waste
characteristics on the pathway scores.
While the waste characteristics factor
values are limited to values of 0 to 100 in
most cases, the waste characteristics
factor category may reach values of up
to 1,000 for both the human food chain
and environmental threats in the surface
water migration pathway. These
exceptions have been made to
accommodate the bioaccumulation
factor (or ecosystem bioaccumulation
factor), applied in these threats but not
in other pathways or threats, which can
add up to four orders of magnitude to
the waste characteristics factor values
before reduction to the scale values of 0
to 1,00O.

Targets.The final rule includes two
major structural changes to the targets
factor category. Population factor values
are not capped as they were in the
proposed rule. This change allows a site
with a large population but a low waste
characteristics value to receive scores
similar to a site with a smaller
population but larger waste
characteristics value (as would be done
in a risk assessment). A second change
in the targets factors involves the

nearest individual [or intake or well)
factors (i.e., the maximally exposed
individual factors in the proposed rule).
These factors are now assigned values
based on exposure to Level I and Level
II contamination (50 and 45 points,
respectively). Potentially exposed
nearest individuals are assigned a
maximum of 20 points in all pathways.
EPA changed the assigned values for
these factors to give more relative
weight to individuals that are exposed
to documented contamination.
C. Hazardous Waste Quantity

In the NPRM, EPA proposed to change
the hazardous waste quantity factor to
allow the use of four levels of data
depending on what data are available
and how complete they are. Hazardous
waste quantity for a source could be
based on (a) hazardous constituent
quantity, (b) the total quantity of
hazardous wastes in the source, (c) the
volume of the source, or (d) the area of
the source. Each source at the site would
be evaluated separately, based on data
available for the source.
EPA received numerous comments
relating to changes in the hazardous
waste quantity factor. Several
commenters agreed that allowing use of
waste constituent data, when available,
was an improvement over the original
HRS. Several also supported the tiered
approach to scoring hazardous waste
quantity when constituent data were
incomplete or unavailable.
Two commenters stated that the
emphasis on hazardous constituent data
will require more extensive and
expensive site investigations. These
commenters have misunderstood the
revisions. The rule does not require the
scorer to determine hazardous
constituent quantities in all instances,
but simply encourages use of those data
when they are available. This approach
allows a scorer the flexibility to use
different types of available data for
scoring hazardous waste quantity. At a
minimum, the scorer need only
determine the area of a source (or the
area of observed contamination), which
is routinely done in site inspections.
Where better data are available, they
may be used in scoring the factor. This
approach is in keeping with the intent of
Congress that the IRS should act as a
screening tool for identifying sites
warranting further investigation.
Several commenters stated that the
methodology for determining hazardous
waste quantity was too complex and
time consuming, and that its
administrative costs outweighed its
benefits. Others found the proposed rule
instructions and tables confusing and
hard to follow.

EPA strongly disagrees with the claim
that the costs of the revised approach to
scoring waste quantity outweigh its
benefits. The amount of hazardous
substances present at a site is an
important indicator of the potential
threat the site poses. At the same time,
EPA recognizes that cost is an important
consideration. In revising the hazardous
waste quantity factor, however, the
Agency believes it has established an
appropriate balance between time and
cost required for scoring this factor and
the degree of accuracy needed to
evaluate the relative risk of the site
properly.
In response to comments, EPA has
modified the hazardous waste quantity
scoring methodology to make it easier to
understand and to use. The changes
include elimination of proposed rule
Table 2-13, Hazardous Waste Quantity
Factor Evaluation Methodology and
Worksheet. In addition, the scale for the
hazardous waste quantity factor has
been divided into ranges that span two
orders of magnitude (lOx)to reflect the
uncertainty inherent in estimates of
hazardous waste quantities at typical
sites. The practical effect of this scale
change is to reduce the data collection
and documentation requirements. See
§ § 2.4.2-2.4.2.2. The final rule also
clarifies the treatment of wastes
classified as hazardous under RCRA.
Under CERCLA, any RCRA hazardous
waste stream is considered a hazardous
substance. If this definition were strictly
applied in evaluating hazardous waste
quantity of RCRA hazardous
wastestreams, hazardous constituent
quantity and hazardous wastestream
quantity would be the same because the
entire wastestream would be considered
a hazardous substance. The final rule
makes clear that only the constituents in
a RCRA wastestream that are CERCLA
hazardous substances should be
evaluated for determining hazardous
constituent quantity; for the other three
tiers, however, the entire RCRA
wastestream is considered as is any
other wastestream.
As discussed in section III Q, EPA will
consider removal actions when
calculating waste quantities. EPA
believes consideration of removal
actions is likely to increase incentives
for rapid actions. If there has been a
removal at a site, and the hazardous
constituent quantity for all sources and
associated releases is adequately
determined, the hazardous waste
quantity factor value will be based only
on the amount remaining after the
removal. This will result in lowering
some hazardous waste quantity factor
values.
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I Where an adequate determination of
the hazardous constituent quantity
remaining after the removal cannot be
made, EPA has established minimum
hazardous waste quantity factor values
in order to ensure that the HRS score
reflects any continuing risks at the sites.
In this case, the assigned hazardous
waste quantity factor value will be the
current hazardous waste quantity factor
value (as derived in Table 2-6), or the
minimum value, whichever is greater.
The proposed rule assigned a
minimum hazardous waste quantity
factor value of 10 when data on
hazardous constituent quantity was not
complete. In the final rule, for migration
pathways (i.e., not the soil exposure
pathway), if the hazardous constituent
quantity is not adequately determined,
and if any target is subject to Level I or
II contamination, the minimum
hazardous waste quantity factor value
will be 100.
If the hazardous constituent quantity
for all sources is not adequately
determined, and none of the targets are
subject to Level I or IIcontamination,
the minimum factor value assigned for
hazardous waste quantity depends on
whether there has been a removal
action, and what the hazardous waste
quantity factor value would have been
without consideration of the removal
action. Ifthere has not been a removal
action, the minimum hazardous waste
quantity factor value will be 10. If there
has been a removal action and if a
factor value of 100 or greater would
have been assigned without
consideration of the removal action, a
minimum hazardous waste quantity
factor value of 100 will be assigned. If
the hazardous waste quantity factor
value was less than 100 prior to
consideration of the removal action, a
minimum hazardous waste quantity
factor value of 10 will be assigned. This
will ensure that the Agency provides an
incentive for removal actions and that in
no case will consideration of removal
actions result in an increased hazardous
waste quantity factor value score.
D. Toxicity
The proposed HRS. substantially
changed the basis for evaluating
toxicity. The major change was that
hazardous substance toxicity would be
based on carcinogenicity, chronic noncancer toxicity, and acute toxicity. For
each migration pathway and each
surface water threat except human food
chain and recreation, toxicity was
combined with mobility or persistence
factors to select the hazardous
substance with the highest combined
value for toxicity and the applicable
mobility or persistence factor. For the

human food chain threat, only
substances with the highest
bioaccumulation values were evaluated
for toxicity/persistence. For the
recreation threat, only substances with
the highest dose adjusting factor values
were evaluated for toxicity/persistence.
In addition, ecosystem toxicity rather
than human toxicity was evaluated for
the environmental threat of the surface
water migration pathway.
Several commenters expressed
concern about or opposition to using the
single most hazardous substance at a
site to score toxicity, stating that the
approach seems overly conservative
and unlikely to distinguish sites on the
basis of hazard. Some commenters
suggested that EPA allow flexibility in
weighting the toxicity values of multiple
substances either by concentration,
waste quantity, or proportion
information, whenever such information
is available. One commenter suggested
basing toxicity on a fixed percentage of
the hazardous substances known to be
present at a site.
The Agency agrees that, for purposes
of accurately assessing the risk to
human health and the environment
posed by a site, it would be preferable
to evaluate the overall toxicity by
considering all hazardous substances
present, based on some type of dose- (or
concentration-) weighted toxicity
approach. EPA believes, however, that
this approach is not feasible because the
data requirements would be excessive.
Such an approach would be feasible
only when relative exposure levels of
multiple substances are known or can
reasonably be estimated; however, these
data can be obtained only by conducting
a comprehensive risk assessment.
Extensive concentration data would be
required to be confident that
comparable concentrations are being
used for the various substances, and
that the multi-substance toxicity of the
contaminants is not, in fact, being
underestimated. Use of inadequate data
could result in underestimating or
overestimating the toxicity of
substances in a pathway.
EPA considered a number of
alternatives to the use of a single
hazardous substance to score toxicity
(mobility/persistence) and tested some
of these on several real and hypothetical
sites. The analyses included
comparisons between the single most
toxic substance and the average toxicity
value for all substances, the average
toxicity value for the 10 most toxic
substances, and the concentrationweighted average value of all
substances. These alternatives were
also tested using toxicity/mobility
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values. The results of these analyses
showed that using a single substance
approach usually resulted in an assigned
value (either toxicity or toxicity/
mobility) that was within one interval in
the scale of values of the alternatives
tested; for example, the single substance
approach would assign a value of 1,000
for toxicity whereas averaging the
toxicities would assign a value of 1,000
or 100, the next lower scale value. (The
final rule uses linear scales to assign
values for toxicity, mobility, and
persistence. The scales for toxicity now
range from 0 to 10,000 rather than 0 to 5;
consequently, the default value for
toxicity is now 100 rather than 3.) The
Agency recognizes the uncertainty in the
use of the single substance approach,
but concludes that it is a reasonable
approach for a screening model,
especially given the general
unavailability of information to support
alternatives. In making this judgment,
the Agency notes that the single
substance approach to evaluating the
toxicity factor was not identified in
SARA as a portion of the HRS requiring
further examination, even though it had
been used in the original HRS and EPA
had received criticism similar to the
above comments prior to the enactment
of SARA.
Several commenters suggested that
additive, synergistic, or antagonistic
effects among substances be considered
in scoring toxicity when several
substances are found at a site. In
particular, one commenter suggested
increasing the scores for sites with a
large number of hazardous substances
to account for additive or synergistic
effects.
As noted inEPA's 1988 Technical
SupportDocumentfor the Proposed
Revisions to the HazardRanking
System, quantitative consideration of
synergistic/antagonistic effects between
hazardous substances is generally not
possible even in RI/FS risk assessments
because appropriate data are lacking for
most combinations of substances.
Interactive effects have been
documented for only a few substance
mixtures, and the Agency's risk
assessment guidelines for mixtures (51
FR 34014. September 24, 1986)
emphasize that although additivity is a
theoretically sound concept, it is-best
applied for assessing mixtures of similar
acting components that do not interact.
Thus, the Agency believes that 
consideration of interactive effects in
evaluating toxicity in the HRS is not
feasible, nor is it necessary to allow use
of the HRS as a screening model. The
Agency rejects the suggestion that
scores should simply be raised for sites
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with numerous substances because this
and Class B fboth B1 and B2) to'be
approach ignores the technical "
regarded as suitable for quantitative
complexities related to interactions (i.e., human risk assessment. In general,
the possibility of antagonistic effects.)
according to EPA's 1989 Risk ' "
One commenter suggested that a •
Assessment Guidance for.Superfund:
waste's toxicity should be assessed in
Human Health EvaluationManual,
terms of its "degree of risk," and that
Class C substances are evaluated for
this could be measured by comparing
cancer risks within the Superfund risk
constituent concentrations at the point
assessment process.Thus, the use of
of exposure to appropriate toxicity
cancer risk information for Class B2 and
reference levels. Two commenters
C substances in the-HRS is consistent
stated that toxicity should be measured
with the objective of maintaining a
at a likely point of human exposure
conservative approach and with other
rather than at the waste site.
Agency and Superfund program risk
The toxicity of a substance, as used in assessment guidelines.
the HRS, is an inherent property, often
In response to comments that the best
expressed quantitatively as a dose or
available data should be used to score
exposure concentration associated with
sites, that accepted Agency practices be
a specific response (i.e.,'a dose-response relied on, and that consistency across
relationship). These toxicity values, in
pathways be encouraged, the Agency
general, are independent of expected
has modified slightly the way the
environmental exposure levels; many
toxicity value for a substance is
are based on laboratory tests on
selected. The final rule requires the use
animals. Risk, on the other hand, is a
of carcinogenicity and chronic toxicity
function of toxicity, the concentration of
data, when available, over acute toxicity
a substance in environmental media to
data. If both slope factors and RfDs are
which humans may be exposed, and the
available, the higher of the values
likelihood of exposure to that medium
assigned for these types of toxicity
(and the population likely to be
parameters is used. If neither is
exposed). The toxicity factor in the
available, but acute toxicity data are
waste characteristics factor category of
available, the acute toxicity data are
the HRS is intended to reflect only the
used to assign toxicity factor values.
inherent toxicity (i.e., the basic doseEPA decided to give preference to slope
response relationship) of substances
factors and RfD values because these
found at the site. The HRS as a whole Is undergo more extensive Agency review
intended to evaluate, to the extent
and are based on long-term exposure
feasible, relative risks posed by sites by
studies.
including factors for likelihood of
release, waste quantity, toxicity, and the E. Radionuclides
proximity of potentially exposed
The proposed HRS assigned
populations. If actual contamination (for
radionuclides a maximum toxicity value,
example, of drinking water) has been
but included.no other procedures .
detected at a site, the measured
specific to radionuclides.
environmental concentration of each
One commenter, the U.S. Department
substance is compared with its
of Energy (DOE), asserted that the
appropriate health-based or ecologicaI
proposedHRS
* * contains an
based concentration limit (i.e., its
inequitable bias regarding radionuclides
benchmark). If these environmental
* * *"DOE specifically criticized
concentrations equal or exceed a
assigning maximum toxicity factor
benchmark, certain target factors are
values to radionuclides, "* * ' where,
assigned higher values than if
in fact, the health impact associated .
environmental concentrations are less
with radionuclides is associated with'
than benchmarks.
the type of decay, the level of decay'
Two commenters suggested using
energy, the half-life, the mobility, the
Cancer Potency Factors to score toxicity concentration of the radionuclide,
only for Class A and B1carcinogens,
internal biological factors, and external
and using reference doses (RfDs) for
pathway factors." DOE proposed using
scoring Class B2 and C carcinogens (i.e., concepts for evaluating radionuclides
substances for which there is
that were included in its Modified
inadequate or no direct human evidence Hazard Ranking System (mHRS). In its
of carcinogenicity).
subsequent comments on"the HRS field
'In iesponse, EPA believes that
test report DOE stated that it
"
because the HRS is a screening tool, it
consideredthe " * * method -of
should maintain a conservative (i.e.,
handling radionuclides in the proposed
protective) approach to evaluation of
revised HRS to be a seriouis flawin 'the
potential cancer risks. EPA'S 1986
evaluatibn system."
In the final rule, EPA has claified'and
Guidelinesfor CarcinogenRisk .
Assessment (51 FR 34014,,September24,
sighificantly-changed how radionuc'lides"
1986) providefoir substances in Class A -are evaluated. instead of using or .....
"!

adapting the mHRS directly, however,
EPA modified the proposed HRS to
account more fully for radionuclides
based on EPA's own methods for 
evaluating them, which are similar to
and generally 'consistent with the.
radiation analysis concepts underlying
the mHRS.
The final rule evaluates radionuclides
within the same basic structure as other
hazardous substances, and the.
evaluation of many individual HRS
factors is the same whether
radionuclides are present or not. Table
7-1 of the final rule.lists HRS factors
and indicates which are evaluated
differently for radionuclides. Essentially,
radionuclides are simply treated as ,
additional hazardous substances with
certain special characteristics that are
accounted for by separate scoring'rules
for some HRS factors. For sites
containing only radionuclides, 'the
scoring process is very similar to the
process at other hazardous.substance
sites, except that different -scoring rules
are applied to a number. of substancespecific factors and a few other factors.
For sites containing both radionuclides
and other hazardous substances, both
types of substances are-scored for all
HRS factors that are substance-specific,
with overall factor values. based either
on combined values or the' higher of the
values, as appropriate.
EPA notes that, although some
radioactive substances are.statutorily
excluded from the definition of
"hazardous waste" in both CERCLA and
RCRA (specifically, source, special
nuclear, and byproduct material as
defined in the AtomicEnergy Act of
1954), such substances may be, and
generally are, "hazardous substances"
as defined in section 101(14) of CERCLA
and therefore may be addressed under
CERCLA. Radioactive substaices "
should be included in HRS scoring and
section 7 of the final rule is intended to
facilitate that analysis. It also' should be
noted that two narrow categories of
releases (either from "nuclear incidents"
or from sites designated under the
.Uranium Mill Tailings Radiation Control
Act of 1978) are excluded from
CERCLA's definition of the term
"release" (CERCLA section 101(22)), and
such releases should not be scored using
the HRS.
The major changes to the HRS in the
evaluation of radionuclides apply to
establishing'observed releases, to
factors in the waste characteristics
category; and to determining'the level of
actual contamination in the targets
factor category. The HRS components
that have been modified are briefly'
described below.
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The criteria for establishing an
-observed release through analysis of
*samples for radionuclides differ
considerably from the criteria usedfor,
other hazardous substances. These
. criteria.are divided into three groups:
radionuclides that occur naturally or are
ubiquitous in the environment;
manmade radionuclides that are not
*ubiquitous in the environment; and
gamma radiation (soil exposure,
pathway only). (See §7.1.1.)
The hazardous waste quantity factor
for sources (and areas of observed
contamination) containing radionuclides
has been modified to.reflect the different
units used to measure the amount of
radiation (curies, a measure of activity)
versus the units used for other
hazardous substances (pourid.s,.a
measure of mass). EPA believes it is
preferable touse activity units rather
than mass units because activity is the
standard measure of radiation quantity
*and is a better indicator of energy
released and potential to cause human
health damage than is mass. In addition,
the hierarchy for evaluating the waste
quantity factor for sources (and areas of
observed contamination) containing .
radionuclides is limited to Tiers A and
B.Tiers C and D, based on source
volume and source area, respectively,
are not used because adequate data to
derive*their quantitative relationship to
Tier A were unavailable.'Thus, the
waste quantity factor is based either on
radionuclide constituent quantity (Tier
A) or radionuclide wastestream' quantity •
(Tier B).
For sites containing only.
radionuclides, hazardous waste quantity
is calculated based on the activiy.
content of the radionuclides' or '
radionuclide wastestreams associated
With each source. For sites with both
radionuclides and other hazardous
substances, hazardous waste quantity is
evaluated separately for the two types
of hazardous substance for each source,
and the values are then summed in
determining the hazardous waste
quantity value. The scale for scoring
radionuclide waste quantity was
derived based on concepts of risk
equivalence between radionuclides and
other hazardous substances.
In the proposed rule, all radionuclides
were automatically assigned a
maximum default value for the toxicity
factor. The final rule evaluates
radionuclides individually on the basis
of human toxicity, across a range of
factor values based on the potential to
cause cancer (i.e., cancer slope factors).
Non-cancer effects are not considered
for radionuclides because cancer is
generally the most significant toxic

effect. Incorporated in the development
of cancer slope factors are the type of
radioactive decay; energy emitted
during decay; biological uptake,
distribution, .and retention; and
radiation dose-response relationship.
Thus, across the set of scoring ranges
used, radionuclides that are more potent
carcinogens per unit activity now
receive higher toxicity factor values
than those that are less potent. The new
toxicity scoring scale for radionuclides
was derived in a manner consistent with
the derivation of the existing
carcinogenicity scale for other
hazardous substances. Taken together,
the new toxicity and hazardous waste
quantity scales for radionuclides result
in a risk equivalence between
radionuclides and other hazardous
substances.
Mobility of radionuclides in-both.the
air and ground water migration
pathways is evaluated in the same way
as mobility for other hazardous
substances; that is, on the basis of the
chemical and physical characteristics of
the radionuclide. Similarly, the
bioaccumulation (and ecosystem
bioaccumulation) potential factor is
evaluated in the same way for
radionuclides as for other hazardous
substances. The final rule clarifies that
radionuclides should be scored for these
factors in all relevant pathways.
The persistence factor in the surface
water migration pathway has been
modified so.that radionuclides are- "
evaluated solely on the basis of half-life,
which for HRS purposes is based on
both radioactive half-life and
volatilization half-life. Sorption to.
sediments is not considered, nor are
hydrolysis, photolysis, or
biodegradation.*Other than this change
in the processes considered to estimate
surface water half-life, the scoring of the
persistence factor is the same for
radionuclides as for other hazardous
substances.
The final rule extends to
radionuclides the benchmark concept
used throughout the HRS for weighting
certain targets factor values. Measured
levels of specific radionuclides at
"
potential exposure points are compared
to benchmark levels, and additional
weight is given to targets subject to
actual contamination (Levels I and I1).
This approach for weighting target
factors using benchmarks is similar for
radionuclides and for other hazardous
substances although both the specific
benchmark values used.for * .
radionuclides and the methods for
deriving the values are different.
Benchmarks for evaluating radionuclide
contamination parallel those used for
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other hazardous substances in that
available Federal standards and
screening concentrations are used when
applicable. At sites with both
radionuclides and other hazardous
substances, each radionuclide and other
substance is evaluated separately. If no
individual substance equals or exceeds.
its benchmark, the ratios of the
measured concentrations to the
screening concentrations for cancer for
radionuclides and other hazardous
substances are added. Radionuclides
are not evaluated using screening
concentrations for non-cancer effects.
Specific benchmark values for
radionuclides are in activity units
instead of mass units, however, to
reflect the appropriate measurement
units for the level of radionuclide
contamination. Radionuclide
benchmarks include drinking water
maximum contaminant levels (MCLs)
for both the ground water and the
surface water/drinking water threat
pathways; Uranium Mill Tailings
Radiation Control Act (UMTRCA)
standards for the soil exposure
pathway; and screening levels
corresponding to 10- 6individual cancer
risk for inhalation or oral exposures, a's
derived from cancer slope factors, for all
pathways and threats incorporating
human health benchmarks. The
radionuclide benchmarks are consistent
with EPA's radionuclide risk assessment
methods in that they incorporate
standard data or assumptions about
contact/consumption rates for various
environmental media and-radiation
dose-response, as well as the specific
radionuclide's type of decay, decay
energy, biological absorption, and
biological half-life. Furthermore,
radionuclide benchmarks for the soil
exposure pathway account for external
exposure (i.e., exposure to radiation
originating:outside the human body)
from gamma-emitting radioactive "'
materials in surficial material as well as
from ingestion, which is the sole basis
for non-radioactive hazardous
substance benchmarks for the soil
exposure pathway, because external
exposure from gamma-emitting
radionuclides can be an extremely
important exposure route.
F.Mobility/Persistence
The proposed rule added mobility
factors to both the ground water and air
migration pathways and modified the
persistence factor in the surface water
migration pathway to consider a greater
number of potential degradation
mechanisms.
The Agency received a large number
of comments critical of several aspects
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of the ground water mobility factor. The
most common issues included:
- Concern abouttheuse of
coefficients of aqueous migration to
establish mobility values for inorganic
cations and -anions; - 
. • Suggestionsthat solubility values,
distribution coefficients,-and other :
measures be used -to establish mobility
values for anions and cations; and
e Requests that the same measures of
-mobility be used for organics and
inorganics.
Criticism of the use of the coefficients
of aqueous migration focused on its
obscurity; except for geochemists, few
scientists are familiar with the measure.
In response to these comments and
because coefficients of aqueous
migration are not available for all
hazardous substances and
ra"dionuclides, the Agency decided to
replace coefficients of aqueous
migration.
.The majority of commenters stated
a
preference for using parameters related
either to hazardous substance release
(solubility) or to transport -(distribution
coefficients) as measures of mobility.
The ground water mobility factor-is
intended to reflect the fraction of a
hazardous substance expected to be
released from sources, migrate through
porous media, and contaminate aquifers
and the drinking water wells that draw
from them. Because mobility is
concerned with both release and
transport, the Agency concluded that
mobility for all -hazardous substances in
ground water will be evaluated using
both solubility and distribution
coefficient values. A default value is
assigned when none of the hazardous
substances eligible to be evaluated can
be assigned a mobility factor value
based on available data..
A number of commenters raised
questions about the persistence factor-in
the surface water migration pathway. In
general, the commenters were divided
between those who wanted more
degradation mechanisms considered
and those who believed the equation in
the proposed rule for calculating halflives was too complex. Several
commenters suggested including
sorption of substances by sediments.
In response to these comments, EPA
has made several changes to the
persistence factor. The free-radical
oxidation half-life has been dropped
from the equation used to calculate halflife because the data on -whichits halflife values are based are typically
derived from ideal, laboratory
conditions that differ greatly from
conditions found in nature; few.field
validation studies have been conducted
to provide a basis for extrapolating


these laboratory values to natural
environments. Thus, EPA concluded that
including free-radical oxidation in ,the
persistence -equation resulted in -an
overemphasis of the influence of freeradical oxidation as a degradation
mechanism. For hazardous substances
that sorb readily to particulates found in
natural water bodies, -thepersistence
equation as proposed overemphasized
the importance of degradation
mechanisms that occur in the -liquid
phase. Log K, the logarithm of the -n
octanol-water partition coefficient, has
been added to account for sorption to
sediments.
The Agency received several
comments concerning the mobility
factors in the air migration pathway.
The most significant of the issues raised
by commenters were:
o Whether consideration of mobility
in both the likelihood.of release factor
category and the waste characteristics
factor category counts mobility twice;
* Whether the approach used in the
proposed rule properly reflected the
dynamics of releases ofgases from
sources into the atmosphere; and
* Whether the Thornthwaite P-E 
Index was sufficient as the sole measure
of particulate mobility and whether
particle size should be included.
In response to these and other related
structural and air migration pathway
comments, the Agency thoroughly re
assessed the adequacy of the mobility
factors in the -likelihoodofTelease and
waste characteristics factor categories.
Based on this review, EPA has made
several changes to the mobility factors
in the final rule. In response to the
"double counting" issue, the Agency
believes there are differences 'between
mobility in the context oflikelihood of
release and mobility in the context of
waste characteristics. The pOtential to
release mobility factor is a measure of
the likelihood that a source at a site will
release a substance to the air, the waste
characteristics mobility factor, together
with the hazardous waste quantity
factor, is a measure of the magnitude of
release. To highlight these differences.
the names of the likelihood of release
mobility factors have been changed to
gas (or particulate) migration potential.
In response to comments on air
migration pathway mobility and
structure, EPA reviewed gas and
particulate release rate models to
develop revised mobility fadtors -that
improve evaluations ,ofrelease
magnitude and duration. The gas and
particulate mobility -factorsin:the -final
rule are a result of that review.The gas
mobility factor is based on a simplified
release model and 'is determined by the
vapor pressure of the most toxic/mobile

hazardous substance available for
migration-.to the atmosphere at the site.
The particulate mobility factoris based
on a simplified fine-particle winderosion-model and reflects the :combined
effects of differing wind speeds andsoil
moisture.Analyses indicated that soil
moisture was :dminant over both wind
speed and particle size, which are
essentially :equal in effect. Because of
the comparative difficulty Of
determining particle sizes in an SI, ;a
single particle size was assumed to
apply to all sites. This ,constant particle
size value was factored into the
simplified model yielding the factor in
the final rule.
G.ObservedRelease
The proposed HRS described how to
determine whether an observed release
was significantly above background
levels based on multiples of detection
limits and background concentrations.
Some commenters stated that the
proposed revisions treated observed
release in -anoverly complex manner. A
number of commenters, primarily from
the mining industries, were concerned
about the consideration of background
concentration in determining an
observed release. (See Section III P
below -fora summary of their concerns
and EPA's response.)
. As in the proposed rule, observed
releases may be established based on
either direct ,observation or chemical
analysis of samples. In the case tof direct
observation,, material (e.g., particulate
matter) containing hazardous : .
substances must be seen entering the
medium directly or must have been
deposited in the -medium. ,
EPA has replaced the proposed rule
criteria for establishing an observed
release by chemical analysis with
simpler-criteria. In the final HRS, an
observed release is established when a
sample measurement equals or exceeds
the sample quantitation limit (SQL) and
is at least 'three .times above the
background level, and available
information attributes some portion of
the release of the hazardous substance
to the site..(The SQL is the -quantityof-a
hazardous substance that can be
reasonably quantified, given ,thelimits
of detection for the methods of analysis
and sample characteristics that -may
affect quantitation (e.g.; dilution,
concentration).) When a ,background
concentration is not detected (i.e., below
detection limits-,,an observed release is
established when the sample - .
measurement equals or exceeds the
SQL Any time the samplermeasurement
is less than the SQL, no observed
release is-established. Table 2-3 of the
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final rule provides the criteria for
determining when analytic sampling
information is sufficient for establishing
an observed release (or observed
contamination in the soil exposure
pathway). The final rule also provides
procedures to be followed when the SQL
is unavailable and defines various types
of detection and quantitation limits in
the context of the HRS. (See § 2.3 of the
final rule.)
H.Benchmarks
SARA requires that EPA give high
priority to sites that have led to closing
of drinking water wells or
contamination of principal drinking
water supplies. To respond to this
mandate, the proposed rule added
health'based benchmarks to the ground
water'and surface water migration
pathways; in addition, ecological-based
benchmarks were added to evaluate
sensitive environments targets in
surface water. In the proposed rule,
population factors were evaluated at
Level I if a health-based benchmark had
been exceeded. If actual contamination
was present, but the benchmark was not
exceeded, populations were evaluated
based on two levels of contamination
(i.e., Level IIand Level 1II). Sensitive
environments in the surface water
migration pathway were evaluated
based on two levels of actual
contamination (exceeding benchmark or
not exceeding benchmark). Where
several hazardous substances were
present below benchmarks, the
percentages of their concentrations
relative to their benchmarks were added
to determine which level was used to
assign values.
Of the commenters on this issue, most
supported EPA's proposal to give extra
weighting to sites where measured
exposure-point concentrations exceed
benchmarks. One commenter who
dissented suggested giving extra
weighting to sites where actual
contamination is documented;
documentation of an observed release
(or observed contamination) would be
the only criterion for assigning higher.
values to target factors, and the
relationship of the concentration of
hazardous substances to benchmarks
would not be used. The other dissenting
commenter suggested that EPA re
evaluate the role of health-based
benchmarks in the HRS because
common sense, and other laws, will
discourage people from drinking water
contaminated above benchmark levels,
and because evaluating this factor will
entail large resource expenditures for
marginal gains in discrimination.
The final rule weights most targets
based on actual and potential exposure

to contamination across all pathways
and threats, including those for which
benchmarks Were not originally
proposed, because EPA believes that
this approach both improves the ability
of the HRS to'identify sites that pose the
greatest threat to human health and the
environment and increases the internal
consistency of the HRS. (See §§ 2.5,
2.5.1, 2.5.2, 3.3.1, 3.3.2, 4.1.2.3.1, 4.1.2.3.2,
4.1.3.3.1, 4.1.3.3.2, 4.1.4.3.1, 4.2.2.3.1,
4.2.2,3.2, 4.2.3.3.1, 4.2.3.3.2, 4.2.4.3.1,
5.1.3.1, 5.1.3.2, 6.3.1, 6.3.2, 6.3.4, 7.3.1,

7.3.2.) In the final rule, both the
population factors and the factors
reflecting the hazard to the nearest
individual (or well or intake) are
evaluated in relation to health-based
benchmarks in all pathways. The
sensitive environment factor in the
surface water environmental threat is
weighted in relation to ecological-based
benchmarks; however, in the soil
exposure and air migration pathways,
the sensitive environment factor is
weighted simply on the basis of
exposure to actual contamination, and
no benchmarks are used.
The Agency chose to use benchmarks
in all pathways in response to comments
that specifically suggested such a
change; it is also responding to
comments that the HRS should better
reflect relative risks and that the
approaches in all pathways should be
consistent.-The Agency has concluded
that the concerns expressed by
commenters outweigh the concerns
about uncertainties in the evaluation of
samples collected in air and soil and
about the lack of regulatory standards
and criteria on which to base soil or air
benchmarks that led the Agency not to
include benchmarks for those pathways
in the proposed rule. In short, EPA
carefully considered this point and
concluded that the consistent
application of benchmarks across all
pathways provides for the most
reasonable use of data given the
purpose of the HRS as a screening tool.
EPA generally selected specific
.criteria based on applicable or relevant
and appropriate requirements, (ARARs),
excluding State standards, that have
been selected for the protection of
public health and the environment as
outlined in the NCP (55 FR 8666, March
8' 1990); In the HRS NPRM, EPA
proposed to use MCLs, maximum
contaminant level goals (MCLGs), and
screening concentrations (SCs),based on
cancer slope factors as drinking water
benchmarks, and Food and Drug
Administration (FDA) Action Levels as
benchmarks for the human food chain
threat. EPA also proposed to use
Ambient Water Quality Criteria
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(AWQC) as ecological-based.
benchmarks for the environmental
threat. EPA received 21 comments from
12 c6mment~rs on which benchmarks
the HRS should use and whether
additional information should be
considered in establishing benchmarks.
Opinion was divided on the use of
specific types of benchmarks: three
commenters supported the use of MCLs;
three did not. Two commenters
supported the use of MCLGs, two
opposed such use, and one suggested
that EPA consider the economic impact
of using the value of 0 (i.e., the MCLG
for a carcinogen) as a health-based
benchmark. Two commenters suggested
including relevant State drinking water
standards, and one suggested including
concentrations based on RfDs. One
commenter expressed concern that the
current lack of water quality standards
for many substances might make the
benchmark system ineffective in
identifying sites that pose a significant
threat to human health. Two
commenters suggested that carcinogen
weight of evidence should be used in
establishing SCs (e.g., the individual risk
level should be lower for a Class A
carcinogen than for a Class B2
-carcinogen). Two commenters suggested
considering other important routes of
exposure (e.g., inhalation of hazardous
substances volatilized from water, or
dermal contact with contaminated
water) in establishing drinking water
benchmarks.
EPA conducted a number of analyses
onspecific benchmarks and on the
modification of factors to consider in
establishing HRS benchmarks. As a
result of public comments and these
analyses, EPA has concluded that the
IRS is improved by including
concentrations based on nationally
uniform standards, criteria, or toxicity
values as health-based or ecologicalbased benchmarks in all pathways and
threats. EPA's conclusion is based on
several considerations. First, the
addition of benchmarks across all
pathways and the use of ARARs for
those benchmarks improves linkages
with the RI/FS process. That is, the HRS
benchmarks will be those used most
frequently during RI/FSs, and the
additional points provided by equalling
or exceeding a benchmark will aid in
identifying areas requiring follow-up in
the RI/FS. Second, the internal
consistency of the HRS is improved by
using benchmarks because
concentrations measured at or above
benchmark levels are treated in a
parallel manner across all pathways,
allowing more consistent and fuller use
of the relatively costly sampling data
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weighting factors for each level be
Quality Standards, National Emission
Standards for Hazardous Air Pollutants
reconsidered. A fourth commenter
(NESHAPs) that are expressed in
suggested that MAooo of a benchmark
factor is inappropriate because it is
ambient concentration units, SCs for
non-cancer effects based on RfDs for
excessively conservative and difficult to
inhalation exposures, and SCs for
detect. The fifth commenter suggested
cancer based on slope factors for
that because Level III represents
inhalation exposures and 10 - 6 individual concentrations with cancer risks below
cancer risk (see Table 6-14).
10- 7,populations exposed to Level III
Several commenters suggested
concentrations should not be considered
technical refinements for deriving
in the population categoi'y of drinking
health-based benchmarks. Although
water threats.
qualifying information is useful and
EPA conducted a number of analyses
important and is, in fact, used
on the subject of benchmark tiers and
extensively in the RI/FS process, the
has dropped Level Ill contamination. In
benefits of including such information in the final rule, Level I contamination is
the HRS must be balanced against its ,
defined as concentration levels for
limited scope and purpose as well as the targets which meet the criteria for actual
limited data available to determine
contamination (see §2.5 of the final
concentration at the point of exposure.
rule) and are at or above media-specific
Consequently, in the final rule:
benchmark levels; Level U
• All health-based benchmarks are
contamination is defined as
set in reference to the major exposure
concentration levels for targets which
concern for each pathway or threat (e.g., either meet the criteria for actual
benchmarks in the air migration
contamination but are less than mediapathway are set in reference to
specific benchmarks, or meet the criteria
inhalation only, benchmarks in drinking
for actual contamination based on direct
water, the human food chain threat, and
observation; and potential
the soil exposure pathway are set in
contamination is defined as targets that
reference to ingestion), except for
are potentially subject to releases (i.e.,
radionuclides for which external
targets that are not associated with
exposure is also considered in the soil
actual contamination for that pathway
exposure pathway;
or threat). TheseAhree tiers are used to
* All benchmarks are set in reference
assign values to both the nearest
to uniform exposure assumptions that
individual (or well or intake) and the
are consistent with RI/FS procedures
population factors. As a result of EPA's
(e.g., water consumption is assumed to
analyses of benchmark issues, the
be two liters per day; body weight is
weighting assigned to Level I and Level
assumed to be 70 kg);
IIcontamination has been changed and
e State water quality standards and
made consistent across pathways. For
other State or local regulations are not
example, Level Ipopulations are now
included as benchmarks because they
multiplied by a factor of 10 in all
would introduce regional variation in
pathways. As in the proposed rule,
the HRS;
potentially contaminated populations
, A hierarchy has been developed to
and nearest individuals (or wells or
provide a single benchmark
intakes) are distance or dilution
concentration for each hazardous
weighted.
substance by pathway and threat; and
The proposed rule summed the ratios
e Qualitative weight-of-evidence is
not used in deriving SCs for carcinogens. of all hazardous substances to their
individual benchmarks as a means of
In the NPRM, EPA requested
defining the level of actual
comments on how many tiers (levels) of
contamination, and EPA requested
actual contamination to consider when
comments on the appropriateness of this
weighting populations relative to
approach to scoring multiple substances
benchmarks (i.e., which of three
risk (see Table 4-17).
alternative methods presented should 'be detected in drinking water. Of the 10
e Benchmarks in the surface water
comments in response to this proposal,
adopted). EPA received two comments
environmental threat include AWQC
nine strongly opposed the proposed
on this issue and three related
and Ambient Aquatic Life Advisory
.approach, particularly when applied to
comments regarding the weighting
Concentrations (AALACs); AALACs
drinking waterstandards (i.e., MCLs),
factors for each level. One commenter
will be considered as they become
MCLGs, and noncarcinogns. One
supported Alternative 2 (i.e., use of two
available (see Table 4-22).
commenter supported the proposed
levels of observed contamination and
e Benchmarks in the soil exposure
approach.
one level of potential contamination).
pathway include SCs for non-cancer
EPA has decided to retain -the
Another commenter suggested that
effects based on RfDs for oral
summing of ratios ,ofhazardous
Level II and Level It concentrations be
exposures, and SCs for cancer based on
substances to their individual
slope factors for oral exposures and 10- 6 combined to include the range of
benchmarks, but in a modified form.'The
contaminant levels 'above background,
individual cancer risk (see Table 5-3).
final rule sums measures of carcinogenic
e Benchmarks in the air migration
but below health-based benchmarks. A
and noncarcinogeric effects separately;
third commenter suggested that 'the
pathway include National Ambient Air

collected during the SI. Third, the
number of hazardous substances for
which at least one health-based or
ecological-based benchmark is available
is increased, allowing for more uniform
assessment of sites nationwide.
The benchmark criteria that the
Agency has concluded are most
appropriate for each pathway and threat
are listed below. As discussed above,
EPA agrees with comments suggesting
that benchmarks also be used in the soil
exposure and air migration pathways
and has selected criteria for these
pathways based upon the kinds of
factors discussed above. While EPA
believes the criteria for the soil
exposure and air migration pathways in
the final rule are appropriate, it is open
to any comments that members of the
public may wish to submit regarding
these criteria and specifically solicits
such comments at this time. EPA asks
that any such comments be submitted
on or before (30 days after the date of
publication in the Federal Register).
For the final rule, EPA has selected
the following types of benchmarks in
each pathway and threat, subject to any
revisions in the criteria for air and soil
exposure that may be made in response
to comments. (Benchmarks for
radionuclides are discussed in Section
III E of this preamble.)
• Benchmarks in the ground water
migration pathway and the surface
water drinking water threat include
MCLs, non-zero MCLGs, screening
concentrations (SCs) for non-cancer
effects based on RDs for oral
exposures, and SCs for cancer based on 6
slope factors for oral exposures and 10individual cancer risk (see Table 3-10).
Because SCs based on RfDs and slope
factors are used as drinking water
benchmarks, MCLGs with a value of 0
have been dropped as HRS benchmarks.
e Benchmarks in the surface water
human food chain threat ijiclude FDA
Action Levels for fish or shellfish, SCs
for non-cancer effects based on RfDs for
oral exposures, and SCs for cancer
based on slope factors for oral
exposures and 10-6 individual cancer
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concentrations specified in regulatory
limits (e.g., NAAQS, MCLs, or FDA
Action Levels) are not included in the
summing algorithm. EPA recognizes that
a more precise estimate of relative risk
would be obtained by summing the
ratios of hazardous substances to their
individual RfD-based concentrations by
segregating substances according to
major effect, target organ, and
mechanism of action. In fact, such a
segregation is recommended during the
RI/FS. However, health-based
benchmarks are used in the HRS to
provide a higher weight to populations
exposed to hazardous substances at
levels that might result in adverse health
effects. As a consequence, EPA believes
that use of the summed ratios of
hazardous substances within pathways
and threats to their individual RfD
based benchmark levels is appropriate
for the screening purpose of the HRS.
EPA proposedand solicited comments
on a range of 10- 4 to 10-7 for individual
cancer risk levels of concern in
establishing levels of actual
contamination with respect to healthbased benchmarks. EPA received eight
comments concerning this risk range.
Four commenters suggested restricting
the range to 10- 4 to 10 - , primarily
because this range would be consistent
with risk levels identified in the NCP
and used by other EPA regulatory
programs. Three commenters said the
SCs for carcinogens should be the 10-6
individual cancer risk level. One
-7
-4
commenter stated that 10 to 10
generally is the risk range considered for
Superfund response. The final rule
defines only two levels of actual
contamination: significantly above
background and equal to or above
benchmark, and significantly above
background but less than benchmark.
When an applicable or relevant and
appropriate requirement does not exist
for a carcinogen, EPA selects remedies
resulting in cumulative risks- that fall
within a range of 10 4 to 10 6
incremental individual lifetime cancer
risk based on the use of reliable cancer
potency information. EPA has selected
the 10-6 screening risk level in defining
the HRS benchmark level for cancer risk
because it is the lower end of the cancer
risk range (i.e., 10- 1to 10- } identified in
the NCP and used by other EPA
regulatory programs.
Two commenters objected to
assigning releases of substances with no
benchmarks to Level II as a default
value. One suggested assigning
unknowns to Level III because
substances that are frequently released
or are known or suspected to cause
health problems are studied before
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those that are not. The other objected
In each migration pathway, the use
because "the absence of data is not
factors have been replaced by a
data."
resources factor that assigns values to
,resources appropriate for the pathway.
Because EPA has decided to adopt a
benchmark system incorporating only
In addition, a resources factor has been
two levels of actual contamination, the
added to the soil exposure pathway. The
default level is Level I. If none of the
resources factor for a pathway is
hazardous substances eligible to be
assigned a maximum of five points if
evaluated at a sampling location has an
any of the resource uses for that
applicable benchmark, but actual
pathway exists within the target
contamination has been established, the distance limit in the ground water or
actual contamination at the location is
surface water migration pathway, within
assigned to Level II.
one-half mile of a source in the air
migration pathway, or within an area of
L Use Factors
observed contamination in the soil
The proposed HRS included factors to exposure pathway. If none of the uses
assign values to uses of potentially
exists, the factor is assigned a value of
affected resources in the three migration 0.
pathways: ground water use (drinking
The resources factor in the ground
water and other) in the ground water
water migration pathway assigns a
migration pathway, drinking water and
value of 5 for wells supplying water for
other use and fishery use in the surface
irrigation of commercial food or
water migration pathway, and land use
commercial forage crops (five-acre
in the air migration pathway.
minimum), watering of commercial
EPA received a number of comments
livestock, as an ingredient in
on each of these factors. The
commercial food preparation, or as a
commenters raised specific objections to supply for commercial aquaculture or for
distinctions drawn among various
a major or designated water recreation
potential uses and to the weights
area (excluding drinking water use)-for
assigned to those uses. For example, for
example, water parks (see § 3.3.3). A.
the ground water use factor, some
value of 5 is also assigned if the water in
commenters asserted that the HRS
the aquifer is usable for drinking water,
should not delineate between private
but not used.
and public water supply contamination.
The resources factor in the drinking
For the surface water use factors, a
water threat of the surface water
commenter recommended a range of
migration pathway assigns a value of 5
assigned values for irrigation of
if the surface water is designated by a
commercial food or forage crops
State for drinking water use but not
because of variations in rates of uptake
used, or is usable but not used for
of hazardous substances. For the land
use factor, two commenters urged giving drinking water. In addition, points may
be assigned for intakes supplying water
greater consideration to institutional
for irrigation of commercial food or
land use because of the sensitive
commercial forage crops (five-acre
populations that would be exposed.
minimum), watering of commercial
Partly in response to these comments,
livestock, as an ingredient in
and in an effort to simplify the HRS,
commercial food preparation, or if the
EPA has substantially revised the
water body is used as a major or
method of incorporating resource use
designated water recreation area (see
information in targets factor categories.
§ 4.1.2.3.3). The fishery use factor has
The field test indicated that collecting
been deleted to avoid double-counting
data on each of the use factors involved
of fisheries.
considerable effort at many sites. In
In the air migration pathway, the
addition, because of weighting factors
resources factor is assigned a value of S
applied to potentially contaminated
if there is commercial agriculture or
populations, at sites with no actual
commercial silviculture, or a major or
contamination, use factors were
contributing more to the targets value
designated recreation area within a half
than were large populations. As some
mile of a source (see § 6.3.3). The
commenters pointed out, the use factors
distance of one-half mile for the
mixed concerns about human health
agricultural, silvicultural, and
with concerns about the value of the
recreational areas was determined by
resource and, therefore, were partially
the distance weighting factors for the air
redundant with population factors. To
migration pathway, which reflect the
avoid redundancy with human health
rapid diminishing of air contaminant
concerns as evaluated through the
concentrations beyond one-half mile
population factor, EPA has made major
from a source. Therefore, resources
changes in how resource uses are
beyond this distance are not considered
evaluated and scored in the final rule.
in this pathway.
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A resourc.s factor has also been
added to the resident population threat
of the soil exposure pathway: The factor
is assigned avalue of 5 if there is"
commercial agriculture, commercial
silviculture, or commercial livestock
production or grazing on an area of
observed contamination at the site.

1. Sensitive Environments
The proposed rule expanded the list of
sensitive environments considerably
and, for the surfacewater and air
pathways, counted all sensitive
enVironments within the target distance
limit, rather than just the one with the
highest assigned value; for the soil
exposure pathway,. only the sensitive!
environment assigned the highest value
was counted. Potentially contaminated
sensitive environments were distance/
dilution weighted; in the surface water
environmental threat, actual
contamination of sensitive environments
was evaluated on the basis of
ecological-based benchmarks.
EPA received relatively few
comments on issues related to sensitive
environments. However, participants in
the field test requested clarification of
three categories of sensitive
environments involving spawning areas,
migratory pathways, and feeding areas
critical for the maintenance of a fish
species within a river system, coastal
embayment, or estuary. In particular,
critical migratory pathways and feeding
areas were difficult to identify and
seemed to provide little discrimination
among surface waters in some areas of
the country.
EPA has redefined.critical spawning
areas to include shellfish beds, and has
limited the areas to those used for
intense or concentrated spawning by a
given species. Critical migratory
pathways and feeding areas have been
combined into a single category and
limited to anadromous fish (i.e., fish that
ascend from the ocean to spawn): which
face special problems in migrating
substantial distances between the ocean
and their spawning areas. These feeding
areas are further restricted to only those
areas in which the fish-spend extended
periods of time. Examples include areas'
where juveniles of anadromous species.,
feed for prolonged periods (e.g., weeks)
as they prepare to migrate from fresh
water to the ocean, and holding areas
along the adult migratory pathways' 
Terrestrial areas used for breeding by
large or dense aggregations of
vertebrates (e.g., heron rookery, sea lion
breeding beach) have been added to the
list:of sensitive environments to parallel
the spawning areas listed for fish
species. Water segments designated by
a State-as not attaining toxic water

quality standards have been removed
because these environments are already
degraded and thus are not analogous to
the other sensitive environments listed.
Also, the assigned value for State
designated areas for protection or
maintenance of aquatic life has been
changed from 50 points to 5 points (see
Table 4-23 in final rule) to be consistent
with the points assigned under the
resources factor for State designated
areas for drinking water use.
In response to public comment,
National Monuments have been added
to the 100-point category on the list of
terrestrial sensitive environments
considered under the soil exposure
pathway. "State designated natural
areas" and "particular areas, relatively
small in size, important to the
maintenance of unique biotic
communities" were also added to the
list of terrestrial sensitive environments
in response to public comment. These
latter two categories were already
considered in the air and surface water
pathway evaluation of sensitive
environments. (See Table 5-5.)
The method for evaluating wetlands
has been revised, partially because
participants in the field test had
difficulty identifying discrete wetlands.
Some wetlands were patchy and could
be. classified as one large or many small
wetlands. Other wetlands were divided
by rivers or roads, or changed from one.
type of wetland to another, making it
unclear whether more thanone wetland
should be counted. To eliminate these
difficulties, wetlands are now evaluated
on the basis of size and level of
contamination. In the air migration
pathway, wetlands are evaluated based
on acreage and level of contamination
(see § 6.3.4); in the surface water
migration pathway, Wetlands are
evaluated by linear frontage along the
surface water hazardous substance
migration path and level of
contamination (see §4.1.4.3.1).
Distinguishing among wetlands on the
basis of size and level of contamination
should improve the discriminating
ability of the sensitive environments.
factor. In the drier portions of the
country,' where even small wetlands
(e.g., prairie potholes) are very
important, small wetlands may also
qualify as "particular areas relatively
small in'size, important to the
maintenance of unique biotic
communities."
Sensitive environments other than
wetlands are not evaluated on the basis
of size for several reasons. Most other
HRS sensitive environments tend to be
less common and less widely distributed
nationally than wetlands (e.g., see EPA's
1989 Field Test of the ProposedRevised

HRS) and, therefore, their numbers and
boundaries tend to be easier to identify.'.
In-addition, the value of many sensitive
environments is independent of size;.for
example; the size of a critical habitat of
an endangered species may vary solely
due tothe type of species present.
Furthermore, potential or actual
contamination of even a-small portion 'of
many sensitive environments-for
example, a wildlife refuge-tends to be
viewed as unacceptable.
An ecosystem bioaccumulation
potential factor has been added to the
waste characteristics factor category of
the surface water environmental thieat
in response to comments that hazardous
substances that demonstrate an ability
to bind to sediments and/or to
bioaccumulate (e.g., PCBs, mercury) tend
to pose the greatest long-term threats to
aquatic organisms. The' accumulation of
hazardous substances in the aquatic
food chain can result in adverse effects
in aquatic species and in other animals
that ingest aquatic species (e.g.,
waterfowl). The :ecosystem
bioaccumulation potential factor differs
slightly from the bioaccumulation
potential factor in the human food chain
threat, primarily in that all BCF data are
considered in deriving it and not just
BCF data for human food chain
organisms.
The EPA ambient aquatic life
advisory concentrations (AALACs) have
been added to the data hierarchy used
to assign the ecosystem toxicity value
(see §4.1.4.2.1.1). The Natural Heritage
Program alternative sensitive
environment rating factors have been
removed from the rule because of
problems that arose during the field
tests; field test participants found that
the availability of information varied
substantially among States. However, a
Natural Heritage Program Data Center
can assist in identifying many of the
sensitive environment types listed in
Tables 4-23 and 5-5.
K.Use ofAvailable Data
A number of commenters stated that
al available data should be used when
scoring a site. Several cited the tiered
approach to hazardous waste quantity
as a model that could be applied to
other factors. Under this method, where
data are available, they would be used;
where data are not available, defaults or
more generalized approaches would be
applied. Several commenters
specifically suggested using this
approach for ground water flow
direction and for scoring mining sites.
These commenters argued that it would
be less expensive and time-consuming
to use available data when scoring a site
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than to wait until the remedial
investigation to consider the additional
information.
-EPA considered modifying the HRS to
allow the use of additional data. but
determined that further expanding the
1IRS to account for varying levels of
data availability is inconsistent with the
HRS's role as an initial screening tool.
Adding tiers to various factors to
accommodate the use of all available
data would make the HRS considerably
more difficult to apply and could lead to
substantial inconsistencies in how sites
are investigated and evaluated. EPA
Regions and States would have to
determine, for each set of data
presented, whether the data quality was
good enough for the data to be
considered. Debates over decisions on
data quality could delay scoring and,
ultimately, delay cleanup at sites.
Therefore, the Agency believes that the
limited use of tiers in the final HRS
represents a reasonable tradeoff
between the need to limit the
complexity of the system and the desire
to agcommodate risk-related
information that is generally outside the
scope of a site inspection.
L. Ground WaterMigrationPathway
The proposed rule included a number
of significant changes in the ground
water migration pathway: new
hydrogeologic factors were added;
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populations were distance weighted
unless exposed to actual contamination;
a maximally exposed individual (MEI)
factor was added; the target distance
limit was extended: a mobility factor
was added and combined With toxicity;
and a wellhead protection area factor
was added. Figure 5 shows the proposed
ground water migration pathway and
the final rule pathway.
Ground waterflow direction. Neither
the original HRS nor the proposed HRS
directly considered ground water flow
direction in evaluating targets. The
proposed HRS indirectly considered
ground water flow direction by
weighting populations based on actual
and potential contamination of drinking
water wells.
EPA received 50 letters from 40
commenters on this issue; 27 letters
responded to the ANPRM, 21 to the
NPRM, and two to the field test report.
Commenters included eight States, three
Federal agencies, the mining, petroleum,
chemical, and cement industries,
utilities, and professional engineers. The
commenters supported the consideration
of ground water flow direction data, at
least in some circumstances. Numerous
commenters urged the use of ground
water flow direction data when they are
either available or easily obtained. They
suggested several methods to
incorporate flow direction, including:
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. Considering use of a radial impact
area when directional release'routes can
be determined. Only a half circle with a
three-mile radius for the downgradient
portion (and a half-mile radius for the
rest of the circle) should be considered
When scoring;
* Differentiating between upgradient
and downgradient areas using
topographic maps, evaluating water
levels at wells, and noting the presence
of major surface water bodies;
• Expending the effort to obtain
accurate data and considering selected
upgradient locations as a precaution
against unanticipated anomalies;
* Excluding drinking water wells
where analytical data prove no
contamination is present;
* Having a "professional" review
available information and conduct a site
visit;
* Using available flow direction data
and developing regionally based
defaults when no data are available;
* Installing piezometers to determine
flow direction in the PA/SI phase and
when no ground water flow data are
available;
* Incorporating ground water flow
direction into the "depth to aquifer" and
"distance to nearest well/population
served" scores; and
* Affording responsible parties the
opportunity to determine flow direction.
BILLING CODE 6560-50-M
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Figure 5
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Commenters suggested that data on
ground water flow are either readily
available or can be easily obtained at
reasonable cost and are no more
imprecise than other aspects of the HRS.
Some commenters stated that the level
of effort required to estimate the
direction of ground water flow is no
greater than that required to determine
other hydrogeologic parameters in the
HRS.
. EPA reviewed a range of options for
considering ground water flow direction
in evaluating targets. For the reasons
discussed above under "Use of
Available Data," the Agency decided
that it was not feasible to adopt a tiered
approach in the targets factors for
evaluating ground water flow direction.
EPA does not agree that increased
accuracy warrants the increased
complexity of accounting for ground
water flow direction, because this level
of accuracy is not required for a
screening tool that is intended to assess
relative risk. This level of accuracy,
however, is needed to determine the
extent of remedial action and, therefore,
is appropriate at the time of the RI.
EPA disagrees with the argument that
determining ground water flow direction
is no more difficult than determining
other ground water factors. Aquifer
interconnections and discontinuities as
well as hydraulic conductivity and
depth to aquifer, which are evaluated in
the final rule, are geologic features that
are unlikely to change over the shortterm. In contrast, ground water flow
direction can be influenced by factors
such as seasonal flows and pumping
from well fields. In addition, the ground
water flow direction may be different in
each aquifer at the site, and the
direction of hazardous substance
migration is not always the same as the
direction of ground water flow.
Therefore, data on ground water flow
direction would need to be considerably
more extensive than would the data
required to document the other
hydrogeologic factors. EPA notes that in
the final rule, many of the other
hydrogeologic factors considered have
been simplified and the sorptive
capacity factor has been dropped. EPA
also notes that ground water-flow
direction was not identified in SARA as
a portion of the HRS requiring further
examination, even though ground water
flow direction was not considered in the
original HRS and the Agency had
received criticism similar to the above
comments prior to enactment of SARA.
Although the final rule does not
consider ground water flow.direction
directly in evaluating targets, it-does
consider flow.direction indirectly in the
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aquifer tests, well tests) affect water
method used to evaluate target
levels in another aquifer; and observed
populations. If wells have not been
migration of any constituents from one
contaminated by the site, as the
aquifer to another within two miles. For
commenters assume upgradient wells
this last type of information,'the
would not be, the population drawing
mechanism of vertical migration does
from those wells is distance weighted
not have to be defined, and the
and, thus, populations drawing from the
constituents do not have to be.
wells would have to be substantial
before a large number of points could be attributable to the site being evaluated.
Other mechanisms that can cause
assigned. Moreover, in addition to
providing a measure of the population at interconnection (e.g., boreholes, mining
activities, faults, etc.) will also be
risk from the site, the target factors
considered. While the descriptive text
afford a measure of the value of the
has been removed from the rule, the
ground water resources in the area of
approaches mentioned in the proposed
the site and of the potential need for
rule will be used in'making aquifer
expanded uses of the ground water.
•Aquiferinterconnections.Aquifer
inter'connection determinations. In
'general, EPA will base such
interconnections facilitate the transfer
determinations on the best information
of ground water or hazardous
available; in the absence of definitive
substances between aquifers. The final
.rule specifies that if aquifer
studies and where costs of field studies
are prohibitive, the Agency will rely on
interconnections occur within two miles
of the sources at the site (or within areas expert opinion (e.g., U.S. Geological
of observed ground water contamination Survey staff or State geologists). In the
absence Of such information, EPA
attributed to sources at the site that
assumes that aquifers are not
extend beyond two miles from. the
sources), the interconnected aquifers are interconnected.
Groundwaterpotentialto release
treated as a single aquifer for the
factors.EPA proposed replacing the
purposes of scoring the site. Thus, for
example, when an observed release to a depth to the aquifer of concern and
permeability factors of the original HRS
shallow aquifer has been identified,
with depth to aquifer/hydraulic
targets using deeper aquifers "
conductivity and sorptive capacity
interconnected to the shallow aquifer
factors. EPA received more than 75
are included in the evaluation of the
comments on these factor s, in addition
combined aquifer. This approach is
to general comments on evaluating
common to the original as well as the
groundwater potential to release in
revised HRS.
response to the ANPRM.
In practice, EPA has found that'
Several commenters supported
studies in the field to determine whether
consideration of depth to aquifer in
aquifers are interconnected in the
evaluating the ground water migration
vicinity of a site will generally require
resources more consistent with remedial pathway. One commenter stated that
investigations than Sis, especially where use of a depth .to aquifer/hydraulic
installation of deep wells is necessary to conductivity matrix, which was
intended to reflect travel time to ground
,conduct aquifer testing. Thus, EPA has
water, was an improvement over
in the past relied largely on existing
considering these two parameters
information to make such
individually and additively. Concerns
determinations and the Agency finds it
were raised, however, about how to
necessary to continue that approach.
determine depth to aquifer. In addition,
Examples of the types of information
commenters stated that the two-mile
useful in identifying aquifer
radius for evaluating hydrogeologic
interconnections were given in the
-proposed rule. This information includes factors should be extended to four.miles,
while others commented that the
literature or well: logs indicating that no
distance should be measured from
lower relative hydraulic conductivity
vertical points as near -to the source as
layer or confining layer separates the
possible.
aquifers being assessed (e.g., presence
Commenters generally supported the
of a layer with a hydraulic conductivity
proposal to include hydraulic
lower by two or more orders of
magnitude); literature orwell logs
conductivity, although many believed
that the proposed method was too
indicating that a lower relative
hydraulic conductivity layer or confining complicated;, several commenters
suggested thatthe single least
layer separating the aquifers is not
conductive layer(s) should be used.
continuous through the two-mile radius
Another concern was the lack ofdata
(i.e., hydrogeologic interconnections
for determining hydraulic conductivity.
between the aquifers are identified);
One commenter stated that unless data
evidence that withdrawals-of water
can-confirm that the geologic strata
from one aquifer (e.g., pumping tests,
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extend throughout the entire area of a
site, assigning a hydraulic conductivity
value is highly questionable.
Some commenters offered alternative
approaches to evaluating hydraulic
conductivity. These included replacing
the proposed method with:
9 Assigned "confidence levels" tied to
professional estimates based on regional
data and judgment;
* Consideration of actual travel time
in the unsaturated zone; or
* An assumption of maximum
hydraulic conductivity among the
various geological layers below the site.
More than 20 comments were received
on the sorptive capacity factor, but there
was little consensus among the
commenters. A number of commenters
agreed that the factor should be added,
but stated that the approach was not
detailed enough and that more wasteand site-specific information should be
required. Other commenters agreed that
the factor was an"improvement, but said
that sorptive capacity should be
dropped because the waste- and sitespecific information needed for an
accurate evaluation cannot be collected
during a screening process. Others said
that it was too complex as proposed and
should be dropped.
Based on these comments and the
field test results, EPA examined the
depth to aquifer/hydraulic conductivity
and sorptive capacity factors. The
examination showed that the lowest
hydraulic conductivity layer(s)
accounted for almost all of the travel
time to the aquifer if a one-foot or threefoot minimum layer thickness was used.
Accordingly, in the final rule, the depth
to aquifer/hydraulic conductivity factor
has been replaced with a simpler factor,
travel time, which is determined using a
matrix of the hydraulic conductivity and
thickness of the lowest hydraulic
conductivity layer(s) with at least a
three-foot thickness. (See § 3.1.2.4 and
Table 3-7 of the final rule.)
To conform with the change limiting
the travel time factor to the least
conductive layer(s), and to meet the goal
of simplification, a change to the
sorptive capacity factor was necessary.
The proposed rule evaluated this factor

using all layers between the source and
the aquifer. In reexamining this factor,
EPA concluded that depth to aquifer is
one of the major parameters affecting
total sorbent content, at least within the
HRS ranges for the factor. Depth to
aquifer also indirectly reflects
geochemical retardation mechanisms
because, all else being equal, the effect
of these retardation mechanisms
increases as the depth to aquifer
increases. At the field test sites, using
only the layer(s) of lowest hydraulic
conductivity decreased the calculated
sorbent content between 10 and 99
percent. For these reasons, EPA has
decided to replace the'sorptive capacity
factor with a depth to aquifer factor.
(See §3.1.2.3 and Table 3-5 of the final
rule).
M. Surface WaterMigrationPathway
The proposed rule made major
changes to the evaluation of releases or
threatened releases to surface water.
The pathway was divided into four
threats: drinking water, human food
chain, recreational use, and
environmental. Other changes included
consideration of flood potential; revision
of potential overland flow; addition of
dilution weights for potentially
contaminated populations; extension of
the target distance limit to 15 miles;
revision of the persistence factor to
consider more degradation mechanisms;
addition of a bioaccumulation factor for
evaluation of human food chain
toxicity/persistence and populations;
addition of ecosystem toxicity to
evaluate the environmental threat; and
addition of a maximally exposed
individual factor (MEI) factor to the
drinking water threat. Figure'6 shows
the proposed rule and the overland
flow/flood migration component of the
surface water migration pathway in the
final rule.
Recreationaluse threat.SARA stated
that the HRS should consider threats to
surface water used for recreation and
drinking water, and the proposed HRS
included a recreational use threat in the
surface water migration pathway. A
number of States, several companies
and trade associations, and two Federal

agencies identified problems with the
proposed recreational use threat. Some
commenters objected to weighting it as
heavily as the drinking water threat,
while others suggested that evaluating
the threat was too complicated for use
in a screening tool. Many commenters
said that proposed methods for
assigning values to recreation areas
were too broadly drawn and that a
limited number of recreation areas
should be considered. Two commenters
suggested using actual attendance data,
and one commenter suggested that
recreational uses be considered in other
pathways as well.
EPA's field test indicated that the
recreational use threat evaluation was
too complex for HRS purposes and, at
the same time, was not very accurate.
Several field test participants
commented that the recreation target
population was difficult to evaluate and
that the approach for determining
population was inaccurate and timeconsuming. In addition, the population
factor did not provide meaningful
discrimination among sites. The
proposed rule used the physical
characteristics (e.g., capital
improvements) of a recreational site as
the basis for determining the distance
limit used to evaluate population, but
because major and minor sites may
have the same types of capital
improvements (e.g., boat ramps, picnic
facilities), the same distance limit could
be associatedwith a minor recreation'
area and a major recreation area. The
alternative approach"would be to
require actualuse data to evaluate
targets; however, site-specific
population data are not available for
many recreation areas, making it
difficult to obtain accurate estimates of
the population at risk. The target
distance limits, which ranged from 10 to
125 miles, also contributed to the
problems with evaluating targets. The
Agency invited comments on refining
these calculations; no alternative
approaches were suggested, and EPA
did not identify viable alternatives.
BILLING CODE 6660-6"
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Figure 6
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Figure 6
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EPA is also concerned that many
qualities of recreation areas (e.g.,
uniqueness, attractiveness, value)
cannot be readily quantified or
measured, which poses significant
problems for a screening tool. Therefore,
the recreational use threat has been
removed from the final rule. Instead,
factors related to recreational use are
being included in the assessment of
resource factors in the air, surface
water, and ground water migration
pathways. (See the discussion of
resources factors above and § §3.3.3..
4.1.2.3.3, 4.2.2.3.3, and 6.3.3 of the rule.)
Recreational use is also a major
component of the evaluation of the
attractiveness/accessibility factor in the
soil exposure pathway (see § 5.2.1.1 of
the rule).
Human food chain. SARA requires
that EPA consider "the damage to
natural resources which may affect the
human food chain * * " Accordingly,
the surface water migration pathway of
the proposed rule included evaluation of
threats to human health via the aquatic
food chain.
A number of commenters suggested
that terrestrial food chain threats should
also be evaluated because most of the
food eaten in the United States
originates on land, and the terrestrial
human food chain is, therefore, more
important than the aquatic human food
chain. Commenters specifically stated
that the HRS should account for human
food chain threats involving irrigated
crops, livestock, and game animals. One
commenter stated that the SARA
mandate would not be fulfilled if only
aquatic human food chain threats were
evaluated.
After conducting an investigation into
possible methods, EPA determined that
it would not be practical to include a
separate evaluation of terrestrial human
food chain threats in the HRS. The
terrestrial food chain is more complex
and site-specific and is less understood
than the aquatic food chain, and its
assessment requires considerably more
data. These factors render evaluation of
the relative risks associated with the
terrestrial human food chain well
beyond the capability of a screening
system such as the HRS. The final rule,
therefore, does not separately evaluate
terrestrial human food chain threats.
These threats are, however, considered
indirectly under the resources target
components in the air migration
pathway, ground water migration
pathway, soil exposure pathway, and
drinking water threat portion of the
surface water migration pathway.
The proposed rule required the.
estimation of bioaccumulation
potentials for hazardous substances
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posing threats via.the human food chain. contain a hazardous substance at a
One commenter stated that the
concentration level exceeding the
estimation of bioaccumulation
FDAAL for that substance in fish tissue
potentials requires excessive time and
and the substance had been documented
resources, and that this step should be
in an observed release from the site. In
dropped from the HRS.
both cases, at least a portion of 'the
EPA disagrees and considers the
fishery must be within the boundaries of
bioaccumulation potentials of hazardous' the observed release.
substances to be among the most
Under the final rule, the former
important factors determining the degree criterion (closed fishery) remains
of human health threat posed by
essentially unchanged. The latter
substances via the human food chain.
criterion (tissue contamination) has
Substances that do not bioaccumulate
been modified: A fishery is considered
pose less of a threat via the human food
actually contaminated if the
chain than substances that
concentration of a hazardous substance
bioaccumulate, all else being equal.
in tissue of an essentially sessile benthic
Conversely, substances with high
human food chain organism from the
bioaccumulation potentials can pose
watershed is at a level that meets the
very significant threats via the human
criteria for an observed release from the
food chain even if they are only
site and at least a portion of the fishery
moderately toxic, or are present in
is within the boundaries of the observed
modest quantities. EPA believes that
release. A new criterion has also been
compiling bioaccumulation potential
added: A fishery is considered actually
tables will reduce the effort and
contaminated if a hazardous substance
resources required to score this factor.
having a bioaccumulation potential
EPA received several comments
factor value of 500 or greater either is
stating that bioaccumulation potential
present in an observed release
was not given sufficient weight in the
established by direct observation or is
evaluation of human food chain threats.
present in a surface water or sediment
EPA evaluated the use of
sample at a level that meets the criteria
bioaccumulation potential during the
for an observed release from the site
field test and determined that there was
and at least a portion of the fishery is
considerable uncertainty related to this
within the boundaries of the observed
factor, in part because of major
release. Only the portion of a fishery
differences in uptake associated with
within the boundaries of an observed
different species in different
release is considered actually
environments. In addition,
contaminated.
bioconcentration values have been
EPA broadened the definition of
computed for only a few species for
actually
contaminated fisheries on the
most substances. In light of this
basis of field test results. With the more
uncertainty, EPA decided that
narrow definition in the proposed rule,
bioaccumulation potential should not be
few actually contaminated fisheries
given additional weight in the HRS. In
were identified because:
addition, as part of the structural
(1) Closed fisheries did not exist at
changes discussed in Section III B,the
most sites;
bioaccumulation potential factor was
(2) Hazardous substance
moved from the targets factor category
concentration data from tissues of
to the waste characteristics factor
applicable organisms were available for
category so that it is evaluated
only a small portion of fisheries; and
consistently with the other waste
(3) FDAALs exist for only a relatively
characteristics factors that reflect
small number of hazardous substances.
exposure. As part of these changes, the
The final rule also introduces two
use of the bioaccumulation potential
levels of actually contaminated fisheries
factor in selecting the substance posing
or portions of fisheries:
the greatest hazard also has been
* Level I:Applicable when
modified.
concentrations of site-related hazardous
The final rule broadens the definition
substances meeting the criteria for
of actual contamination of the human
actual contamination of the fishery
food chain by modifying one criterion
and adding a new criterion defining
equal or exceed the benchmark
actual contamination. The proposed rule concentration levels established in the
final rule based on FDAALs, screening
*defined a fishery as actually
contaminated if (1) the fishery was
concentrations corresponding to
closed as a result of contamination and
elevated cancer risks, and screening
a substance for which the fishery was
concentrations corresponding to
closed had been documented in an
elevated chronic, non-cancer toxicity
observed release from the site, or (2)a
risks via oral exposures. The final rule
tissue sample from a human food chain
allows Level I contamination to be
organism from the fishery was found to
established based on hazardous
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substance concentrations in tissue
data) as opposed to standing crop data.
there are no observed releases to
samples from "organisms other than
surface water or no observed release of
When site-specific data are not
available, harvest rates are to be
essentially sessile benthic organisms"
a hazardous substance with a
(e.g., fish; lobsters, crabs), even though
bioaccumulation potential factor value
estimated based on the average harvest
these organisms cannot be used to
of 500 or greater, but a fishery is present per unit, area for the particular water
establish observed releases or actual
(i.e., there is a potentially contaminated
body type under assessment and the
fishery) within the target distance limit,
contamination.
geographic area in which the water
a Level II: Applicable to all actually
the food chain individual is assigned
body is located.
contaminated fisheries (or portions of
,points ranging from 0 to 20, depending
Groundwater dischargeto surface
actually contaminated fisheries) not
on the dilution weight assigned to the
water.A number of commenters and
meeting Level I criteria.
associated surface water body.
field test participants suggested that the
The final rule assigns human food
The proposed rule estimated human.
HRS should consider the potential
chain populations associated with Level
food chain production of actually
impact of ground water discharges to
I concentrations tenfold greater weight
contaminated or potentially
water because contaminated
than those associated with Level II
contaminated fisheries based on harvest surface
ground water can be a significant source
concentrations. The final rule also
data or stocking data for those fisheries,
of surface water contamination.Field
describes the procedures for
if available. Where such data were not
test participants noted that some sites
determining, where applicable, the part
available, production estimates were
have no overland flow route, but surface
of a fishery subject to Level I
based on productivity of the surface
Water can be contaminated through
concentrations, the part subject to Level water body or the estimated standing
ground water discharges.
II concentrations, and/or the part
crop of aquatic biota in the fisheries,
EPA agrees.and has added a ground
subject to potential contamination.
The proposed rule included a table of
water to surface water migration
EPA received several comments
standing crop default values for
suggesting that, to be consistent with the estimating human food chain production. component to the surface water
migration pathway. Figure 7 shows the
other threats, a maximally exposed
of the fishery.
structure of this component. The surface
individual factor should be incorporated
EPA received numerous comments to
water migration pathway, therefore,
into the human food chain threat. The
the effect that the standing crop default
now includes two components: The
Agency agrees, and to provide this
table was difficult to use, provided
overland flow/flood migration
consistency the final rule incorporates a several different values for some water
component, which retains the structure
maximally exposed individual factor
bodies and none for others, and
of the surface water migration pathway
(the food chain individual) into the
provided unreliable data. Several
as proposed (except for the changes
human food chain targets factor
commenters stated that standing crop
discussed in this preamble), and the new
category. As with similar factors in
values are not: an appropriate basis for
ground water to surface water migration
other pathways and threats, the food
estimating aquatic human food chain
component. Either or both components
chain individual is assigned points
production. One commenter pointed out
may be scored; if both are scored, the
according to the level of contamination.
that standing crop estimates do not
surface water'migration pathway score
Where actual contamination.of a fishery correlate well with harvest for various
is the higher of the two scores. EPA
is documented, the food chain individual water body types. Another commenter
selected the higher of the two scores
factor is assigned 50 points for Level 1
stated that estimates of harvest from
rather than Combining them because, if
and 45 points for Level II concentrations. fish and game officials are preferable to
scores were combined, the amount of
Where no actual contamination of a
standing crop default values because
hazardous substances at the site
fishery is documented, but there is
standing crop is a measure of biomass
available to migrate via each component
documentation of an observed release of (weight of all edible living organisms in
would have to be apportioned between
a hazardous substance having a
the water body) rather than
the two components. The site-specific
bioaccumulation potential factor value
productivity.
data needed to determine the
of 500 or greater to a watershed
EPA agrees with the commenters. In
appropriate apportionment are rarely
containing a fishery within the target
the final rule, estimates of fishery
available.
distance limit, the food chain individual
human food chain production are based
is assigned a value of 20 points.-Where.
BILLUNG CODE 6560-60-U
on fish harvest data (including stocking
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Figure 7.

Surface Water Migration Pathway. 
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The ground water to surface water
population threat to locations within
assumed to be available to migrate to
migration component evaluates three
surface water through ground water.
-property boundaries and within a
threats: drinking water, human food
The probable point of entry is defined as distance limit of 200 feet from an area of
chain, and environmental. The
the shortest straight-line distance,
observed contamination. The 200-foot
component is scored only if: (1) A
within the aquifer boundaries, from the
limit accounts for those situations where
portion of the surface water is within
sources at the site to the surface water
the property boundary is very large, and
one mile of any source at the site that
body. Therefore, the actual targets
exposure to contaminated surficial
considered may differ somewhat from
could release to ground water, (2) there
materials is unlikely or infrequent
targets evaluated in the overland flow/
is no discontinuity in the uppermost
because of the distance of residences,
aquifer between the source and the
flood migration component because the
schools, or work places from an area of
portion of the surface water within one
two probable points of entry may differ.
observed contamination on the same
This approach might allow evaluation of property.
mile of the source; and (3) the bottom of
intakes, fisheries, and sensitive
the surface water is at or below the top
To make the pathway consistent with
environments that may be exposed to
of the aquifer. The target distance limit
the other pathways and in response to
contamination from a site but are
for the component is determined the
comments, the final rule includes
upstream from the point of overland
same way as for the overland flow/
hazardous waste quantity in the waste
flow entry.
flood component. For each threat,
characteristics factor category and
likelihood of release is based on either
multiplies it by the factor value for
N. Soil ExposurePathway
observed release or potential to release.
toxicity. New factors, resident
The onsite exposure pathway, which
An observed release is established if,
individual and nearby individual, have
was added to the HRS in the proposed
and only if, there is an observed release
been added to make the pathway
to the uppermost aquifer, while potential rule, has been renamed the soil
consistent with the other pathways, all
exposure pathway in the final rule. The
to release is based on ground water
of which assign values for the
pathway was primarily designed to
potential to release factors, except that
maximally exposed individual (e.g.,
assess
the
potential
threats
posed
by
only the uppermost aquifer is
nearest individual or intake). Population
direct exposure to wastes and
considered. (See § 4.2.2.1.2.)
is evaluated using two levels of actual
contaminated surficial materials at a
The hazardous waste quantity factor
contamination based on health-based
is scored in the same way it is scored for site. It evaluated two threats-the
benchmarks. Separate consideration of
resident population and the nearby
the overland flow/flood migration
the high risk population (children under
population. In the proposed rule, the
component, except that only sources
has been eliminated because the
seven)
resident population threat included
that could release to ground water are
field test indicated that this factor could
three
targets:
types
of
High
risk
considered (see § 4.2.2.2.2). Toxicity,
greatly add to the time and expense of
population on a property with observed
ground water mobility, and surface
scoring a site yet resulted in little
contamination,
all
other
residents
and
water persistence are considered in
people attending school or day care on a discrimination among sites. This change
selecting the substance potentially
also makes the soil exposure pathway
property with observed contamination,
posing the greatest hazard in drinking
and terrestrial sensitive environments in more consistent With the other
water (see § 4.2.2.2.1). By considering
pathways.
which there is observed contamination.
ground water mobility, the final rule
In the nearby population threat; the
The
nearby
population
was
based
on
reflects the fraction of a hazardous
waste quantity factor in the
hazardous
people who live or attend school within
substance expected to be released from
likelihood of exposure factor category
a one-mile travel distance and who did
the sources and to migrate through
has been renamed "area of
not meet the criteria for resident
ground water to the surface water body.
contamination" to reflect both the intent
population. Figure 8 summarizes the
For human food chain and
of the factor and how it is evaluated.
proposed and final rules.
environmental threats, bioaccumulation
The accessibility/frequency of use
A number of commenters supported
(or ecosystem bioaccumulation)
factor has been revised and renamed the
the inclusion of the pathway, but raised
."attractiveness/accessibility" factor.
potential is also considered in selecting
issues related to its evaluation. For
the substance potentially posing the
The
revised factor emphasizes
example, commenters objected to
greatest hazard (see § 4.2.3.2.1).
recreational uses of areas of observed
evaluating the waste characteristics
The targets factors in this component
contamination because they are most
factor category solely on toxicity. Three
are evaluated in the same way as
commenters objected to limiting the high likely to result in exposures to
targets factors in the overland flow/
contaminated surficial materials. In
risk population to children under seven.
flood migration component, except that
addition, the weighting of the nearby
Other commenters stated that collecting
a dilution-weight adjustment is
population relative to the resident
data on the high risk population would
combined with the surface water
population has been reduced to better
be difficult. A number of commenters
dilution weights for populations
questioned how the onsite area and -area reflect the relative levels of exposure for
potentially exposed to contamination.
those threats.
of contamination would be defined and
The dilution-weight adjustment was
A number of commenters questioned
how -accessibility of the site was
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added because the HRS assumes that
hazardous substances migrate via
ground water in all directions from a
site. Under this assumption, except inthose instances where the surface water
body completely surrounds the site, only
a portion of the hazardous substances
can be assumed to reach the surface
water through the ground water. The
dilution-weight adjustment accounts for
the portion of the hazardous substances

evaluated.

In response to these comments and to
the field test results, EPA has made a
number of changes to the soil exposure
pathway. The name of the pathway has
been changed to be more consistent
with terminology used in the Superfund
human health evaluation process.
As suggested by commenters* the final
rule limits the area within which human
targets are evaluated for theresident

whether workers should be counted
when evaluating target populations in.
the'soil exposure pathway. One
commenter suggested that soil exposure
scoring should "not include activities at
facilities that presently are regulated
under the Occupational Safety and
Health Administration (OSHA)." Other
commenters, however, stated that
workers should be counted in the target
population. One commenter argued that
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not counting'a facility's work force is
inconsistent with other population
counting techniques. Another
commenter said that workers should be
included in the 'resident population
because the proposed method of
calculating soil exposure pathway
scores can result in inappropriately low
scores when onsite workers are exposed
to wastes or contaminated soil.
In response to these comments, the
Agency investigated statutory,
regulatory, and policy conditions that

might restrict the inclusion of workers in
the target population for the soil
exposure pathway. This analysis found
no broad statutory or regulatory
authority for excluding workers covered
by OSHA regulations from
consideration as targets in the HRS.
Although the definition of a release
under CERCLA section 101(22) excludes
.any release which results in exposure
to persons solely within a workplace
*

*"

it only does so for purposes of

claims by workers who are already
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covered by State worker compensation
laws. The legislative history of section
101(22) specifically anticipated that
authority under CERCLA might, in
appropriate cases, be used to respond to
releases within a workplace. Thus, the
Agency concludes that there-are no
broad statutory or regulatory
restrictions against consideration of
activities at OSHA-regulated facilities.
04LUNG CODE 6560-50
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Soil Exposure Pathway
PROPOSED HRS
Resident Population Threat
Likelihood of Exposure

X

Observed Contamination

Waste Characteristics

X

Toxicity

Targets
High Risk Population
Total Resident Population
Terrestrial Sensitive
Environments

+

Nearby Population Threat
Likelihood of Exposure

X

Waste Quantity
Accessibility/Frequency of Use

Waste Characteristics

X

Toxicity

Targets.
Population Within 1Mile

FINAL HRS
Resident Population Threat
Likelihood of Exposure

X

Observed Contamination

Waste Characteristics

X

Toxicity
Hazardous Waste Quantity

Targets
Resident Individual
Resident Population
Workers
Resources
Terrestrial Sensitive
Environments

+

Nearby Population Threat
Likelihood of Exposure
Attractiveness/Accessibility
Area of Contamination
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Waste Characteristics
Toxicity
Hazardous Waste Quantity

X

Targets
Population Within 1Mile
Nearby.Individual
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The soil exposure pathway is
designed to account for exposures and
health risks resulting from ingestion of
contaminated surficial materials.
Because ingestion exposures are
comparable for some types of workers
and residents, the Agency has decided
to include workers in the resident
population threat. However, substantial
variability in the kinds of workers and
work activities at sites (e.g., indoor and
outdoor) leads to considerable
variability in exposure potential. The
Agency believes that determining
specific categories or types of workers is
beyond the scope of FIRS data
collection. Thus, workers are assigned
target points on a prorated basis: 5
points are assigned for sites with up to •
100 workers; 10 points for sites with 101
to 1,000 workers, and 15 points for
greater than 1,000 workers. Prorating
workers will reduce the data collection
effort. Evaluation of workers is not
affected by health-based benchmarks.
(See § 5.1.3.3.) Nearby workers are not
counted in the nearby population
because the Agency considers it
unlikely that workers from nearby
workplaces would regularly visit
contaminated areas outside the property
boundary of their workplace during the
workday, and because there is no way
to estimate accurately the number of
workers who might.

0. Air MigrationPathway
The proposed rule made several
significant changes to the air migration
pathway in the original FIRS. In
response to the SARA mandate to
consider potential as well as actual
releases to air, the proposed rule
included an evaluation of the potential
to release. The proposed rule also added
a mobility factor to the waste
characteristics factor category and an
MEI factor to the targets category.
Finally, the proposed rule added explicit
distance weighting factors for evaluating
all factors in the targets category. Figure
9 shows the proposed air migration
pathway and the final rule pathway.
The public provided numerous
comments on these changes and raised
new issues as well. The most significant
new issue concerned the structural
inconsistency in the treatment of gases
and particulates in the proposed air
migration pathway. For example,
commenters observed that in the
potential to release evaluation, it was
possible to assign a high containment
value to a source with good gas
containment and poor particulate
containment while assigning high source
type and mobility values based on the
presence of gaseous hazardous
substances. This combination would
yield an inappropriately high potential
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to reiease value. This concern was also
noted in discussions with field test
personnel.
The Agency agrees with these
commenters and investigated methods
to better reflect the differences between
gases and particulates. As a result of
these analyses, EPA has made several
changes to the final rule in both the
likelihood of release and waste
characteristics factor categories.
In the likelihood of release factor
category, the final rule evaluates source
potential to release separately for gases
and particulates. Only those sources
containing gaseous hazardous
substances are evaluated for gas
potential to release, and only those
sources containing hazardous
substances that can be released as
particulates are evaluated for
particulate potential to release. This
change in potential to release structure
necessitated other changes in the
scoring of potential to release including
development of separate gas and
particulate source type factors and
migration potential factors. The names
of these latter factors were also changed
to highlight the differences between
potential to release "mobility" and
waste characteristics "mobility." (See
§§ 6.1.2.1.3, 6.1.2.2.3.)
BILUNG CODE 6560-50-M
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Figure-9

Air Migration Pathway
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In addition to these changes in the
basic structure of the potential to
release factors, the final rule includes
several additional changes in the source
type list, migration potential factors, and
containment factors. Based on the
experience gained in the field test, EPA
added several source types to the source
type list. Some of these additions (e.g.,
surface impoundment (not buried/
backfilled): dry) simply clarify
classifications that were implied in the
proposed source type list. Other.
additions, such as source types.
involving biogas release, were
considered early in the development of
the proposed FIRS but were not included
originally in the interest of simplicity.
*Field test experience, however,
indicated that their inclusion in the final
rule was necessary, Finally, new
distinctions within some source types
(2.g.. the various types of piles) were
added partly in response to comments
and partly as a result of field test
experience. As applicable, source type
values were also revised. (See
§§ 6.1.2.1.2, 6.1.2.2.2 and Table 6-4.)
The revised gas and particulate
migration potential factors are very
similar to the proposed likelihood of
release gas and particulate mobility
factors. Several commenters questioned
the need for including dry relative soil
volatility in the final gas migration
factor. A simplification analysis
indicated that dry relative soil volatility
was redundant, as it was almost
completely determined by vapor
pressure. Hence, the final'gas migration
potential factor includes only vapor
pressure and Henry's law constant. The
particulate migration potential factor in
the final rule is simply the particulate
component of the proposed potential to
release mobility factor.
The containment factors were also
changed as a result of the field test, a
review of recent information on covering
systems, the examination of air release
rate models, and the public comments
on the need for simplicity in the final
rule. The final list of containment
descriptions eliminated many redundant
descriptions and changed others,
retaining only those distinctions that are
necessary based on type of source. (See
§§ 6.1.2.1.1, 6.1.2.2.1 and Tables 6-3, 6
9.) As discussed in Section III F above,
two new mobility factors were
developed for the waste characteristics
factor category.
Commenters generally supported ithe
concept of distance weighting target
factors. However, several disagreed
with the approach used to develop the
proposed factor values. Some
commenters suggested basing the factor

i

values on long-term meteorology, and the
size of the site, while others suggested
that additional atmospheric phenomena
(e.g., particulate deposition) be reflected
in the final values. As a result of these
comments, EPA has revised the distance
weighting factors used in the final rule
to reflect long-term atmospheric
phenomena. Analyses indicated that
particulate deposition and other similar
phenomena as well as site size were not
sufficiently significant within four miles
of a site to warrant their inclusion in the
final factor values. EPA also notes that
the distance weighting factor values'are
now incorporated in the population
Lfctor value table. (See § 6.3.2.4 and
Table 6-17.)
P. Large Volume Wastes
Mining waste sites. A number of
commenters representing mining
companies, trade associations, and.State
and Federal agencies commented on
how the proposed HRS would score
mining waste sites; commenters
representing waste management
facilities raised similar issues in regard
to their sites. This section summarizes
and addresses the major issues
addressed by these commenters.
Commenters raised several concerns
regarding the appropriate consideration
of background levels of metals in.
documenting direct or indirect releases.
from mining waste sites. One
commenter recommended that in.
determining direct releases from a
mining wast, site, EPA should consider
the natural characteristics of the site
prior to mining and the changes in
migration rates resulting from mining.
The commenter explained that the
concentration of metals in a mining
waste pile may be similar to or less than
natural concentrations in soil or rocks
below and adjacent to the pile. To
document indirect releases; the
commenter suggested that EPA require
collection of detailed information on site
geology and hydrological gradients to
ensure proper consideration of
background levels. Finally, the
commenter asserted that although it is
appropriate to weight observed releases
more heavily than potential releases at
sites with synthetic organic hazardous
substances, the criteria used. to define
observed release are not valid at sites
with natural sources of metals: Another
commenter agreed and suggested that
because of background levels of
inorganic elements, the proposed HRS
could identify as an observed release
concentrations unrelated to mining
activities.
EPA recognizes that natural
background concentrations of metals in.
soil or rocks can affect the measured
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concentration necessary to establish an
observed release at a mining waste site.
This consideration is reflected in the
requirement that concentrations.
significantly above background be
shown to establish an observed release.
Moreover, EPA has clarified the
observed release criteria in the final rule
to explain that they specify minimum.
differences necessary to establish an
observed release by chemical analysis.
Several commenters questioned the
treatment of metals in the ground water
mobility factor. One commenter stated
that the proposed HRS is biased against
mining waste sites because it gives
greater consideration to the accurate
assessment of the mobility of organic
sabstances than to that of naturally
occurring metals. The commenter noted
-that the proposed persistence factor for
the surface water migration pathway
accounts for the degradation of
hazardous substances in the
environment through four processes.
None of these processes, according to
the commenter, applies to metallic
elements, which received a default value
of 3 (the highest possible score for
persistence). Another commenter stated
that decreased mobility was considered
only for organic compounds, even
though inorganic compounds are
immobile in some situations.
One commenter stated that adding a
metals mobility factor, as.ETA's Science
Advisory Board (SAB) recommended,
would allow the HRS to reflect more
accurately the potential for metallic
elements to migrate in the aqueous
phase. Two commenters were concerned
that metals would be assigned a "worst
case" default value for mobility. On the
other hand, another commenter stated
that consideration of the mobility of
metals in the revised HRS would at least
partially rectify the bias.in the current
HRS against high-volume, lowconcentration mining wastes.
A number of these commenters
appear to have misunderstood the
proposed rule. Metals were not
automatically assigned the maximum
value 'isa default in the ground water
mobility factor, but rather were assigned
values based on their coefficient of
aqueous migration. The final rule
automatically assigns the maximum.
value for-mobility only to metals .
establishing an observed release by
chemical analysis, which is the same
way organics and nonmetallic
inorganics are evaluated. For metals and
metal compounds not establishing an
observed release by chemical analysis,
mobility is based on water solubility
and distribution coefficient (lKd), the
same as for organics and nonmetallic
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inorganics. If none of the hazardous
substances (including metals, organics.
and nonmetallic inorganics) eligible to
be evaluated for the site ,can be.assigned,
a mobility factor value based on
.
available data, § 3.2.1.2 of-the final rule
assigns a mobility factor value of 0.002
for all of the hazardous substances. This
value was selected based on a review of
the range of mobility factor values
assigned to those hazardous substances
(including metals) for which data were
available for assigning mobility factor
values. The value of 0.002 is clearly not'
a worst-case default (which would be

1.0).

EPA believes that the persistence
factor is not biased against metals.
Elemental metals do not degrade and,
therefore, should receive higher scores
for persistence than other substances
subject to degradation processes.
One commenter-claimed that the soil
exposure pathway is likely to bias the
FIRS scores of mining waste sites
toward higher values because such sites
contain large volumes of waste .covering
large surface areas, and because of
geographic factors, these large areas are
seldom secured against direct public
access. In addition, according to the
commenter, the public may-be attracted'
to mining waste sites. The commenter
suggested that the soil exposure
pathway incorrectly assumes there is an
exposure because there is .access to
mining waste sites.
EPA does not agree that the soil
exposure pathway is biased against
mining waste sites. The pathway
evaluates exposures of people via.
contact with surficial hazardous
substances. The Agency believes that,
all else being equal; large contaminated
surface areas with public access,
including those associated with mining
waste sites, shouldreceive higher scores
for the soil exposure pathway than
smaller sites with more restricted
access. Even sites with large
contaminated surface areas are unlikely
to be assigned high scores-except when
they are near residential areas or
include a listed sensitive environment.
As some commenters representing
mining-related activities have noted in
the past, most mines are located some
distance from inhabited areas.
Three commenters stated that the
original FIRS was biased against sites
such as mining waste sites that are
characterized by high volumes of waste
with relatively low concentrations of
toxic constituents. Two of these
commenters suggested that mining
wastes would be appropriate for
hazardous constituent quantity
determination because such wastes,are
.relatively homogeneous (compared to
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other wastes) and, therefore, have fairly
consistent concentrations. One of-these
two commenters also stated that the
hazardous waste quantity factor
equations in Table 2-14 of the proposed
rule-should be revised to be less •
conservative. The remaining commenter
suggested that the proposed FIRS was
still biased against mining waste sites
because they are still scored based on
the quantity of waste rather than on the
concentration of the waste at the point
of exposure.
EPA does not agree that the IRS is
biased against high-volume, lowconcentration waste sites. The final rule
incorporates concentration data in three
factors: (1) Likelihood of release '
(concentration data can be used for
establishing an observed release): (2)
hazardous waste quantity
(concentration data, if available and
adequate, can be used for calculating
hazardous constituent quantity); and (3)
targets (concentrations of hazardous
substances present in drinking water
wells or at other exposure points can be
used to determine weightings for nearest
individuals (or wells or intakes).
populations, and sensitive environments
factors). EPA has not explicitly required
concentration data for all sites because
of the substantial costs for obtaining
these data and the Very high degree of
uncertainty associated with data
collected
during Sis.
•EPA requested
that the SAB review
issues related to large-volume waste
sites before the NPRM was published.
The SAB final report is available in the
CERCLA docket. Two commenters
stated that the Agency did not
adequately consider the SAB's
recommendations for revising the HRS,
specifically those concerning the use of
mobility data.
The SAB, in its review of the original
HRS, examined whether large-volume
waste sites (e.g., mining waste sites) had
been treated differently than other
waste sites and concluded that
insufficient data were presented to
demonstrate that the original HRS was
biased against mining waste sites.
However, the SAB noted that the
original HRS had the potential for such a
bias, particularly when scoring potential
to release, because the original.HRS did
not consider mobility, concentration of
hazardous constituents, and transport.
The SAB suggested several possible
modifications to improve the application
of the HRS to mining waste sites.
Based.in part. on the SAB suggestions, .
,EPA proposed several changes to the
overall scoring process to make the HRS.
more accurately reflect risks associated
with mining waste sites, notably, .,
addition of a mobility factor to the air

and ground water migration pathways.
changes in-the persistence factor,
incorporation of a tiered hazardous
waste quantity factor that can account
for waste concentration data, and
addition of health-based benchmarks for
evaluating population. As explained in
the NPRM, determining speciation of
metals'and pH,.as the SAB had
suggested is not feasible given the
temporal and spatial variations at
hazardous waste sites and the
limitations on SI data collection.
Moreover, determining speciation is not
feasible for most substances given
EPA's current analytical procedures;
requiring speciation analyses would add
substantially to the cost of data
collection.
Two commenters stated that the
proposed FIRS can significantly
overestimate risks associated with
mining waste sites that consist of highvolume, low-concentration wastes. One
of these commenters recommended a
"preliminary evaluation system" to more
accurately reflect the actual risks
associated' with such sites and remove
any bias in the HRS relative to other
types .of sites. This commenter also
suggested that in proposing the HRS
revisions, EPA had ignored the results of
its own studies under RCRA sections

3001 and 8002, which the commenter
believed to be more focused efforts to
quantify risks from mining waste sites
than' the HRS revisions.
EPA does not believe that a separate
"preliminary evaluation system" for
scoring mining waste sites would be
appropriate. A single HRS can be
applied uniformly to all sites, allowing
the Agency to evaluate sites relative to
each other with respect to actual and
potential hazards. The Agency
examined the RCRA studies cited by the
commenter before proposing HRS.
revisions. Those studies, which focus on
the management of wastes at active
facilities, concluded that many special
study waste sites (e.g., mining) do not
present very high risks, while others
may present substantial risks. EPA
believes that the conclusions of these
studies and the Agency's subsequent
regulatory -determinations (i.e., not to
regulate-most mining wastes under '
RCRA Subtitle C) are not inconsistent
with a determination that some mining
waste releases can require Superfund
response actions, Furthermore, the IRS
is designed so that.it can be applied to
closed and-abandoned sites as well as
active,sites.
Otherlarge volume waste sites.
Several commenters suggested that the
proposed IRS did not meet CERCLA
section 125 requirements for sites'
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involving fossil fuel combustion wastes.

These commenters generally agreed that
section 125 requires EPA to consider the
quantity and concentration of hazardous
constituents in fossil fuel combustion
wastes and that the proposed HRS had
not adequately addressed this
requirement.
One commenter supported the
Agency's proposal to allow
consideration of concentration data
when such data are available. Three
commenters stated that the proposed
FIRS would often assign fossil fuel
combustion waste sites high scores in
part because of the worst-case
assumptions or "default values" for
certain factors (i.e., hazardous waste
quantity, toxicity, target populations).
The commenters claimed that fossil fuel
combustion waste sites receive high
scores merely because of the large
quantity of waste, although this waste
presents no significant adverse
environmental effects, and that these
high scores are inconsistent with EPA's
findings in the RCRA section 8002 study.
One of the three commenters suggested
that the proposed FIRS retained certain
deficiencies of the original HRS, such as
assuming that all hazardous substances
in the waste consist of the single most
kxic constituent in the waste.
EPA does not believe that the
approach taken in the final rule creates
a bias against fossil fuel combustion
wastes. Partly because concentration
data are considered in the final rule,
fossil fuel combustion waste sites are
nit expected to score disproportionately
hi.gh when compared with other types of
sites. The FIRS assumes that it is not
possible to determine in a consistent
manner the relative contribution to risk
of all hazardous substances found at
sites. Given this assumption, EPA has
determined that basing the toxicity of
the combination of substances at a site
on the toxicity of the substance posing
the greatest hazard is a reasonable and
appropriately conservative approach. In
many cases, the substance posing the
greatest hazard is not several orders of
magnitude more toxic than other
hazardous substances at the site.
Therefore, the effect of this approach on
the toxicity factor value-which is
evaluated in one order of magnitude
sc:oring categories-is not as great as
some commenters have suggested (see
also section 11D). In addition, as noted
above, worst-case defaults are not
assigned for mobility; population factors
have no default values.
Two commenters suggested that
because CERCLA section 125 contains
no statutory deadlines, EPA should take
as much time as necessary to
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adequately respond. These commenters
* Leachate data are not available for
recommended that EPA extend the
all sources and wastes, and available
tiered approach of the hazardous waste
leachate data on high-volume wastes
quantity factor to other factors to take
and some landfills have limited
advantage of the extensive data on
applicability for estimating the quantity
fossil fuel combustion wastes generated
of leachable hazardous substances;
by the electric utility industry.
e Leachate data derived from lab
The Agency does not agree that the
studies are limited and do not
tiered approach used in-the hazardous
realistically represent the universe of
waste quantity factor should be
field conditions such as heterogeneity of
extended to other factors for fossil fuel
wastes, chemistry of leachate, and
combustion waste sites (see also section
density and pore volume of disposed
Ill K). EPA believes that creating a
wastes; and
I Any method for using leachate data
separate FIRS to score certain types of
sites would not allow the Agency to
could not be consistently or uniformly
provide a uniform measure of relative
applied to all sites.
risk at a wide variety of sites, as
EPA also examined the feasibility of
Congress intended.
developing site-specific leachate data
One commenter recommended that
for estimating leachable hazardous
EPA consider using fate and transport
substance quantity for the ground water
models currently under development to
migration pathway. EPA decided against
incorporate quantitative representations
this option because reliable estimation
of specific processes and mechanisms
of leachable hazardous substance
into the HRS. EPA carefully examined
quantity requires comprehensive
this possibility and concluded that
sampling of site-specific heterogeneous
although the use of fate and transport
waste, which would be prohibitively
models could conceivably increase the
expensive and not feasible. In some
accuracy of the [IRS for some pathways,
cases, such sampling would be
collection of the required site-specific.
technically unfeasible and unsafe.
data would be far too complex and
EPA evaluated alternatives for
costly. Fate and transport models are
developing a surrogate for estimating
appropriate for a comprehensive risk
leachable hazardous substance quantity.
assessment, but not for a screening tool
The Agency found that adding the
such as the HRS. In addition, EPA's
mobility factor to the ground water
review suggested that it would be more
migration pathway, based both on
difficult to achieve consistent results
solubilities and distribution coefficients
among users of such models than with
(Kds) of hazardous substances, and
the IRS. EPA points out that it used fate
multiplying it by the hazardous waste
and transport models to develop the
quantity factor would be a feasible
distance weighting factors used in the
alternative for approximating the
IIRS target calculations, and also that
fraction of hazardous substance
the HRS incorporates several hazardous
quantity expected to be released to
substance parameters (e.g., mobility)
ground water.
and site parameters (e.g., travel time)
Q. Considerationof Removal Actions
that are components of fate and
(Current Versus InitialConditions)
transport models.
Two commenters expressed concern
The original HRS based the
that the proposed FIRS fails to account
evaluation of factors on initial
for the leachability of hazardous
conditions. In the preamble to the
constituents as required by CERCLA
proposed rule, EPA specifically
section 125. According to the
requested comments on whether sites
commenters, some hazardous
should be scored on the basis of initial
constituents pose no risk via ground
or current conditions. The principal
wa!.er because they will never be
question is whether the effect of
released to that medium. Thus, even if
response actions, such as the removal of
hazardous waste quantity and
some quantity of the waste, should be
concentration are considered
considered when sites are scored. Initial
adequately, hazardous waste quantity
conditions are defined by the timing of
scores for fossil fuel combustion sites
the response action; that is, initial
will be erroneously high unless
conditions are the conditions that
leachability is considered as well.
existed prior to any response action. For
.sites where no response action has
EPA examined the availability of
leachate data and the feasibility of using occurred, initial and current conditions
such data for calculating hazardous
are the same for evaluating sites.
substance quantity for all types of
Of the 25 commenters responding to
sources and wastes. The Agency
this issue, 15--including all industry
decided against using leachate
commenters-supported scoring on
concentrations because:
current conditions. In the preamble of
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the proposed rule, EPA presented two
approaches for considering response
actions in HRS scores: (1) Consider
these actions only for those pathways
and factors for which they are most
appropriate; and (2) consider these
actions in all pathways, but make
exceptions at sites where initial
conditions more accurately reflect risks.
Those who stated a preference
favored the second, specifying that the
exceptions should be clearly defined in
the final rule. These commenters stated
that scoring all pathways on current
conditions would encourage responsible
parties to clean up sites quickly. They
reasoned that if cleanups are delayed,
the threat of migration of the hazardous
substances increases; therefore, scoring
on current conditions is consistent with
the intent of CERCLA because it
encourages rapid remedial action. One
commenter said that scoring on initial
conditions made little sense when, as a
result of the cleanup, the level of
residual contamination was below the
level required by CERCLA.
Several proponents of scoring on
current conditions stated that EPA's
concern that responsible parties would
clean up sites just enough to avoid being
listed on the NPL was unfounded. They
argued that the proposed scoring system
is too complicated to manipulate, and
that predicting the effect of partial
cleanups on the final score would be
difficult. Others suggested that where
contamination remains, sampling during
an SI will discover it.
Ten commenters did not fully support
scoring on current conditions. Only one
opposed any consideration of current
conditions. Several commenters
supported scoring the soil exposure and
air migration pathways on current
conditions. Others stated that response
actions should be considered only when
the actions are conducted under Federal
or State direction, or when the action
constitutes a complete cleanup. Several
added that State actions.should not be
considered because it would penalize
States with active remedial programs.
One commenter suggested scoring sites
on both current and initial conditions; if
the response action had addressed all
hazards, then the current conditions
score should be used.
Based on public comment, EPA has
decided to change its policy on
consideration of removal actions. The
Agency agrees that consideration of
such actions in HRS scores is likely to
increase incentives for rapid actions by
responsible parties, reducing risks to the
public and allowing for more cost
effective expenditure of the Fund. In
making this decision, EPA tried to
balance the benefits of considering

removal actions in MRS scores (e.g.,
increased incentives for rapid actions)
while also ensuring that the FRS score
reflects any continuing risks at sites
where contamination occurred prior to
any response action.
Therefore, EPA will calculate waste
quantities based on current conditions.
However, EPA believes the accuracy of
this approach depends on being able to
determine with reasonable confidence
the quantity of hazardous constituents
remaining in sources at the site and the
quantity released into the environment.
As a consequence, where the Agency
does not have sufficient information to
estimate the quantity of hazardous
constituents remaining in the sources at
the site and in the associated releases, a
minimum factor value may be assigned
to the hazardous waste quantity factor
value. Thus, removal actions may not
reduce waste quantity factor values
unless the quantity of hazardous
constituents remaining in sources and in
releases can be estimated with
reasonable confidence.
In addition to providing incentives for
early response, this approach also
provides incentives for potentially
responsible parties to ascertain the
extent of the remaining contamination at
sites. Potentially responsible parties
undertaking removal actions will have
the primary responsibility for collecting
any data needed to support a
determination of the quantity of
hazardous constituents remaining. EPA
expects responsible parties may need to
conduct sampling and analyses to
determine the extent of hazardous
substance migration in soils and other
media in order to estimate with
reasonable confidence the quantity of
hazardous constituents remaining.
EPA decided not to limit the
consideration of response actions to
certain pathways (e.g., the soil exposure
pathway') because this would overstate
the risk at sites where removal of
wastes has eliminated threats in all
pathways. Moreover, a more limited
approach to consideration of response
actions would provide less incentive for
rapid response action.
EPA will evaluate a site based on
current conditions provided that
response actions actually have removed
wastes from the site for proper disposal
or destruction in a facility permitted
under the Resource Conservation and
Recovery Act (RCRA), the Toxic
Substances Control Act (TSCA), or by
the Nuclear Regulatory Commission.
HRS scoring will not consider the effects
of responses that do not reduce waste
quantities such as providing alternate
drinking.water supplies to populations
with drinking water supplies

contaminated by the site. In such cases,
EPA believes that the initial targets
factor should be used to reflect the
adverse impacts caused by
contamination of drinking water
supplies: otherwise, a contaminated
aquifer could be artificially shielded
from further remediation. This decision
is consistent with SARA section 118(a),
which requires that EPA give high
priority to sites where contamination
from the site results in closed drinking
water wells. Similarly, if residents are
relocated or if a school is closed
because of contamination due to the
site, EPA will consider the initial targets
in scoring the site.
As noted in the proposed rule
preamble, EPA would only consider
removals conducted prior to an SI. EPA
believes that the SI is the appropriate
time to evaluate conditions, because it is
the source of most of the data used to
score a site. Because response action at
sites may be an ongoing process, it
would be burdensome to recalculate
scores continually to reflect such
actions.
In response to commenters, EPA also
considered whether response actions
should be considered in MRS scores
only if they are performed under a State
or EPA order. EPA decided not to
choose this approach for two reasons.
First, it would diminish the incentive for
an expeditious response at the site if a
signed order were required. Second,
because a response action must be
conducted before the SI to be
considered in the IRS score, there
would be little information on site
conditions upon which this order could
be based.
EPA has also decided not to
differentiate between response actions
initiated by States and those conducted
by other parties. The Agency believes
this approach will help ensure
consistent application of the MRS by
avoiding situations where two similar
sites are scored using different sets of
rules. Moreover, although the Agency is
sympathetic to concerns about
disincentives to States for initiating
actions, it believes that such cases will
be rare. Many State (and Federal)
removal actions are interim measures
designed to stabilize conditions at the
site. Given the more limited definition of
response action noted-above (e.g.,
removal of waste from the site for
disposal or destruction in a RCRApermitted facility), many actions
conducted by States would not be
considered in MRS scoring. In addition,
in many cases, State and Federal
removal actions are undertaken after an
SI has been conducted. As noted above,
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EPA will only consider removals
conducted before the SI in the HRS
score.
11. Cutoff Score
In the NPRM preamble, EPA proposed
that the cutoff score for the revised HRS
be functionally equivalent to the current
cutoff score of 28.5. The Agency also
requested comment on three proposed
options for determining functional
equivalence:
9 Option 1: Score sites using both the
original and final rule, then use
statistical analysis to determine what
revised I-IRS score best corresponds to
28.5;
* Option 2: Choose a score that would
result in an NPL of the same size as the
NPL that would be created by using the
original HRS; and
a Option 3: Identify the risk level that
would correspond to 28.5.in the original
HRS and then determine what revised
HRS score corresponds to that risk level.
Some commenters stated that there
cannot be a functional equivalence if the
revisions have any meaning. They
argued that if the revisions meet the
statutory mandate to make the HRS
more accurate, the scores should be
different and, therefore, cannot be
related. Several commenters supported
the use of a functional equivalent, but
were divided about which option should
be used. One commenter stated that the
28.5 score should be evaluated to
determine whether it reflected minimum
risk levels. If it did, the commenter
suggested that a functional equivalent
would be appropriate and should be
determined using equivalent risk levels
(option 3), but also with an eye toward
keeping the NPL to a manageable size
(option
2).
Commenters
not supporting the use of
a functional equivalent suggested a
variety of alternative approaches,
including:
* Establish the cutoff score based on
risk, without regard to the current cutoff
level or a functional equivalent;
" Leave the score at 28.5;
" Propose a new cutoff score and a
description of methodology in a public
notice with a 60-day public comment
period;
e Lower the cutoff score to provide an
incentive to responsible parties to
undertake remedial efforts and make it
possible for sites where a removal
action has taken place to make the NPL,
thus reducing the controversy over
whether to score sites based on' current
conditions;
* Raise the cutoff score by at least 20
points;
* Eliminate the present cutoff score
by creating categories of sites instead of

individual ranks as a means of
prioritizing NPL sites;
- Amend the NPL annually to include
only those sites that deserve priority
attention (e.g., orphaned sites) and are
likely to receive Superfund financing; or
• Rank all sites showing any degree
of public health and/or environmental
risk on a relative scale and perform
remedial activities based on available
funding.
In addition, four commenters felt that
the cutoff score for the final rule should
not be fixed until the technical merits
and potential scores of representative
sites are tested and compared using
both the current and proposed HRS.
Further, one commenter noted that the
field test did not indicate the
relationship between the revised HRS
score for a given site and the current
score; another added that until this
equivalency issue is clarified,
meaningful comment on any proposed
revisions cannot be made.
Based on an analysis of 110 test sites,
EPA has decided not to change the
cutoff score at this time. This conclusion
was reached after applying all three
approaches to setting a cutoff score that
would be functionally equivalent to 28.5.
In its analysis, the Agency scored field
test sites with both the original and
revised HRS. The data from these test
sites show that few sites score in the
range of 25 to 30 with the revised HRS
model. The Agency believes that this
range may represent a breakpoint in the
distribution of site scores and that the
sites scoring above the range of 25-30
are clearly the types of sites that the
Agency should capture with a screening
model. Because the analysis did not
point to a single number as the
appropriate cutoff, the Agency has
decided to continue to employ 28.5 as a
management tool for identifying sites
that are candidates for the National
Priorities List.
EPA believes that the cutoff score has
been, and should continue to be, a
mechanism that allows it to make
objective decisions on national
priorities. Because the HRS is intended
to be a screening system, the Agency
has never attached significance to the
cutoff score as an indicator of a specific
level of risk from a site, nor has the
Agency intended the cutoff to reflect a
point below which no risk was present.
The score of 28.5 is not meant to imply
that risky and non-risky sites can be
precisely distinguished. Nevertheless,
the cutoff score has been a useful
screening tool that has allowed the
Agency to set priorities and to move
forward with studying and, where
appropriate, cleaning up hazardous
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waste sites. The vast majority of sites
scoring above 28.5 in the past have been
shown to present risks. EPA believes
that a cutoff score of 28.5 will continue
to serve this crucial function.
IV. Section-by-Section Analysis of Rule
Changes
Besides the changes discussed above,
EPA has made substantial editorial
revisions in the rule being adopted
today. Source characterization is
discussed in section 2 of the final rule,
along with factors that are evaluated in
each pathway. These factors include
hazardous waste quantity, toxicity, and
evaluation of targets based on
benchmarks. The order of presentation
of the pathways has been changed to
ground water, surface water, soil
exposure, and air. Following the four
sections describing the pathways, a
section has been added explaining how
to evaluate sites that have radionuclides
either as the only hazardous substances
at the site or in combination with other
hazardous substanceq.
In general, descriptive text that
provided background information has
been removed as have references and
data sources; the sections have been
rewritten to make the rule easier to read
and to apply. The figures presenting
overviews of the pathways and the
scoring sheets have been revised
throughout to reflect changes in the rule
and assigned values.
This section describes, for each
section of the rule and each table, the
specific substantive changes; editorial
changes that do not affect the content of
the rule are not generally noted.
Section 1 Introduction
The text explaining the background of
the HRS and describing the rule has
been removed. Definitions of a number
of additional terms used in the rule have
been added for clarity. The definition of
"hazardous substance" has been revised
for clarification. The definition of "site"
has been clarified and now indicates
that the area between sources may also
be considered part of the site. The
definition of "source" has been revised
to explain that those volumes of air,
ground water, surface water, or surface
water sediments that become
contaminated by migration of hazardous
substances are not considered a source,
except contaminated ground water
plumes or contaminated surface water
sediments may be considered a source if
they cannot be attributed to an
identified source. In addition, the
definition of source now includes soils
.contaminated by migration of hazardous
substances.
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Explains how to select the substance
Exceptions related to radionuclides are
Under the original FIRS, the Agency
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took the approach that all feasible
efforts should be made to identify
sources before listing a site on the NPL.
If, after fin appropriate effort has failed
to identify a source, the Agency
believed that the contamination was
likely to have originated at thetype of
source that would be addressed under
Superfund, such sites were listed.
Subsequent investigations after listing
have generally identified a specific
source. In some cases, EPA has not
listed contaminated media without
clearly identified sources because it
appeared the source of pollution would
not be addressed, by Superfund
programs; an example of such a source
would be extensive, low-level
contamination of surface water
sediments caused by pesticide
applications. EPA has found this
approach to be generally workable and
will continue to evaluate, on a case-by
case basis, whether sites with no
identified sources should be listed.
Where contaminated media with no
identified sources exist, the final rule
generally assigns a hazardous waste quantity
factor value to such contamination, with the
value depending on whether there are any
targets subject to Level I or Level It
concentrations. For contaminated sediments
in the surface water migration pathway, if
there is a clearly defined direction of flow,
target distances are measured from the point
of observed sediment contamination that is
farthest upstream. For ground water plumes
and for contaminated sediments where there
is no clear direction of flow, the center of the
observed ground water or sediment
contamination is used for the purpose of
measuring target distance limits.
Section 2 EvaluationsCommon to
Multiple Pathways
This section covers factors and
evaluations common to multiple
pathways. The major changes to these
factors include: observed release criteria
have been revised; the toxicity factor
has been changed to a linear rather than
a log scale; scales for hazardous waste
quantity have been made linear and
expanded, and the hazardous waste
quantity minimum value has been
changed; the Waste characteristics
factor category score is now obtained by
multiplying the factor values and using a
table to assign the final score; use of
benchmarks has been extended to all
pathways and to the nearest individual
(well/intake) factor; and the methods for
comparisons to benchmarks have been
changed as have the benchmarks 'used.
The purpose of this part is to'make tlhe
rule less repetitious by presenting full
explanations of the evaluation of certain
factors only once rather than in each
pathway in which they occur..

noted throughout the rule and

potentiall, posing the greatest hazard.

referenced to Section 7.
. Section 2.1 Overview. Introduces the

Section 2.4.1.1 Toxicity.factor.
Explains how to assign toxicity values.
Changes in the approach to scoring

pathways and threats included in HRS
scoring.
Section 2.1.1* Calculationof HRS site
score.Provides the equation used to
calculate the final HRS score.
Section 2.1.2 Calculationofpathway
score. Indicates, in general, how
pathway scores are calculated and
includes a sample pathway score sheet
(Table 2-1).
Section 2.1.3 Common.evaluations.
Lists evaluations common to all
pathways.
Section 2.2 Characterizesources.
Introduces source characterization and
references Table 2-2, the new sample
source characterization worksheet.
Section 2.2.1 Identify sources.
Explains that for the three migration
pathways, sources are identified, and
for the soil exposure pathway, areas of
observed contamination are identified.
Section 2.2.2 Identify hazardous
substancesassociatedwith a source.
Covers information previously provided
in the introduction to the waste
characteristics factor category.
Section 2.2.3 Identify hazardous
substancesavailableto a pathway.
Explains which hazardous substances
may be considered available to each
pathway. For the three migration
pathways, the primary limitation on
availability of a hazardous substance to
a pathway is that the substance must be
in a source with a containment factor
value, for that pathway, greater than 0;
that is, the hazardous substance must be
available to migrate from its source to
the medium evaluated. For the soil
exposure pathway, the primary
limitation is that the substance must
meet the criteria for observed
contamination and, for the nearby
threat, it must also be accessible.
Section 2.3 Likelihood ofrelease.
Specifies the criteria for establishing an
observed release (discussed in section
III G of this preamble) and explains that
potential to rel~ase factors are
evaluated only'when an observed
release cannot 'bedocumented. Table 2
3, which replaces Table 2-2 in the
proposed rule, provides the revised
observed release criteria for chemical
analyses for the migration pathways.
Table 2-3 is also used in establishing
observed contamination for the soil
exposure pathway.
Section 2.4 * Waste characteristics.
Defines the waste characteristics factor
category.:
Section*2.4.1 Selection of substance
potentiallyposinggreatest.hazard.

toxicity are discussed in section III D of
this preamble. Table 2-4 (proposed rule
Table 2-11) has been revised to make
the assigned factor values linear rather
than logarithmic values; however, the
relationship among the values has not
changed. A provision to always assign
lead (and its compounds) an HRS
toxicity factor value of 10,000 was
added as a result of changes since the
time of the proposed rule in the way
EPA develops chronic toxicity values for

lead (i.e., reference doses, in units of
intake (mg/kg-day), are no longer
developed for lead).

Section 2.4.1.2 Hazardoussubstance
selection. Lists which factors are
combined, in each pathway or threat, to

Select the hazardous substance
potentially posing the greatest hazard.
For each migration pathway, each

substance eligible for consideration is
evaluated based on the combination of

toxicity (human or ecosystem) and/or
mobility, persistence, and
bioaccumulation (or ecosystem

bioaccumulation) potential. The
substances selected for each pathway ot
threat are those with the highest
combined values. For the soil exposure
pathway, the substance with the highest
toxicity value is selected from among

substances that meet the criteria for
observed contamination for the threat
being evaluated. The use of
bioaccumulation in the selection of
substances in the human food chain

threat has changed as a result of the
structural changes discussed'above. In

the proposed rule, only substances with
the highest bioaccumulation values were
evaluated for toxicity/persistence; in the
final rule, the substance with the highest

combined toxicity/persistence/
bioaccumulation value is selected in the
human food chain threat of the overland
flow/flood migration component. For the

ground water to surface water migration
component, mobility is also considered.
This revised method better reflects the

overall threat.
Section2.4.2 Hazardouswaste
.quantity.Describes how to calculate the
hazardous waste quantity factor value,
as explained in section III D of this
preamble The explanation has been
simplified from that presented in the
proposedrule, and a discussion.of
unallocated sources has been added, A
discussion clarifying the method for
evaluating hazardouswaste.quantity in

the soil exposure pathway was also I
added, and clarifying language on this
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point was inserted throughout the
subsections of §2.4.2. Table 2-13 from
the proposed rule has been eliminated.
Section 2.4.2.1 Source hazardous
waste quantity.Details the measures
that may be.considered in evaluating
hazardous waste quantity for a source
or area of observed contamination.
Section 2.4.2.1.1 Hazardous
constituent quantity.Explains how to
assign a value to the hazardous
constituent quantity factor. An
explanation of the treatment of RCRA
hazardous wastes has been added to
clarify the scoring of these wastes.
Table 2-5, Hazardous Waste Quantity
Evaluation Equations (proposed rule
Table 2-14), has been revised in several
ways. The constant divisor of 10 has
been moved from these equations and is
now incorporated into the factor values
assigned using Table 2-6. Two types of
surface impoundments are now listed to
ensure that buried surface
impoundments are treated
appropriately. The term "tanks" has
been added to containers other than
drums to clarify how tanks should be
evaluated. Also, equations for
calculating hazardous waste quantity
based on area have been revised based
on a study of waste sites. The study
indicated that new depth assumptions
should be used for some sources; the
land treatment equation was revised
based on data from the same study
about typical loading rates in land
treatment operations.
'Section2.4.2.1.2 Hazardous
wastestreamquantity. Explains how to
assign a value for hazardous
wastestream quantity based on the mass
of the wastestream. An explanation of
the treatment of RCRA hazardous
wastes has been added to clarify the
scoring of these wastes.
Section 2.4.2.1.3 Volume. Explains
how to ass'gn a value for source volume.
Section 2.4.2.1.4 Area. Explains how
to assign a value for source area.
Section 2.4.2.1.5 Calculationof
sourcehazardous waste quantity value.
Explains how to assign a value to source
hazardous waste quantity.
Section 2..2.2 Calculationof
hazardous waste quantityfactor value.
Explains how to assign a factor value to
hazardous waste quantity using Table
2-6. The values in Table 2-6 include
several changes. The cap applied to the
factor value (i.e., the lowest hazardous
waste quantity value required to assign
the maximum factor value) has been
increased to reflect more accurately the
range of hazardous substance quantities
found at waste sites. The cap is set
based on the maximum quantity found
at current NPL sites. Rather than being
assigned a maximum of 100, as in the

proposed rule, the assigned factor
values range to 1,000,000. Each factor
value less than the cap is assigned for
quantities that range across two orders
of magnitude. The two-order-of
magnitude ranges reflect the uncertainty
in estimates of both quantity and
concentration of the hazardous
substances in sources and associated
releases as well as uncertainty in
identifying all sources and associated
releases. Using the ranges also
simplifies documentation requirements.
Non-zero values below 1 are rounded to
1 to ensure that sites with small
amounts of hazardous substances will
receive a non-zero score for waste
characteristics. When hazardous
constituent quantity data are
incomplete, the minimum hazardous
waste quantity factor value is 10, except
for: (1) Migration pathways that have
any target subject to Level I or II
concentrations; and (2) migration
pathways where there has been a
removal action and the hazardous waste
quantity factor value would be 100 or
greater without consideration of the
removal action. In these cases, the
minimum hazardous waste quantity
factor value has been changed to 100
(see sections III C and III Q above for
further discussion of the new minimum
values).
Section 2.4.3 Waste characteristics
factor categoryvalue. Explains how to
assign a value to the waste
characteristics factor category. As
discussed above, the final waste
characteristics factor value is capped at
100 (1,000 with bioaccumulation
potential). Values are assigned by
placing the product of the waste
characteristics factors into ranges of one
order of magnitude, to a cap of 10 (1012
if bioaccumulation potential is
considered).
Section 2.4.3.1 Factorcategory
value. Explains how to use Table 2-7 to
assign a value to waste characteristics
when bioaccumulation (or ecosystem
bioaccumulation) potential is not
considered.
Section 2.4.3.2 Factorcategory
value,consideringbioaccumulation
potential.Explains how to use Table 2-7
to assign a value to waste
characteristics when bioaccumulation
(or ecosystem bioaccumulation)
potential is considered.
Section 2.5 Targets. Explains how
targets factors are evaluated. This
approach generally involves three levels
of evaluation (Level I, Level 1U,and
Potential) and the use of media-specific
concentration benchmarks, as discussed
in section III H of this preamble. Level
III has been dropped: use of benchmarks
has been extended to all pathways and
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to factors that assign values to the
nearest individual (well/intake). Also
discusses assigning level based on
direct observation and describes when
tissue samples that do not establish
actual contamination may-be used in
comparisons to benchmarks.
Section 2.5.1 Determinationof level
of actualcontaminationat a sampling
location. Explains the approach used for
evaluating the level of actual
contamination at a sampling location;
changes have been made to allow the
level of actual contamination in the
human food chain threat to be based on
tissue samples from aquatic food chain
organisms that cannot be used to
establish an observed release.
Section 2.5.2 Comparisonto
benchmarks.Lists benchmarks and
explains how to determine whether
benchmarks have been equalled or
exceeded (see section 111 H of this
preamble); changes have been made to
allow the level of actual contamination
in the human food chain threat to be
based on tissue samples from aquatic.
food chain organisms that cannot be
used to establish an observed release.
Section 3 Ground Water Migration
Pathway
The ground water migration pathway
evaluates threats resulting from releases
or potential releases of hazardous
substances to aquifers. The major
changes specific only to this pathway
include replacement of the depth to
aquifer/hydraulic conductivity and
sorptive capacity factors with travel
time and depth to aquifer factors; a
revised approach for assigning mobility
values; removal of the ground water use
factors and their replacement by a
resources factor; eyaluation of the
nearest well factor based on
benchmarks: and revisions to scoring of
sites having both karst and non-karst
aquifers present.
Section 3.0 Ground Water Migration
Pathway.Descriptive text has been
removed. Figure 3-1 has been revised to
reflect revisions to the factors
evaluated, and Table 3-1 has been
revised to reflect the new factor
category values throughout.
Section 3.0.1 General
considerations.The title has been
changed.
Section 3.0.1.1 Groundwater target
distancelimit. An explanation of the
treatment of contaminated ground water
plumes with no identified source has
been added. For these plumes,
measurement of the target distance limit
begins at the center of the area of
observed ground water contamination;
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the center is determined based on".
available data.

Section 3.1.2.3 Depth to.aquifer. AS
described in section III L of this
Section 3.0.1.2. Aquifer boundaries... preamble, the depth to aquifer factor has
Descriptive text has been removed.
replaced the sorptive capacity factor
'Section 3.0.1:2.1. Aquifer
and is no longer combined in a matrix
interconnectiphs'Descriptive text has
with hydraulic conductivity for scoring.
been removed as have examples of
Table 3-5 is new and provides the factor
information useful for identifying aquifer. values. The depth to aquifer factor
interconnections.
reflects the geochemical retardation
Section 3.0.1,2.2 Aquifer
capacity of the subsurface materials,
discontinuities.Descriptive text has.
which generally increases as the depth
been removed.
increases. Depth to aquifer factor values
Section 3.0.13 Karst aquifer.
are assigned to three depth ranges.
Descriptive text has been removed, and
Clarifying language was added related
referenceg to factors have been revised
to karst aquifers.
to reflect changes in factors. Text was
Section 3.1.2.4 Travel time. As
added to clarify that karst aquife'rs
discussed in section III L of this
underlying any Portion. Of the dobrbcs at
preamble, this factor replaces the depth
a site are given special consideration.
to aquifer/hydraulic conductivity factor
Section 3.1 Likelihoodof release.
and is based on the least conductive
Descriptive text has been removed.
layer(s) rather than on the conductivities
Section 3.1.1 Observed release.
of all layers between the hazardous
Description of the criteria for
substances and the aquifer. Table 3-7
establishing an observed release has
has been revised to reflect these
been revised as discussed in Section III
changes. 'able 3-5 from the proposed
C of this preamble.
rule has been renumbered as Table 3--6.
Section 3.1.2 Potentialto release.
Text on how to obtain information to
Text has been revised to reflect changes
score this factor has been removed.
in the factors evaluated and to clarify
Clarifying language was added related
that karst aquifers underlying any
to karst aquifers.
portion of the sources at a site are given
Section 3.1.2.5 Calculationof
special consideration in evaluating
potentialto releasefactorvalue. Text
depth to aquifer and travel time.
has been revised to reflect new factor
Section 3.1.2.1 Containment.
names.
Explanatory text has been removed and
Section 3.1.3 Calculationof
the ground water containment table is
likelihood of releasefactorcategory
referenced. Only sources that meet the
value. New maximum value of 550
minimum size requirement (i.e., that
based on observed release has been
have a source hazardous waste quantity
added.
value of 0.5 or higher) are used in
Section .2 Waste characteristics.
assigning containment factor values.
Descriptive text has been removed.
This requirement has been added to
Section 3.2.1 Toxicity/mobility.
ensure that very small, uncontained
Descriptive text has been removed.
sources do not unduly influence the
Section J.2.1.1 Toxicity. References,
score. For example, a site might have a
§ 2.4.1.1.
large, but highly contained source and a
Section 3.2.1.2 Mobility. As
very small, uncontained source; Without
discussed in sections III F and III P of
a minimum size requirement, potential
this preamble, the method for assigning
to release could be assigned the
mobility values to hazardous substances
maximum value based on the'very small
has been revised. Table 3-8 has been
source, which could overestimate the
revised. Mobility values are now linear
potential hazard posed by the site. If no
rather than categorical place holders
source meets the minimum size
and are assigned in a matrix combining
requirement, the highest ground water
water solubility and distribution
containment factor value assigned to the coefficients. Mobility values may now
sources at the site is used as the factor
vary by aquifer for a specific hazardous
value. Table 3-2-Containment Factor
substance. The maximum mobility value
Values for Ground Water Migration
is no longer assigned based on observed
Pathway, has been simplified by
release by direct observation. A factor
combining repetitious items and has
value of 0 is no longer assigned for
been moved from an attachment to the
mobility, as had been the case under the
proposed rule into the body of the rule.
proposed rule, where categorical'place
Section 3.1.2.2 Net precipitation.A
holder-values were used; because
new map has been added as Figure 3-2
mobility is now multiplied by toxicity
to assign net precipitation factor-values.
and hazardous waste quantity, assigning
The equation for calculating monthly
a 0 value would result in a pathway
potential evapotranspiration was
score of 0. This result could understate
clarified. Descriptive text has been
the risk posed-by a sitewith a'large
removed.
volume of highly toxic hazardous

,

substances with low mobility.
Furthermore, given the uhcertainties
about estimates of mobility in ground
Water and theirapPlicability in.sitespecific situations, EPA determin'ed that'
a 0 valueshould not be assigned to the.
mobility factor under any conditions.
Section 3.2.1.3 Calculationof
toxicity/mobilityfactor value.Text has
been simplified. Table 3m-9 (proposed
rule Table3-10), the matrix for assigning
factor values, has been: revised to reflect
the'linear nature of the assigned Values.
Values for a specific haZfiid6us
substance may now vary by aquifer.
Section 3.2.2 Hazardouswaste
quantity.References § 2.4.2.
Section 3.2.3 Calculationof waste
"characteristics'factor
category*value:
Text has been revised to indicate the
multiplication of the 'factors, the new
maximum value, and the.table used to
assign the factor category value.
Section 3.3 Targets.,Text has been
revised to reflect the new names for
factors. Descriptive text has been
removed. Table 3-10 (Table 3-12 in the
proposed rule) has been modified to list
the revised benchmarks in this pathway.
Section 3.3.1' Nearest well. Title has
been changed from maximally exposed
individual. Text has been addedto
explain how to evaluate nearest wells
with documented contamination (at
Level I and II) and those potentially
contaminated. Text was added to assign
Level II contamination to any drinking
water well where an observ;ed release
was established.by direct observation.
This section also.explains how to
evaluate wells drawing from karst
aquifers. Table 3-11 has been renamed
and the factor values have been
changed: See section III B of this
preamble for a discussion of the changes
to assigned values for this factor.
Section 3.3.2 Population.As
discussedin section III H, population is
evaluated using health-based
benchmarks for drinking water. For
populations potentially exposed,
populati6n-ranges are used to evaluate
the factor. This section explains whom
to count for population. Populations
served by wells whose water is blended
with that from other drinking water
sources are to be apportioned based on
the well's relative contribution to the
total blended system. The rule includes
instructions on the type of data to use
when determining relative contributions
of wells and intakes. This change is
intended to reflect more accurately the
exposure to populations through
blended systems. The rule also includes
instructions on how to apportion, 
population for-systems withstandby
wells or standby surface water intakes.:
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Section 3.3.2.1 Level of *
assigned if there are no drinking water
overland flow potential to release
contamination.Explains how to
wells within the target distance limit,
factors; modifications to the human food
evaluate. population based on
but the water is usable for drinking
chain threat including addition of a food
concentrations of hazardous substances
water. This scoring allows for
chain individual; modifications to the
in samples. Text was added to assign
consideration of potential future uses of
treatment of bioaccumulation potential
Level 1Icontamination to any drinking
the aquifers. (See section III I of this,
and addition of a similar factor,
water wells where there is an observed
preamble for a discussion of the relative
ecosystem bioaccumulation potential, to
release by direct observation.
weighting of these factors.)
the evaluation of the environmental
Section 3.3.2.2 Level I
Section 3.3.4 Wellheadprotection
threat; modifications to the persistence
concentrations.Explains how to
area.Explains how to assign values to
factor; revisions to the dilution weights;
elvaluate populations exposed to.Level I
this factor. The maximum value is
additions of benchmarks, extension of
concentrations. The scoring cap was
assigned when a source or an observed
benchmarks to evaluation of the nearest
eliminated, and the multiplier (i.e.,
release lies partially or fully within a
intake, and addition of levels of
weight) is now 10.
wellhead protection area applicable to
contamination to the human food chain
Section 3.3.2.3 Level !!
the aquifer being. evaluated, and this
targets; modifications to criteria for
concentrations.Explains how to
value has been changed from 50 to 20 to
;establishing actual food chain
evaluate populations exposed to Level II adjust for scale changes. A new
contamination: elimination of the
concentrations. The scoring cap was
criterion for scoring this factor has been
surface water use factor; addition of a
eliminated, and the multiplier (i.e.,
added. If a wellhead protection area
resources factor to the targets
weight) is now 1.
applicable to the aquifer being.
evaluation in the drinking water threat;
Section 3.3.2.4 Potential
evaluated is within the target distance
and revisions to sensitive environments.
contamination.Explains how to assign
limit and neither of the other conditions
Section 4.0 Suiface Water Migration
vlues to populations potentially
is met, a value of five is assigned. This
Pathway.New
structure of the pathway
exposed to contamination from the site.
change allows the IRS to place a value
is explained. Descriptive text has been
The formula for calculating population
on the resource.
removed. Figure 4-1 has been revised to
values has been modified to reflect both
Section ,.3.5 "Calculationof targets
reflect revisions to the factors
the revised method for evaluating karst
factor category value. Has been revised
evaluated, and Table 4-1 has been
aquifers (see below) and the use of
to reflect changes in the factor names.
revised to reflect the new factor
distance-weighted population values
The rounding rule has been changed,
category values throughout.
f:om Table 3-12, which has been added
and the scoring cap was eliminated.
to assign distance-weighted.values for
Section 3.4 Ground watermigration
Section 4.0.1 Migrationcomponents.
populations in each distance category.
scorefor an aquifer.Text has been
Explains how to score the two migration
The values are determined for each
revised to reflect the new divisor for
components.
distance category and are then added
normalizing pathway scores.
Section 4.0.2 Surface water
across distance categories, and the sum
Section 3.5 Calculationof ground
categories.A definition of coastal tidal
is divided by 10 to derive the factor
water migrationpathway score.Text
waters has been added. Some surface
value for potentially contaminated
has been simplified.
water bodies that belong in this new
population. The assigned values in
Inaddition to the above noted
category were listed in other categories
Table 3-12 were determined by
changes, the sorptive capacity factor has in the proposed rule (e.g., bays and
statistical simulation to yield the same
been eliminated and replaced by the
wetlands contiguous with oceans).
population value, on average, as the use
*depthto aquifer factor, as have the
Isolated perennial wetlands have been
of the formulas in the proposed rule. The
tables used to assign values to this
added to the definition of lakes; salt
use of range values has been adopted as
factor (Tables 3-6 and 3-7 in the
water harbors largely protected by
part of the simplification discussed in
proposed rule). The ground water use
seawalls have been removed from the
section III A. The rounding rules have
factors have also been eliminated as
definition of lakes. Ocean has been
also changed. The method for evaluating
have the tables used to assign their
defined more precisely as areas
karst aquifers has been simplified and is values (Tables 3-15 and 3-16 in the
seaward from the baseline of the
explained in this section. Table 3-14 in
proposed rule). Figures 3-2, 3-3, and 3-4
Territorial Sea. Contiguous bays have
the proposed rule, which included
and Tables 3-4, 3-8, 3-9, 3-13 of the
been removed from, and wetlands
dilution weighting factors for the general proposed rule have been removed.
contiguous to the Great Lakes have been
case and for two special cases, has been
Section
4
Surface
WaterMigration
added to ocean and ocean-like bodies.
removed, and the.two special karst
' Pathway
These definitional changes/
cases are no longer evaluated. (The
clarifications more accurately reflect the
The surface water migration pathway
generally applicable dilution factors for
different characteristics of the water
karst have not changed and are all
eValuates threats resulting from releases
bodies.
or potential.releases of hazardous
incorporated into the distance-weighted
.Section 4.1 Overlandflow/flood
substances
to
surface
population values in Table 3-12.) The
water bodies. One
*migrationcomponent. As discussed in
major change to this pathway is the.
scoring cap was eliminated and the
section III M of this preamble, the
addition of a new component for scoring
multiplier (i.e., weight) is nowO.1.
surface water migration pathway has
Section 3.3.2.5 Calculationof
ground water discharge to surface
been divided into two components. The
populationfactor value. Has been
water, either this component or the
overland flow/flood component is
revised to-reflect the changes in the
overland flow/flood migration
essentially the surface water migration
evaluation of actually contaminated
component or both may be scored. For
wells. The rounding rule has also been
pathway as proposed except that the.
each component, three threats are
changed, and the scoring cap was
recreational use threat has been
evaluated: drinking water threat, human
eliminated.
eliminated.
food chain threat, and environmental
Section.3.3.3 Resources. Describes
threat. Other major changes specific to
Sectibn 4.1.1 General
how points are assigned to resouice
this pathway include elimination'of the:
considerations.Consists of several
uses of ground water. Points may be
recreational use threat; simplification of
subsections.
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Section 4.1.1.1 Definition of the
hazardous substancemigrationpathfor
overlandflow/flood migration
component.Text has been simplified,
Section 4.1.1.2 Targetdistance limit.
Explains target distance limits for sites
in'general and adds an explanation of
how to calculate the target distance
limit for contaminated sediments with
no identified source. For these latter
sources only, when there is a clearly
defined direction of flow, the target
distance limit is measured beginning at
the observed sediment contamination
farthest upstream: when there is no
clearly defined direction of flow, the
target distance limit is measured from
the center of the area of observed
sediment contamination. Discusses the
determination of whether surface water
targets are subject to actual or potential
contamination. Also, text was added to
assign Level I1to targets subject to
actual contamination based on direct
observation.
Section 4.1.1.3 Evaluationof the
overlandflow/flood migration
component.Explains that for multiple
watersheds, highest score assigned to a
watershed is used instead of summing
watershed scores as proposed.
Section 4.1.2 Drinking water threat.
Descriptive text has been removed.
Section 4.1.2.1 Drinking water
threat-likelihoodof release.Text has
been simplified to clarify when potential
to release factors need to be evaluated.
Section 4.1.2.1.1 Observedrelease.
Text has been revised to reflect the
changed maximum value.
Section 4.1.2.1.2 Potentialto release.
Text has been revised to reflect the
changed maximum value and has been
simplified.
•Section 4.1.2.1.2.1 'Potentialto
releaseby overlandflow. Explains
when overland flow potential to release
is not evaluated.
Section 4.1.2.1.2.1.1 Containment.
Text has been revised to reflect changes
in the numbering of the containment
table. Only sources that meet the
minimum size requirement (i.e.. that
have a source hazardous waste quantity
value of 0.5 or higher) are used in
assigning containment values. This
requirement has been added to ensure
that very small, uncontained sources do
not unduly influence the score. For
example, a site might have a large, but
highly contained source and a very
small, uncontained source:'without a
minimum size requirement, the potential
to release could be assigned the
maximuin'value based on the very small
source, which could overestimate the
potential hazard posed by the site..If no'
source meets the minimum size' "
requirement, the source with the' highest

surface water containment factor value
is used. Descriptive text has been '
removed. Table 4-2, Containment Factor
Values for Surface Water Migration
Pathway, has been simplified by
combining repetitious items and has
been moved from an attachment to the
proposed rule into this section of the
final rule
Section 4.1.2.1.2.1.2 'Runoff. Text on
evaluating rainfall has been simplified
by removing explanatory references.
The runoff curve number has been
simplified by substituting a soil group
designation in its place. Table 4-4
(proposed rule Table 4-2) has been
revised to list only the soil group
designations. Based on analyses of
runoff and actual drainage area sizes.
Table 4-3 (proposed rule Table 4-3) has
been revised by changing the divisions
of drainage area size. Table .4-5
(proposed rule Table 4-4) has been
revised to reflect the changes related to
the use of soil group designations. Table
4-6 (proposed rule Table 4-5) has been
revised so that the heading in the table
reads Rainfall/Runoff Value; the Values
assigned have been adjusted on the
basis of both the higher maximum value
assigned to the factor category and the
'analyses described above. Explanatory
text has been removed.
Section 4.1.2.1.2.1.3 'Distance to
surface water. Values assigned to
distance to surface water factor values
in Table 4-7 (proposed rule Table 4--6)
have been revised to adjust for the
higher maximum assigned to the factor
category.
Section 4.1.2.1.2.1.4 Calculationof
the factor value for potentialto-release
by overlandflow. Has not been changed
except for assigned value,
Section 4.1.2.1.2.2 Potentialto
releasebyflood Descriptive text has
been removed.
Section 4.1.2.1.2.2.1 Containment
(flood). Text in Table 4-8 (proposed rule
Table 4-7) has been revised to
incorporate new language on required
documentation on containment. The
requirement for certification by an
engineer has been dropped. The new
documentation requirements have been
added to make the rule consistent-with
RCRA requirements.
Section 4.1.2.1.2.2.2 Floodfrequency.
Values assigned to this factor by Table
4-9 (proposed rule Table 4-8) have been
revised to better reflect probabilities
and to adjust for the higher maximum
assigned to the factor category.
Descriptive text has been removed.
Section 4.1.2.1.2.2.3 Calculationof
the factor value forpotentialto release.
by flood. Has been revised to reflect a
minimum size requirement for sources.

Section 4.1.2.1.2.3 Calculationof
potentialto releasefactor value. Text
has been simplified. and the assigned
value has been changed.
Section 4.1.2.1.3 Calculationof
drinking water threat-likelihood'of
releasefactor6aiegory value.Text has
been simplified. The'maximnum value
has.been changed, and the maximum for
potential to release is no longer equal to
the maximum for observed release.
Section 4.1.2.2 Drinkingwater
threat-waste characteristics.
Descriptive text has been removed.
Section 4.1.2.2.1 Toxicity!
persistence.Editorial changes have been
made.
Section 4.1.2.2.1.1 Toxicity.
References § 2.4.1.1.
Section 4.1:2.2.1.2 Persistence.As
discussed in section III F of this
preamble, several changes have been
made-to this factor, including the
deletion of free-radical oxidation as a
decay process and the inclusion-of
consideration of K., to account for
sorption to sediments. Table 4-10
(proposed rule Table 4-9) has been
revised to change the values assigned
from categorical numbers to linear
scales. The divisions among the halflives for rivers, oceans, coastal tidal
waters, and Great Lakes have changed
based on a study of travel time, and.the
text has been modified to clarify the
procedure for determining whether to
base the persistence factor on lakes or
on rivers, oceans, coastal.tidal waters,
and Great Lakes. A factor value of 0 is
no longer assigned for persistence, as
had been the case under the proposed
rule, where categorical place-holder
values were used; because persistence is
now multiplied by toxicity and
hazardous waste quantity, assigning a 0
value would result'in a pathway score of
0. This result could understate the risk
posed by a site with a large volume of
highly toxic hazardous substances with
low persistence. Furthermore, given the
uncertainties about half-life estimates
and their applicability in, site-specific
situations, EPA determined that a 0
value should not. be assigned to the
persistence factor under any conditions.
The.text has been modified to clarify
selection of an appropriate default
value. Table 4-11-Persistence ValuesLog Kow, has been added. Descriptive
text has been removed.
'Section 4.1.2.2.1.3. Calculationof
toxicity/persistencefactor value. Table
reference has been changed to -reflect
the change in numbering. Table 4-12
(proposed rule Table*4-10) has been
changed to reflect the multiplicative
relationship.
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Section 4.1.2.22 Hazardous waste
quantity.References'§ 2A.2.
Section 4.1.2.2.3 Colculation'of
drinking water threat-waste
characteristicsfactorcategory value.
Text has been revised to indicate the
multiplication of the factors, the new
maximum value, and the table used to
.assign the factor category value.
. Section 4.1.2.3 Drinking water
threat-targets.Descriptive text has
been removed. Text was added to
assign Level II to actual contamination
based on direct observation.
Section 4.1.2.3.1 Nearest intake.Title
and the factor name have been changed.
As discussed in Section III B of this
preamble, this factor is now assigned
values based on health-based
benchmarks. Instructions for how to
assign dilution weights to closed lakes
and lakes with no surface flow entering
have been added. Table 4-13, Surface
Water Dilution Weights (proposed rule
Table 4-11). has been revised to add
more types of surface water bodies and
to change the dilution weights. These
changes have been made to reflect more
accurately the flow ranges of water
bodies and are based on analysis of
data on flow rates and dilution.
Section 4.1.2.3.2 Population.As
eplained above, population is
evaluated based on two levels of actual
contamination. Targets potentially
contaminated are dilution weighted and
are assigned values based on ranges.
Populations served by intakes which are
blended with water from other drinking
water sources are to be apportioned
based on the intake's relative
contribution to the total blended system.
The rule includes instructions on the
type of data to use when determining
relative contributions of intakes and
wells. This change is intended to reflect
more accurately the exposure of
populations through blended systems.
The rule also includes instructions on
how to apportion population for systems
with standby wells or standby surface
water intakes.
Section 4.1.2.3.2.1 Level of
contamination.Explains how to
e',aluate population based on the level
of contamination to which they are
exposed.
Section 4.1.2.3.2.2 Level I
concentrations.Descriptive text has
been removed. The scoring cap was
eliminated, and the multiplier (i.e.,
weight) is now 10.
Section 4.1.2.3.2.3 Level .
concentrations.Text has been simplified
and revised to reflect the changes.
discussed above. The scoring cap was
eliminated, and the multiplier (i.e.,
,;eight) is now 1.
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contaminated sediment sources, and
Section 4.1.Z3.2.4 Potential
adds coastal'tidal waters as a category
contamination.Equation used to
of surface water. Also changed so that
calculate this factor has been revised as
evaluation of persistence is not limited
discussed above. A new table, Table 4
to substances with the highest
14, Dilution-Weighted Population Values
for Potential Contamination Factor for
bioaccumulation potential.
Surface Water Migration Pathway, has
'Section4.1.3.2.1.3 Bioaccumulation
been added to assign values, which are
potential.As described in section III M
then added across different surface
of this preamble, the method of
water body types and divided by 10.to
accounting for bioaccumulation
derive the value for potentially
potential in the selection of the
contaminated population. The a'ssigned
substance potentially posing the greatest
values in Table 4-14 for each population
hazard has been changed. In the final
range category were determined by
rule, bioaccumulation potential is
statistical simulation to yield the same
considered together with toxicity and
population value, on average, as the use
persistence rather than as a primary
cr the formulas in the proposed rule. The
selection criterion. This change was
use of range values has been added as
made because all three factors are now
part of the simplification discussed in
scored on linear scales. In addition,
section III A. The rounding rule has also
where data exist, separate
been changed, the scoring cap was
bioconcentration factor values are
eliminated, and the multiplier (i.e.,
assigned for salt water and fresh water,
weight) is now 0.1.
the text now clarifies that the higher of
Section 4.1.2.3.2.5 Calculationof
these values is used for fisheries in
pnpulation factor value. Explains how to brackish water and for sites with
combine values assigned to the three
fisheries present in both salt water and
population groups. The rounding rule
fresh water. The adjustment for
has also been changed, and the scoring
biomagnification has been dropped
cap was eliminated.
because it tended to double count
Section 4.1.2.3.3 Resources. As
bioaccumulation. Both Table 4-15 (Table
discussed in section IIIof this
4-14 in the proposed rule) and the text
preamble, this factor has been added to
have been modified to clarify the data
account for the potential impact of
hierarchy for assigning bioaccumulation
surface water contamination on
potential factor values. Also, Table 4-15
resource uses.
now makes it clear that the assigned
Section 4.1.2.3.4 Calculationof
values for bioaccumulation potential are
drinking water threat-targetsfactor
on a linear scale.
category value. Has been revised to
Section 4.1.3.2.1.4 Calculationof
reflect the changes in this factor
toxicity/persistence/bioaccuniulation
category. The rounding rule has also
factor value. Explains how to calculate
been changed, and the scoring cap was
a toxicity/persistence/bioaccumulation
eliminated.
value. Table 4-16, Toxicity/Persistence/
Section 4.1.2.4 Calculationof
Bioaccumulation, has been added to
drinking water threatscorefor a
assign the factor value.
watershed.Text has been simplified.
Section 4.1.3.2.2 Hazardouswaste
The divisor has changed.
quantity. References § 4.1.2.2.2.
Section 4.1.3 Human food chain
Section 4.1.3.2.3 Calculationof
threat.Descriptive text has been
human food chain threat-waste
removed.
characteristicsfactorcategoryvalue.
Section 4.1.3.1 Human food chain
Text has been revised to indicate the
threat-likelihoodof release.Section
multiplication of the toxicity/persistence
references have been changed.
and hazardous waste quantity factor
Section 4.1.3.2 Human food chain
values, subject to a maximum, and the
threat-wastecharacteristics.Text has
further multiplication of that product by
been simplified.
the bioaccumulation potential factor
Section 4.1.3.2.1 Toxicity/
value, subject to a maximum for this
persistence/bioaccumulation.Text has
second product, and to reference the
been simplified and modified because of
table for assigning the factor category
the change in the use of
value.
bioaccumulation potential in selecting
Section 4.1.3.3 Human food chain
the substance potentially posing the
Has been revised to
threat-targets.
greatest hazard.
Section 4.1.3.2.1.1 Toxicity. Has been reflect addition of the new food chain
individual and the deletion of the fishery
changed to reference § 2.4.1.1. Also
use factor. As discussed in section III M
changed so that evaluation of toxicity is
of this preamble, criteria for establishing
not limited to substances with the
a fishery subject to actual
highest bioaccumulation potential.
contamination have been revised. Text
Section 4:1.3.2.1.2 Persistence.
Clarifies how to evaluate persistence for was added to describe the additional
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tissue samples that can be used to
establish Level I contamination.
Section 4.1.3.3.1 Foodchain

individual.As discussed in section III M
of this preamble, this factor is new. This
section explains how to assign a value
to the factor.
Section 4.1.3.3.2 Population.Has

been changed as discussed in section III
M of this preamble.
Section 4.1.3.3.2.1 Level I
concentrations.The approach to

calculating this factor value has been
revised as discussed in section III M of
this preamble. The rounding rule has
been changed, the scoring cap was
eliminated, and the multiplier (i.e..
weight) is now 10.
Section 4.1.3.3.2,2 Level 11
concentrations.Explains how to assign

values as discussed in section III M of
this preamble. The rounding rule has
been changed, the scoring cap was
eliminated, and the multiplier (i.e.,
weight) is now 1.
Section 4.1.3.3.2.3 Potentialhuman
food chaincontamination.The approach
to calculating this factor value has been
revised as discussed in section III M of
this preamble. The rounding rule has
been changed, the scoring cap was
eliminated, and the multiplier (i.e.,
weight) is now 0.1.
Section 4.1.3.3.2.4 Calculationof the
populationfactorvalue. Text has been
revised to omit the maximum. The
rounding rule has been changed, and the
scoring cap was eliminated.
Section 4.1.3.3.3 Calculationof
human food chain threat-targetsfactor
category value.Explains how to

calculate the targets value. The rounding
rule has been changed, and the scoring
cap was eliminated.
Section 4.1.3.4

Calculationof human

food chainthreatscorefor a watershed.
Text has been simplified. The divisor
has changed.
Section 4.1.4 Environmentalthreat.

Descriptive text has been removed.
Section 4.1.4.1 Environmental

threat-likelihoodof release.Section
references have been changed.
Section 4.1.4.2 Environmental

threat-wastecharacteristics.
Descriptive text has been removed.
Section 4.1.4.2.1 Ecosystem toxicity/
persistence/bioaccumulation.Text has

been revised to include the addition of
ecosystem bioaccumulation potential as
a multiplicative factor.
Section 4.1.4.2.1.1 Ecosystem

toxicity.The approach for evaluating
ecosystem toxicity has been revised.
Additions have been made to the data
hierarchy (see section III I of this
preamble), and a default value of 100
was added to cover the situation where
appropriate aquatic toxicity data were
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unavailable for all of the substances
being evaluated. Table 4-19 (proposed
rule Table 4-23) has been revised to
make the factor linear and to eliminate
the rating category of 0 (except when
data are unavailable for a given
substance); these changes make the
ecosystem toxicity factor more
consistent with the toxicity factor in the
other pathways and threats. Text was
added to clarify the evaluation of
ecosystem toxicity for brackish water.
Section 4.1.4.2.1.2 Persistence.

Section references have been changed.
Clarifies how to evaluate persistence for
contaminated sediment sources, and
adds coastal tidal waters as a category
of surface water.
Section 4.1.4.2.1.3 Ecosystem

bioaccumulationpotential.As explained
in section III J of this preamble, this
factor is new for this threat and is
evaluated similarly to (but with several
key differences from) the
bioaccumulation potential factor in the
human food chain threat.
Section 4.1.4.2.1.4

Calculationof

ecosystem toxicity/persistencel
bioaccumulationfactor value. Section
references have been changed. Table 4
20 (proposed rule Table 4-24) has been
changed to reflect the changes in the
values for the factors. Table 4-21,
Ecosystem Toxicity/Persistence/
Bioaccumulation Values, is new and
assigns values for the combined
toxicity/persistence/bioaccumulation
factor.
Section 4.1.4.2,2 Hazardouswaste
quantity. Section references have been
changed.
Section 4.1,4.2.3 Calculationof
environmentalthreat-waste
characteristicsfactor category value.

Text has been revised to indicate the
multiplication of the ecosystem toxicity/
persistence and hazardous waste
quantity factor values, subject to a
maximum, and the further multiplication
of that product by the ecosystem
bioaccumulation potential factor value.
subject to a maximum for this second
product, and to reference the table for
assigning the factor category value.
Section 4.1.4.3 Environmental

threat-targets.Descriptive text has
been removed.
Section 4.1.4.3.1 Sensitive

environments.Explains how to evaluate
sensitive environments, Table 4-22.
Ecological-Based Benchmarks for
Hazardous Substances in Surface
Water, has been revised as described in
section III H of this preamble. The
rounding rule has also been changed.
Section 4.1.4.3.1.1 Level l
concentrations.Explains the new

method of evaluating wetlands based on
wetland frontage, or, in some situations.

f
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wetland perimeter. Table"4-23, Sensitive
Environments Rating Values, has been
revised as discussed in section III J of
this preamble. Table 4-24, Wetlands
Rating Values for Surface Water
Migration Pathway, has been added to
assign values to wetlands based on the
total length of wetlands. The scoring cap
was eliminated, and the multiplier (i.e.,
weight) is now 10.
Section 4.1.4.3.1.2 Level HI

concentrations.Has been revised to
reflect the method of evaluating
wetlands. The scoring cap was
eliminated, and the. multiplier (i.e..
weight) is now 1.
Section 4.1.4.3.1.3 Potential
contamination.Has been revised to
reflect the method of evaluating
wetlands. The rounding rule has also
been changed, the scoring cap was
eliminated, and the multiplier (i.e.,
weight) is now 0.1.
Section 4.1.4.3.1.4 Calculationof
en vironmentalthreat-targetsfactor

categoryvalue. Has been revised to
remove the maximum from the targets
factor category. The rounding rule has
also been changed.
Section 4.1.4.4 Calculationof
environmentalthreatscorefor a
watershed Divisor for the threat has
changed. A cap of 60 was explicitly
placed on the environmental threat
score, which results in the same
maximum possible threat score as in the
proposed rule. (In the proposed rule,
environmental threat targets were
capped at 120, which resulted in an
environmental threat score maximum of
60.) However, in the final rule the targets
category is uncapped and can score
higher than 120 to compensate for low
scores in other factor categories.
Section 4.1.5 Calculationof overland
flow/flood migrationcomponent score

for a watershed.Explains how to
calculate the score for the watershed.
Section 4.1.6 Calculationof overland

flow/floodmigration componentscore.
Explains how to calculate the score for
the component based on the highest
watershed score fin the proposed rule
watershed scores were summed).
Section 4.2 Groundwater to surface
water migrationcomponent. As
discussed in section III M of this
preamble, this component has been
added to the rule to account for
contamination of surface water bodies
through ground water migration of
hazardous substances. Thus, all sections
referring to this component are new.
Section 4.2.1 General
considerations.
Section 4.2.1.1 Eligible surface
waters.Explains the conditions that
must apply before this component is
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scored. In general, this component is
Section 4.2.2.2.1 Toxicity/mobility!
scored only when there is a surface
persistence.Explains the approach for
water within one mile of a source, the
evaluating these.factors.
top of the uppermost aquifer is at or
Section 4.2.2.2.1.1 Toxicity. Explains
above the bottom of the surface water,
that toxicity values are assigned to all
and no aquifer discontinuity is
hazardous substances available to
established between the source and the
migrate to ground water.
portion of surface water within one mile
Section 4.2.2.2.1.2 Mobility. Explains
of the source. Exceptions are also
that the mobility value is assigned to all
explained.
hazardous substances available to
migrate to ground water.
Section 4.2.1.2 Definitionof the
hazardoussubstancemigrationpath for
Section 4.2.2.2.1.3 Persistence.
groundwater to surface watermigration Explains that this factor value is
component. Explains that the migration
assigned as in the drinking water threat
path is defined as shortest straight-line
for the overland flow/flood migration
distance, within the aquifer boundary,
component for all hazardous substances
from a source to surface water.
available to migrate to ground water.
Section 4.2.2.2.1.4 Calculationof
Section 4.2.1.3 Observedreleaseof a
toxicity/mobility/persistencefactor
specifichazardoussubstance to surface
value. Explains that the factor value is
water in-water segment. Explains that
before an observed release of an
the highest value assigned to any
individual hazardous substance can be
hazardous substance evaluated using
Table 4-26, which is new.
established to the surface water inwater segment, the substance must meet
Section 4.2.2.2.2 Hazardous waste
the criteria for an observed release both
quantity.Explains that hazardous waste
quantity is calculated for hazardous
to ground water and to surface water
(this requirement does not affect the
substances available to migrate to
actual scoring of observed release). Also ground water.
clarifies the use of samples from the
Section 4.2.2.2.3 Calculationof
surface water in-water segment.
drinking water threat-waste
characteristicsfactorcategory value.
Section 4.2.1.4 Target distancelimit.
Explains how to calculate the factor
Explains the criteria for determining the
target distance limit and for establishing category value.
Section 4.2.2.3 Drinking water
whether targets are subject to actual or
threat-targets.Explains the general
potential contamination.
approach for evaluating this factor
Section 4.2.1.5 Evaluationof the
groundwater to surface watermigration category.
Section 4.2.2.3.1 Nearestintake.
component.Explains the general
Explains how to determine the dilution
approach for evaluating this component.
wlght adjustment using Table 4-27,
Figure 4-2. Overview of Ground Water
which was added, and how to assign
to Surface Water Migration Component,
factor values. Figure 4-3 was added to
is new. Table 4-25, which is new,
illustrate determination of the ground
provides the scoring sheets for this
water to surface water angle. (See
component.
section III 0 of this preamble for a
Section 4.2.2 Drinking waterthreat.
'discussion of this adjustment.)
Explains the general approach for
Section 4.2.2.3.2 Population.This
evaluating this threat.
section parallels other population factor
Section 4.2.2.1 Drinking water
sections.
threat-likelihoodof release.Explains
Section 4.2.2.3.2.1 Level I
the general approach for evaluating this
concentrations.Parallels
the population
factor category.
factor sections in the overland flow/
Section 4.2.2.1.1 Observedrelease.
flood migration component.
Explains that scoring an observed
Section 4.2.2.3.2.2 Level H
release is based on releases to ground
concentrations.Parallels the population
water.
factor sections in the overland flow/
Section 4.2.2.1.2 Potentialto release. flood migration component.
Explains that scoring is based on the
Section 4.2.2.3.2.3 Potential
scoring of potential release to uppermost contamination.Parallels the population
aquifer.
factor sections in the overland flow/
Section 4.2.2.1.3 Calculationof
flood migration component, except for
drinking water threat-likelihoodof
addition of the dilution weight
releasefactor category value. Explains
adjustment.
how to assign the factor category value.
Section 4.2.2.3.2.4 Calculationof
Section 4.2.2.2 Drinking water
populationfactor value. Parallels other
threat-wastecharacteristics.Explains
population factor sections.
the general approach for evaluating this
Section 4.2.2.3.3 Resources.Parallels
factor category.
other resources factor sections.
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Section 4.2.2.3.4 Calculationof the
drinking water threat--'targetsfactor
category value. Explains how to
calculate the factor category valLe.
Section 4.2.2.4 Calculationof
drinking water threatscorefor a
watershed.Explains how to calculate
the score for a watershed.
I Section 4.2.3 Human food chain
threat. Lists the factors evaluated.
Section 4.2.3.1 Human food chain
threat-likelihoodof release.Explains
how to assign the factor category value.
Section 4.2.3.2 Human food chain
threat-wastecharacteristics.Lists the
factors evaluated.
Section 4.2.3.2.1 Toxicity/mobility!
persistence/bioaccumulation.Explains
how to calculate these factor values
using Table 4-28, which is new.
Section 4.2.3.2.1.1 Toxicity. Explains
how to calculate this factor value.
Section 4.2.3.2.1.2 Mobility.Explains
how to calculate this factor value.
Section 4.2.3.2.1.3 Persistence.
Explains how to calculate this factor
value.
Section 4.2.3.2.1.4 Bioaccumnulation
potential.Explains how to calculate this
factor value.
Section 4.2.3.2.1.5 Calculationof
toxicity/mobility/persistence!
bioaccumulationfactor value. Explains
how to calculate this value using Tables
3-9, 4-26, and 4-28.
Section 4.2.3.2.2 Hazardouswaste
quantity.Explains how to assign the
factor value.
Section 4.2.3.2.3 Calculationof
human food chain threat-wase
characteristicsfactorcategoryvalue.
Explains how to calculate this factor
category value.
Section 4.2.3.3 Human food chain
threat-targets.Explains the factors to
be evaluated.
Section 4.2.3.3.1 Foodchain
individual. Explains how to assign the
factor value.
Section 4.2.3.3.2 Population.Explains
how to calculate this factor value.
Section 4.2.3.3.2.1 Level I
concentrations.Parallels the population
factor in the human food chain threat for
the overland flow/flood migration
component.
Section 4.2.3.3.2.2 Level 11
concentrations.Parallels the population
factor in the human food chain threat for
the overland flow/flood migration
component.
Section 4.2.3.3.2.3 Potentialhuman
food chain contamination.Parallels the
population factor in the human food
chain threat for the overland flow/flood
component, except for addition of the
dilution weight adjustment.
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Section 4.2.3.3.2.4 Ca!culationof the
populationfactor value. Explains how to
calculate this factor value.
Section 4.2.3.3.3 Calculationof
human food chain threat-targetsfactor
category value. Explains how to
calculate this factor category value.
Section 4.23.4 Calculationofhuman
food chain threatscorefor a watershed
Explains how to calculate the score for a
watershed.
Section 4.2.4 Environmentalthreat.
Lists the factors evaluated.
Section 4.2.4.1 Environmental'
threat-likelihoodof release.Explains
bow to calculate this factor category
value.
Section 4.2.4.2 Environmental
threat-wastecharacteristics.Explains
bow to calculate this factor category
value.
Section 4.2.4.2.1

Ecosystem toxicity/

Viobility/persistence/bioaccumulation.

Explains how to calculate these factor
values.
Section 4.2.4.2.1.1 Ecosystem
toxicity. Explains how to calculate this
factor value.
Section 4.2.4.21.2 AMobilitk Explains
how to calculate this factor value.
Section 4.2.4.2.1.3 Persistence.
Explains how to calculate this factor
value.
Section 4.2.4.2.1.4 Ecosystem
b;oaccumulationpotential.Parallels the
ecosystem bioaccumulation evaluation
in the overland flow/flood component,
except expands the species considered
as discussed in section III J.
Section 4.2.4.2.1.5 Calculationof
ecosystem toxicity/mobility!
persistence/bioaccumulationfactor
value. Explains how to calculate this
factor value using Tables 3-9, 4-29, and
4-30, which were added.
Section 4.2.4.2.2 ttazordous waste
quantity.Explains how to calculate this
factor value.
Section 4.2.4.2.3 Calculationof
environmental threat--waste
characteristicsfactor category value.

Explains how to calculate this factor
category value.
Section 4.2.4.3 Environmental
threat-targets.Explains how to
calculate this factor category value.
Section 4.2.4.3.1 Sensitive
environments. Explains how to calculate
this factor value.
Section 4.2.4.3.1.1 LevelI
concentrations.Parallels factor sections
in the overland flow/flood migration
component.
Section 4.2.4.3.1.2 Level!!
concentrations.Parallels factor sections
in the overland flow/flood migration
component.
Section 4.2.4.3.1.3 Potential
contamination.Parallels factor sections

in the overland flow/flood migration
component. except for addition of the
dilution weight adjustment.
Section 4.2.4.3,1.4 Calculationof

environmental threat-targetsfactor
category value. Explains how to
calculate the value for the factor
category.
Section 4.2.4.4 Calculationof
environmentalthreatscore for a

watershed.Explains how to calculate
this threat score for a watershed.
Section 4.2.5 Calculationofground
Water to surface water migration
component scorefor a watershed.

Explains how to calculate a watershed
score for this component.
Section 4.2.6 Calculationofground
water to surface water migration
component score.Explains how to

calculate this score based on the scores
for watersheds evaluated for this
component.
Section 4.3 Calculationof surface
vater migrationpathway score.

Explains how to assign the pathway
score.
In addition to the above noted
changes, the recreational use threat has
been eliminated. The drinking water use
and other use factors have also been
eliminated as have the tables (4-12 and
4-13 in the proposed rule) that related to
scoring these factors. Figures 4-1, 4-2,

and 4-3 as well as Tables 4-15, and 4-17
through 4-22 from the proposed rule
have been eliminated.
Section 5 Soil Exposure Pathway

The soil exposure pathway evaluates
threats resulting from contamination of
surface material. The major changes
specific to this pathway include revision
of the name of the pathway; elimination
of children under seven as a population
that must be counted and evaluated
separately; addition of hazardous waste
quantity to the waste characteristics
factor category; inclusion of workers in
the evaluation of resident population
targets; weighting of resident population
based on benchmarks: inclusion of the
nearest individual factor in both the
resident and nearby targets factor
category; inclusion of a resources factor
in the resident population evaluation;
and revisions to the sensitive
environments factor.
Section 5.0 Soil ExposurePathway.

The name of the pathway has been
changed from onsite exposure to soil
exposure. Descriptive text has been
removed. Figure 5-1 has been revised to
reflect revisions to the factors
evaluated. Table 5- has been revised to
reflect the new factor category values
throughout, which were made more
consistent with the other pathways.

."...
Section 5.0.1 General
considerations.Has been revised to
reflect the redefinition of source,,
discussed in section III N of this
preamble. The methods for establishing
areas of observed contamination and for
determining the hazardous substances
associated with an area of observed'.
contamination have been clarified. The
instructions have been revised to make
clear that any part of a site that is
covered by a permanent or otherwise
maintained impermeable material such
as asphalt is not considered in
evaluating the pathway.
Section 5.1 Residentpopulation
threat.Has been revised to specify
when the resident population threat
should be evaluated. The requirements
state that this threat is scored when'
there is an area of observed
contamination within the property
boundary and within 200 feet of a
residence, school, day care center, or
workplace, or within the boundaries of
terrestrial sensitive environments and
specified resources.
Section 5.1.1 Likelihood of exposure.
Text has been simplified.
Section 5.1.2 Waste characteristics.
Evaluation of waste characteristics has
been changed to include hazardous
waste quantity as well as toxicity.
.Hazardous waste quantity was added to
the factor category in response to
comments that the pathway did not
consider the dose relationship; the
combination of hazardous waste
quantity and toxicity is a surrogate for
that relationship and makes the
pathway more consistent with the rest
of the rule. The text has been revised to
reflect the change.
Section 5.1.2.1 Toxicity. References
the section explaining how to assign
toxicity factor values.
Section 5.1.2.2 Hazardous waste
quantity.This section is new and
explains how to assign a value to this
factor. Table 5-2, Hazardous Waste
Quantity Evaluation Equations for Soil
Exposure Pathway, is a revision of
Table 2-14 from the proposed rule. This
table differs from Table 2-5 of the final
rule because generally only the top two
feet of an area of observed
contamination are considered in
evaluating the pathway. Landfills,
contaminated soils, waste piles, land
treatment areas, dry surface
impoundments, and buried/backfilled
surface impoundments, which can be
evaluated based on their volume in
Table 2-5, are evaluated for this
pathway using the area measure
because the area measure now has a
two-foot depth built into the equation.
Surface impoundments containing,
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hazardous substances present as liquids.
tanks, and containers may be evaluated
based on volume because it is possible
that a person could wade, swim. reach.
or fall to a depth greater than two feet.
Section 5.1.2.3 Calculationof waste
characteristicsfactorcategory value.
Explains how to combine the toxicity
and hazardous waste quantity. factor
values, subject to the new maximum.
Section 5.1.3 Targets. This factor
category has been revised substantially.
As discussed in section III N above, the
high-risk target population has been
eliminated, -and workers have been
added as targets. Table 5-3, HealthBased Benchmarks for Hazardous
Substances in Soils, has been added to
list benchmarks appropriate for this
pathway.
Section 5.1.3.1 Resident individual.
The resident individual factor has been
added for consistency with other
pathways.
Section 5.1.3.2 Resident population.
Explains how to evaluate the resident
population using health-based
benchmarks, described in section I H
above, and how to estimate this
population.
Section 5.1.3.2.1 Level I
concentrations.Explains how to assign
a value for this new factor.
Section 5.1.3.2.2 Level II
concentrations.Explains how to assign
a value for this new factor.
Section 5.1.3.2.3 Calculationof
residentpopulationfactor value.
Explains how to calculate this factor
value.
Section 5.1.3.3 Workers. Explains
how to evaluate workers.
Section 5.1.3.4 Resources.Explains
-howto assign values if the area of
observed contamination includes land
used for commercial agriculture;
commercial silviculture, or commercial
livestock grazing or production.
Section 5.1.3.5 Terrestrialsensitive
environments. The value assigned for
this factor has been revised so that the
value is based on the sum of the values
assigned to terrestrial sensitive
environments in areas of observed
contamination, rather than on the
highest scoring terrestrial sensitive
environment. The maximum value that
can be assigned to this factor is limited.
but is higher than under the proposed
rule. The limit is determined by scoring
the pathway with only sensitive
environments in the targets factor
category;.the pathway score under these
conditions may not-exceed 60 points.
The sensitive environments listed in
Table 5-5 have been modified. The text
has been simplified and references
changed to correspond to changes in the
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Section 5.2.3.1 Nearby individual. .
This section is new and explains how to
assign a value to the nearby individual
(i.e., resident or student with shortest
category value..Explainshow to
travel distance) if there is no resident
calculate the factor category value from
individual. The factor has been added to
the revised factors. The rounding rule
make thenearby threat consistent with
has been changed.
other pathways. Table 5--9, Nearby
Section 5.1.4 Calculation ofresident Individual Factor Values, is new.
populationthreatscore.Has only minor
Section 5.2.3.2 Population within one
editorial changes.
mile. This section is new and includes
Section 5.2 Nearby population
the text that previously appeared under
threat.Introductory text has been
the Targets section. The section explains
clarified.
how to assign a value using Table 5-10.
Section5.2.1 Likelihood of exposure. The
text has been revised for clarity.
Lists the factors evaluated.
Table
5-10,Distance-Weighted
Section 5.2.1.1 Attractiveness/
Population
Values for Nearby.
accessibility.As explained in section III
Population
Threat, is new.The table
N of this preamble, the name of this
assigns distance-weighted values for
factor has changed as have the criteria
population in each travel distance
used to assign values. This factor now
category. The values in the table were
emphasizes the use of the area by the
general public. Descriptive text has been determined by statistical simulation to
yield the same population, on average,
removed. Table 5-6 (proposed rule
as the use of the formulas in the
Table 5-4) has been changed by
proposed rule. The distance weights
redefining the criteria and the assigned.
have been modified as follows: for
values, and by adding a value of 0 for
travel distance of >0 to 4 mile, the
sites. that are physically inaccessible to
assigned distance weight is 0.025; for
the public.;
> A to
mile, 0.0125, and for >
to 1.
Section 5.2.1.2 Area of
mile, 0.00625. The use of population
contaminaion.The title of this section
ranges has been adopted as part of the
has been changed. This factor is now
simplification discussed in section III A.
based solely on area of contamination.
which relates to the likelihood of
Section 5.2.3.3 Calculationof nearby
exposure. unlike hazardous waste
population targetsfactorcategory value.
quantity, which serves as part of the
Text has been revised to reflect the
surrogate fordose. Values are assigned
changes in the targets factor category
using Table 5-7, which is new.
and in the rounding rule.
Section 5.2.1.3 Likelihoodof
Section 5.2.4 Calculationof nearby.
exposurefactorcategory value. Text
population threatscore.Minor editorial
has been revised to reflect the new
changes only.
names of the factors. Table 5-8
Section 5.3 Calculationof the soil
(proposed rule Table 5-5) has been
exposurepathway score. Has been
revised in response to the changes noted changed to reflect the change in the
above for the attractiveness/
value used as a divisor.
accessibility and area of contamination
In addition to the above noted
factors.
changes,
Figures 5-2 and 5-3 and Tables
Section 5.2.2 Waste characteristics.
Text has been revised to reflect changes 5-4 and 5-6 from the proposed rule have
been' removed.
in the factor category.

rule. The rounding rule has been
changed.
Section 5.1.3.6 Calculationof
residentpopulation targetsfactor

Section 5.2.2.1 Toxicity. Explains
how to evaluate the toxicity factor for
the nearby population threat.
Section.5.2.2.2 Hazardouswaste
-quantity.This section is new, as is
consideration of this factor in this
threat. As discussed above, this factor
has been added in response to
comments and to make the pathway
more consisient with the other
pathways. The section explains how to
assign the factor value.
Section 5.2.2.3 Calculationof waste
characteristicsfactor category value.

Explains how to combine the toxicity
and hazardous waste quantity factor
values, subject to the new maximum.
Section 5.2.3 •Targets. Descriptive

text has been removed.

" .

Section 6 Air MigrationPathway
The air migration pathway evaluates'
the relative threat resulting from
releases or potential releases of
hazardous substances, either as gases or
particulates, to the air. The major
changes specific to this pathway include
separate evaluation of gas and
particulates in the likelihood to release.
factor category; inclusion of benchmarks
to evaluate population and the nearest
individual; weighting of sensitive
environments based on actual or
potential contamination revision of the
distance weights; deletion of the land
use factor and inclusion of.a resources
factor in the evaluation of population;
and revisions to the mobility factor.
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Section 6.0 Air MigrationPathway.
Descriptive text has been removed.
Figure. 6-1 has been revised to reflect
revisions to the factors evaluated, and
.Table 6-1 has been revised to reflect the
new factor category values throughout.
I Section 6.1 Likelihoodof release.
Has been revised to eliminate
explanatory text and to add instructions
about which factors to evaluate for this
factor category.
Section 6.1.1 Observedrelease.As
discussed in section III G of this
preamble, the specific criteria have been
revised.
Section 6.1.2 Potentialto release.As
explained in section ill 0 of this
preamble, the method for evaluating this
factor has been revised. Gas potential to
release and particulate potential to
release are evaluated separately. The
explanatory text has been removed.
Section 6.1.2.1 Gaspotentialto
release.Explains how this factor is
evaluated. Table -2 (proposed rule
Table 2-3) has been revised to apply
only to the gas potential to release
factors.
Section 6.1.2.1.1 Gas containment.
Descriptive text has been removed.
Table 6-3 (proposed rule Table 2-5) has
been simplified. The depth requirements
and other containment requirements
have been revised based on public
comment, the field test, and a review of
recent information on covering systems.
Consideration of biogas releases has
been added. Assigned values have been
revised and also reflect the revised
maximum value for the factor.
Section 6.1.2.1.2 Gas source type.
New source types have been added to
Table 6-4 (proposed rule Table 2-6), and
the assigned values have been revised.
As explained in section Ill 0 of this
preamble, new source types and
subgroups for specific types have been
added, in response to comments and the
field test, to make this factor easier to
evaluate. Treatment of sources when no
source meets the minimum size has been
clarified.
Section 6.1.2.1.3 Gas migration
potential.As explained in section III 0
of this preamble, this section has been
renamed and the approach for assigning
values changed slightly. This section
explains how to assign values to each
substance and subsequently to the
source using Tables 6-5, 6-6, and 6-7.
Dry soil relative volatility has been
removed as a measure of gas migration.
potential. The footnotes have been
removed from Table 6-5 *(proposedrule
Table 2-7) and the name has been
changed to "Values for Vapor Pressure
and Henry's Constant." The titles of
Tables 6-6 and -7 have been Changed.
The values assigned have also been

-factor category. The text has been
simplified.
Section 6.2.1.3 Calculationof
toxiciiy/mobilityfactor value. Table 6
13, proposed rule Table 2-12, the matrix
for assigning toxicity/mobility (actor
values has been revised to reflect the
changes in values assigned to both
factors.
Section 6.2.2 Hazardous waste
quantity.Descriptive text has been
removed and §2.4.2 is referenced.
• Section 6.2.3 Calculationof waste
characteristicsfactor category value.
The text has been revised to indicate the
multiplication of the component factors,
the new maximum value, add the table
used to assign the factor category value.
Section 6.3 Targets.The target
distance limit has been modified to
Section 6.1.Z2.2 Particulatesource
include targets beyond four miles when
type. In response to comments, new
an observed release extends beyond
kinds of source types and subgroups of
that distance. Text has been added to
source types have been added to make
explain how to evaluate populations and
this factor easier to score. The values
sensitive environments exposed to
assigned have been revised to reflect the actual contamination. Text was added
changed factor category maximum.
to clarify that actual contamination
Treatment of sources when no source
based on an observed release
meets the minimum size has been
established by direct observation should
clarified.
be considered Level II.Table 6-14,
Section6.1.2.2.3 Particulate
I-Iealth-Based Benchmarks for
migrationpotential.Has been renamed.
Hazardous Substances in Air, has been
Descriptive text has been removed.
added to list the benchmarks iused for
Proposed rule Figure 2-3 has been
this pathway. Table 5-15, Air Migration
simplified, expanded, and renumbered
Pathway Distance Weights (proposed
as Figure 6-2. Proposed rule Table 2-9
rule Table 2-16), has been revised to
has been renumbered as Table 6-10.
reflect changes in the distance weights
Section 6.1.2.2.4 Calculationof
discussed in section I1 0 of this
particulatepotentialto release value.
preamble.
Describes how to calculate this value.
Section 6.3.1 Nearestindividual.The
Section 6.1.2.3 Calculationof
title has been changed from maximally
potentialto releasefactorvalue for the
exposed individual. As discussed above,
site. Text has been simplifiedand
this factor is now evaluated based on
modified to account for gas and
actual contamination and potential
particulate potential to release.
contamination. The name of Table -16
Section 6.1.3 Calculationof
(proposed rule Table 2-15) has been
likelihoodof releasefactorcategory
changed and the values have been
value. Describes calculation procedure.
revised based on changes to the'
Section 6.2 Waste characteristics.
distance weights. Descriptive text has
Descriptive text has been removed.
Section 6.2.1 Toxicity/niobility.Text been removed.
Section 6.3.2 Population.Evaluation
has been simplified.
of population based on health-based
Section 6.2.1.1 Toxicity. Descriptive
benchmarks has been added as
text has been removed and § 2.4.1.1 is
discussed in section III H of this
referenced.
preamble.
Section 6.2.1.2 Mobility.As
Section 6.3.2.1 Level of
explained in section IIl F of this
contamination.Explains how to
preamble, the scoring of this factor has
evaluate population based on
changed. Gas mobility is now based,
.,concentrations of hazardous substances
only on vapor pressure. The maximum
value assigned for particulate mobility is in samples.
Section 6.3.2.2 Level I
no longer the same as the maximum
concentrations..Explains how to
assigned for gas mobility. The
evaluate populations exposed to Level I
particulate mobility values are assigned
concentrations..The scoring cap was
based on Figure 6-3 or the equation in
eliminated, and the multiplier (i.e.,
the text along with Table 6-12. The,
values assigned have been put on ,linear weight).is now 10..
Section 6.3.2.3 Level 1.
scales to be consistent with the new
concentrations.Explains how to.
structure of the waste characteristics

changed to reflect the revised maximum
value for the factor category. Descriptive
text has been removed.
Section 6.1.2.1.4 Calculationofgas"
potentialto release value. Explains how
to calculate this value.
Section 6.1.2.2 Particulatepotential
to release. Explains how this factor is
evaluated. Table 6--8 (proposed rule
Table 2-3) has been revised to apply
only to the particulate potential to
release factors.
Section 6.1.2.2.1 Particulate
containment.References Table 6-9
(Table 2-5 from the proposed rule). The
criteria and values assigned using this
table have been changed, as discussed
in section III 0 of this preamble.
Considerations of depth have been
added for particulates.
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evaluate populations exposed to Level II
concentrations.
-Section 6.3.2.4 Potential
contamination'Explains how to assign
values to-poptilations potentially
exposed to contamination from the site.
The formula for calculating population
values has been'revised. Table 6-i7,
which assigns distance-weighted'values
for populations in each distance
category, has been added. The values in
the'table were determined by statistical
simulation to yield the same population.
on average, as the use of the formulas in
the proposed rule. The use of population
ranges has been adopted as part of the 
simplification discussed in section III A.
The rounding rule has been changed, the
scoring cap was eliminated, and the
multiplier (i.e., weight) is now 0.1.
Section 6.3.2.5 Calculationof the
populationfactor value.Explains how to
calculate the factor value. The scoring
cap was eliminated.
Section 6.3.3 Resources.Explains
how to assign points to resources, which
in this pathway is based on the presence
of commercial agriculture, commercial
silviculture, and major or designated
recreation areas.
Section 6.3.4 Sensitive
environments.Explains how sensitive
environmehts are evaluated based on
actual and potential contamination. The
maximum value that can be assigned to
this factor is limited, but is greater than
in the proposed rule. The limit is
determined by scoringthe pathway with
only sensitive environments in the "
targets factor category; the pathway
score under these conditions may not
exceed 60 points.
Section 6.3.4.1 Actual
contamination.Explains how to assign
factor values for sensitive environments
subject to actual contamination and how
to assign Values to wetlands based on
total acreage. A new Table 6-18,
Wetlands Rating Values for the Air
Migration Pathway, has been added to
assign values to wetlands based on
acreage.
Section 6.3.4.2 Potential
contamination.Explains how to
calculate the factor value for potentially
contaminated sensitive environments
and how to assign values to wetlands
based on total acreage within each
distance category. The rounding rule has
been changed.
Section 6.3.4.3 Calculationof
sensitive environmentsfactor value.
Explains how to calculate the factor
value. The founding rule has been
changed.
Section 6.3.5: Cdlculationof targets
factor category Value. Text has been
revised to reflect the new names for
factors.

Section 6.4 Calculationofair
migrationpathwayscore. Text has been
revised to reflect the new divisor.
In addition to the above noted
changes, the land use factor,Figure 2-2.
and Tables 2-2, 2-3, 2-13 2-17, and 2-19
in the proposed rule have been removed.
Section 7 Sites ContainingRadioactive
Substances
This entire part of the rule is new. As
discussed in section III E of the
preamble, this section has been added
to provide direction on evaluating sites
containing radioactivesubstances.
Table 7-1 lists factors evaluated
differently for such sites.
Section 7.1 Likelihood of release!
likelihood of exposure.Explains the
approach to evaluating the factor
category.
Section 7.1.1 Observedrelease!
observed contamination.Explains how
to evaluate observed release (observed
contamination) for radionuclides. The
evaluation differs for radionuclides that
occur naturally or are ubiquitous in the
environment, for man-made
radionuclides without ubiquitous
background concentrations in the
environment, and for gamma-emitting
radionuclides in the soil exposure
pathway. This section also explains the
appropriate procedures for sites with
mixed radioactive and other hazardous
substances.
Section 7.1.2 Potentialto release.
Explains that potential to release factors
are evaluated on the physical and
chemical properties of radionuclides, not
their radioactivity.
ISection 7.2 Waste characteristics.
Lists the factors evaluated.
Section 7.2.1 Human toxicity.
Explains how to assign toxicity values
to radioactive substances and describes
appropriate procedures for sites
containing mixed radionuclides and
other hazardous substances.
Section 7.2.2 Ecosystem toxicity.
Explains that ecosystem toxicity for
radionuclides is assigned a value in the
same way as is human toxicity except
that the default value is 100 rather than
1,000.
'Section 7.2.3 Persistence.Explains
that radioactive substances are assigned
persistence values based solely on half
life-radioactive half-life and
volatilization half-life. Explains how to
evaluate persistence for mixed
radioactive and other hazardous
substances.
Section 7.2.4 Selection ofthe
substancepotentiallyposinggreatest
hazard.The.section explains how to
select the substance potentially posing
the greatest hazard.

Section 7.2.5 Hazardouswaste
quantity.Explains how to evaluate the
hazardousjwaste quantity factor for
sites containing radioactive substances.
Section 7.2.5.1, Source hazardous
waste quantityfor radionuclides..
Describes differences between the
migration pathways and the soil
exposure pathway.
Section7.2.5.1.1 Radionuclide
constituent quantity(Tier A). Explains
how to evaluate radionuclide
constituent quantity for radionuclides.
Section 7.2.5.1.2 Radionuclide
wastestreamquantity.(Tier B). Explains
how to evaluate radionuclide
wastestream quantity for radionuclides.
Sectioi 7.2.5.1.3 Calculationof
sourcehazardousW.'aste quantity value
for radionuclides.Explains how to
assign a source value.
Section 7.2.5.2. Calculationof
hazardouswaste quantityfactor value
for radionuclides.Explains how to
calculate the hazardous waste quantity
factor value for radionuclides and
describes use of the minimum value,
which is either 10 or 100 (as described in
section 2.4;2.2 above).
Section 7.2.5.3 Calculationof
hazardous waste quantityfactor value
for sites containingmixed radioactive
andotherhazardoussubstances.
Explains how to calculate the factor
value'for these sites.
Section 7.3 Targets. Explains how to
evaluate targets at sites' containing
radioactive substances and sites
containirg radioactive and other
hazardous substances.
Section 7.3.1 Level of contamination
at a samplinglocation.Explains how'to
determine the appropriate level of
contamination.
Section 7.3.2 Selection of
benchmarks andcomparisonswith
observedrelease/observed
contamination.This section lists the
benchmarks and explains how they are
used in determining the level of
contamination.
V. Required Analyses
A. Executive OrderNo. 12291
Under Executive Order No. 12291, the
Agency must judge whether a regulation
is "major" and thus subject to the
requirement of a Regulatory Impact
Analysis. The rule published today is
not major because the rule will not
result in an effect on the economy of
$100 million or more, will not result in
increased costs or prices, will not have
significant adverse effects on
competition, employment, investment,
productivity, and innovation,' and will
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not significantly disrupt domestic and
export markets.
To estimate the costs associated with
the final rule, a final economic analysis
entitled "Economic Impact Analysis of
the Revised Hazard Ranking System"
was prepared as an addendum to the
December 1987 economic impact
analysis (EIA) to incorporate new data.
As'in the January 1988 EIA, the total
annual cost of implementing the final
rule is estimated as a function of the
number of Screening SIs (SSI) and
Listing SIs (LSI] that will be conducted'
annually and the unit cost of each. In the
January 1988 EIA, estimates of total
costs were developed assuming 1,130
SSIs and 100 LSIs would be conducted
annually. The Agency now estimates
that 1,100 Sis will be conducted
annually (EPA is no longer using the
terms SSI and LSI). The total annual
cost is estimated to be $78.8 million, the
sum of the cost of conducting 1,000 SIs
at a unit cost of $55,000, 70 SIs for NPL
sites (without monitoring wells] at a unit
cost of $100,000, and 30 SIs for NPL sites
(with monitoring wells) at a unit cost of
$160,000.
To estimate the incremental cost of
implementing the final revised version
of the HRS, the unit cost of conducting
all preremedial listing activities using
the current HRS from the January 1988
EIA is updated. That cost was estimated
to be $58,200 in the January 1988 ETA,
and was developed assuming the PA
had already been conducted. The 1988
estimate is a function of 480 hours of
Field Investigation Team (FIT) technical
time valued at $40 per hour and 30
samples being evaluated at a unit cost of
$1,300 per sample. To compare the costs
of the current HRS to those developed
above for the final revised version of the
IIRS, the FIT technical time is valued at
$50 per hour and each sample
evaluation is estimated to cost $1,000.
The revised total cost of conducting all
listing activities beyond the PA for the
current HRS, therefore, is estimated to
be $54,000. In addition, the average le'vel
of effort for a PA under the current IRS
is estimated to be 60 hours, and the unit
cost of the PA, assuming a $50 FIT
hourly rate, is estimated to be $3,000.
Based on these revisions, the annual
cost of using the current HRS is
estimated to be $65.4 million, the sum of
the cost of conducting 2,000 PAs at a
unit cost of $3,000 ($6 million) and the
cost of conducting 1,100 SIs at a unit
cost of $54,000 ($59.4 million). Compared
to the current HRS, the annual
incremental cost of using the final
revised version of the HRS is estimated
to be $13.4 million. On the basis of this
evaluation, implementing the final

revised version of the HRS would not
constitute a major rule, because the
annual incremental cost of the final rule
is less than $1.00 million. No negative
economic effects are anticipated from
this rule.
B. RegulatoryFlexibilityDetermination
Appendix A of the December 1987 EIA
includes an assessment of the ability of
responsible parties to pay the costs of
HRS scoring under the current HRS and
the three alternative scoring
mechanisms considered at that time.
That analysis evaluated the impact of
FIRS costs under each ranking
methodology on the financial viability of
15 sample companies. Under that
analysis, only the smallest sample firm
(one with an average net income of
$53,700) was expected to have difficulty
in paying the costs of conducting a
complete SI under each of the
alternative ranking scenarios. The new
unit cost of a complete SI developed
during the Phase I field test and used in
this economic analysis falls within the
range of costs already evaluated in
appendix A of the December 1987 EIA.
Given the previous analysis, EPA
concludes that most sample firms are
healthy enough financially to be able to
afford the expenditures associated with
HRS site inspections. Responsible
Parties (RPs) that are financially similar
to the smallest firm (Firm 15 in appendix
A of the December 1987 RIA), however,
do not have the assets or the income to
enable them to assume payments similar
to the estimates derived for the SI done
under the current HRS or the final
revised version of the HRS.
The Regulatory Flexibility Act of 1980
requires that Federal agencies explicitly
consider the effects of proposed and
existing regulations on small entities
and examine alternative regulations that
would reduce significant adverse
impacts on small entities. The small
entities that could be affected by the
revisions to the HRS are small
businesses and small municipalities that
are responsible for hazardous wastes at
a site. Based on the updated analysis
presented here, EPA concludes that
using the final rule is unlikely to result
in a significant impact on a substantial
number of small entities. As discussed
in the December 1987 EIA, this
conclusion is drawn because small firms
are no more or less likely to be
responsible parties than are large firms.
In addition, when they are RPs, small
firms usually are one of several
companies responsible for a site and.
probably would not bear the full burden
of liability for FIRS expenditures and
other cleanup costs. '

C. PaperworkReduction Act
.The information collection
requirements contained in this rule have
been approved by the Office of
Management and Budget (OMB) under
the provisions of the Paperwork
Reduction Act, 44 U.S.C. 3501 et seq.,
and has assigned OMB control number
2050-0095.
Public reporting burden for this
collection of information is estimated to
be 620 hours per response, including
time for reviewing instructions,
searching existing data sources,
gathering and maintaining the data
needed, and completing and reviewing
the collection of information. Send
comments regarding the burden estimate
or any other aspect of this collection of
information, including suggestions for
reducing this burden, to Chief,
Information Policy Branch, PM-U.S.
Environmental Protection Agency, 401 M
St., SW., Washington, DC 20460; and the
Office of Information and Regulatory
Affairs, Office of Management and
Budget, Washington, DC 20503, marked
"Attention: Desk Officer for EPA."
D. FederalismImplications
E.O. 12612-requires agencies to assess
whether a regulation will have
substantial direct effects on the States,
on the relationship between the national
government and the States, or on the
distribution of power and
responsibilities among the various levels
of government. EPA has determined that
this regulation does not have federalism
implications and that, therefore, a
Federalism Assessment is not required.
List of Subjects in 40 CFR Part 300
Air pollution controls, Chemicals,
Hazardous materials, Intergovernmental
relations, Natural resources, Oil
pollution, Reporting and recordkeeping,
Superfund, Waste treatment and
disposal, Water pollution control, Water
supply.
Dated:-November 9, 1990.
William K. Reilly,
Administrator.
40 CFR part 300 is amended as
follows:
PART 300-[AMENDED)
1. The authority citation for part 300
continues to read as follows:
Authority: 42 U.S.C. 9605; 33 U.S.C.

1321(c)(2); E.O. No. 117535,'38 FR'21243; E.O
No. 12580, 52 FR 2923.
2. Part 300, appendix A is revised to
read as follows:
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2.4.3.2 Factor category value, considering
bioaccumulation potential.
2.5 Targets.
2.5.1 Determination of level of actual
contamination at a sampling location.
2.5.2 Comparison to benchmarks.
3.0 Ground Water Migration Pathway.
3.0.1 General considerations.
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3.0.1.2.1 Aquifer interconnections.
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3.1 Likelihood of release.
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3.1.2.4 Travel time.
3.1.2.5 Calculation of potential to release
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3.1.3 Calculation of likelihood of release
factor category value.
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3.2.1 Toxicity/mobility.
3.2.1.1 Toxicity.
3.2.1.2 Mobility.
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factor value.
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3.3.1 Nearest well.
3.3.2 Population.
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3.3.2.4 Potential contamination.
3.3.2.5 Calculation of population factor
value.
3.3.3 Resources.
3.3.4 Wellhead Protection Area.
3.3.5 Calculation of targets factor category
value.
3.4 Ground water migration score for an
aquifer.
3.5 Calculation of ground water migration
pathway score.
4.0 Surface Water Migration Pathway.
4.0.1 Migration components.
4.0.2 Surface water categories.
4.1 Overland/flood migration component.
4.1.1 General considerations.
4.1.1.1 Definition of hazardous substance
migration path for overland/flood
migration component.
4.1.1.2 Target distance limit.
4.1.1.3 Evaluation of overland/flood
migration component.
4.1.2 Drinking water threat.
4.1.2.1 Drinking water threat-likelihood of
release.
4.1.2.1.1 Observed release.
4.1.2.1.2 Potential to release.
4.1.2.1.2.1 Potential to release by overland
flow.
4.1.2.1.2.1.1 Containment.
41.2.1.2.1.2 Runoff.
4.1.2.1.2.1.3 Distance to surface water.
4.1.2.1.2.1.4 Calculation of factor value for
potential to release by overland flow.
4.1.2.1.2.2 Potential to release by flood.
4.1.2.1.2.2.1 Containment (flood).
4.1.2.1.2.2.2 Flood frequency.
4.1.2.1.2.2.3 Calculation of factor value for
potential to release by flood.
4.1.2.1.2.3 Calculation of potential to
I release factor value.
4.1.2.1.3 Calculation of drinking water
threat-likelihood of release factor
category value.
4.1.2.2 Drinking water threat-waste

characteristics.
4.1.2.2.1 Toxicity/persistence.
4.1.2.2.1.1 Toxicity.
4.1.2.2.1.2 Persistence.
4.1.2.2.1.3 Calculation of toxicity/
. persistence factor value.
4.1.2.2.2 Hazardous waste quantity.
4.1.2.2.3 Calculation of drinking water
threat-waste characteristics factor
category value.
4.1.2.3 Drinking water threat-targets.
4.1.2.3.1 Nearest intake.
4.1.2.3.2 Population.
4.1.2.3.2.1 Level of contamination.
4.1.2.3.2.2 Level Iconcentrations.
4.1.2.3.2.3 Level II concentrations.
4.1.2.3.2.4 Potential contamination.
4.1.2.3.2.5 Calculation of population factor
value.
4.1.2.3.3 Resources.
4.1.2.3.4 Calculation of drinking water
threat-targets factor category value.
4.1.2.4 Calculation of the drinking water
threat score for a watershed.
4.1.3. Human food chain threat.
4.1.3.1 Human food chain threatlikelihood of release.
.4.1.3.2 Human food chain threat-waste
characteristics. .
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4.1.3.2.1 Toxicity/persistence/
bioaccumulation.
4.1.3.2.1.1 Toxicity.
4.1.3.2.1.2 Persistence.
4.1.3.2.1.3 Bioaccumulation potential.
4.1.3.2.1.4 Calculation of.toxicity/
persistence/bioaccumulation factor
value.
4.1.3.2.2 Hazardous waste quantity.
4.1.3.2.3 Calculation of human food chain
threat-waste characteristics factor
category value.
4.1.3.3 Human food chain threat-targets.
4.1 .3.3.1 Food chain individual.
4.1.3.32 Population.
4.1.3.3.2.1 Level I concentrations.
4.1.3.3.2.2 Level II concentrations.
4.1.3.3.2.3 Potential human food chain
contamination.
4.1.3.3.2.4 Calculation of populaiion factor
value.
4.1.3.3.3 Calculation of human food chain
threat-targets factor category value.
4.1.3.4 Calculation of human food chain
threat score for a watershed.
4.1.4 Environmental threat.
4.1.4.1 Environmental threat-likelihood of
release.
4.1.4.2 Environmental threat-waste
characteristics.
4.1.4.2.1 Ecosystem toxicity/persistence/
bioaccumulation.
4.1.4.2.1.1 Ecosystem toxicity.
4.1.4.2.1.2 Persistence.
4.1.4.2.1.3 Ecosystem bioaccumulation
potential.
4.1.4.2.1.4 Calculation of ecosystem
toxicity/persistence/bioaccumulation
factor value.
4.1.4.2.2 Hazardous waste quantity.
4.1.4.2.3 Calculation of environmental
threat-waste characteristics factor
category value.
4.1.4.3 Environmental threat-targets.
4.1.4.3.1 Sensitive environments.
4.1.4.3.1.1 Level I concentrations.
4.1.4.3.1.2 Level II concentrations.
4.1.4.3.1.3 Potential contamination.
4.1.4.3.1.4 Calculation of environmental
threat-targets factor category value.
4.1.4.4 Calculation of environmental
threat score for a watershed.
4.1.5 Calculation of overland/flood
migration component score for a
watershed.
4.1.6 Calculation of overland/flood
migration component score.
4.2 Ground water to surface water migration
component.
4.2.1 General Considerations.
4.2.1.1 Eligible surface waters.
4.2.1.2 Definition of hazardous substance
migration path for ground water to
su~rface water migration component.
4.2.1.3 Observed release of a specific
hazardous substance to surface water inwater segment.
4.2.1.4 Target distance limit.
4.2.1.5 Evaluation of ground water to
surface water migration component.
4.2.2 Drinking water threat.
4.2.2.1 Drinking water threat-likelihood of
release.
4.2.2.1.1 Observed release.
4.22.1.2 Potential to release.
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4.2.2.1.3 Calculation of drinking water
threat-likelihood of release factor
category value.
4.2.2.2 Drinking water threat-waste
characteristics.
4.2.2.2.1 Toxicity/mobility/persistence.
4.2.2.2.1.1 Toxicity.
4.2.2.2.1.2 Mobility.
4.2.2.2.1.3 Persistence.
4.2.2.2.1.4 Calculation of toxicity/
mobility/persistence factor value.
4.2.2.2.2 Hazardous waste quantity.
4.2.2.2.3 Calculation of drinking water
threat-waste characteristics factor
category value.
4.2.2.3 Drinking water threat-targets.
4.2.2.3.1 Nearest intake.
4.2.2.3.2 Population.
4.2.2.3.2.1 Level I concentrations.
4.2.2.3.2.2 Level I1concentrations.
4.2.2.3.2.3 Potential contamination.
4.2.2.3.2.4 Calculation of population factor
value.
4.2.2.3.3 Resources.
4.2.2.3.4 Calculation of drinking water
threat-targets factor category value.
4.2.2.4 Calculation of drinking water
threat score for a watershed.
4.2.3 Human food chain threat.
4.2.3.1 Human food chain threatlikelihood of release.
4.2.3.2 Human food chain threat-waste
characteristics.
4.2.3.2.1 Toxicity/mobility/persistence/
bioaccumulation.
4.2.3.2.1.1 Toxicity.
4.2.3.21.2 Mobility.
4.2.3.2.1.3 Persistence.
4.2.3.2.1.4 Bioaccumulation potential.
4.2.3.2.1.5 Calculation of toxicity/
mobility/persistence/bioaccumulation
factor value.
4.2.3.2.2 Hazardous waste quantity.
4.2.3.2.3 Calculation of human food chain
threat-waste characteristics factor
category value.
4.2.3.3 Human food chain threat-targets.
4.2.3.3.1 Food chain individual.
4.2.3.3.2 Population.
4.2.3.3.2.1 Level I concentrations.
4.2.3.3.2.2 Level U concentrations.
4.2.3.3.2.3 Potential human food chain
contamination.
4.2.3.3.2.4 Calculation of population factor
value.
4.2.3.3.3 Calculation of human food chain
threat-targets factor category value.
4.2.3.4 Calculation of human food chain
threat score for a watershed.
4.2.4 Environmental threat.
4.2.4.1 Environmental threat-likelihood of
release.
4.2.4.2 Environmental threat-waste
characteristics.
4.2.42.1 Ecosystem toxicity/mobility/
persistence/bioaccumulation.
4.2.4.2.1.1 Ecosystem toxicity.
4.2.4.2.1.2 Mobility.
4.2.4.2.1.3 Persistence.
4.2.4.2.1.4 Ecosystem bioaccumulation
potential.
4.2.4.2.1.5 Calculation of ecosystem
toxicity/mobility/persistence/
bioaccumulation factor value.
4.2.4.2.2 Hazardous waste quantity.

4.2.4.2.3 Calculation of environmental
threat-waste characteristics factor
category value.
4.2.4.3 Environmental threat-targets.
4.2.4.3.1 Sensitive environments.
4.2.4.3.1.1 Level I concentrations.
4.2.4.3.1.2 Level 11concentrations.
4.2.4.3.1.3 Potential contamination.
4.2.4.3.1.4 Calculation of environmental
threat-targets factor category value.
4.2.4.4 Calculation of environmental
threat score for a watershed.
4.2.5 Calculation of ground water to surface
water migration component score for a
watershed.
4.2.6 Calculation of ground water to surface
water migration component score.
4.3 Calculation of surface water migration
pathway score.
5.0 Soil Exposure Pathway.
5.0.1 General considerations.
5.1 Resident population threat.
5.1.1 Likelihood of exposure.
5.1.2 Waste characteristics.
5.1.2.1 Toxicity.
5.1.2.2 Hazardous waste quantity.
5.1.2.3 Calculation of waste
characteristics factor category value.
5.1.3 Targets.
5.1.3.1 Resident individual.
5.1.3.2 Resident population.
5.1.3.2.1 Level I concentrations.
5.1.3.2.2 Level II concentrations.
.5.1.3.2.3 Calculation of resident
population factor value.
5.1.3.3 Workers.
5.1.3.4 Resources.
5.1.3.5 Terrestrial sensitive environments.
5.1.3.6 Calculation of resident population
targets factor category value.
5.1.4 Calculation of resident population
threat score.
5.2 Nearby population threat.
5.2.1 Likelihood of exposure.
5.2.1.1 Attractiveness/accessibility.
5.2.1.2 Area of contamination.
5.2.1.3 Likelihood of exposure factor
category value.
5.2.2 Waste characteristics.
5.2.2.1 Toxicity.
5.2.2.2 Hazardous waste quantity.
5.2.2.3 Calculation of waste
characteristics factor category value.
5.2.3 Targets.
5.2.3.1 Nearby individual.
5.2.3.2 Population within I mile.
5.2.3.3 Calculation of nearby population
targets factor category value.
5.2.4 Calculation of nearby population
threat score.
5.3 Calculation.of soil exposure pathway
score.
6.0 Air Migration Pathway.
6.1 Likelihood of release.
6.1.1 Observed release.
6.1.2 Potential to release.
6.1.2.1 Gas potential to release.
6.1.2.1.1 Gas containment.
6.1.2.1.2 Gas source type.
6.1.2.1.3 Gas migration potential.
6.1.2.1.4 Calculation of gas potential to
release value.
6.1.2.2 Particulate potential to release.
6.1.2.2.1 Particulate containment.
6.1.2.2.2 Particulate source type.
0.1.2.2.3 Particulate migration potential.

6.1.2.2.4 Calculation of particulate
potential to release value.
6.1.2.3 Calculation of potential to release
factor value for'the site.
6.1.3 Calculation of likelihood of release
factor category value.
6.2 Waste characteristics.
6.2.1 Toxicity/mobility.
6.2.1.1 Toxicity.
6.2.1.2 Mobility.
6.2.1.3 Calculation of toxicity/mobility
factor value.
6.2.2 Hazardous waste quantity.
6.2.3 Calculation of waste characteristics
factor category value.
6.3 Targets.
6.3.1 Nearest individual.
6.3.2 Population.
6.3.2.1 Level of contamination.
6.3.2.2 Level I concentrations.
6.3.2.3 Level II concentrations.
6.3.2.4 Potential contamination.
6.3.2.5 Calculation of population factor
value.
6.3.3 Resources.
6.3.4 Sensitive environments.
6.3.4.1 Actual contamination.
6.3.4.2 Potential contamination.
6.3.4.3 Calculation of sensitive
environments factor value.
6.3.5 Calculation of targets factor category
value.
6.4 Calculation of air migration pathway
score.
7.0 Sites Containing Radioactive
Substances.
7.1 Likelihood of release/likelihood of
exposure.
7.1.1 Observed release/observed
contamination.
7.1.2 Potential to release.
7.2 Waste characteristics.
7.2.1 Human toxicity.
7.2.2 Ecosystem toxicity.
7.2.3 Persistence. .
7.2.4 -Selection of substance potentially
posing greatest hazard.
7.2.5 Hazardous waste quantity.
7.2,5.1 Source hazardous waste quantity
for radionuclides.
7.2.5.1.1 Radionuclide constituent quantity
(Tier A).
7.2,5.1.2 Radionuclide wastestream
quantity (Tier B).
7.2.5.1.3 Calculation of source hazardous
waste quantity value for radionuclides.
7.2.5.2 Calculation of hazardous waste
quantity factor value for radionuclides.
7.2.5.3 Calculation of hazardous waste
quantity factor value for sites containing
- mixed radioactive and other hazardous
substances.
7.3 Targets,
7.3.1 Level of contamination at a sampling
*location.
7:3.2 Comparison to benchmarks.
List of Figures
Figurenumber'
3-1 Overview of ground water migration
pathway.
3-2 Net precipitation factor values.
4-1 Overview of surface water overland/
flood migration component.

Federal Register / Vol. 55, No. 241. / Frida'y, December 14, 1990 / Rules and Regulations
4-2 Overview of ground water to surface
water migration component.
4-3 Sample determination of ground water
to surface water angle.
5-1 Overview of soil exposure pathway.
6-1 Overview of air migration pathway.
6-2 Particulate migration potential factor
values.
6-3 Particulate mobility factor values.
List of Tables
Tablenumber
2-1 Sample pathway scoresheet.
2-2 Sample source characterization
worksheet.
2-3 Observed release criteria for chemical
analysis.
2-4 Toxicity factor evaluation.
2-5 Hazardous waste quantity evaluation
equations.
2-6 Hazardous waste quantity factor
values.
2-7 Waste characteristics factor category
values.
3-1 Ground water migration pathway
scoresheet.
3-2 Containment factor values for ground
water migration pathway.
3-3 Monthly latitude adjusting values.
3-4 Net precipitation factor values.
3-5 Depth to aquifer factor values.
3-6 Hydraulic conductivity of geologic
materials.
3-7 Travel time factor values.
3-8 Ground water mobility factor values.
3-9 Toxicity/mobility factor values.
3-10 Health-based benchmarks for
hazardous substances in drinking water.
3-11 Nearest well factor values.
3-12 Distance-weighted population values
for potential contamination factor for
ground water migration pathway.
4-1 Surface water overland/flood migration
component scoresheet.
4-2 Containment factor values for surface
water migration pathway.
4-3 Drainage area values.
4-4 Soil group designations.
4-5 Rainfall/runoff values.
4-6 Runoff factor values.
4-7 Distance to surface water factor values.
4-8 Containment (flood) factor values.
4-9 Flood frequency factor values.
4-10 Persistence factor values-half-life.
4-11 Persistence factor values-log K,,
4-12 Toxicity/persistence factor values.
4-13 Surface water dilution weights.
4-14 Dilution-weighted population values
for potential contamination factor for
surface water migration pathway.
4-15 Bioaccumulation potential factor
values.
4-16 Toxicity/persistnce/bioaccumulation
factor values.
4-17 Health-based benchmarks for
hazardous substances in human food
chain.
4-18 Human food chain population values.
4-19 Ecosystem toxicity factor values.
4-20 Ecosystem toxicity/persistence factor
values.
4-21 Ecosystem toxicity/persistence/
bioaccumulation factor values.
4-22 Ecological-based benchmarks for
hazardous substances in surface water.
4-23 Sensitive environments rating -values.

4-24

Wetlands rating values for surface
water migration pathway.
4-25 Ground water to surface water
migration component scoresheet.
4-26 Toxicity/mobility/persistence factor
values.
4-27 Dilution weight adjustments.
4-28 Toxicity/mobility/persistence/
bioaccumulation factor values.
4-29 Ecosystem toxicity/mobility/
persistence factor values.
4-30 Ecosystem toxicity/mobility/
persistence/bioaccumulation factor
values.
5-1 Soil exposure pathway scoresheet.
5-2 Hazardous waste quantity evaluation
equations for soil exposure pathway.
5-3 Health-based benchmarks for
hazardous substances in soils.
5-4 Factor values for workers.
5-5 Terrestrial sensitive environments
rating values.
5-6 Attractiveness/accessibility values.
5-7 Area of contamination factor values.
5-8 Nearby population likelihood of
exposure factor values.
5-9 Nearby individual factor values.
5-10 Distance-weighted population values
for nearby population threat.
6-1 Air migration pathway scoresheet.
6-2 Gas potential to release evaluation.
6-3 Gas containment factor values.
6-4 Source type factor values.
6-5 Values for vapor pressure and Henry's
constant.
6-6 Gas migration potential values for a
hazardous substance.
6-7 Gas migration potential values for the
source.
6-8 Particulate potential to release
evaluation.
6-9 Particulate containment factor values.
6-10 Particulate migration potential values.
6-1l Gas mobility factor values.
6-12 Particulate mobility factor values.
6-13 Toxicity/mobility factor values.
6-14 Health-based benchmarks for
hazardous substances in air.
6-15 Air migration pathway distance
weights.
6-16 Nearest individual factor values.
6-17 Distance-weighted population values
for potential contamination factor for air
pathway.
6-18 Wetlands rating values for air
migration pathway.
7-1 FIRS factors evaluated differently for
radionuclides.
7-2 Toxicity factor values for radionuclides.
1.0 Introduction
The Hazard Ranking System (FIRS) is the
principal mechanism the U.S. Environmental
Protection Agency (EPA) uses to place sites
on the National Priorities List (NPL). The FIRS
serves as a screening device to evaluate the
potential for.releases of uncontrolled
hazardous substances to cause human health
or environmental damage. The HRS provides
a measure of relative rather than absolute
risk. It is designed so that it can be
consistently applied to a wide variety of
sites.
1.1 Definitions
Acute toxicity: Measure of toxicological
responses that result from a single exposure
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to a substance or from multiple exposures
within a short period of time (typically
several days or less). Specific measures of
acute toxicity used within the HRS include
lethal doseso (LDso] and lethal concentratioso
(LC 5 o). typically measured within a 24-hour to
96-hour period.
Ambient Aquatic Life Advisory
Concentrations(AALACs): EPA's advisory
concentration limit for acute or chronic
toxicity to aquatic organisms as established
under section 304(a)(1) of the Clean Water
Act, as amended.
Ambient Water Quality Criteria(A WQC)..
EPA's maximum acute or chronic toxicity
concentrations for protection of aquatic life
and its uses as established under section
304(a)(1) of the Clean Water Act. as
amended.
Bioconcentrationfactor (BCb): Measure of
the tendency for a substance to accumulate
in the tissue of an aquatic organism. BCF is
determined by the extent of partitioning of a
substance, at equilibrium, between the tissue
of an aquatic organism and water. As the
ratio of concentration of a substance in the
organism divided by the concentration in
water, higher BCF values reflect a tendency
for substances to accumulate in the tissue of
aquatic organisms. funitless].
Biodegradation:Chemical reaction of a
substance induced by enzymatic activity of
microorganisms.
CERCLA: Comprehensive Environmental
Response, Compensation, and Liability Act of
1980, as amended (Pub. L. 96-510, as
amended).
Chronic toxicity: Measure of toxicological
responses that result from repeated exposure
to a substance ovei an extended period of
time (typically 3 months or longer). Such
responses may persist beyond the exposure
or may not appear until much later in time
than the exposure. HRS measures of chronic
toxicity include Reference Dose (RID) values.
ContractLaboratoryProgram(CLPI):
Analytical program developed for CERCLA
waste site samples to fill the need for legally
defensible analytical results supported by a
high level of quality assurance and
documentation.
Contract-RequiredDetection Limit (CRDL):
Term equivalent to contract-required
quantitation limit, but used primarily for
inorganic substances.
Contract-RequiredQuantitationLimit
(CRQL): Substance-specific level that a CLP
laboratory must be able to routinely and
reliably detect in specific sample matrices. It
is not the lowest detectable level achievable,
but rather the level that a CLP laboratory
should reasonably quantify. The CRQL may
or may not be equal to the quantitation limit
of a given substance in a given sample. For
FIRS purposes, the term CRQL refers to both
the contract-required quantitation limit and
the contract-required detection limit.
Curie(i): Measure used to quantify the
amount of radioactivity. One curie equals 37
billion nuclear transformations per second.
and one picocurie (pCi) equals 10- 2 Ci.
Decayproduct Isotope formed by the
radioactive decay of som other isotope. This
newly formed isotope possesses physical and
chemical properties that are different from
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those of its parent isotope, and may also be
radioactive.
Detection Limit (DL): Lowest amount that
can be distinguished from the normal random
"noise" of an analytical instrument or
method. For HRS purposes, the detection
limit used is the method detection limit
(MDL) or, for real-time field instruments, the
detection limit of the instrument as used in
the field.
Dilution weight: Parameter in the HIRS
surface water migration pathway that
reduces the point value assigned to targets as
the flow or depth of the relevant surface
water body increases. [unitless].
Distance weight: Parameter in the HRS air
migratlon, ground water migration, and soil
exposure pathways that reduces the point
value assigned to targets as their distance
,
increases from the site. [unitless].
Distributioncoefficient (4d): Measure of
thie extent of partitioning of a substance
between geologic materials (for example, soil,
sediment, rock) and water (also called
partition coefficient). The distribution
coefficient is used in the I-RS in evaluating
the mobility of a substance for the ground
water migration pathway. [ml/g].
ED 0 (10 percent effective dose): Estimated
dose associated with a 10 perient increase in
response over control groups. For HRS
purposes, the response considered is cancer.
[milligrams toxicant per kilogram body
v-eight per day [mg/kg-day)].
Food andDrugAdministrationAction
Level (FDAAL): Under section 408 of the
Federal Food, Drug and Cosmetic Act, as
amended, concentration of a poisonous or
deleterious substance in human food or
animal feed at or above which FDA will take
legal action to remove adulterated products
from the market. Only FDAALs established
fov fish and shellfish apply in the fIRS.
Hfulf-life: Length of time required for an
initial concentration of a substance to be
halved as a result of loss through decay. The
HRS considers five decay processes:
biodegradation, hydrolysis, photolysis,
radioactive decay, and volatilization.
Hazardoussubstance: CERCLA hazardous
substances, pollutants, and contaminants as
defined in CERCLA sections 101(14) and
101(33), except where otherwise specifically
noted in the HRS.
Hazardous wastestream:Material
containing CERCLA hazardous substances
(as defined in CERCLA section 101[14]) that
was deposited, stored, disposed, or placed in,
or that otherwise migrated to, a source.
IIRS 'factor": Primary rating elements
internal to the IIRS.
IRS 'factor category".Set of HRS factors
(that is, likelihood of release [or exposure],
waste charicteristics, targets).
IRS "migrationpathways".I-IRS ground
water, surface water, and air migration
pathways.
HRS 'pathway". Set of HRS factor
categories combined to produce a score to
reasure relative risks posed by a site in one
c; ' four environmental pathways (that is,
[,-ound water, surface water, soil, and air].
HRS "site score": Composite of the four
I rRS pathway scores.
Henry's low constant:Measure of the
volatility of a substance in a dilute solution of

water at equilibrium. It is the ratio of the
vapor pressure exerted by a substance in the
gas phase over a dilute aqueous solution of
that substance to its concentration in the
solution at a given temperature. For HRS
purposes, use the value reported at or near
25' C. [atmosphere-cubic meters per mole
(atm-m3/maol}).
-Hydrolysis:Chemical reaction of a
substance with water.
Karst:Terrain with characteristics of relief
and drainage arising from a high degree of
rock solubility in natural waters. The
majority of karst occurs in limestones, but
karst may also form in dolomite, gypsum, and
salt deposits. Features associated with karst
terrains typically include irregular
topography, sinkholes, vertical shafts, abrupt
ridges, caverns, abundant springs, and/or
disappearing streams. Karat aquifers are
associated with karst terrain.
LC5o (lethalconcentration,50 percent):
Concentration of a substance in air5 [typically
nicrograms per cubic meter (jcg/m ) or
water [typically micrograms per liter (tg/ll)
that kills 50 percent of a group of exposed
organisms. The LC 5o is used in the I4RS in
assessing acute toxicity.
LDno (lethaldose, 50percent): Dose of a
substance that kills 50 percent of a group of
exposed organisms. The LDno is used in the
HRS in assessing acute toxicity [milligrams
toxicant per kilogram body weight (mg/kg)].
Maximum ContaminantLevel (MCL):
Under section 1412 of the Safe Drinking
Water Act, as amended, the maximum
permissible concentration of a substance in
water that is delivered to any user of a public
water supply.
Maximum ContaminantLevel Goal
(AICLG): Under section 1412 of the Safe
Drinking Water Act, as amended, a
nonenforceable concentration for a substance
in drinking water that is protective of adverse
human health effects and allows an adequate
margin of safety.
Method Detection Limit (MDL): Lowest
concentration of analyte that a method can
detect reliably in either a sample or blank.
A-ixed radioactiveand otherhazardous
substances:Material containing both
radioactive hazardous substances and
n nradioactive hazardous substances,
regardless of whether these types of
sijbstances are physically separated,
combined chemically, or simply mixed
together.
NationalAmbient Air Quality Standards
(NAAQS): Primary standards for air quality
established under sections 108 and 109 of the
Clean Air Act, as amended.
NationalEmission Standardsfor
IlazardousAir Pollutants(NES-L4PsI:
S!andards established for substances listed
under section 112 of the Clean Air Act, as
amended. Only those NESHAPs promulgated
io ambient concentration units apply in the
I IRS.
Octanol-waterpartitioncoefficient (Ko4[or
Pl1 1:Measure of the extent of partitioning of a
substance between water and octanol at
equilibrium. The K., is determined by the
ratio between the concentration in octanol
divided by the concentration in water at
equilibrium. [unitlessi.
Organiccarbonpartitioncoefficient (K.,):
Measure of the extent of partitioning of a

substance, at equilibrium, between organic
carbon in geologic materials and water. The
higher the K,, the more likely a substance is
to bind to geologic materials than to remain
in water. [ml/gi.
Photolysis:Chemical reaction of a
substance caused by direct absorption of
solar energy (direct photolysis) or caused by
other substances that absorb solar energy
(indirect photolysis).
Radiation:Particles (alpha, beta, neutrons)
or photons (x- and gamma-rays) emitted by
radionuclides.
Radioactive decay: Process of spontaneous
nuclear transformation, whereby an isotope
of one element is transformed into an isotope
of another element, releasing excess energy
in the form of radiation.
Radioactivehalf-life: Time required for
one-half the atoms in a given quantity of a
specific radionuclide to undergo radioactive
decay.
Radioactive substance: Solid, liquid, or gas
containing atoms of a single radionuclide or
multiple radionuclides.
Radioactivity:Property of those isotopes of
elements that exhibit radioactive decay and
emit radiation.
Radionuclide/radioisotope:Isotope of an
element exhibiting radioactivity. For I-IRS
purposes, "radionuclide" and "radioisotope"
are used synonymously.
Reference dose tRfD): Estimate of a daily
exposure level of a substance to a human
population below which adverse noncancer
health effects are not anticipated. [milligrams
toxicant per kilogram body weight per day
(mg/kg-day)].
Removal action:Action that removes
hazardous substances from the site for proper
disposal or destruction in a facility permitted
under the Resource Conservation and
Recovery Act or the Toxic Substances
Control Act or by the Nuclear Regulatory
Commission..
Roentgen (R): Measure of external
exposures to ionizing radiation. One roentgen
equals that amount of x-ray or gamma
radiation required to produce ions carrying a
charge of 1 electrostatic unit (esu) in I cubic
centimeter of dry air under standard
conditions. One microroentgen (1AR] equals
i-r 6 R.
Sample quantitationlimit(SQL): Quantity
of a substance that can be reasonably
quantified given the limits of detection for the
methods of analysis and sample
characteristics that may affect quantitation
(for example, dilution, concentration).
Screening concentration:Media-specific
benchmark concentration for a hazardous
substance that is used in the 1-RS for
comparison with the concentration of that
hazardous substance in a sample from that
media. The screening concentration for a
specific hazardous substance corresponds to
its reference dose for inhalation exposures or
for oral exposures, as appropriate, and, if the
substance is a human carcinogen with.a
weight-of-evidence classification of A, B, or
C, to that concentration that corresponds to
its 10-6 individual lifetime excess cancer risk
for inhalation exposures or for oral
excposures, as appropriate.
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Site: Area(s) where a hazardous substance
has been deposited, stored, disposed, or
placed, or has otherwise come to be located.
Such areas may include multiple sources and
may include the area between sources.
Siopefactor(also referredto as cancer
potencyfactor): Estimate of the probability of
response (for example. cancer) per unit
intake of a substance over a lifetime. The
slope factor is typically used to estimate
upper-bound probability of an.individual
developing cancer as a result of exposure to a
particular level of a human carcinogen with a
weight-of-evidence classification of A. B or
C. ((mg/kg-day)- Ifor non-radioactive
substances and (pC}- Ifor radioactive
substancesi.
Source: Any area where a hazardous
substance has been deposited, stored.
disposed, or placed, plus those soils that have
become contaminated from migration of a
hazardous substance. Sources do not include
those volumes of air. ground water, surface
water, or surface water sediments that have
become contaminated-by migration, except:
in the case of either a ground water plume
with no identified source or contaminated
surface water sediments with no identified
source, the plume or contaminated sediments
may be considered a source.
Target distancelimit:Maximum distance

over which targets for the site are evaluated.
The target distance limit varies by HRS
pathway.
UraniumMill Tailings Radiation Control
Act (UMTRCA) Standards:Standards for

radionuclides established under sections 102.
104. and 108 of the Uranium Mill Tailings
Radiation Control Act, as amended.

2.0 EvaluationsCommon to Multiple
pathways
2.1 Overview The HRS site score (S) is
the result of an evaluation of four pathways:
* Ground Water Migration (S. .
• Surface Water Migration IS.). 
* Soil Exposure (S.).
* Air Migration (S.).
The ground-water and air migration
pathways use single threat evaluations, while
the surface water migration and soil exposure
pathways use multiple threat evaluations.
Three threats are evaluated for the surface
water migration pathway: drinking water.
human food chain, and environmental. These
threats are evaluated for two separate
migration components- -overland/flood
migration and ground water to surface water
migration. Two threats are evaluated for the
soil exposure pathway: resident population
and nearby population.
The IRS is structured to provide a parallel
evaluation for each of these pathways and
threats. This section focuses on these parallel
evaluations, starting with the calculation of
the IIRS site score and th6 individual
pathway scores.
2.1.1 Calculationof riRS site score.
Scores are first calculated for the individual
pathways as'specified in sections 2 through 7
and then are combined for the site using the
following root-mean-square equation to
determine the overall FIRS site score. which,
ranges from 0 to 100:

Vaporpressure:Pressure exerted by the
vapor of a substance when it is in equilibrium

with its solid or liquid form at a given
temperature. For HRS purposes, use the value
reported at or near 25" C.jatmosphere or
torr].
Volatilization:Physical transfer process

2 2

S

2

2

S + S,+ S+ Sa

4

through which a substance undergoes a I

2.1.2 Culculatioh of pathway score.Table
change of state from a solid or liquid to a gas.
2-1. which is based on the air migration
Water solubility: Maximum concentration
of a substance in pure water at a given
pathway, illustrates the basic parameters
temperature. For HRS purposes, use the value  used to calculate a pathway score. As Table
reported at or near 250 C.[milligrams per liter 2-1 shows, each pathway (or.threat) score is
(mg/l)fl.
the product of three "factor categories":
Weight-of-evidence: EPA classification
likelihood of release, waste characteristics,
system for characterizing the evidence
and targets. (The soil exposure pathway uses
supporting

the designation of a substance as
a human carcinogen. EPA weight-of-evidence
groupings include:
Group A: Human carcinogen--sufficient 
evidence of carcinogenicity in humans.
Group BI: Probable human carcinogen- 
limited evidence of carcinogenicity in
humans.
Group 82: Probable human carcinogen- 
sufficient evidence of carcinogenicity in
animals.
Group C: Possible human carcinogen-
limited evidence of carcinogenicity in
animals.

Group D: Not classifiable as to human.
carcinogenicity- -applicable when there
is no animal evidence, or when human or
animal evidence is inadequate. .
Group E-Evidence of noncarcinogenicity.
for humans.

likelihood of exposure rather than likelihood
of release.) Each of the three factor categories
conitains a set of factors that are assigned
numerical values and combined as specified
in sections 2 through 7. The factor values are
rounded to the nearest integer, except where
otherwise noted.
2.1.3 Common evaluations.Evaluations
common to all four HRS pathways include:
Characterizing sources.
-Identifying sources (and, for the soil
exposure pathway, areas of observed
contamination [see section 5.0.11).
-Identifying hazardous substances
associated with each source (or area of'
observed contamination).
-Identifying hazardous substances
av6 ilable to a pathway.
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TABLE 2-1.-SAMPLE PATHWAY
SCORESHEET
Factor category
Ukelihood of Release
1. Observed Release .......................
2. Potential to Release ...............

Maximum
value

Value
assigned

550
500

3. Likelihood of Release (higher of
lines I and 2) .................................
Waste Characteristlca

550

4. Toxi ity/Mobility ......................

(a)

5. Hazardous Waste Quantity ............
6. Waste Characteristics .....................
Targets
7. Nearest Individual
7a. Level I ;..................
7b. Level II..................................
.
7c. Potential Contamination ..........

(a)
100

50,
45

20

7d. Nearest Individual (higher of
lines 7a. 7b, or 7c) ...........
. 50
8.Population
8a. Level I ........................................
(b).
8b. Level II............................... ........
(b).

Sc.' Potential Contamination ...........
(b)
8d. Total Population (lines
8a+8b+8c)................
(b)
9. Resources ......................................
5
10. Sensitive Environments ................
(b)
10a. Actual Contamination ............ (b)
10b. Potential Contamination.
(b)
10c. Sensitive Environments
(lines 1Oa+ IOb) .........................
(b)
11. Targets (lines 7d +Sd+9+1Oc).
(b)
12. Pathway- Score is the product of Likelihood of
Release. Waste Characteristics, and Targets, di
vided by 82.500. Pathway scores are limited to a
maximum of 100 points..

IMaximum value applies to waste characteristics
category. The product of lines 4 and 5 is used in
Table 2-7 to derive the value for the waste charac
teristics factor category.
b There is no limit to the human population or
sensitive environments factor values, However, the
pathway score based solely on sensitive environ
ments is limited to a maximum of 60 points.
* Scoring likelihood of release (or
likelihood of exposure) factor category.
-Scoring observed relehse (or observed
contamination).
-Scoring potential to release when there
is no observed release.
: Scoring waste characteristicsfactor
category.
-Evaluating toxicity.
,-Coinbining toxicity with mobility.
and/or bioaccumulation
persistence.
(or
ecosystem bioaccumulatloiu)
potential, as appropriate to the
pathway (or threat).
-Evaluating hazardous waste quantity.
-Combining hazardous waste quantity
with the other waste characteristics
factors.
-Determining waste characteristics
factor category value.
* Scoring targets factor category.
-Determining level of contamination for
targets..
These evaluations are essentially identical
for the three migration pathways (grouid
water, surface waterand'air. HowevPr. the
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ev aluations differ in certain respects for the
soil exposure pathw ay.
Section 7 specifies modifications that apply
to each pathway when evaluating sites
containing radioactive substances.
Section 2 focuses on evaluations common
at the pathway and threat levels. Note that
for the ground water and surface water
migration pathways, separate scores are
calculated for each aquifer.(see section 3.0)
and each watershed (see sections 4.1.13 and
4.2.1.5) when determining the pathway scores
for a site. Although the evaluations in section
2 do not vary when different aquifers or
watersheds are scored at a site, the specific
factor values (for example, observed release,

hazardous waste quantity, toxicity/mobility)
that result from these evaluations can vary
by aquifer and by watershed at the site. This
can occur through differences both in the
specific sources and targets eligible to be
evaluated for each aquifer and watershed
and in whether observed releases can be
established for each aquifer and watershed.
Such differences in scoring at the aquifer and
watershed level are addressed in sections 3
and 4, not section 2.
2.2 Characterize sources. Source
characterization includes identification of the
following:
- Sources (and areas of observed
contamination] at the site.

:l azardous substances associated with
these sources (or areas of observed
contamination).
e Pathways potentially threatened by
these hazardous substances.
Table 2-2 presents a sample worksbeet for
source characterization.
2.2.1 Identify sources. For the three
migration pathways, identify the, sources at
the site that contain hazardous substances.
Identify the migration pathway(s) to which
each source applies. For the soil exposure
pathway, identify areas of observed
contamination at the site (see section 5.0.1).

TABLE 2-2.-SAMPLE SOURCE CHARACTERIZATION WORKSHEET
Source:
A. Source dimensions and hazardous waste quantity.
Hazardous constituent quantity:
Hazardous wastestream quantity:
Volume: .
Area:
Area of observed contamination:

-

B. Hazardous substances associated with the source.
Available to pathway,
Air

Hazardous substance
Gas

Particulate

Ground water
(GW)

-_

Soil

Surface water (SW)
Overland/
flood

GW to SW

Resident

Nearby

: ......................
............................
....................
........
I..............
,.............................
.............................
_........................
.....,
...............
..............................................................................

2.2.2 Identify hazardous substances
fssociated wiih a source. For each of the
three migration pathways, consider those
hazardous substances documented in a
source (for example, by sampling, labels,
minfests, oral or written statementg) to be
associated with that source when evaluating
each pathway. In some instances, a
hazardous substance can be documented as
being present at a site (for example, by
labels, manifests, oral or written statements),
but the specific source(s) containing that
hazardous substance cannot be documented.
For the three migration pathwiys, in those
ihstdnues when the specific source(s) cannot
be documented for a hazardous substance,
consider the hazardous substance to be
present in each source at the site, except
sources for which definitive information
indicates that the hazardous substance was
not or could not be present.
For an area of observed contdmination in
the soil exposure pathway, consideronly
those hazardous substances that meet the
c-iteria for observed contamination for that
atea (see section 5.0.1] to be asaociated with
tibet
area when evaluating the ptith-tay.
2.2.3 Identify hazardous substances
oa ailb!e to apathway. In.evaluating each

migrafion pathway, consider the following
hazardous substances available to migrate
from the sources at the site to the pathway:
" Ground water migration.
-Hazardous substances that meet the
criteria for an observed release (see
section 2.3) to ground water.
-All hazardous substances associated
with a source with a ground water
containment factor value greater than
0 (see section 3.1.2.1).
" Surface water migration-overland/flood
component.
-Hazardous substances that meet the
criteria for an observed release to
surface water in the watershed being
evaluated.
-All hazardous substances associated
with a source with a surface water
containment factor value greater than
0 for the watershed (see sections
4.1.2.1.2.1.1 and 4.1.2.1.2.2.1).
Surface water migration-ground water
to surface water component.
-Hazardous substances that meet the
criteria for an observed release to
ground water.

-All hazardous substances associated
with a source with a ground water
containment factor value greater than
0 (see sections 4.2.2.1.2 and 3.1.2.1).
" Air migration.
-Hazardous substances that meet the
criteria for an observed release to the
atmosphere.
-All gaseous hazardous substances
associated with a source with a gas
containment factor value greater than
0 (see section 6.1.2.1.1).
-All particulate hazardous substances
associated with a source with a
particulate containment factor value
greater than 0 (see section 6.1.2.2.1).
" For each migration pathway, in those
iustances when the specific source(s)
containing the hazardous substance cannot
be documented, consider that hazardous
substance to be available to migrate to the
pathway when it can be associated (see
section 2.2.2) with at least one source having
a containment factor value greater than 0 for
that pathway.
In evaluating the soil exposure pathway,
consider the following hazardous substances
available to the pathway:
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* Soil exposure-resident population
threat.
-All hazardous substances that meet the
criteria for observed contamination at
the site (see section 5.0.1).
* Soil exposut-,--nearby population threat'.
-All hazardous substances that meet the
criteria for observed contamination at
areas with an attractiveness/ ;
accessibility factor value greater than
0(seesection 5.2.1.1).
2.3 Likelihood ofrelease.Likelihood of
release is a measure of the likelihood that a
waste has been or will be released to the
environment. The likelihood of release factor
category is assigned the maximum value of
550 for a migration pathway whenever the
criteria for an observed release are met for
that pathway. If the criteria for an observed
release are met. do not evaluate potential to
release for that pathway. When the criteria
for an observed release are not met evaluate
potential to release for that pathway, with a
maximhum value of 500. The evaluation of
potential to release varies by migration
pathway (see sections 3,4 and 6).
.
Establish an observed release either by
direct observation of the release of a.
hazardous substance into the media being
evaluated (for example, surface water) or by
chemical analysis of samples appropriate to
the pathway being evaluated (see sections 3.
4. and 6). The minimum standard to establish
an observed release by chemical analysis is
analytical evidence of ahazardous substance
.in the media significantly above the .
background level. Further. some portion of
the release must be attributable to the-site.
Use the criteria in Table 2-3 as the standard
for determining analytical significance. (The
criteria in Table 2-3 are also used in
.establishing observed contamination for the
soil exposure pathway, see Section 5.0.1.)
Separate criteria apply to radiortuclides-(see
section 7.1.1).
TABLE 2-3.-OBSERVED RELEASE
CRITERIA FOR CHEMICAL ANALYSIS

Sample Measurement < Sample Ouantitatlon
Umit
No observed release is established.
Sample Measurement ; SAMPLE OUJANTITATION
UMIT I

An observed release is established as follows:
, If the background concentration is not detected
(or is less than the detection limit), an observed
release is established when the sample meas
urement equals or exceeds the sample quantita
tion limit.,
* If the background concentration equals or ex
ceeds the detection limit, an observed release is
established when the sample measurement is 3
times or more above the background concentra
tion.
ifthe sample quantitation limit (SOL)cannot be
established, determined if there is an observed
release as follows:

-If the sample analysis was performed under the
EPA Contract Laboratory Program, use the EPA
contract-required quantitation limit (CROL) in place of
the SQL.
-If the sample analysis is noi performed under the
EPA Contract Laboratory Program, use the detection
limit (DL) inplace of the SQL.
2.4 Waste characteristics,The waste
characteristics factor category includes the
following factors: hazardous waste quantity.
toxicity, and as appropriate to the pathway
or threat being evaluated, mobility,
-persistence, and/or bioaccumulation (or
ecosystem bioaccumulation) potential.
2.4.1 Selection of substancepotentially
posinggreatesthazard.For all pathways (and
.threats). select the hazardous substance
potentially posing the greatest hazard for the
pathway (or threat) and use that substance in
evaluating ,the waste characteristics category.
of the pathway (or threat). For the three
migration pathways (and threats), base.the
selection of this hazardous substance on the
toxicity factor value for the substance,
combined with its mobility, persistence, and/
or bioaccumulation (or ecosystem
bioaccumulation) potential factor values, as
applicable to the migration pathway (or
threat). For the soil exposure pathway, base
the selection on the toxicity factor alone.
Evaluation of the toxicity factor is specified
in section 2.4.1.1. Use and evaluation of the
mobility, persistence, and/or
bioaccumulation (or ecosystem
bioaccumulation) potential factors vary by
pathway (or threat) and are specified under
the appropriate pathway (or threat] section.
Section 2.4.1.2 identifies the specific factors
that are combined with toxicity in evaluating
each pathway (or threat).
'2.4.1.1 'Toxicity factor.Evaluate toxicity
for those'hazardous substances at the site ,
that are available to the pathway being
scored. For all pathways and threats, except
the surface water environmental threat,
evalua'te human toxicity as specified below.
For the surface water environmental threat.,
evaluate ecosystem toxicity as specified in
section,4.1.4.2.1.1.
Establish human toxicity factor values
based on quantitative dose-response
parameters for the following three types of
toxicity:
" Cancer- -Use slope factors (also referred
to as cancer potency factors] combined with
weight-of-evidence ratings for
carcinogenicity. If a slope factor is not
available for a substance, use its EDe value
to estimate a slope factor as follows:
1
Slope factor 

6 (Eio)

' Noncancer toxicological responses of
chronic exposure--use reference dose (RIDI
values.
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. e Noncancer toxicological responses of
acute exposure- -use acute toxicity
parameters, such as the LD5s,
Assign human toxicity factor values to a
hazardous substance using Table 2-4. as
follows:
if RfD and slope factor values are both
available for the hazardous substance, assign
the substance a value from Table 2-4 for..
each. Select the higher of the two values
assigned and use it as the overall toxicity
factor value for the hazardous substance.
* If either an RID or slope factor value is
available, but not both, assign the hazardoussubstance-an overall toxicity factor value
from Table 2-4 based solely on the availAble.
value (RID or slope factor). '
* If neither an RID nor slope factor,value is
available, assign the hazardous substance an
overall toxicity factor value from Table 2-4
based solely on acute toxicity. That is,.
consider acute toxicity in Table 2-4 only
when both RD and slope factor values are
not available.
e If neither an RD, nor slope factor, nor
acute toxicity value is available, assign the
hazardous substance an overall toxicity
factor value of 0 and use other hazardous
substances for which information is available
in evaluating the pathway.
TABLE 2-4.-ToxICITY FACTOR
EVALUATION
Chronic Toxicity (Human)
Reference dose (RID) (mg/kg-day)

Assigned
value

10,000
...........
RID < 0.0005 .... .................
0.0005 RfD < 0.005 ......... ............ . 1,000
100
0.005 < RID < 0.05 .................
t00...
........
0.05 < RfD < 0.5.:...................
.1
0.5 < RID........................
0
RID not available .............................. ...........

Carclnogenlclty (Human)
Weight-of-evidencea/slope factor (mg/
kg-day)A

B
b

5 < SF
0.5 : SF
<5
0.05 < SF
<0.5
- -SF < 0.05
Slope
Slope
factor not
factor not
available.
available,
0.5 < SF
0.05 SF
< 0.5
SF < 0.05

C
50 : SF
5-< SF <
50
0.5 ! SF
<5
St < 0.5 T
Slope
factor not
available.

Assigned
value
10,000
1,000
100

10
0

A, B, and C refer to weight-of-evidence catego
ries. Assign substances with a weight-of-evidence
category of D (inadequate evidence of carcinogen
icity) or E (evidence of lack of carcinogenicity) a
value of 0 for carcinogenicity.
SF = Slope factor.
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TABLE 2-4.-ToxIcITY FACTOR EVALUATION-CONCLUDED
Acute Toxicity (Human)

Oral LD,0 (mg/kg)

Dermal LD 0 (mg/kg)

Dust or mist LC. (mg/i)

Gas or vapor LCo (ppm)

Assigned
value

< 5 .....................
I.................. .........
........ 2LD<. LD.
< 2 .................................................
LC,,
0.2 < 2*.....................................
5LD< . LD
< 50.... .......................
.....................
< 20 ...............................
0.2 << LC.
..................................... LCso
20 : <LC20o...........
< 200...............
..................................
50 <LD. < 500...............
2LD
<200
............... 2gLC,<2.............................. 200
LCs.
<'2,000
.................
500 < LDso .......................... 200 5 LDo . .............
< ..................... 2,000 <LC, ..
.....
..........
500o not a.
oe20
L..
. . . . . . . . . . . . . . . . . . 20LDo...................
.. .................
.Lo.
2 0
.... ...... ..
. ...... .
LDw not available ...............
LDi,. not available ...............
LC 0 riot available.................... LC 0 not available...........................

If a toxicity factor value of 0 is assigned to
all hazardous substances available to a
particular pathway (that is, insufficient
toxicity data are available for evaluating all
the substances), use a default value of 100 as
the overall human toxicity factor value for all
hazardous substances available to the
pathway. For hazardous substances having
usable toxicity data for multiple exposure
routes (for example, inhalation and
ingestion), consider all exposure routes and
use the highest assigned value, regardless of
exposure route, as the toxicity factor value.
For HRS purposes, assign both asbestos
and lead (and its compounds] a human
toxicity factor value of 10,000.
Separate criteria apply for assigning factor
values for human toxicity and ecosystem
toxicity for radionuclides (see sections 7.2.1
and 7.2.2).
2.4.1.2 tHazordoussubstance selection.
For each hazardous substance evaluated for
e migration pathway (or threat), combine the
human toxicity factor value (or ecosystem
toxicity factor value) for the hazardous
substance with a mobility, persistence, and/
or bioaccumulation (or ecosystem
bioaccumulation) potential factor value as
follows:
" Ground water migration.
-Determine a combined human toxicity/
mobility factor value for the hazardous
substance (see section 3.2.1).
" Surface water migration-overland/flood
migration component.
-Determine a combined human toxicity/
persistence factor value for the
hazardous substance for the drinking
water threat (see section 4.1.2.2.1).
-Determine a combined human toxicity/
persistence/bioaccumulation factor
value for the hazardous substance for
the human food chain threat (see
section 4.1.3.2.1).
-Determine a combined ecosystem
toxicity/persistence/bioaccumulation
factor value for the hazardous
substance for the environmental threat
(see section 4.1.4.2.1).
* Surface water migration-ground water to
surface water migration component.
-Determine a combined human toxicity/
mobility/persistence factor value for
the hazardous substance for the
drinking water threat (see section
4.2.2.2.1).

-Determine a combined human toxicity/
mobility/persistence/bioaccumulation
factor value for the hazardous
substance for the human food chain
threat (see section 4.2.3.2.1).

-Determine a combined ecosystem
toxicity/mobility/persistence/
bioaccumulation factor value for the
hazardous substance for the
environmental threat (see section
4.2.4.2.1).
Air migration.
-Determine a combined human toxicity/
mobility factor value for the hazardous
substance (see section 6.2.1).
Determine each combined factor value for
a hazardous substance by multiplying the
individual factor values appropriate to the
pathway (or threat). For each migration
pathway (or threat) being evaluated, select
the hazardous substance with the highest
combined factor value and use that substance
in evaluating the waste characteristics factor
category of the pathway (or threat).
For the soil exposure pathway, select the
hazardous substance with the highest human
toxicity factor value from among the
substances that meet the criteria for observed
contamination for the threat evaluated and
use that substance in evaluating the waste
characteristics factor category.
2.4.2 Hazardtous waste quantity.Evaluate
the hazardous waste quantity factor by first
assigning each source (or area of observed
contamination) a source hazardous waste
quantity value as specified below. Sum these
values to obtain the hazardous waste
quantity factor value for the pathway being
evaluated.
In evaluating the hazardous waste quantity
factor for the three migration pathways,
allocate hazardous substances and
hazardous wastestreams to specific sources
in the manner specified in section 2.2.2,
except: consider hazardous substances and
hazardous wastestreams that cannot be
allocated to any specific source to constitute
a separate "unallocated source" for purposes
of evaluating only this factor for the three
migration pathways. Do not, however,
include a hazardous substance or hazardous
wastestream in the unallocated source for a
migration pathway if there is definitive
information indicating that the substance or
wastestream could only have been placed in
sources with a containment factor value of 0
for that migration pathway.
In evaluating the hazardous waste quantity
factor for the soil exposure pathway, allocate
to each area of observed contamination only
those hazardous substances that meet the
criteria for observed contamination for that
area of observed contamination and only
those hazardous wastestreams that contain
hazardous substances that meet the criteria
for observed contamination for that area of

1,000
100
10
0..
1
.0

observed contamination. Do not consider
other hazardous substances or hazardous
wastestreams at the site in evaluating this
factor for the soil exposure pathway.
2.4.2.1 Sourcehazardous waste quantity
For each of the three migration pathways,
assign a source hazardous waste quantity
value to each source (including the
unallocated source) having a containment
factor value greater than 0 for the pathway
being evaluated. Consider the unallocated
source to have a containment factor value
greater than 0 for each migration pathway.
For the soil exposure pathway, assign a
source hazardous waste quantity value to
each area of observed contamination, as
applicable to the threat being evaluated.'
For all pathways, evaluate source
hazardous waste quantity using the following
four measures in the following hierarchy
" Hazardous constituent quantity.
o Hazardous wastestream quantity.
• Volume.
" Area.
For the unallocated source, use only the
first two measures.
Separate criteria apply for assigning a
source hazardous waste quantity value for
radionuclides (see section 7.2.5).
2.4.2.1.1 Hazardousconstituentquantily.
Evaluate hazardous constituent quantity for
the source (or area of observed
contamination) based solely on the mass of
CERCLA hazardous substances (as defined in
CERCLA section 101(14), as amended)
allocated to the source (or area of observed
contamination), except:
* For a hazardous waste listed pursuant to
section 3001 of the Solid Waste Disposal Act,
as amended by the Resource Conseivation
and Recovery Act of 1976 (RCRA), 42 U.S.C.
6901 et seq., determine its mass for the
evaluation of this measure as follows:
-If the hazardous waste is listed solely
for Hazard Code T (toxic waste),
include only the mass of constituents
in the hazardous waste that are
CERCIA hazardous substances and
not the mass of the entire hazardous
waste.
-if the hazardous waste is listed for any
other Hazard Code (including T plus
:any other Hazard Code), include the
mass of th entire hazardous waste.
* For a RCRA hazardous waste that
exhibits the characteristics identified under
section 3001 of RCRA, as amended,
determine its mass for the evaluation of this
measure as follows:
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-If the hazardous waste exhibits only the * TABLE 2-5.-HAZARDOUS WASTE QUAN
characteristic of toxicity (or only the,
TITY EVALUATION EQUATIONS-Concluded
characteristic of EP toxicity), include
only the mass of constituents in the
Equation
*hazardous waste that are CERCLA
•
for
hazardous substances and not the
assigning
Units
Measure
Tier
mass of the entire hazardous waste.
value*
-If the hazardous waste exhibits any
other characteristic identified under
Surface
112
A/13
section 3001 (including any other
impoundment
characteristic plus the characteristic of.
(buried/
backfilled)
toxicity [or the characteristic of EP
Land treatment .
ft2
A/270
toxicity]), include the mass of the
Pile d.............
ft
A/13
entire hazardous waste.
2
Contaminated soil.....
ft
A/34,000
Based on this mass, designated as C,assign
Do not round to nearest integer.
a value for hazardous constituent quantity as
b1ConVert volume to mass when necessary: 1
follows:
ton=2,000 pounds=1 cubic yard=4 drums=200
9 For the migration pathways, assign the
gallons.
source a value for hazardous constituent
1If actual volume of drums is unavailable, assume
I drum= 50 gallons.
quantity using the Tier A equation of Table
dUse land suiface area under pile, not surface
2-5.
, For the soil exposure pathway, assign the area of pile.
area of observed contamination a value using
the Tier A equation of Table 5-2 (section
2.4.2.1.2 Hazardous wastestream
quantity. Evaluate hazardous wastestream
5.1.2.2).
quantity for the source (or area of observed
If the hazardous constituent quantity for
contamination) based on the mass of
the source (or area of observed '
hazardous wastestreams plus the mass of any
contamination) is adequately determined
additional CERCLA pollutants and
(that is, the total mass of all CERCLA
contaminants (as defined in CERCLA section
hazardous substances in the source and
101[33], as amended) that are allocated to the
releases from the source [or in the area of
source (or area of observed contamination).
observed contamination] is known or is
For a wastestream that consists solely of a
estimated with reasonable confidence), do
hazardous waste listed pursuant to section
not evaluate the other three measures
3001 of RCRA, as amended or that consists
discussed below. Instead assign these other
solely of a RCRA hazardous waste that
three measures a value of 0 for the source (or
exhibits the characteristics identified under
area of observed contamination) and proceed
section 3001 of RCRA, as amended, include
to section 2.4.2.1.5.

If the hazardous constituent quantity is not
adequately determined, assign the source (or
area of observed contamination) a value for
hazardous constituent quantity based on the
available data and proceed to section
2.4.2.1.2.
TABLE 2-5.-HAZARDOUS WASTE
QUANTITY EVALUATION EQUATIONS

Tier

Measure

Units

Hazardous
constituent
quantity (C)
Hazardous
wastestream
quantity (W)
Volume (V)
Landfill .......................
Surface
impoundment
Surface
impoundment
(buried/backfilled)
Drums I .................. .
Tanks and
containers other
than drums
Contaminated soil.
Pile ...........
....
Other...........................
Area (A) ...............
Landfill.........
Surface
. impoundment

lb
lb
yd23
yd

s

yd
gallon
yd.
yd3
yd3
yd"
2

ft
2z
ft

Equation
for.
assigning
value*

the mass of that entire hazardous waste in
the evaluation of this measure.
Based on this mass, designated as W,
assign a value for hazardous wastestrearn
quantity as follows:
* For the migration pathways, assign the
source a value for hazardous wastestream
quantity using the Tier B equation of Table
2-5.
a For the soil exposure pathway, assign the
area of observed contamination a value using
the Tier B equation of Table 5-2 (section
5.1.2.2).
Do not evaluate the volume and area
measures described below if the source is the
unallocated source or if the following
condition applies:
* The hazardous wastestream quantity for
the source (or area of observed
contamination) is adequately determinedthat is, total mass of all hazardous
wastestreams and CERCLA pollutants and
contaminants for the source and releases
from the source (or for the area of observed
contamination) is known or is estimated with
reasonable confidence.
If the source is the unallocated source or if
this condition applies, assign the volume and
area measures a value of 0 for the source (or
area of observed contamination) and proceed
to section 2.4.2.1.5. Otherwise, assign the
source (or area of observed contamination) a
value for hazardous wastestream quantity
based on the available data and proceed to
section 2.4.2.1.3.
2.4.21.3 Volume. Evaluate the volume
measure-using the volume of the source (or
'the volume of the area of observed --..
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contamination). For the soil exposure
pathway, restrict the use of the volume 
measure to those areas of observed
contamination
in section 5.1.2.2.
Based on the specified
volume, designated as V,
assign a value to the volume measure as
follows:
- For the migration pathways, assign the
source a value for volume using the
appropriate Tier C equation of Table 2-5.
o For the soil exposure pathway, assign the
area of observed contamination a value for
volume using the appropriate Tier C equation
of Table 5-2 (section 5.1.2.2).
If the volume of the source (or volume of
the area of observed contamination, if
applicable) can be determined, do not
evaluate the area measure. Instead, assign
the area measure a value of 0 and proceed to
section 2.4.2.1.5. If the volume cannot be
determined (or is not applicable for the soil
exposure pathway), assign the source (or
area of observed contamination) a value of 0
for the volume measure and proceed to
section 2.4.2.1.4.
2.4.2.1.4 Area. Evaluate the area measure
using the area of the source (or the area of
the area of observed contamination). Based
on this area, designated as A, assign a value
to the area measure as follows:
* For the migration pathways, assign the
source a value for area using the appropriate
Tier D equation of Table 2-5.
o For the soil exposure pathway, assign the
area of observed contamination a value for
area using the appropriate Tier D equation of
Table 5-2 (section 5.1.2.2).
2.4.2.1.5 Calculationofsourcehazardous
waste quantity value. Select the highest of
the values assigned to the source (or area of
observed contamination) for the hazardous
constituent quantity, hazardous wastestream
quantity, volume, and area measures. Assign
this value as the source hazardous waste
quantity value. Do not round to the nearest
integer.
2.4.2.2 Calculationof hazardouswaste
quantityfactor value. Sum the source
hazardous waste quantity values assigned to
all sources (including the unallocated source)
or areas of observed contamination for the
pathway being evaluated and round this sum
to the nearest integer, except: if the sum is
greater than 0, but less than 1, round it to 1.
Based on this value, select a hazardous waste
quantity factor value for the pathway from
Table 2-6.
TABLE 2-6.-HAZARDOUS WASTE
QUANTITY FACTOR VALUES
Hazardous waste quantity value

Assigned
value

..............................
.
0 ..............
0
I b
1t tO100 ......................................................
Greater ithan 100 to 10,000 .. ...........
.100
'Greater than 10,000 to 1,000000.
10,000
Greater than 1,000,000......
.......
1,000,000
If the hazardous waste quantity value is greater
than 0, but less than 1, round it to 1 as specified in
text.
b For the pathway, if hazardous constituent quanti
ty is not adequately determined, assign a value as
specified in. the text; do not assign the value of 1.
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For a migration pathway, if the hazardous
constituent quantity is adequately
determined (see section 2-4..1.1) for all
sources (or all portions of sources and
releases remaining after a removal action).
assign the value from Table 2-6 as the
hazardous waste quantity factor value for the
pathway. If the hazardous constituent
quantity is not adequately determined for one
or more sources (or one or more portions of
sources or releases remaining after a removal
action) assign a factor value as follows:
* If any target for that migration pathway
is subject to Level I or Level IIconcentrations
(see section 2.5), assign either the value from
Table 2-0 or a value of 100, whichever is
greater, as the hazardous waste quantity
factor value for that pathway.
* if none of the targets for that pathway is
subject to Level I or Level il concentrations,
assign a factor value as follows:
-If there has been no removal action,
assign either the value from Table 2-6
or a value of 10, whichever is greater,
as the hazardous waste quantity factor
value for that pathway.
-If there has been a removal action:

- -Determine values from Table 2-6
with and without consideration of
the removal action.
- -If the value that would be assigned

from Table 2- without
consideration of the removal action

would be 100 or greater, assign
either the value from Table 2-6
with consideration of the removal
action or a value of 100, whichever
is greater, as the hazardous waste
quantity factor value for the
pathway.
- -If the value that would be assigned
from Table 2-6 without
consideration of the removal action
would be less than 100. assign a
value of 10 as the hazardous waste
quantity factor value for the
pathway.
For the soil exposure pathway, if the
hazardous constituent quantity is adequately
determined for all areas of observed
contamination, assign the value from Table
2-6 as the hazardous waste quantity factor
value. If the hazardous constituent quantity is
not adequately determined for one or more
areas of observed contamination, assign
either the value from Table 2-6 or a value of
10, whichever is greater, as the hazardous
waste quantity factor value.
2.4.3 Waste characteristicsfactor
category value. Determine the waste
characteristics factor category value as
specified in section 2.4.3.1 for all pathways
and threats, except the surface water-human
food chain threat and the surface waterenvironmental threat. Determine the waste
characteristics factor category value for these
latter two threats as specified in section
2.4.3.2.
2.4.3.1 Factorcategory value. For the
pathway (or threat) being evaluated, multiply
the toxicity or combined factor value, as
appropriate, from section 2.4.1.2 and the
hazardous waste quantity factor value from
section 2.4.2.2, subject to a maximum product
of Ix 10e. Based on this waste characteristics
product, assign a waste characteristics factor

observed release (or observed
contamination) for the pathway and
are at or above media-specific
TABLE 2-7.-WASTE CHARACTERISTICS
benchmark values. These
benchmark values (see section
FACTOR CATEGORY VALUES
2.5.2) include both screening
Assigned
concentrations and concentrations
value
product
Waste characteristics
specified in regulatory limits (such
as Maximum Contaminant Level
(MCL) values), or
0 ................................. 0
-- For the human food chain threat in
1
.
Greater than 0 to less2 than 10................
2
the surface water migration
than 1x 10 .............
10 to less
3
1x10 2 to less than 1Xt10
............ 3
pathway, concentrations in tissue
4.
1x103 to less than 1x10 .................6
samples from aquatic human food
10
1x 104 to less than Ix
chain organisms are at or above
18
IX 105 to less than IX10 ......
benchmark values. Such tissue
32
1x 06 toless thanI x 10
samples may be used in addition to
56
..........
1x107 to less than Ix
.
8
media-specific concentrations only
100
.
1x 1 totoless then Ix 0
180
as specified in sections 4.1.3.3 and
Ix 109 to less than 1x100 ...............
320
..
I1x1010 to less than I X1011--*.............
4.2.3.3.
560
.
1x 1011 to less than 1x10.
-Level 1I:
.........................
2
1.000 ..... - -Media-specific concentrations for the
1x 10 =............................
target meet the criteria for an
observed release (or observed
2.4.3.2 Factorcategory value, considering
contamination) for the pathway, but
bioaccumulationpotential.For the surface
are less than media-specific
water-human food chain threat and the
benchmarks. If none of the
surface water-environmental threat, multiply
hazardous substances eligible to be
the toxicity or combined factor value, as
evaluated for the sampling location
appropriate, from section 2.4.1.2 and the
has an applicable benchmark,
hazardous waste quantity factor value from
assign Level Il to the actual
section 2.4.2.2 subject to:
contamination at the sampling
" A maximum product of I X1012,and
location, or
" A maximum product exclusive of the
- -For observed releases based on
bioaccumulation (or ecosystem
direct observation, assign Level 11 
bioaccumulati on) potential factor of I X 104.
to targets as specified in sections 3,
Based on the total waste characteristics
4, and 6,or
product, assign a waste characteristics factor
- -For the human food chain threat in
category value to these threats from Table
2-7.
the surface water migration
2.5 Targets.
pathway, concentrations in tissue
The types of targets evaluated include the
samples from aquatic humanfood
following:
chain organisms, when applicable.
9 Individual (factor name varies by
are below benchmark values.
pathway and threat).
-If a target is subject to both Level I and
" Human population.
Level I1concentrations for a pathway
" Resources (these vary by pathway and
(or threat), evaluate the target using
threat).
Level Iconcentrations for that
• Sensitive environments (included for all
pathway (or threat).
pathways except ground water migration).
contamination: Target is
Potential
to
The factor values that may be assigned
release (that is, target is
to
a
potential
subject
each type of target have the same range for
not associated with actual contamination for
each pathway for which that type of target is
that pathway or threat).
evaluated. The factor value for most types of
Assign a factor value for individual risk as
targets depends on whether the target Is
follows (select the highest value that applies
subject to actual or potential contamination
to the pathway or threat):
for the pathway and whether the actual
* 50 points if any individual is exposed to
contamination is Level I or Level I1:
Level I concentrations.
* Actual contamination: Target is
* 45 points if any individual is exposed to
associated either with a sampling location
Level 11concentrations.
that meets the criteria for an observed
e Maximum of 20 points if any Individual
release (or observed contamination) for the
is subject to potential contamination. The
pathway or with an observed release based
value assigned is 20 multiplied by the
on direct observation for the pathway
distance or dilution weight appropriate to the
(additional criteria apply for establishing
pathway.
actual contamination for the human food
. Assign factor values for population and
chain threat in the surface water migration
sensitive environments as follows:
pathway, see sections 4.1.3.3 and 4.2.3.3).
- Sum Level I targets and multiply by 10.
sections 3 through 6 specify how to determine
(Level Iis not used for sensitive
the targets associated with a sampling
environments in the soil exposure and air
location or with an observed release based
migration pathways.)
on direct observation. Determine whether the
• Sum Level 11targets.
actual contamination is Level Ior Level 11as
a Multiply potential targets by distance or
follows:
dilution weights appropriate to the pathway.
-Level 1:
sum, and divide by 10. Distance or dilution
-- Media-specific concentrations for the
weighting accounts for diminishing exposure
target meet the criteria for an
category value to the pathway (or threat)
from Table 2-7.
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with increasing distance or dilution within
the different pathways.
gum the values for the three levels.
S
In addition, resource value points are
assigned within all pathways for welfarerelated impacts (for example, impacts to
agricultural land), but do not depend on
whether there is actual or potential
contamination.
. 2.5.1 Determinationof level of actual
contaminationat a sampling location.
Determine whether Level I concentrations or
Level I1 concentrations apply at a sampling
location land thus to the associated targets)
as follows:
, Select the benchmarks applicable to the
pathway (or threat) being evaluated.
* Compare the concentrations of
hazardous substances in the sample (or
comparable samples) to their benchmark
concentrations for the pathway (or threat), as
specified in section 2.5.2.
e Determine which level applies based on
this comparison.
* If none of the hazardous substances
eligible to be evaluated for the sampling
location has an applicable benchmark, assign
Level IIto the actual contamination at that
sampling location for the pathway (or threat).
In making the comparison, consi der only.
those samples, and only those hazardous
substances in the sample, that meet the
criteria for an observed release (or observed
contamination] for the pathway, except:
tissue samples from aquatic human food
chain organi*sms may also be used as
specified in sections 4.1.3.3 and 4.2.3.3 of the
surface water-human food chain threat. If any
hazardous substance is present in more than
-one comparaible sample for the sampling
location, use the highest concentration of that
hazardous substance from any of the
comparable samples in making the
comparisons.
Treat sets of samples that are not
comparable separately and make a separate
comparison for each such set.
2.5.2 Comparison to benchmarks.Use the
following media-specific benchmarks for
making the comparisons for the indicated
pathway (or threat):
e Maximum Contaminant Level Goals
(MCLGs)-ground water migration pathway
and drinking water threat in surface water
migration pathway. Use only MCLG values
greater than 0.
* Maximum Contaminant Levels (MCLs)
ground water migration pathway and
drinking water threat in surface water
migration pathway.
* Food and Drug Administration Action
Level (FDAAL) for fish or shellfish-human
food chain threat in surface water migration
pathway.
* EPA Ambient Water Quality Criteria
(AWQC) for protection of aquatic lifeenvironmental threat in surface water
migration pathway.
* EPA Ambient Aquatic Life Advisory
Concentrations (AALAC)-environmental
threat in surface water migration pathway.
, National Ambient Air Quality Standards
(NAAQS)-air migration pathway.
- National Emission Standards for
I lazardous Air Pollutants (NESHAPs)-air
migration pathway. Use only those NESHAPs
promulgated in ambient concentration units.
S 051999
0058(03)(13-DEC-90- 1:23:26)

* Screening concentration for cancer
corresponding to that concentration that
corresponds to the 10-6 individual cancer risk
for inhalation exposures (air migration
pathway) or for oral exposures (ground water
migration pathway; drinking water and
human food chain threats in surface water
migration pathway; and soil exposure
pathway).
9 Screening concentration for noncancer
toxicological responses corresponding to the"
RfD for inhalation exposures (air migration
pathway) or for oral exposures (ground water
migration'pathway; drinking water and
human food chain threats in surface water
migration pathway; and soil exposure
pathway).
Select the benchmark(s) applicable to the
pathway (or threat) being evaluated as
specified in sections 3 through 6. Compare the
concentration of each hazardous substance
from the sampling location to its benchmark
concentration(s) for that pathway (or threat).
Use only those samples and only those
hazardous substances in the sample that
meet the criteria for an observed release (or
observed contamination) for the pathway,
except: tissue samples from aquatic human
food chain organisms may be used as
specified in sections 4.1.3.3 and 4.2.3.3. If the
concentration of any applicable hazardous
substance from any sample equals or exceeds
its benchmark concentration, consider the
sampling location to be subject to Level I
concentrations for that pathway (or threat). If
more than one benchmark applies to the
hazardous substance, assign Level I if the
concentration of the hazardous substance
equals or exceeds the lowest applicable
benchmark concentration.
If no hazardous substance individually
equals or exceeds its benchmark .
concentration, but more than one hazardous
substance either meets the criteria for an
observed release (or observed
contamination) for the sample (or comparable
samples) or is eligible to be evaluated for a
tissue sample (see sections 4.1.3.3 and 4.2.3.3),
calculate the indices I and I specified below
based on these hazardous substances.
For those hazardous substances that are
carcinogens (that is, those having a
carcinogen weight-of-evidence classification
of A, B, or C), calculate an index I for the
sample location as follows:
n

SCCi

I=

i=1
where:
C,=Concentration of hazardous substance i
in sample (or highest concentration of
hazardous substance i from among
comparable samples).
SCi= Screening concentration for cancer
corresponding to that concentration that
corresponds to its 10- 6individual cancer
risk for applicable exposure (inhalation
or oral) for hazardous substance i.
n=Number of applicable hazardous
substances in sample (or comparable
samples) that are carcinogens and for
which an SCi is available.
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*For those hazardous substances for which
an RfD is available, calculate an index Jfor
the sample location as follows:
m
C1
CR,
j-A

where:
C Concentration of hazardous substance j
in sample (or highest concentration of
hazardous substance j from among
comparable samples).
CR=j Screening concentration for noncancer
toxicological responses corresponding to
RfD for applicable exposure (inhalation
or oral) for hazardous substance j.
m=Number of applicable hazardous
substances in sample (or comparable
samples) for which a CR is available.
If either I or I equals or exceeds 1,consider
the sampling location to be subject to Level I
concentrations for that pathway (or threat). If
both Iand Jare less than 1, consider the
sampling location to be subject to Level II
concentrations for that pathway (or threat).
If, for the sampling location, there are sets of
samples that are not comparable calculate I
and I separately for each such set, and use
the highest calculated values of I and Jto
assign Level I and Level II.
'See sections 7.3.1 and 7.3.2 for criteria for
determining the level of contamination for
radioactive substances.
3.0 Ground Water MigrationPathway
Evaluate the ground water migration
pathway based on three factor categories:

likelihood of release, waste characteristics,
and targets. Figure 3-1 indicates the factors
included within each factor category.
Determine the ground water migration
pathway score (S,,) in terms of the factor
category values as follows:
(LR) (WC) (T)
SF
where:

LR=Likelihood of release factor category
value.'
WC=Waste characteristics factor category
valhie.
T=Targets factor category value.
SF=Scaling factor.
Table 3-1 outlines the specific calculation
procedure.
Calculate a separate ground water
migration pathway score for each aquifer,
using the factor category values for that
aquifer for likelihood of release, waste
characteristics, and targets. In doing so,
include both the targets using water from that
aquifer and the targets using water from all
overlying aquifers through which the
hazardous substances would migrate to reach
the aquifer being evaluated. Assign the
highest ground water migration pathway
score that results for any aquifer as the
ground water migration pathway score for
the site.
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TABLE 3-1.--GROUND WATER MIGRATION PATHWAY SCORESHEET
Factor categories and factors

Maximum
value

Likelihood of Release to an Aquifer
1. Observed Release .....................................................................................................................................................................................................
2. Potential to Release:
2a. Containm ent ..................................................................................................................................................................
:............. ................

550

2b. Net Precipitation .............................................................................................................................................................................................

2c. Depth to Aquifer ............................................ 7...............................................................................................................................................
2d. Travel Time .....................................................................................................................................................................................................
2e. Potential to Release [lines 2a(2b+ 2c+ 2d)] .............................................................................................................................................
3. Likelihood of Release (higher of lines 1 and 2e)...................................................................................................................................................
Waste Characteristics:
4. Toxicity/M obility..........................................................................................................................................................................................................
5. Hazardous Waste Quantity .......................................................................
...............................................................................................................
6. Waste Characteristics ..........................................................................................................................................................................
.....................
Targets:
7. Nearest Well ...............................................................................................................................................................................................................
8. Population:
Ba e.
Level I Concentrations...................................................................................................................................................................................
8b. Level I Concentrations ..................................................................................................................................................................................
8c. Potential Contam ination .................................................................................................................................................................................
8d. Population (lines 8a+ 8b+ c) .......................................................................................................................................................................
9. Resources ...................................................................................................................................................................................................................
10. Wellnead Protection
Area ................................................................................................................
............................................ .............................
11. Targets (lines 7+ 8d+ 9+ 10) ...................................................................................................................................................................................
Ground Water Migration Score for an Aquifer
12. Aquifer Score [(lines 3 x 6 x 11)/82,500] c .............................................................................................................................................................
Ground Water Migration Pathway Score:
13. Pathway Score (S, ), (highest value from line 12 for all aquifers evaluated) ...................................................................................................

Value
assigned

0
10

5
35
500
550




(a)



(a)
100



50
(b)
(b)
(b)
(b)
5
20
(b)




100
100

Maximum value applies to waste characteristics category.
Maximum value not applicable.
Do not round to nearest integer.
3.0.1 General considerations
3.0.1.1 Ground water target distancelimit.
The target distance limit defines the
maximum distance from the sources at the
site over which targets are evaluated. Use a
target distance limit of 4 miles for the ground
water migration pathway, except when
aquifer discontinuities apply (see section
3.0.1.2.2). Furthermore, consider any w'bll with
an observed release from a source at the site
(see section 3.1.1) to lie within the target
distance limit of the site, regardless of the
well's distance from the sources at the site.
For sites that consist solely of a
contaminated ground water plume with no
identified source, begin measuring the 4-mile
target distance limit at the center of the area
of observed ground water contamination.
Determine the area of observed ground water
contamination based on available samples
that meet the criteria for an observed release.
3.0.1.2 Aquifer boundaries.Combine
multiple aquifers into a single hydrologic unit
for scoring purposes if aquifer
interconnections can be established for these
aquifers. In contrast, restrict aquifer
boundaries if aquifer discontinuities can be
established.
3.0.1.2.1 Aquifer interconnections.
Evaluate whether aquifer interconnections
occur within 2 miles of the sources at the site.
If they occur within this 2-mile distance,
combine the aquifers having interconnections
in scoring the site. In addition, if observed
ground water contamination attributable to
the sources at the site extends beyond 2 miles
from the sources, use any locations within the
limits of this observed ground water
contamination in evaluating aquifer
interconnections, If data are not adequate to
establish aquifer interconnections, evaluate
the aquifers as separate aquifers.

3.0.1.2.2 Aquifer discontinuities.Evaluate
whether aquifer discontinuities occur within
the 4-mile target distance limit. An aquifer
discontinuity occurs for scoring purposes
only when a geologic, topographic, or other
structure or feature entirely transects an
aquifer within the 4-mile target distance limit,
thereby creating a continuous boundary to
ground water flow within this limit. If two or
more aquifers can be combined into a single
hydrologic unit for scoring purposes, an
aquifer discontinuity occurs only when the
structure or feature entirely transects the
boundaries of this single hydrologic unit.
When an aquifer discontinuity is
established within the 4-mile target distance
limit, exclude that portion of the aquifer
beyond the discontinuity in evaluating the
ground water migration pathway. However, if
hazardous substances have migrated across
an apparent discontinuity within the 4-mile
target distance limit, do not consider this to
be a discontinuity in scoring the site.
3.0.1.3 Karst aquifer.Give a karst aquifer
that underlies any portion of the sources at
the site special consideration in the
evaluation of two potential to release factors
(depth to aquifer in section 3.1.2.3 and travel
time in section 3.1.2.4), one waste
characteristics factor (mobility in section
3.2.1.2], and two targets factors (nearest well
in section 3.3.1 and potential contamination
in section 3.3.2.4).
3.1 Likelihood of release.For an aquifer,
evaluate the likelihood of release factor
category in terms of an observed release
factor or a potential to release factor.
3.1.1 Observedrelease.Establish an
observed release to an aquifer by
demonstrating that the site has released a
hazardous substance to the aquifer. Base this
demonstration on either:

o Direct observation-a material that
contains one or more hazardous substances
has been deposited into or has been observed
entering the aquifer.
o Chemical analysis-an analysis of
ground water samples from the aquifer
indicates that the concentration of hazardous
substance(s) has increased significhntly
above the background concentration for the
site (see section 2.3). Some portion of the
significant increase must be attributable to
the site to establish the observed r~lease.
except: when the source itself consists of a
ground water plume with no identified
source, no separate attribution is required:
If an observed release can be established
for the aquifer, assign the aquifer an
observed release factor value of 550. enter
this value in Table 3-1, and proceed to
section 3.1.3. If an observed release cannot be
established for the aquifer, assign an
observed release factor value of 0, enter this
value in Table 3-1.-and proceed to section
3.1.2.
3.1.2 Potentialto release.Evaluate
potential to release only if an observed
release cannot be established for the aquifer.
Evaluate potential to release based on four
factors: containment, net precipitation, depth
to aquifer, and travel time. For sources
overlying karst terrain, give any karst aquifer
that underlies any portion of the sources at
the site special consideration in evaluating
depth to aquifer and travel time, as specified
in sections 3.1.2.3 and 3.1.2.4.
3.1.2.1 Containment.Assign a
containment factor value from Table 3-2 to
each source at the site. Select the highest
containment factor value assigned to those
sources with a source hazardois waste
quantity value of 0.5 or more (see section
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2.4.2.1.5). (Do not include this minimum size
requirement in evaluating any other factor of
this pathway.) Assign this highest value as
the containment factor value for the aquifer
being evaluated. Enter this value in Table
3-1.
If no source at the site meets the mimmum
size requirement, then select the highest
value assigned to the sources at the site and

assign it as the containment factor value for
the aquifer being evaluated. Enter this value
in Table 3-1.
3.1.2.2 Netprecipitation.Assign a net
precipitation factor value to the site. Figure
3-2 provides computed net precipitation
factor values, based on site location. Where
necessary, determine the net precipitation
factor value as follows:

. • Determine monthly precipitation and
monthly evapotranspiration:
-Use local measured monthly averages.
-When local data are not available, use
monthly averages from the nearest
National Oceanographic and
Atmospheric Administration weather
station that is in a similar geographic
setting.

TABLE 3-2.-CONTAINMENT FACTOR VALUES FOR GROUND WATER MIGRATION PATHWAY
Source
All Sources (Except Surface Impoundments, Land Treatment, Containers, and Tanks)
Evidence of hazardous substance migration from source area (i.e.. source area includes source and any
associated containment structures).
No liner..........................................................................................................................................
....................... . ...........
No evidence of hazardous substance migration from source area, a liner, and.
(a) None of the following present: (1) maintained engineered cover, or (2) functioning and maintained run-on
control system and runoff management system, or (3) functioning leachate collection and removal system
immediately above liner.
(b) Any one of the three items in (a) present ............ ;.................................. !....................................................................

Assigned value

10
10
10

9

7
(c) Any two of the items in (a) present .......................... :......................................................................................................
5
...
(d)All three items in (a) present plus a functioning ground water monitoring system ......................................
3
(e) All items in (d) present, plus no bulk or non-containerized liquids nor materials containing free liquids
deposited in source area.
No evidence of hazardous substance migration from source area, double liner with functioning leachate collection
and removal system above and betweenliners, functioning ground water monitoring system, an.
3
(f) Only one of the following deficiencies present in containment: (1) bulk or noncontainerized liquids or
materials containing free liquids deposited in source area, or (2) no or nonfunctioning or nonmaintained runon control system and runoff management system, or (3)no or nonmaintained engineered cover.
0
(g)None of the deficiencies in (1)present...........................................................................................................................
0
Source area inside or under maintained intact structure that provides protection from precipitation so that neither
runoff nor leachate is generated, liquids or materials containing free liquids not deposited in. source area, and
functioning and maintained run-on control present.
Surface Impoundment
.10
Evidence of hazardous substance migration from surface impoundment ......................................... I......................
10
No liner. ............. .......................... .........................................................................
..........................................................
10
Free liquids present with either no diking, unsound diking, or diking that is not regularly inspected and maintained..
No evidence of hazardous substance migration from surface impoundient, free liquids present, sound diking that
is regularly inspected and maintained, adequate freeboard, andc.
(a) Liner......... :............................................................................
:...........................................................
"
5
(b) Liner with functioning leachate collection and removal system below liner, and functioning ground water
monitoring system.
3
(c) Double liner with functioning leachate collection and removal system between liners, 'and functioning ground
water monitoring system.
No evidence of hazardous substance migration from surface impoundment and all free liquids eliminated at Evaluate using All sources criteria (with no oulk
or free liquid deposited).
closure (either by removal of liquids or solidification of remaining wastes and waste residues).
Land Treatment
10
Evidence of hazardous substance migration from land treatment zone .................................................................
.
10
No functioning, maintained, run-on control and runoff management system .....................................................................
No evidence of hazardous substance migration from land treatment zone and.
7
(a)Functioning and maintained run-on control and runoff management system ...................................................
5
(b) Functioning and maintained run-on control and runoff, management system, and vegetative cover
established over entire land treatment area.
(c) Land treatment area maintained incompliance with 40 CFR 264.280.. ........................ . ...........
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TA3LE 3-2.-CONTAINMENT FACTOR VALUES FOR GROUND WATER MIGRATION PATHWAY-Continued
Soure

"

Assigned value

Containers
Evaluate using All sources criteria.
All containers
i
buned ............................................................................................................
.................
Evidence of hazardous substance migration from container area (i.e.. container area includes containers and any
10
associated containment structures).
10
No liner (or no essentially impervious base) under container aiea .......................................
No diking (or no similar structure) surrounding container area ..............................................................................
10
..............
10
Diking surrounding container area unsound or not regularly inspected and maintained ............................
:.....................
No evidence of hazardous substance migration from container area, container area surrounded by sound diking
that is regularly inspected and maintained, ad
(a) Liner (or essentially impervious base) under container area .................................
9
7
(b) Essentially impervious base under container area with liquids collection and removal' system...........
(c) Containment system includes essentially impervious base; liquids collection system, sufficient capacity to
5
contain 10 percent of volume of all containers, and functioning and maintained run-on control; plus
functioning ground water monitoring system, and spiiled or leaked hazardous substances and accumulated
precipitation removed in timely manner to prevent overflow of collection system, at least weekly inspection of
containers, hazardous substances in leaking or deteriorating containers transferred to containers in good
condition, and conta'ners sealed except when waste isadded or removed.
(d) Free liquids present, containment system has sufficient capacity to hold total volume of all containers and
5
to provide adequate freeboard, single liner under container area with functioning leachate collection and
removal system below liner, and functioning ground water monitoring system.
3
- (e)Same as (d) except: double liner under container area with functioning leachate collection and removal
system between liners.
'0
Containers inside or under maintained intact structure that provides protection from precipitation so that neither
runoff nor leachate would be generated from any unsealed or ruptured containers, liquids or materials
containing free liquids not deposited in any container, aod functioning and maintained run-off control present.
No evidence of hazardous substance migration from container area, containers leaking, and all free liquids Evaluate using All sources criteria (with. no bulk
eliminated at closure (either by removal of liquid or solidfication of remaining wastes and waste residues).
or free liquid deposited).

Tank
Evaluate using All sources criteria.
.................
B elow -ground tank .............................................................................................................
I
.................
Evidence of hazardous substance migration from tank aes (i.e., tank area includes tank, ancillary equipment
10
such as piping, and any associated containment structures).
Tank and ancillary equipment not provided with secondary containment (e.g., liner under tank area, vault system,
10
double wall).
No diking (or no.similar structure) surrounding tank and ancillary equipment ................................
10
Diking surrounding tank and ancillary equipment unsound or not regularly inspected and maintained ..........................
10
No evidence of hazardous substance migration from tank area, tank and ancillary equipment surrounded by
sound diking thatis regularly inspected and maintaindd, and.
(a) Tank and ancillary equipment provided with secondary containment ............................
9
. . .
(b) Tank and ancillary equipment provided with secondary containment with leak detection and collection
7
system.
(c) Tank and ancillary equipment provided with secondary containment system that detects and collects spilled
or leaked hazardous substances and accumulated precipitation and has sufficient capacity to contain 110
percent of volume of largest tank within containment area, spilled or leaked hazardous substances-and
accumulated precipitation removed in timely manner, at least weekly inspection of tank and secondary
containment system, all leaking or unfit-for-use tank systems promptly responded to, and functioning ground
water monitoring system.
(d)Containment system has sufficient capacity to hold volume of all tanks within tank containment area and to
provide adequate freeboard, single liner'under that containment area with functioning leachate collection and
removal system below liner, and functioning ground water monitoring system.
(e) Same as (d) except: double liner under tank containment area with functioning leachate collection and
removal system between liners.
Tank is above ground, and inside or under maintained intact structure that provides protecti6n from precipitation
so that neither runoff nor leachate would be generated from any material released from tank, liquids or
materials containing free liquids not deposited in any tank, and functioning and maintained run-oft control
present.
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-When measured monthly
evapotranspiration is not availabh,
calculate monthly potential
evapotranspiration (EJ) as follows:
0.6 F, (10 T/1)"
E
where:
,
where:
E=Monthly potential
evapotranspiration (inches) for
month 1.
Fi=Monthly latitude adjusting value
for month i.
Ti=Mean monthly temperature ([Cl
for month i.

/ Friday, December 14, 1990 / Rules and Regulations
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( ,'/f5).

=

i=(
_

a=6.75x10-1l

7.71X10

- r'

1:

2
3
~~~~~179X101+0"49239sumnthmohlneprciai
n
'
9
a1.7x 10- 1+0.42

Select the latitude adjusting value for each
month from Table 3-3. For latitudes lower
than 50' North or 20' South, determine the
monthly latitude adjusting value by
interpolation.
* Calculate monthly net precipitation by
subtracting monthly evapotranspiration (or

monthly potential evapotranspiration) from'
monthly 'precipitation. If evapotranspiration
(or potentiil evapotranspiration) exceeds
precipitation for a month, assign that month a
net precipitation value of O.
Calculate the annual net precipitation by
sumlming the monthly net precipitation
v'alues.
* Based on the annual net precipitation
assign a net precipitation factor value from
Table 3-4.
Enter the value assigned from Figure 3-2 or
from Table 3-4. as appropriate, in Table 3-1.

TABLE 3-3.-MONTHLY LATITUDE ADJUSTING VALUES
Latitude b
(degrees)
>50 N
45 N
40 N
35 N
30 N
20 N
10 N
0
10 S
20 S

Jan.
0.74
0.80
0.84
0.87
0.90
0.95
1.00
1.04
1.08
1.14

Feb.-Marc
0.78
0.81
0.83
0.85
0.87
0.90
0.91
0.94
0.97
0.99

1.02

1.02
1.03
1.03
1.03
1.03
1.03
1.04

1.05
1.05

April
115
1.13
1.11
1.09
1.08
1.05
1.03
1.01
0.99
0.97

May

June

-

Month ...
FJuly

1.36

1.33
1.28
1.24
1.21
1.18
1.13
1.08
1.04
1.00
0.96

1.29
1.25
1.21
1.17
1.11
1.06
1:01
0.96
0.91

a

August

1.37
1.31
1.27
1.23

1.20
1.14
1.08
1.04

1.00
0.95"

1.25
1.21
1.18
1.1.6
1.14
1.11
1.07
1.04
1.02
0.99

L

._"
Sept:

Oct.

1.06
1.04
1.04
1.03
1.03
1.02
1.02
1.01.

1.00
1.0

.

Nov.
0.76

0.92
0.94
0.96
0.97
0.98
1.00
1.02
1".04

0.79
0.83
0.89
0.89
0.93
0.98
1.01
1.05
1.09

1.06
1.08

Dec.
.0.70
0.75
0.81
0.85
0.8

0.94

0.99
1.04
1.09
1.15

I.......

Do not round to nearest integer.
bFor unlisted latitudes lower than 50* North or 20' South. determine the latitude adjusting value by interpolation.
top-of the aquifer-being evaluated. Assign a
value to the travel time factor as follows. •
* If the depth to aquifer (see section 3.1.2.3)
is 10 feet or less. assign a value of 35.
* If. -for the interval being evaluated, all
layers that underlie a portion of the sources
at the site are karst, assign a value of 35.
,Otherwise:
-Select the'lowest hydraulic conductivity
layer(s) from within the above interval.
Consider only layers.at least 3 feet
thick.H-ow.ever do not connsider layers
or portions of layers within the first 10
TABLE 3-5.-DEPTH To AoUIFER FACTOR
feet of the depth to the aquifer.
A
F
THAU
-Determine hydraulic conductivities for
VALUES
individual layers from Table 3-6 or
from in-situ or laboratory, tests. Use
Assigned
(feet)
Depth toaquifer,
representative, measured, hydraulic
value
conductivity values whenever
available.
5
........
Less than or equal to 25 ...................
-If more than one layer has the same
3
..........
Greater than 25 to 250 ....................
include
1
;..................
...... lowest hydraulic conductivity,
Greater than 250 ..............
all such layers and sum their
thicknesses. Assign a thickness of 0
'Use depth of all layers between the hazardous
substances and aquifer. Assign a thickness of0 feet
feet.to a karst'layer that underlies any
to any karst aquifer that underlies any portion of the
portion of the sources at the site.
sources at the site.
-Assign a value from Table 3-7 to the
travel time factor, based on the
3.1.2.4 Travel time. Evaluate the travel
thickness and hydraulic conductivit
time factor based on the geologic materials in
of the lowest hydraulic conductivity
the interval between the lowest known point
layer(s).
of hazardous substances at the site and the

contamination attributable to sources at the
site extends more than 2 miles beyond these
sources, use any location within the limits of
ground water contamination
this
Assigned
whenobserved
evaluating the depthto aquifer factor
value
Net precipitation (inches).
for any aquifer that does not have an
observed release. If the necessary geologic
0.0
information is available at multiple locations.
..................
Greater than 0 to 5
calculate the depth to aquifer at each
........ 3
Greater than 5 to15 ............
location. Use the location having the smallest
6
............
Greater than 15 to 30 ....................
depth to assign the factor value. Enter this
10
Greater than 30 ....................
value in Table 3-1.
TABLE 3-4.-NET PRECIPITATION FACTOR
VALUES

3.1.2.3 Depth to aquifer.Evaluate depth
to aquifer by determining the depth from the
lowest known point of hazardous substances
at a site to the top of the aquifer being

evaluated, considering all layers in that
interval. Measure the depth to an aquifer as
the distance from the surface to the top of the

aquifer minus the distance from the surface
to the lowest known point of hazardous
substances eligible to be evaluated for that
aquifer. In evaluating depth to aquifer in
karst terrain, assign a thickness of 0 feet to a
karst aquifer that underlies any portion of the
sources at the site. Based on the calculated
depth, assign a value from Table 3-5 to the
depth to aquifer factor.
Determine the depthto aquifer only at 
locations within 2 miles of the sources at the
site; except: if observed groundwater
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TABLE 3-6.-HYDRAULIC CONDUCTIVITY OF GEOLOGIC MATERIALS
Assigned
hydraulic
•conductivity,
(cm/sec)

Type of material

Clay, low permeability till (compact unfractured till); shale; unfractured metamorphic and igneous rocks ... .............
.... . .

.

.

-4

..............
10

Silt-, loesses; silty clays; sediments that are predominantly silts; moderately permeable till (fine-grained, unconsolidated till. or'compact till with
some fractures); low- permeability limestones and dolomites (no karst); low permeability sandstone; low permeability fractured igneous and


m etamorphic rocks ...........................................................................................................
......
............
:..............................
..
10 a

Sands; sandy silts; sediments that are predominantly sand; highly permeable till (coarse-grained, unconsolidated or compact and highly fractured)
peat; moderately permeable limestones and dolomites (no karst); moderately permeable sandstone; moderately permeable fractured igneous:
and metamorphic rocks .............
.................................................................................
.......................................................
............
........................
10 4
Gravel; clean sand; highly permeable fractured igneous and metamorphic rocks; permeable basalt karst limestones and dolomites......
........ 10- .
Do not round to nearest integer.
TABLE 3-7.-TRAVEL TIME FACTOR VALUES 8
Thickness of lowest hydraulic conductivity
layer(s)b (feet)

Hydraulic conductivity (cm/sec)

Greater
than 3 to
5

Greater
than 5 to
100

Greater
than 100
to5 IX

Greater
than 500

-

3
G reater
than orequal
to10. ..................................
..................
...
..
....................................................
..........
35
35
35
25
Less
thanl.
.
.
.
.
.
. .
...........................................
.
.
35
255
15s1
15
Les
tha0o totoO
10-55...............
..............
....................
...
........
..
.....
.......
.........
...............................
3

Less than 10 to10 ................................................................................................
..........
..................
is
15
5
5
Less than 10 1..............................................................................................................
...........................
.................................
5
5
1
1

3If depth to aquifer is 10 feet or less or if, for the interval being evaluated, all layers that underlie a portion of the sources at the site are karst
assign a value of
35. SConsider only layers at least 3 feet thick. Do not consider layers or portions of layers within the first 10 feet of the depth to the aquifer.

Determine travel time only at locations
within 2 miles of the sources at the site,
except: if observed ground water
contamination attributable to sources at the
site extends more than 2 miles beyond these
sources, use any location within the limits of
this observed ground water contamination
when evaluating the travel time factor for any
aquifer that does not have an observed
release. If the necessary subsurface geologic
information is available at multiple locations,
evaluate the travel 'time factor at each
location. Use the location having the highest
travel time factor value to assign the factor
value for the aquifer. Enter this value in
Table 3-1.
3.1.2.5 Calculation ofpotential to release
factor value. Sum the factor values for net
precipitation, depth to aquifer, and travel
time, and multiply this sum by the factor
value for containment. Assign this product as
the potential to release factor value for the
aquifer. Enter this value in Table 3-1.
3.1.3 Calculation oflikelihoodof release
factor category value. If an observed release
is established for an aquifer, assign the
observed release factor value of 550 as the

likelihood of release factor category value for
that aquifer. Otherwise. assign the potential
to release factor value for that aquifer as the
likelihood of release value. Enter the value
assigned in Table 3-1.
3.2 Waste characteristics. Evaluate the
waste characteristics factor category for an
aquifer based on two factors: toxicity/
mobility and hazardous waste quantity.
Evaluate only those hazardous substances
available to migrate from the sources at the
site to ground'water. Such hazardous
substances include:
- Hazardous substances that meet the
criteria for an observed release to ground
water.
* All hazardous substances associated
with a source that has a ground water
containment factor value greater than 0 (see
sections 2.2.2, 2.2.3, and 3.1.2.1).
3.2.1 Toxicity/mobility. For each
hazardous substance, assign a toxicity factor
value, a mobility factor value, and a
combined toxicity/mobility factor value as
specified in the following sections. Select the
toxicity/mobility factor value for the aquifer
being evaluated as specified in section 3.2.1.3.

3.2.1.1 Toxicity. Assign a toxicity factor
value to each hazardous substance as
specified in Section 2.4.1.1.
32.1.2 Mobility. Assign a mobility factor
value to each hazardous substance for the
aquifer being evaluated as follows:
* For any hazardous substance that meets
the criteria for an observed release by
chemical analysis to one or more aquifers
underlying the sources at the site, regardless
of the aquifer being evaluated, assign a
mobility factor value of 1.
- For any hazardous substance that does
not meet the criteria for an observed release
by chemical analysis to at least one of the
aquifers, assign that hazardous substance a
mobility factor value from Table 3-8 for the
aquifer being evaluated, based on its water
solubility and distribution coefficient (Kd).
. If the hazardous substance cannot be
assigned a mobility factor value because data
on its water solubility or distribution
coefficient are not available, use other
hazardous substances for which information
is available in evaluating the pathway.

TABLE 3-8.-GROUND WATER MOBILITY FACTOR VALUES 8

Water solubility (mg/I)

Distribution coefficient (Kd) (ml/g)
>10 to
Karst'
<10
1,000
> 1,000

Present as liquid b ....................................................................................
:......................................................
..........
...........
..............
1
1
0.01
0.0001
Greater than 100. . .....................................................................................................................................................................
I
1
0.01
0.0001
Greater than I to 100. .....................................................................................................................................................................
0.2
0.2
0.002
2x O

Greater than 0.01 to 1 ....................................................................................................................................................................
0.002
0.002
2u10-5
2x10
- 9
Less than or equal to 0.01 ...............................................................................................................................................................
2x10
2x O 5
2x 0 1
2x10
Do not round to nearest integer.
Use if the hazardous substance is present or deposited as a liquid.
Use if the entire interval from the source to the aquifer being evaluated is karst.
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-For any hazardous substancethat is,,
release by chemical analysis, use the
* If none of the. hazardous substances.
et the
organic and that does not .h,
water solubility of that hazardous
eligible to be evaluated can be assigned a
criteria for an observed release by
substance to assign a mobility factor
mobility factor value, use a default value of
chemical analysis; establish a
value fromTable 3-8 to the hazardous
0.002 as the mobility factor value for all these
distributiory coefficient for that'
substance.'
"
'
hazardous substances.
hazardo:"i'substance as follows:
. For the aquifer being evaluated, determine
Determine the water solubility to be used
oin
Table 3-8 for the hazardous'Substance as
the'distrbution coefficient to be used in
. 4Estimate the Kd range for ,the
follows (usethis same water solubility for all Table 3- for the hazardous substance as
:hazardous substance using the•
following equation:
follows:
.
aquifers):
•
.
.
.
..
For
an),
hazardous
substance
that
does
K=K)f}:
..
•
,
F
hua.
* For any hazardous substance that does
nefesw,.
not m eet the criteria for an observed release
wh
notmeet t& criteria for an observed release
by chemical analysis, if the hazardous
by chemical aniilysis if the entir6inter ,aSi
or deposited as a liquid,
substance is present
us
th
caeoy•eef
wae
souilt
s;for organic pcarbonp.for
use the water solubility category Tresen't as 'from
a source at the site to the aquifer being
io co the..
Liquid" in Table 3-8 to assign the mobility' ' evaluatedis karst, use the distribution3.-in'
hazardoul substalce.'
coefficient'ategory'"Kar'st" in Table
factor value to that hazardous substance.
.f,=Sorbent content (fraction of
for that
value
factor
mobility
the
assigning
•
* Otherwise:
plus; organic.carbon) in
;clays
hazardous substance for tha't aquifer.
-For any hazardous substance that is 11
subsuface.
th.
'
Otherwise;
metal (or metalloid) pnd thait does not'
-- Use f. values of 0.03 and.0.77 in the
' -For any hazardous substance that is a
meet the criteria for'an observed
above equation!to establish the
' metal (or metalloid) and that does not
release by chemical analysis; establish
upper and low.r values of the Yd
observed
an
for
criteria
the
meet
hazardous
the
for
a water solubility
range for the hazardous substance.
the
use
analysis,
chemical
by
release
substance as follows:,
- -Calculate the. geometric mean of'the
distribution coefficient for the metal or
- -Determine the overall range of'water
upper and lower K, range values.
(metalloid) to assign a mobility factor
solubilities for cgmpounds of this
Use this'geometric mean as the
'
value from Table 3-8 for that
'
hazardous substance (consider all
distribution coifficient in assigning
haz.rdous substance.
compounds for which adequat6 " '
the hazardous substanci a mobility
inorganic hazardous
any other
-For
e
is;'
information
solubility
water
factor value frdm Table,.3-8.
-does
not meetth
substance that
'
available, not just'compounds
Calculationoftoxicity/mobility
3,2.1.3
by
release
observed
an
criteria for
identified as present at the site).
' factorValue. Assign eacl hazardous
chemical analysis, use the distribution
- -Calculate the eometric mean of the
. substance a toxicity/mobility factor value
' '
coefficient for that inorganic
highest and thelowest water
from Table 3-9, based or the values assigned
hazardous substance, if available, to '
solubility in this range.
' to the hazardous substance for the toxicity.
from
assign a mobility factor valuecoefficient
-- Use this geometric mean as the.water.
fctors. Use the hzai'ou§
and.mobility
distribution
If
the
3-8.
Table
.
.
•solubiity inassigning the
with
the highest toxicity/mobility:
is rot available, use a default value of, substance
.
hazardous substance a rhobilit, ••
: factor value for the aquifer being evaluated to
"less than 0' as the distribution "
factor value fr6nTable 3-8.
assign the valuteto the toxicity/mobility
copfficient,'except for asbestosuse a
-For any other hazardous substance, '; ..
factor for that aquifer. Enter this'value in
default value of "greater than 1,000" as
(either organic or inorganic) that des'.
Table 3-1. . ,.
'
th distribution coefficient.
'
not meet the criteria for an observed
TABLE 3-9.--TxICITY/MOBILITY FACTOR VALUES a
Toxicity factor value
Mobility factor value

1.0
0.2 ,
0.01
0.002

'

0.0001

2x10 - 1
2x10-'

2X10

,

-0

.

10,000
2,000
100
20

'..

..

0.2
0.002:

"
",-

'

'0.1

0.02
2x10 -

2x10-6

,,
'

,

.

I

0.2 .

10
2'
0.1
0.02

0.01.

0.001

0.002
2x10 -- 1
2x10 1'

2x10-*'
2x10
2x10-

100
20
1

2

1

2x10

1,000
200
10

'

.

"

.

..

0.2
0.01.

"

0.002
1x10 -2x10
,x10x10'

2x10-

0
0
0
0.0
0

'

.

'

0
0
0

Do not round to nearest integer.
3.2.2 Hazardous waste quantity. Assign a
nearest well, population,.resourcies, and
hazardous waste quantity factor value for the
Welhead Protection Area. Evaluate these.
ground water pathway (or aquifer: as
four factors based on targetswithin the target
specified in section 2.4.2. Enter ths value in
distance limit specified in section 3.0.1.1 and
I .
Table 3-1.
'the aquifer boundaries specified in section'
3.2.3 Calculationof waste chaiacteristics 3.0.1.2. Determne the targets:to be included
factor category value. Multiply the toxicity/
in evaluating these factors for an aquifer as
mobility and hazardous waste quantity factor .specified in section 3.0. '
values, subject to a maximum pr*oduct of
3.3.1 Nearestwell..In evaluating the
1x 0. Based on this product, assign a value
nearest well factor, include both the.drinking
from Table 2-7 (section 2.4.3.1) to the waste
.water wells drawing from the aquifer being
characteristics factor category: Enter this
evaluated and those drawing from overlying
value In Table 3-1.
aquifers as specified in section 3.0. Include
the
targets
factor
3.3 Targets. Evaluate
.standby wells in evaluating this factor only if
category for an aquifer based on four factors:

they are used for drinkiig water supply at
least once every year.
If there is an observed release by direct
observation for a drinking water Well within
the largetfdistance limit, ssign Level I1
concentrations to that well. Howeyer, if one
or'more samples meet the criteria for an
observed release for that well, determine if
that well is subject to Level I or Level II
concentrations as specified in sections 2.5.1
and 2.5.2. Use the health-based behchmarks
from-Table 3-10 in determining the level of
contamination.
Assign a value for the nearest well factor
as follows:
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a If one or more drinking water wells is
subject to Level I concentrations, assign a
value of 50.
* If not, but if one or more drinking water
wells is subject to Level .l concentrations,
assign a value of 45.
* If none of the drinking water wells is
subject to Level I or Level II concentrations,
assign a value as follows:
-If one of the target aquifer is a karst
aquifer that underlies any portion of
the sources at the site and any well
draws drinking water from this karst
aquifer within the target distance limit,
assign a value of 20.
-If not, determine the shortest distance
to any drinking water well, as
measured from any source at the site
with a ground water containment
factor value greater than 0. Select a
value from Table 3-11 based on this
distance. Assign it as the value for the
nearest weal factor.
Enter the value assigned to the nearest well
factor in Table 3-1.
TABLE 3-10.-HEALTH-BASED
BENCH
MARKS FOR HAZARDOUS SUBSTANCES
IN DRINKING WATER
* Concentration corresponding to Maximum Con
taminant Level (MCL). "
" Concentration corresponding to a nonzero Maxi
mum Contaminant Level Goal (MCLG). 
" Screening concentration for cancer corresponding
to that concentration that corresponds to the 10.'
individual cancer risk for oral exposures.
• Screening concentration for noncancer toxicologi
cal responses corresponding to the Reference
Dose (RID) for oral exposures.
TABLE 3-11.-NEAREST WELL FACTOR
VALUES
Distance frm source (miles)
Level I concentrations .............................
Level IIconcentrations, .......................
0 to V4.............. ................... ......................
Greater than 1/4 to 1/ .....................
Greater than
to I ...................................
Greater than 1 to 2 ..................................
Greater than 2 to 3 ............... :..................
Greater than 3 to 4 ............... *...................
Greater than 4...........................................

Assigne
s0
45
20
18
9
5
3
2
0

Distance does not apply.
3.3.2 Population.In evaluating the
population factor, include those persons
served by drinking water wells within the
target distance limit specified in section
3.0.1.1. For the aquifer being evaluated, count
those persons served by wells in that aquifer
and those persons served by Wells in
overlying aquifers as specified in section 3.0.
Include residents, students, and workers.who

regularly use the water. Exclude transient
populations such as customers and travelers
passing through the. area. Evaluate the
population based on the location of the water
supply wells, not on the location of
residences, work places, etc. When a standby
well is maintained on a'regular basis'so that
water can be withdrawn, include it in
evaluating the population factor.
In estimating residential population, when
the estimate is based on the number of
residences, multiply each residence by the
average number of persons per residence for
the county in which the residence is located.
In determining the population served by a
well, if the water from the well is blended
with other water (for example, water from
other ground water wells or surface water
intakes), apportion the total population
regularly served by the blended system to the
well based on the well's relative contribution
to the total blended'system. In estimAting the
well's relative contribution, assume each well
and intake contributes equally and apportion
the population accordingly, except: if the
relative contribution of any one weal'or
intake exceeds 40 percent based on average
annual pumpage or capacity, estimate the
relative contribution of the wells and intakes
considering the folloWing data, if available:
9 Average annual puipage from the ground
water wells and surface water intakes in the
blended system.
e Capacities of the wells and intakes in the
blended system.
For systems with standby ground water
wells or standby surface water intakes,
apportion the total population regularly
served by the blended system as described
above, except:
* Exclude standby surface water intakes in
apportioning
the population.
1
* When using
pumpage data for a standby
ground water well, use average pumpage for
the period duriig which the standby well is
used rather than average annual pumpage.
* For that portion of the total population
that could be apportioned to a standby.
ground'water well, assign thlat portion of the
populahon either to that standby well or to
the other ground water well(s) and surface
water intake(s) that serve that population; do
not assign that portion of the population both
to the standby well and to the other well(s)
and intake(s) in the blended'system. Use the
apportioning that results in the highest
population factor value. (Either include all
standby well(s) or exclude some or all of the
standby well(s) as appropriate to obtain this
highest value.) Note that the specific standby
well(s) included or excluded and, thus, the
specific apportioning may vary in evaluating
different aquifers and in evaluating the
surface water pathway.
3.3.2.1 * Level.of contamination.Evaluate
the population served by water from a point
of withdrawal based on the level of
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contamination for that pointof withdrawal.
Use the applicable factor: Levell! :i - ' ..
concentrations, Level IIconcentrations' or
potential-contamination.
If no samples meet the criteria for an
bbserved release for a point of withdrawal
and there is no observed release by direct
observation for that point of Withdrawal,'
evaluate that point of withdrawal using the
potential contamination factor in section
3.3.2.4. If there is an observed release by
direct observation, use Level II
concentrations for that point of withdrawal.
However, if one or more samples meet the
criteria for an observed release for the point
of withdrawal. determine which factor (Level
I or Level II concentrations) applies to that
point of withdrawal as specified in sections
2.5.1 and 2.5.2. Use the health-based
benchmarks from Table 3-10 in determining
the level of contamination. Evaluate the point
of withdrawal using the Level I

concentrations factor in section 3.3.2.2 or the
Level IIconcentrations factor in section
3.3.2.3, as appropriate.
For the potential contamination factor, use
population ranges in evaluating the factor as
specified in section' 3.3.2.4. For the Level I and
Level It concentrations factors, use the
population estimate, not population ranges, in
evaluating both factors.
3.3.2.2 Level Iconcentrations.Sum the
number of people served by drinking water
from points of withdrawal subject to Level I
concentrations. Multiply this sum by 10.
Assign this product as the value for this
factor. Enter this value in Table 3-1.
3.3.2.3 Level H concentrations.Sum the
number of people served by drinking water
from points of withdrawal subject to Level II
concentrations. Do not include those people
already counted under the Level I
concentrations factor: Assign this sum as the
value for this factor. Enter this value in Table
3-1.
3.3.2.4 Potentialcontamination.
Determine the number of people served by
drinking water from points of withdrawal
subject to potential contamination. Do not
include those people already counted under
the Level I and Level It concentrations
factors.
Assign distance-weighted population
values from Table 3-12 to this population as
follows:
e Use the "Karst" portion of Table 3-12 to
assign values only for that portion of the
population served by points of withdrawal
that draw drinking water from a karst aquifer
that underlies any portion of the sources at
the site.
-For this portion of the population,
determine the number of people
included within each "Karst' distance
category in Table 3-12..
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TABLE 3-12.-DISTANCE-WEIGHTED POPULATION VALUES FOR POTENTIAL CONTAMINATION FACTOR FOR -GROUND WATER MIGRATION

PATHWAY

Distance category (miles)
0

1

11

31

101

to
10

to
30

to
100

to
300

301 to
1

Number of people within the distance category
1,001
3,001 to 10,001
30,001 to
1t00001
to
10,000
to
00,000o
3,000

300,001 to
1,000,000

1,000001
to

3.000,000

30.000

1

300.000

Other Than Karst b:
0 to ..........................................................
0
4 17
53
164
522
1,633
5,214
Greater than V4 to .................................
0
2 11
33
102
324
1,013
3,233
Greater than ,1 to 1 ..................................
0
1 5
17
52
167
523
1,669
'Greater than I to 2..................... 0 0.7
3
10
30
94
294
939
Greater than 2 to 3 ....................................
0 0.5
2
7
21
68
212
678
Greater than 3 to 4 .
.....
. 0 0.3
1
4
13
42
131
417

16,325
10,122
5,224 2,939
2,122
1,306

52,137
32,325
16.684
9.385
6.778

163,246
101,213
52,239
29,384
21,222

521,360
323,243
166,835
93,845
67,777

1.632,455
1,012,122
522,385
293,842
212.219

4,171

13,060

41,709

130,596

Karst 1:
0 to 4..........................................................
0
4 17
53
Greater than /4 to
.........................
0
2 11, 33
Greater than to 1.................................
0
2 9
26
Greater than I to 2 ................................... -0
2 9
26
Greater than 2 to 3...............*
0
2 9
26
Greater than 3 to 4................................... 0
2 9
26

16,325
10.122
8,163
8,163
8,163
8,163

52,137
32.325
.26,068
26,068
26,068
26,068

163.246
101,213
81,623
81,623
81,623
81,623

521,360
323,243
260,680
260,680
260,680
260,680

1,632,455
1,012,122
816.227
816,227
816,227
816,227

164
102
82
82
82
82

522
324
261
261
261
261

.1,633
1,013
817
817
817
817

5,214
3,233
2,607
2,607
2,607
2,607

* Round the number of people present within a distance category to nearest integer. Do not round. the assigned distance-weighted population value to nearest
nFIUse for all aquifers. except karst aquifers underlying any portion of the sources at the site.
Use only for karst aquifers underlying any portion of the sources at the site.
-Assign a distance-weighted population
value for each distance category based
on the number of people included
within the distance category.
* Use the "Other Than Karst" portion of
Table 3-12 for the remainder of the
population served by points of withdrawal
subject to potential contamination.
-For this portion if the population,
determine the number of people
included within each "Other Than
Karst" distance category in Table 3-12.
-Assign a distance-weighted population
value for each distance category based
on the number of people included
within the distance category.
Calculate the value for the potential
contamination factor (PC) as follows:
1
PC=

-

nS"evaluated
(WI+ KJ
1
Y

10 i=1
where:
Wi=Distance-weighted population from
"Other Than Karst" portion of Table 3-12
for distance category i.
Ki= Distance-weighted population from
"Karst" portion of Table 3-12 for
distance category i.
n=Number of distance categories.
If PC is less than 1, do not round itto the
nearest integer; if PC is 1 or more, round to
the nearest integer. Enter this value in Table
3-1.
3.3.2.5 Calculation ofpopulation factor
value. Sum the factor values for Level I
concentrations, Level II concentrations, and
potential contamination. Do not round this
sum to the nearest integer. Assign this sum as
the population factor value for the aquifer.
Enter this value in Table 3-1.
3.3.3 - Resources. To evaluate the '
resources factor, select the highest value
specified below that applies for.the aquifer
being evaluated. Assign this value as the

resources factor value for the aquifer; Enter
this value in Table 3-1.
Assign a resources value of 5 if water
drawn from any target well for the aquifer
being eyaluated or overlying aquifers (as' .
specified in section 3.0) is used for one or
more of the following purposes:
* Irrigation (5-acre minimum) of
commercial food crops or'commercial forage
crops.
• Watering of commercial livestock.
.
Ingredient in commercial food
preparation.
* Supply for commercial aquaculture.
.. Supply for a major or designated water
recreation area, excluding drinking water use.
Assign a resources value of 5 if no drinking
water wells are within the target distance
limit, but the water in the aquifer being
or any overlying aquifers (as
specified in section 3.0) is usable for drinking

If neither'criterion applies. assign a value
of 5, if, within the target distance limit, there
is a designated Wellhead Protection Area
applicable to the aquifer being evaluated or
overlying aquifers.
Assign a value of 0 if none of the'above
applies.
3.3.5 Calculation of targets factor
category:value.Sum the factor values for
nearest well, population, resources, and
Wellhead Protection Area. Do not round this
sum tothe nearest integer. Usethis sum as
the targets factor category value for the
aquifer. Enter this value in Table 3-1.
3.4 Ground water migration score for on
aquifer. For the aquifer being evaluated.
multiply the factor category values for
likelihood of release, waste characteristics,
and targets, and round the product to the
nearest'integer. Then divide by 82,500. Assign
the resulting value, subject to a maximum

value of 100, as the ground water migration
water purposes.
pathway score for the aquifer. Enter this
Assign a resources value of 0 if nope of the
score in Table 3-1.
above applies.
3.5 Calculation ofground water migration
3.3.4 Wellhead Protection Area. Evaluate
pathway sore. Calculate a ground water
the Wellhead Protection Area factor based
migration score for each aquifer underlying
on Wellhead Protection Areas designated
the sources at the site, as appropriate. Assign
according to section 1428 of the Safe Drinking
the highest ground water migration score for
Water Act, as amended. Consider only those
, an aquifer as the.groundwater migration
Wellhead Protection Areas applicable,to the
pathway score (S,) for the site. Enter this
aquifer being evaluated or overlying aquifers
score in Table 3-1.
(as specified in section 3.0). Select the highest
4.0 Surface Water Migration Pathway.
value below that applies. Assign it as the
4.0.1 Migration components. Evaluate the
value for the Wellhead Protection Area factor
surface water migration pathway based on
for the aquifer being evaluated. Enter this
two migration components:
value in Table 3-1.
• Overland/flood migration to surface
Assign a value of 20 if either of the
water (see section 4.1).
following criteria applies for the aquifer being
* Ground water to surface water migration
evaluated or overlying aquifers:
(see section 4.2).
* A source with a ground water
containment factor value greater than 0 lies,
Evaluate each component based on the same
either partially or fully, within or above the
three threats: drinking water threat, human
designated Wellhead Protection Area.
food chain threat, and environmental threat.
Observed ground water contamination
Score one or both components, considering
attributable to the sources at the site lies,
their relative importance. If only. one
either partially or fully, within the designated
component is scored, assign its score as the
Wellhead Protection Area.
surface water migration pathway score. If
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both components are scored, select the higher
of the two scores and assign it-as .thesurface
water migration pathway score.
4.0.2 Surface water categories.For HRS
purposes, classify surface water into four
categories: rivers, lakes, oceans, and coastal
tidal waters.
Rivers include:
- Perennially flowing waters from point of
origin to the ocean or to coastal tidal waters,
whichever comes first, and wetlands
contiguous to these flowing waters.
* Aboveground portions of disappearing
rivers.
- Man-made ditches only insofar as they
perennially flow into other surface water.
* Intermittently flowing waters and
contiguous intermittently flowing ditches only
in arid or semiarid areas with less than 20
inches of mean annual precipitation.
Lakes include:
* Natural and man-made lakes (including
impoundments) that lie aloig rivers, but
excluding the Great Lakes.
- Isolated, but perennial, lakes, ponds, and
wetlands.
- Static water channels or oxbow lakes
contiguous to rivers.
* Small rivers, without diking, that merge
into surrounding perennially inundated
wetlands.
* Wetlands contiguous to water bodies
defined here as lakes.
Ocean and ocean-like water bodies
include:
0 Ocean areas seaward from the baseline
of the Territorial Sea. (This baseline
represents the generalized coastline of the
United States. It is parallel to the seaward
limit of the Territorial Sea and other maritime
limits such-as the inner boundary of Federal
fisheries jurisdiction and the limit of States
jurisdiction under the Submerged Lands Act,
as amended.)
" The Great Lakes.
" Wetlands contiguous to the.Great.Lakes.
Coastal tidal waters include:
* Embayments, harbors, sounds, estuaries,
back bays, lagoons, wetlands, etc. seaward
from mouths'of rivers and landward from the
baseline of the Territorial Sea.
4.1 Overland/floodmigrationcomponen.
Use the overland/flood migration component
to evaluate surface water threats that result
from overland migration of hazardous
substances from a source atthe site to
surface water. Evaluate threetypes of threats
for this component: drinking water threat,
human food chain threat, and environmental
threat.
4.1.1 Generalconsiderations.
4.1.1.1 Definition of hazardoussubstance
migrationpathforoverland/floodmigration
component.The hazardous substance
migration path includes both the overland
segment and the in-water segment that
hazardous-substances would take as they
migrate away from sources at the site:
- Begin the overland segment at a source
and proceed downgradient to the probable
point of entry to surface water.
e Begin the in-water segment at this
-probable point of entry.
-For rivers, continue the in-water
segment in-the direction of. flow 
(including any tidal flows) for the

distance established by the target
distance, limit (see section 4.1.1.2).
-For lakes, oceans, coastal tidal waters,
or Great Lakes, do not consider flow
direction. Instead apply the target
distance limit as an arc.
-If the in-water segment includes both
rivers and lakes (or oceans, coastal
tidal waters, or Great Lakes); apply the
target distance limit to their combined
in-water segments.
For sites that consist of contaminated
sediments with no identified source, the
hazardous substance migration path consists
solely of the in-water segment specified in
section 4.1.1.2.
Consider a site to be in two or more
watersheds for this component if two or more
hazardous substance migration paths from
the sources at the site do not reach a common
point within the target distance limit. If the
site is in more than one watershed, define a
separate hazardous substance migration path
for each watershed. Evaluate the overland/
flood migration component for each
•
watershed separately as specified in section
4.1.1.3.
4.1.1.2 Target distance limit.The target
distance limit defines the maximum distance
over which targets are considered in
evaluating the site. Determine a separate
target distance limit for each watershed.as
follows':
* If there is no observed release to surface
water in the watershed or if there is an
observed release only by direct observation
(see section 4.1.2.1.1), begin measuring the
target distance limit for the watershed at the
probable point of entry to surface water and
extend it for 15 miles along the surface water.
from that point.
# If there is an observed release from the
site to the surface water in the watershed.
that is based on sampling, begin measuring
the target distance limit for the watershedat
the probable point of entry; extend .the target
distance limit either for 15 miles along the
surface water or to the most distant sample
point that meets the criteria for an observed
release to that watershed, whichever'is
greater.
In evaluating the site, include only surface
water targets (for example, intakes, fisheries,
sensitive environments) that are within or
contiguous to the hazardous substance
migration path and located, partially or
wholly, at or between the probable point of
entry and the target distance limit applicable
to the watershed:
* If flow within the hazardous substance
migration path is reversed by tides, evaluate
upstream targets only if there is
documentation that the tidal run could carry
substances from the site as far as those
upstream targets.
* Determine whether targets within or
contiguous to the hazardous substance
migration path are subject to actual or
potential contamination as follows:
-If a target is located, partially or wholly,
either at or between the probable point
*
of entry and any sampling point that
meets the criteria for ah observed
release to the watershed or at a point*
that meets the criteria for an observed
release by direct observation, evaluate
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that target as subject to actual
contamination, except as otherwise
specified for fisheries in section 4.1.3.3
and for wetlands in section 4.1.4.3.1.1.
If the actual contamination is based on
direct observation, assign Level 11to
the actual contamination. However, if
the actual contamination is based on
samples, determine whether the actual
contamination is at Level I or Level 11
concentrations as specified in sections
4.1.2.3, 4.1.3.3, and 4.1.4.3.1.
-If a target is located, partially or wholly,
within the target distance limit for the
watershed, but not at or between the
probable point of entry and any
sampling point that meets the criteria
for an observed release to the
watershed, nor at a point that meets
the criteria for an observed release by
direct observation, evaluate it as
subject to potential contamination:
For sites consisting solely of contaminated
sediments with no identified source,
determine the target distance limit as follows:
* If there is a clearly defined direction of
flow for the surface water body (or bodies)
containing the contaminated sediments, begin
measuring the target distance.limit at the
point of observed sediment contamination
that is farthest upstream (that is, at the
location of the farthest available upstream
sediment sample that meets the criteria for
an observed release): extend the target
.distance limit either for 15 miles along the
surface water or to the most distant *
'downstream sample point that meets the
criteria for an observed release to that
watershed, whichever is greater.
a If there-is no clearly defined direction of
flow, begin measuring the target distance
limit at the center of the area of observed
sediment contamination. Extend the target'
distance limit as an arc either for 15 miles
along the surface water or to the most distant
sample point that meets the criteria for an
observed release to that watershed, ,
whichever is greater. Determine the area of
observed sediment contamination based on
available samples that meet the criteria for
an observed release.
Note that the hazardous substance migration
path for these contaminated sediment sites
consists solely of the in-water segment
defined by the target distance limit; there is
no overland segment.
For these contaminated sediment sites,
include only those targets (for example,
intakes, fisheries, sensitive environments)
that are within or contiguous to the
hazardous substance migration path and
located, wholly or partially, within the target
distance limit for the site. Determine whether
these targets are.subject to actual or potential
contamination as follows:
# If a target'is located, partially or wholly,
within the area of observed sediment
contamination, evaluate it as subject to
actual contamination, except as otherwise
specified for fisheries in section 4.1.3.3 and
wetlands in section 4.1.4.3.1.1.
-If a drinking water target is subject to
actual contamination; evaluate it using
Level IIconcentrations.
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-If a human food chain target or
environmental target is subject to
actual contamination, evaluate it using
Level I or Level Itconcentrations, as
appropriate (see sections 4.1.3.3 and
4.1.4.3.1).

Ifa target is located, partially or'wholly,
within the target distance limit for the
watershed, but not within the area of
observed sediment contamination, evaluate it
as subject to potential contamination.
43.1.13 Evaluation ofoverland/flood,
migration component.Evaluate the-drinking
'water threat; human food chain threat, and
environmental threat for each watershed for

this component based on three factor
categories: likelihood of release, waste
characteristics, and targets. Figure 4-1
indicates the factors included within each
factor category for each type of threat.
Determine the overland/flood migration
component score [Sot) for a watershed in
terms of the factor category values as
follows:
3 (LRJ(WC,(TJ
Sor= Y
i=1
SF
where:

l,Ri=Likelihood of release factor category
value for threat i (that is, drinkin 8 water.
human food chain, or environmental
threat).
WC=Waste characteristics factor category
value for threat i.
T,=Targets factor category value f6o threat I.
SF - caling factor.
Table 4- outlines the specific calculation
procedure.
If the site is in only one watershed, assign
the overland/flood migration score for that
watershedas the overland/flood migration
"
component score for the site.
BILLING CODE 61504"
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TABLE 4-1.-SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORESHEET

Maximum
value

Factor categories and factors

Value assigned

Drinking Water Threat
Likelihood of Release:
1. Observed Release ......................... .........................................................................................................................................................
550
2. Potential to Release by Overland Flow:.
2a. Containment ............................................................
10
. . ...............
...................................................................................................
2b. Runoff ............................................................................................
...................................................................................................
25
2c. Distance to Surface Water .................
..............
25
.....................................
I............
..............
:.................................
2d. Potential to Release by Overland Flow (lines 2a[2b+2c]). ...................................................................................................
500
3. Potential to Release by Flood:
3a. Containment (Flood) ......................................................................
10
............
I.........................
I.......................
I....................................
3b. Flood Frequency .............................................................................
..................................................................................................
50
3c. Potential to Release by Flood (lines 3ax3b) .............................
...................................................................................................
500
4. Potential to Release (lines 2d + 3c, subject to a maximum of 500) ..........................................................................
..........
500
......
5. Likelihood ofRelease (higher oflines 1 and 4) .................................
...................................................
I...............................................
550
Waste Characteristics:
6. Toxicity/Persistence
...................
(a)
7. Hazardous Waste Quantity ...................................................................
.............................................................
...
.....................
...........
(a)
8. Waste Characteristics ......................................................................
100
:......................................................
............................................
Targets:
9. Nearest Intake ......
................
....
...................
a..................
.........................................................................
....
5O
10. Population ...........................................................................................
.......................
I............................
.........................
I....................
10a.Level I Concentrations ..........
. . . ... ..............
..............................
....................................................................
(b)
10b. Level IIConcentrations ................................................................
...........................................................
.......
:...............................
(b)
(b)
10c. Potential Contamination...............................................................
I.....................
............................
a...............
(b)
IOd. Population (lines IOa+ 10b+ I0c).............................................
.......................
...................................................
..................
11. Resources ........................................................................................................................................................................................
5
12. Targets (lines 9+ 1 lOd+
11) .........................................................................................................................................................
(b)
Drinking Water Threat Score:
.13. Drinking Water Threat Score (lines 5>,8x 12]/82.500. subject to a maximum of 10.0) ...........................................................
100
Human Food Chain Threat
Ukelihood of Release:
14. Likelihood o1 Release (same value as line 5) ......................................................................................
Waste Characteristics:
15. Toxicity/Persistence/Bioaccumuation ............................................................................................................................
......... ..........
16. Hazardous Waste Quantity .................................................................................................................................................................

550
(a)

(a)

17. W aste Characteristics ....................................................................................................................................................................
1.........
1,000
Targets:
50
18. Food Chain Individual .................. I................................................................................................................................................
19. Population ................................................
.............................................................
..................................................
19a: Level IConcentrations.....................................................................................................
..............
(b)
19b. Level IIConcentrations
..................................................................................................
.............
(b)
19c. Potential Human Food Chain Contamination ......................................................................................
.............
(b)
19d. Population (lines 19a+ 19b- 19c).............................................................................................
..............
(b)

20. Targets (lines 18+19d)........................................................................................................
..............
(b)
Human Food Chain Threat Score:
82
21. Human Food Chain Threat Score (flines 14 - 17 X 20]/
500,subject to a maximum of 100) ................................................
100

Environmental Threat
Ukelihood of Release:
22. Likelihood of Release (same value as line 5) .........................................................................................
..............
550
Waste Characteristics:
23. Ecosystem Toxicity/Persistence/Bioaccumulation.....I ...................................................................................
..............
(a)
24. Hazardous Waste Quantity...............................................................
(a)

25. Waste Characteristics-. ............
.......... ............................................
....................................................
1,0o
Targets:
26. Sensitive Environments .
.......................................................
.........................................................................
26a. Level I Concentrations ..................................
..
.................
(b)
26b. Level IIConcentrat ons ............
-..
.............
. ...............................................................................
(b)
26c.Potential
Contamination.......................................
.
............................................
. .
(b)
26d. Sensitive Environments (lines 26a-i 26b+26c)..........................................................-.........................
.............
(b)
27. Targets (value from line
..............
26d)....................................................................................................
.(b)
Environmental Threat Score:
28. Environmental Threat Score (lines 22.25.:271/82,500, subject to a maximum of60) ..............................
60
Surface Water Overland/Flood Migration Component Score for a Watershed
29. Watershed Score I (lines 13 4-21 +28. subject to a maximum of 100).........................................
100
Surface Water Overland/Flood Migration Component Score
30. Component Score (So)I (highest score from line 29 for all watersheds evaluated subjecttO a maximum of 100)........:.....;
.100
T

I Maximum value applies to waste characteristics category.
Maximum value not applicable.
Do not round to nearest integer,

Federal Register / Vol. 55, No. 241, / Friday, December 14, 1990 / Rules and Regulations
If the site is in more than one watershed:
* Calculate a separate overland/flood
migration component score for each
watershed. using likelihood of release, waste
characteristics, and targets applicable to
each watershed.
* Select the highest overland/flood
migration component score from the

watersheds evaluated and assign it as the
overland/flood migration component score

for the site.
4.1.2 Drinking water threat. Evaluate the
drinking water threat for each watershed
based on three factor categories: likelihood of
release, waste characteristics, and targets.

4.L2.1 Drinking water threat-likelihood
of release Evaluate the likelihood of release
factor category for each watershed in terms
of an observed release factor or a potential to
release factor.

4.1.2.1.1 Observedrelease.Establish an
observed release to surface water for a
watershed by demonstrating that the site has
released a hazardous substance to the
surface water in the watershed..Base this
demonstration on either

" Direct observation!
-A material that contains one or more
hazardous substances has been seen
entering surface water through
migration or is known to have entered
surface water through direct
deposition, or
-A source area has been flooded at a
time that hazardous substances were
present, and one or more hazardous

substances were in contact with the
flood waters, or
-When evidence supports the inference
of a release of a material that contains
one or more hazardous substances by
the site to surface water, demonstrated
adverse effects associated with that
release may also be used to establish
an observed release.
" Chemical analysis:
-Analysis of surface water, benthic, or
sediment samples indicates that the
concentration of hazardous
substance(s) has increased
significantly above the background

concentration for the site for that type
of sample (see section 2.3).
- -Limit comparisons to similar types of
samples and background
concentrations--for example,
compare surface water samples to
surface water background
concentrations.
- -For benthic samples, limit
comparisons to essentially sessile
organisms.
-Some portion of the significant increase
must be attributable to the site to
establish the observed release. except.
when the site itself consists of
contaminated sediments with no
identified source, no separate
attribution is required.
If an observed release can be established
for a watershed, assign an observed release
factor value of 550 to that watershed, enter
this value in Table 4-1, and proceed to '
section 4.1.2.1.3. If no observed release can be
established for the watershed, assign an
observed release factor value of 0 to that
watershed, enter this value in Table 4-1. and
proceed to section 4.1.2.1.2.
4.1.2.1.2 Potentialto release.Evaluate
potential to release only if an observed
release cannot be established for the
watershed. Evaluate potential to release
based on two components: potential to
release by overland flow (see section
4.1.2.1.2.1) and potential to release by flood
(see section 4.1.2.1.2.2). Sum the values for
these two components to obtain the potential
to release factor value for the watershed.
subject to a imaximur value of 500.
,4.1.2.1.2.1 Potentialto releaseby overland
flow, Evaluate potential to release by
overland flow for the watershed based on
three factors: containment, runoff, and
distance to surface water.
Assign potential to release by overland
flow a value of 0 for the watershed if:
* No overland segment of the hazardous
substance migration path can be defined for
the watershed, or
* The overland segment of the hazardous
substance migration path for the watershed
exceeds 2 miles before surface water is
encountered.
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If either condition applies, enter a value of 0
In Table 4-1 and proceed to section 4.1.2.1.2.2
to evaluate potential to release by flood. If
neither applies, proceed to section 4.1.2.1.2.1.1
to evaluate potential to release by overland
flow.
4.1.2.1.2.1.1 Containment.Determine the
containment factor value for the watershed
as follows:
9 If one or more sources is located in
surface water in the watershed (for example,
intact sealed drums in surface water), assign
the containment factor a value of 10 for the
watershed. Enter this value in Table 4-1.
* If none ofthe sources is located in
surface water in the watershed, assign a
containment factor value from Table 4-2 to
each source at the site that can potentially
release hazardous substances to the
hazardous substance migration path for this
watershed Assign the containment factor
value for the watershed as follows:
-Select the highest containment factor
value assigned to those sources that
meet the minimum size requirement
described below. Assign this highest
value as the containment factor value
for the watershed. Enter this value in
Table 4-1.
-If, for this watershed, no source at the
site meets the minimum size
• iequirement. then select the highest
containment factor value assigned to
the sources at the site eligible to be
evaluated for this watershed and
assign it as the containment factor
value for the watershed. Enter this
value in Table 4-1.
A source meets the minimum size
requiremeit if its source hazardous waste
quantity value [see section 2.4.2.1.5) is 0.5 or
more. Do not include the minimum size
requirement in evaluating any other factor of
this surface water migration component.
except potential-to release by flood as
specified in section 4.1.2.1.2.2.3.
4.1.2.1.2.1.2 Runoff. Evaluate runoff based
on three components: rainfall, drainage area,
and soil group.

TABLE 4-2.-CONTAINMENT FACTOR VALUES FOR SURFACE WATER MIGRATION PATHWAY
Source

Assigned value

All Sources (Except Surface impoundments. Land Treatment, Containers, and Tanks)
Evidence of hazardous substance migration from source area (i.e., source area includes source and any associated containment structures)-..
No evidence of hazardous substance migration from source area t.n
(a) Neither of the following present: (1) maintained engineered cover, or (2) functioning and maintained run-on control system and runoff
management system.
(b) Any one of the two items in (a)ptoit.
...................
.
.......................
(c) Any two of the following present (1) maintained engineered cover, or (2) functioning and maintained run-on control system end
runoff management system, or (3)finer with functioning leachate coliection and removal system imamedateliy above finer.
(d) All items in (c) present

...........................................

..

10
10
9

7

..

(e) All items in (c)present, plus o buflk or non-containerized ficuids nor materials containing free i luids deposited Insource area ............
No evidence of hazardous substane migration flinmsource area, double finer with functioning leac?iate collection and removal system above
and between liners, and:
(f) Only one of the following deficiencies prsent in containment: (1) bulk or roncontainerized liquids or materials containing free liquids
deposited in source area. or (2) no or nonluntioning or rionmaintalned run-on control system and runoff management system, or (3)
no or normaintained engineered cover.
Ig) None of the deficiencies in 4f) present ........-.-..................................................................................................
........ e................... ...........................
Source area inside or under maintained intact structure that provides protection from precipitation so that neither runoff nor leachate is
generated. liquids or materials containing free liquids not deposited insource area. and functioning and maintained run-on control present.

5

...

3
3
0
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TABLE 4-2.-CONTAINMENT FACTOR VALUES FOR SURFACE WATER MIGRATION PATHWAY-Concluded
Source

Assigned value

Surface Impoundment
Evidence ofhazardous substance migration from surface impoundment................................................................
10
:.......................................
.............
Free liquids present with either no diking, unsound diking, or diking that Is not regularly inspected and maintained .....................................
10
..
No evidence of hazardous substance migration from surface impoundment, free liquids present; sound diking that is regularly inspected
and No
maintained,
. ..........
. ....
.
.........
.....
. ...
.....freeboard,
... ...
. ...
. ...
.. and:........
...
.....
.....
......
...
. ...
. ......
..... .....
. ...
. ......:..
.........
. ..........
. ...
. ...
. ..... ";.
.....
. ...
. ...
. ...
. ..
.....
. ...
. ...i..
(a)
line r .... adequate
9

(b)Liner• .......................................
........
....................................
7
............
(c) Liner
with functioning leachato collection and removal system below liner: ............
: .....................................................
5
............
(d)Double liner with functioning leachate collection and removal system between liners ....................................................
3
No evidence of hazardous substance migration from surface impoundment and all -free liquids eliminated at closure (either by removal of Evaluate using All
liquids or solidification of remaining wastes and waste residues).
Sources criteria
(with no bulk or free
liquids deposited).

Lani Treatment
Evidence of hazardous substance migration from land treatment zone ................................
10
........
................................
......
.........
.........
10
No functioning and maintained run-on control and runoff management system
No evidence of hazardous substance migration from land treatment zone and:
7
(a)Functioning and maintained run-on control and runoff management system ...................... . . .....
....
.
...............
(b) Functioning and maintained run-on control and runoff management system, and vegetative, cover established over entire land
5
treatment area.

(c) Land treatment area maintained in compliance with 40 CFR 264.280 ........................
!................
. ....................................................
0
.............

L~ontiners
I

ll contine urL iung ......................... w...................................................................................................................................................................................

Evaluate using All
Sources criteria.
10

Evidence of hazardous subqtanco Migration from container area (i.e., container area includes containers laod any associated containmdnt
, structures).
;
No diking gor no similar structure) surrounding container area ................................. ...............................................................
...........
................10
Diking surrounding container area:unsound or not regularly inspected and maintained ........................................................
10
No evidence of hazardous substance migration from container area and container area surrounded by sournd diking that is regularly
9
inspected-and maintained.
:I
No evidence of,hazardous substance migration from container area, container area surrounded by sound diking that is regularly inspected
9
and maintained, and:
7
.............................................
(a) Essentially impervious base under.container area with liquids collection and removal system ..................
(b)Containment system includes essentially impervious base, liquids collection system, sufficient capacity to contain 10 percent of
5
volume of all containers, and'functioning and maintained run-on control: and spilled or leaked hazardoug substances and accumulated
precipitation r'emoVed in timeiy manner to prevent overflow of collection system,'at least weekly inspection of containers' hazardous
substances in leaking or deteriorating containers transferred to containers in good condition, and containers sealed .except when
waste is added or removed.
(c) Free liquids present, containment system has sufficient capacity to hold total yolume of all containers 'and to provide adequate
5
freeboard, and single liner under container area with functioning leachate collection and removal system below liner.
(d)Same as (c) except: double liner under container area with functioning leachate collection and removal system between liners.............. 3
Containers inside or under maintained intact structure that provides protection from precipitation so that neither runoff nor leachate would
0
be generated from any unsealed or ruptured containers, liquids or materials containing free liquids not deposited In any container, and
functioning and maintained run-on control present.
No evidence of hazardous substance migration from container area, containers leaking, and all free liquids eliminated at closure (either by Evaluate using All
removal of liquids or solidification of remaining wastes and waste residues).
Sources criteria
(with no bulk or free
liquids deposited).

Tank
. .........
....
..............................................
Evaluate using All
.............................................................
................................
..............
Sources criteria
Evidence of hazardous substance migration from tank area (i.e.. tank area Includes tank, ancillary equipment such as piping, and any
10
associated containment structures).
No diking or no similar structure) surrounding tank and ancillary
equipment......................................................................
..............
10
10
Diking surlounding tank and ancillary equipment unsound or not regularly inspected and maintained .................................
No evidence of hazardous substance migration from tank area and tank and ancillary equipment surrounded by sound diking that is
9
regularly inspected and maintained.
No evidence of hazardous substance migration from tank area, tank and ancillary equipment surrounded by.sound diking that is regularly
inspected and maintained, and."
(a) Tank and ancillary equipment provided with secondary containment (e.g.; liner under tank area, vault system, double-wall) with leak
7
detection and collection system.
(b) Tank and ancillary equipment provided with secondary containment system that detects and collects spilled or leaked hazardous
substances and accumulated' precipitation and has, sufficient capacity to contain 110 percent of volume -of largest tank within
containment area, spilled or leaked hazardous substances and accumulated precipitation removed in a timely manner, at least weekly
inspection of tank and secondary containment system, and all leaking or unfit-for-use tank systems promptly responded to.
(c)Containment system has sufficient capacity to hold total volume of all tanks within the tank containment area and to provide
adequate freeboard, and single liner under tank containment area with functioning leachate collection and removal system below liner.
(d) Same as (c)except: double liner under tank containment area with functioning leachate collection and removal system between
liners.
Tank is above ground, and inside or under maintained intact structure that provides protection fr'om precipitation so that neither runoff nor
leachate would be generated from any material released from tank, liquids or materials containing free liquids not deposited in any tank,
and functioning and maintained run-on control present.

Below-grou id tank ...........

Rainfall. Determine the 2-year, 24-hour
rainfall for the site. Use site-specific, 2-year,
24-hour rainfall data if rewor-ls are available

for at least 20 years. If such site-specific data
are not available, estimate the 2-year, 24-hour
rainfall for the site from a rainfall-frequency

map. Do not round the rainfall value to the
nearest integer.
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Drainage area. Determine the drainage -..
area for the sources at the site. Include inthis
drainage area both the source areas and the
area upgradient of the sources,but exclude
any portion of this drainage area for which -•
runoff is diverted from entering the sources
by storm sewers or run-on control and/or
runoff management systems.Assign a
•
drainage area value for the watershed from
Table 4-3.
Soil group. Based on the predominant soil
group within the drainage area described
above, assign a soil group designation for the
watershed from Table 4-4 as follows:
9 Select the predominant soil group as that
type which comprises the largest total area
within the applicable drainage area.
0 If a predominant soil group cannot be
delineated. select that soil group in the
drainage area that yields the highest value for
the runoff factor.
Calculation of runoff factor value. Assign a
combined ralnfall/runoff-value for the
watershed from Table 4-5. based on the 2
year. 4-hour rainfall and the soil group
designation. Determine the runoff factor
value for the watershed from Table 4--6,
based on the rainfalllrunoff aid drainage
area values. Enter the runoff factor value in
Table 4-1.
TABLE 4-3.--DRAINAGE AREA VALUES
Assined
value

Drainage area (acres).
Lessthan SO
--- _..,
50to 25..Greater than 250 to3000.........Grfeater than 1.000 ...............*....

-

I

2
3
4

TABLE 4-4.--SOIL GROuP DESIGNATIONS
sil
dscrito
Surfce

Sodl group
c designation

Coarse-textured sois wih bigh Infitration fates (for example, sands, 1.
foamy sards).

Mdiurm4extured soils with moderateinfiltration
rates (for ixample,
sandy foamuS, oarns).'
Moderately fine~extured soils wittl
low infiltration rates (for example.
silty
foams,silts,
sandy clay foams).
Fine-textured.soils with very low infitration rates (for example, clays,
sandy clays, silty
clay .oams. clay
foams, silty clays); orimpermeable
surfaces (for example, pavement).

A
.B


2
2
3
3
4

-

0

1

2

4

5

6

.11
2
7
17

1
3
11
25

1
4
15
25

3

-0
0
1................
0 . 12 ........ 0
0
1
1
3 ........ 0
0
1
3
................
0
1
2
7

3
4
4
4,

4

5

5

6

WATER FACTOR VALUES
DistanceDistancevalue
Less than 100 feet................................ .
100 feet to 500 feet ... ...........................
Greater than 500 feet to 1.000 feet .
Greater than 1.000 feet to 2.500 feet.
Greater than 2.500 feet. to 1.5 miles ....
Greater than 1.5 miles to 2 miles........

waters or the mean water level for other
surface waters. Based on this distance, assign
a value from Table 4-7 to the distance to
surface water factor for the watershed. Eniter
this value in Table 4-1.
4.1.2.1.2.1.4 Calculationoffactor value for
potential-toreleaseby overlandflow. Sum

Assigned
25
20
16
9
6
3

-

TABLE 4-8.-CONTAINMENT (FLOOD)
-FACTOR VALUES

the factor values for runoff and distance to

surface water for the watershed and multiply
this sumby the factor value for containment.
Assign the resulting product as the factor
value for potential to release by overland
flow for the watershed. Enter this value in
Table 4-1.
4.1.2.1.2.2 Potentialto releaseby flqod.
Evaluate potential to release by flood for
each watershed as the product of two factors:

4.1,2.1.2.2.1 Containment(flood).For each

source within the watershed. separatelyevaluate the containment (flood) factor for
each category of floodplain in which the
source is partially or wholly locat".Assign a
containment (flood) factor value from Table '
4 to each floodplain category applicable to


partially or wholly located. Assign a flood
frequency factor value from Table.4-9 to each
floodplain category in which the source is
located.
4.1.2.1Z2.3 Calculationof factor valuefor
potentialto releaseby flood For each source
within the watershed and for each category
of floodplain in which the source is partially
or wholly located, calculate a separate
potential to release by flood factor value.
Calculate this value as the product of the
containment (flood) value and the flood
frequency value applicable to the source for
the floodplain category. Select the highest
value calculated for those 'sources that meet
the minimum-size requirement specifiedIn
I .
section 4.1.2.1.2.1.1 and assign it as the Value

Containmnent criteria

Assigned

Documentation that containment at
the source is designed. construct
ed, operated and maintained to
prevent a washout of hazardous
substances by the flood b~eing eval

0

uated.
Other:....., .

containment (flood) and flood frequency.
Evaluate potential to release by flood
separately for each source that is within the
watershed. Furthermore, for each source.
:evaluate potential to release by flood.
* separately for each category of floodplain in
which the source lies. (See section 4.1.2.1.2.2.2
for the applicable floodplain categories.),
.Calculate the value for the potential to
release by flood factor as specified in
'4.1±.2.2.3.
"

4,1.2.1.2,2.2 Floodfrequency.For eachi
source within the watershed, separately
evaluate the flood frequency factor for each
category of floodplain in which the source is

3

TABLE 4-7.--DISTANCE TO SURFACE

4.1.2.1.2.1.3 Distanceto surfbce water.
Evaluate the distance to surface water as the
shortest distance, along the overland
segment, from any source with a surface
water containment factor value greater than 0
to either the mean high water level for tidal

in which the source does not-lie.-

D

the watershed. However, if. for this
watershed. no source at the site meets the
minimum size requirement. select the highest
value calculated for the sources at the site
eligible to be evaluated for this watershedand assign it as the value for this factor.

Rainfalllrunoff value

that source. Assign a containment"(flood)
value of Oto each floodplain category

Sol group designation
.A
C
o

Less than 1.0
.................
0
0
1.0to less than 1.5.0
I
1.5 to less than 2.0....
0
2
2.0 to less than 2.5 .
1
2
2.5 toM than30...... 2
3
3.0 to lessta3.5
2
3
3.5 or greater
3
4

Drainage
area
value
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for the potential to release by flood factor for

'TABLE 4-6."-RuNOFF FACTOR VALUES'

-factor

C

TABLE 4-5.-RAINFALL/RUNOFF VALUES
2-Year. 24-hour rainfall
(nches)

/ Friday;. December 14. 1990 / Rules- and Regulations"


........

..........................

10

TABLE 4-9.-FLOOD FREoUENCY FACTOR
-

VALUES

Floodplain category

-

Assilgnd
v
.value

50
Source floods annually............
50.
'.....
Source in 10.year floodplain ..
25
Source in 11%-ear,floodplain ..............
Source in 500-yearfloodplain ...............
7
-- 0
None of above_ _
Enter this highest potential to release by .
flood factor value for the Watershed in Table
4-1. as well as the-values for containment
(flood) and flood frequency that yield this .'
highest value.
•
.
4.1.2.1.2.3 Calculationof potentialto
releasefactor value.Sum the factor.values 
assigned to the watershed for potential tO
release by overland flow and potential to
release by flood. Assign this sum as the
potential to release factor value for the
watershed. subject to a maximum value of
500. Enter this value in Table'4-1.
4.1.2.1.3 Calculationof drinking water
threat-likelihoodof releasefactorcategory
value. If an observed release is established
for the watershed. assign the observed
release factor value of 550 as the likelihood of
release factor category value for that
- watershed. Otherwise, assign the potential to
release factor value for that watershed as the
likelihood of release.factor category value for
that-watershed. Enter the value assigned in
Table 4-1.
4.1.2.2 Drin'king waterthreat-waste 
characteristicsEvaluate the waste
characteristics factor category for each
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watershed based on two factors: toxicity/
persistence and hazardous waste quantity,
Evaluate only those hazardous substances
that are available to migrate from the sources
at the site to surface water in the watershed
via the overland/flood hazardous substance
migration path fur the watershed (see section
4.1.1.1). Such hazardous substances include:
- Hazardous substances that meet the
criteria for an observed release to surface
water in the watershed.
- All hazardous substances associated
with a source that has a surface water
containment factor value greater than 0 for
the watershed (see sections 2.2.2, 2.2.3,
4.1.2.1.2.1.1, and 4.1.2.1.2.2.1].
4.1.2.2.1 Toxicity/persistence.For each
hazardous substance, assign a toxicity factor
value, a persistence factor value, and a
combined toxicity/persistence factor value as
specified in sections 4.1.2.2.1.1 through
4.1.2.2.1.3. Select the toxicity/persistence
factor value for the watershed as specified in
section 4.1.2.2.1.3.
4.1.2.2.1.1 Toxicity. Assign a toxicity
factor value to each hazardous substance as
specified in section 2.4.1.1.
4.1.2.2.1.2 Persistence.Assign a
persistence factor value to each hazardous
substance. In assigning this value, evaluate
persistence based primarily on the half-life of
the hazardous substance in surface water
and secondarily on the sorption of the
hazardous substance to sediments; The halflife in surface water is defined for HRS
purposes as the time required to-reduce the
initial concentration in surface water by onehalf as a result of the combined decay
processes of biodegradation, hydrolysis,
photolysis, and volatilization. Sorption to

sediments is evaluated for the IRS based on
the logarithm of the n-octanol-water partition
coefficient (log K,,,) of the hazardous
substance.

Estimate the half-life

(ti /2)of

a hazard6us

substance as follows:

111

hb

p

v

where:
h = Hydrolysis half-life.
b= Biodegradation half-life.
p=Photolysis half-life.
v = Volatilization half-life.
If one or more of these four component
half-lives cannot be estimated for the
hazardous substance from available data,
delete that component half-life from the
above equation. If none of these four
component half-lives can be estimated for the
hazardous substance from available data, use
the default procedure indicated below.
Estimate a half-life for the hazardous
substance for lakes or for rivers, oceans,
coastal tidal waters, and Great Lakes, as
appropriate.
If a half-life can be estimated for a
hazardous substance:
e Assign that hazardous substance a
persistence factor value from the appropriate
portion of Table 4-10 (that is lakes; or rivers,
oceans, coastal tidal waters, and Great
Lakes).

* Select the appropriate portion of Table
4-10 as follows:
-If there is one or more .drinking water
intakes along the hazardous substance
migration path for the watershed,
select the nearest drinking water
intake as measured from the probable
point of entry. If the in-water segment
between the probable point of entry
and this selected intake includes both
lakes and other water bodies, use the
lakes portion of Table 4-10 only if
more than half the distance to this,
selected intake lies in lake(s).
Otherwise, use the rivers, oceans,
coastal tidal waters, and Great Lakes
portion of Table 4-10. For
contaminated sediments with no
identified source, use the point Where
measurement begins (see section
4.1.1.2) rather than the probable point
of entry.
-If there are no drinking water intakes
but there are intakes or points of use
for any of the resource types listed in
section 4.1.2.3.3,select the nearest such
intake or point of use. Select theportion of Table 4-10 based on this
intake or point of use in the manner
specified for drinking water intakes.
-If there are no drinking water intakes
and no specified resource intakes and
points of use, but there is another type
of resource listed in section 4.1.2.3.3'
(for example, the water is usable for
drinking water purposes even though
not used), select the portion of Table
4-10 based on the nearest point of this
resource in the.manner specified for.
.drinking water intakes.

TABLE 4-10.-PERSISTENCE FACTOR VALUES-HALF-LIFE
Assigned
value

Substance half-life (days)

Surface water category
Rivers, oceans, coastal tidal waters, and Great Lakes

Less than or equal to 0.2..............................................
........................
.....
.0.0007 .................
0.07 ..................
.............
Greater than 0.2 to 0.5..............................................
0.4
..................
.....
................
I.......................
.........
..
to 1.5 .......................
Greater
Greater than
than 0.5
1.5
5.
..........
..
.
... ................................
. .....
.....
1 ..
..................

Lakes

Less than or equal to 0.02 .................................
.............................
0.0007 ..............
0.07 .................
.......................
. ...:................................
..
Greater than 0.02 to 2
0.4 .................
...............................
Greater than 2 to 20 ...........................................
1
...................
..........
Greater than 20 ......................

Do not round to nearest integer.

If a half-life cannot be estimated for a '
hazardous substance from available data, use
the following default procedure to assign a
persistence factor value to that hazardous
substance:
e For those hazardous substances that are
metals (or metalloids), assign a persistence
factor value of I as a default for all surface
water bodies.
0 For other hazardous substances (both
organic and inorganic), assign a persistence
factor value of 0.4 as'a default for rivers,
oceans, coastal tidal waters, and Great
Lakes, and a persistence factor value of 0.07
as a default for lakes. Select the appropriate
value in the same manner specified for using
Table 4-10.

Use the persistence factor value assigned
based on half-life or the default procedure
unless the hazardous substance can be
assigned a higher factor value from Table
4-11, based on its Log K,,. If a higher value
can be assigned from Table 4-11, assign this
higher value as the persistence factor value
for the hazardous substance.
TABLE 4-1 1.-PERSISTENCE FACTOR
VALUES-LOG KoW
L
Log K
K.

.

Less than 3.5 ..........................................
3.5 to less than 4.0 ..................
4.0 to 4.5 ........................................................

:1Assigned
value0
0.0007
0.07
0.4

TABLE 4-1 1.-PERSISTENCE FACTOR
VALUES-LOG

Log K.,

Greater than 4.5 ..

Ko.-Concluded
Assigned
value

.....................
.. 1
............

I Use for lakes, rivers, oceans, coastal tidal
waters, and Great Lakes. Do not round to nearest
integer.
4.1.2.2.1.3 Calculationof toxicity!
persistencefactor volue. Assign each
hazardous substance a toxicity/persistence

factor value from Table 4-12, based on the'
values assigned to the hazardous substance
for the toxicity and persistence factors. Use
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value for the watershed as specified in
section 2.4.2. Enter this value in Table 4-1.
4.1.2.2.3 Calculation ofdrinking water
threat-waste characteristicsfactorcategory
value.Multiply the toxicity/persistence and
hazardous waste quantity factor values for
the watershed, subject to a maximum product

the hazardous substance with the highest
toxicity/persistence factor value for the
watershed to assign the toxicity/persistence.
factor value for the drinking water threat for
the watershed. Enter this value in Table 4-1.
4.1.2.2.2' Hazardous waste quantity.
Assign a hazardous waste quantity factor
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of I x 108. Based on this product, assign a
value from Table 2-7 (section 2.4.3.1) to the
drinking water threat-waste characteristics
factor category for the watershed. Enter this
value in Table 4-1.

TABLE 4-12.--ToxICITY/PERSISTENCE FACTOR VALUES'

Persistence factor value

Toxicity factor value
1,000

10,000

100

10

1

0

0 .........
10
1
1Qo
10,000
1,000
............
.............................................
.
..........
..
....................
............................................................................
1.0

0 ...............
0.4
4
40
400
4,000
.
0.4
.............................................................................................
0 ..............
0.07
0.7
7
70
700
0.07
.............................................................................................
0.0007
0 .................
0.07
0.007
..
7
0.7
0.0007 ......................................................................................................
Do not round to nearest integer.
4.1.2.3 Drinking waterthreat-targets.
Evaluate the targets factor category for each
watershed based on three factors: nearest
intake, population, and resources.
To evaluate the nearest intake and
population factors, determine whether the
target surface water intakes are subject to
actual or potential contamination as specified
in section 4.1.1.2. Use either an observed
release based on direct observation at the
intake or the exposure concentrations from
samples (or comparable samples) taken at or
beyond the intake to make this determination
(see section 4.1.2.1.1). The exposure
concentrations for a sample (that is, surface
water, benthic, or sediment sample) consist
of the concentrations of those hazardous
substances present that are significantly
above background levels and attributable at
least in part to the site (that is, those
hazardous substance concentrations' that
meet the criteria for an observed release).
When an intake is subject to actual
contamination, evaluate it using Level I

.

concentrations or Level IIconcentrations. If
the actual contamination is based on an
observed release by direct observation, use
Level Ifconcentrations for that intake,
However, if the actual contamination is
based on an observed release from samples,
determine which level applies for the intake
by comparing the exposure concentrations
from samples (or comparable samples) to
health-based benchmarks as specified in
sections 2.5.1 and 2.5.2. Use the health-based
benchmarks from Table 3-10 (section 3.3.1) in
determining the level of contamination from
samples. For contaminated sediments with no
identified source, evaluate the actual
contamination using Level IIconcentrations
(see section 4.1.1.2).
4.1.2.3.1 Nearestintake. Evaluate the
nearest intake factor based on the drinking
water intakes along the overland/flood
hazardous substance migration path for the
watershed. Include standby intakes in
evaluating this factor only if they are used for
supply at least once a year.

Assign the nearest intake factor a value as
follows and enter the value in Table 4-1:
* If one or more of these drinking water
intakes is subject to Level.I concentrations as
specified in section 4.1.2.3, assign a factor
value of 50.
0 If not, but if one or more of these
drinking water intakes is subject to Level 11
concentrations, assign a factor value of 45.
* If none of these drinking water intakes is
subject to Level Ior Level IIconcentrations,
determine the nearest of these drinking water
intakes, as measured from the probable point
of entry (or from the point.where
measurement begins for contaminated.
sediments with no identified source). Assign
a dilution weight from Table 4-13 to this
intake, based on the type of surface water
body in which it is located. Multiply this
dilution weight by 20, round the product to
the nearest integer,-and assign it as the factor
value.
Assign the dilution weight from Table 4-13
as follows:

TABLE 4-13.-SURFACE WATER DILUTION WEIGHTS

Type oisurface water body *
Descriptor

Assigned
Flow characteristics

dilution
weight

1
........................
..............
. ........................................
Less than 10 cfse .....................
Minimal stream .........................................................................................
0.1
v.......................................
................
.......................................
10 to100 cfs
.......................................
Small to m oderate stream .................................
0.01
................
Greater than 100 to 1,000 cfs
............................................
Moderate tolarge
stream.........................................................
0.001
.
.............
:....
..............
.........
................
.
10,000
cis.......
....................
Greater
than
1,000
tO
...
..........................
................
:
to river ...................................
Large river
stream
Large
...................................................................................................
Greater
than 10,000 to100,000c s ....................................
...........................
:................
0.0001
..
Very large river ................................................... I.......................................
Greater
than 100,000 cfs...............................................
0.00001
................
Coastal da Waters d.................................................................................
Flow not applicable, depth not applicable .....................................
;......................
0.0001
...........

0.0001
................
Flow not applicable, depth less than 20 feet...................................
Shallow ocean zone* or Great Lake ..............................................
0.00001 .................
Flow not applicable, depth 20 to 200 feet ....................................
Moderate depth ocean zone * or Great Lake....................................
Flow not applicable, depth greater than 200 feet ................................
0.000005 ................
Deep ocean zone I or Great Lake .... ........................................
. ..................
.. .............
0.5
river
.................................................
...
10 cfsor greater ....................................................
3-mile mixing zone inquiet
flowing
Treat each lake as a separate type of water body and assign a dilution weight as specified intext.
bDo not round to nearest integer.
I cfs = cubic feet per second.
dEmbayments, harbors, sounds, estuaries, back bays, lagoons, wetlands, etc., seaward from mouths of rivers and landward from baseline of Territorial Sea.
I Seaward from baseline of Territorial Sea. This baseline represents the generalized U.S. coastline. It is parallel to the seaward limit ofthe Territorial Sea and
other maritime limits such as the inner boundary of the Federal fisheries jurisdiction and the limit of States jurisdiction under the Submerged Lands Act; as amended.

* For a river (that is, surface water body
types specified in Table 4-13 as minimal
stream through very large river), assign a
dilution weight based on the average annual
flow in the river at the intake. If available,

use the average annual discharge as defined
in the U.S. Geological Survey Water
Resources Data Annual Report. Otherwise,
estimate the average annual flow.

* For a lake, assign a dilution weight as
follows:
-For a lake that has surface water flow
entering the lake, assign a dilution
weight based.on the sum of the
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average annual flows for the.surface
water bodies entering the lake up to
the point of the intake.
--For a lake that has no surface water
flow entering, but that does have
surface water flow leaving, assign a
dilution weight based on the sum of
the average annual flows for:the
surface water bodies leaving the lake.
-For a closed lake (that is, a lake without
surface water flow entering or leaving),
assign a dilution weiiht based on the
average annual ground water flow into
the lake, if available, using the dilution
weight for the corresponding river flow
rate in Table 4-13. If not available,
assign a default dilution weight of 1.
* For the ocean and the Great Lakes,
assign a dilution weight based on depth.
* For coastal tidal waters, assign a dilution
weight of 0.0001; do not consider depth or
flow.
* For a quiet-flowing river that has average
annual flow of 10 cubic feet per second (cfs)
or greater and that contains the probable
point of entry to surface water, apply a zone
of mixing in assigning the dilution weight:
-Start the zone of mixing at the probable
point of entry and extend it for 3 miles
from the probable point of entry,
except: if the surface water '
characteristics change to turbulent
within this 3-mile distance, extend the
zone of mixing only to the point at
which the change occurs.
-Assign a dilution weight of 0.5 to any
intake that lies within this zone of
mixing. 
-Beyond this zone of mixing, assign a
dilution weight the same as for any
other river (that is, assign the dilution
weight based on average annual flow).
-Treat a quiet-flowing river with an
average annual flow of less than 10 cfs
the same as any other river (that is,
assign it a dilution weight of 1).
In those cases where water flows from a
surface water body with a lower assigned
dilution weight (from Table 4-13) to a surface
water body with a higher assigned dilution
weight (that is. water flows from a surface
water body with more dilution to one with
less dilution), use the lower assigned dilution
weight as the dilution weight for the latter
surface water body.

4.1.2.3.2 Population.In evaluating the
population factor, include only persons
served by drinking water drawn from intakes
that are along the overland/flood hazardous
substance migration path for the watershed
and that are within the target distance limit
specified in section 4.1.1.2. Include residents,
students, and workers who regularly use the
water. Exclude transient populations such as
customers and travelers passing through the
area. When a standby intake is maintained
on a regular basis so that water can be
withdrawn, include it in evaluating the
population factor.
In estimating residential population, when
the estimate is based on the number of
residences, multiply each residence by the
average number of persons per residence for
the county in which the residence is located.
In estimating the population served by an
intake, if the water from the intake is blended
with other water (for example, water from
other surface water intakes or ground water
wells), apportion the total population
regularly served by the blended system to the
intake based on the intake's relative
contribution to the total blended system. In
estimating the intake's relative contribution,
assume each well or intake contributes
equally and apportion the population
accordingly, except: if the relative
contribution of any one intake or well
exceeds 40 percent based on average annual
pumpage or capacity, estimate the relative
contribution of the wells and intakes
considering the following data, if available:
* Average annual pumpage from the
ground water wells and surface water intakes
in the blended system.
* Capacities of the wells and intakes in the
blended system.
For systems with standby surface water
intakes or standby ground water wells,
apportion the total population regularly
served by the blended system as described
above, except:
9 Exclude standby ground water wells in
apportioning the population.
&When using pumpage data for a standby
surface water intake, use average pumpage
for the period during which the standby
intake is used rather than average annual
pumpage.
* For that portion of the total population
that could be apportioned to a standby
surface water intake, assign that portion of

the population either to that standby intake
or to the other surface water intake(s) and
ground water well(s) that serve that
population; do not assign that portion of the
population both to the standby intake and to
the other intake(s) and well(s) in the blended
system, Use the apportioning that results in
the highest population factor value. (Either
include all standby intake(s) or exclude some
or all of the standby intake(s) as appropriate
to obtain this highest value.) Note that the
specific standby intake(s) included or
excluded and, thus, the specific apportioning
may vary in evaluating different watersheds
and in evaluating the ground water pathway.
4.1.2.3.2.1 Level of contamination.
Evaluate the population factor based on three
factors: Level I concentrations, Level I1
concentrations, and potential contamination.
Determine which factor applies for an intake
as specified in section 4.1.2.3. Evaluate
intakes subject to Level I concentration as
specified in section 4.1.2.3.2.2, intakes subject
to Level I1concentration as specified in
section 4.1.2.3.2.3. and intakes subject to
potential contamination as specified in
section 4.1.2.3.2.4.
For the potential contamination factor, use
population ranges in evaluating-the factor as
specified in section 4.1.2.3.2.4. For the Level I
and Level 11concentrations factors, use the
population estimate, not popuation'ranges, in
evaluating both factors.
4.1.2.3.2.2 Level Iconcentrations.Sum the
number of people served by drinking water
from intakes subject to Level I
concentrations. Multiply this sum by 10.
Assign this product as the value for this
factor. Enter this value in Table 4-1.
4.1.2.3.2.3 Level 11 concentrations.Sum
the number of people served by drinking.
water from intakes subject to Level I1
concentrations. Do not include people
already couinted under the Level I
concentrations factor. Assign this sum as the
value for this factor. Enter this value in Table
4-1.
4.1.2.3.2.4 Potentialcontamination.For
each applicable type of surface water body in
Table 4-14, first determine the number of :
people served by drinking water from intakes
subject to potential contamination in that
type of surface water body. Do not include
those people already counted under the Level
I and Level 11concentrations factors.
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For each type of surface water body, assign
a dilution-weighted population value from
Table 4-14. based on the number of people
included for that type of surface water body.
(Note that the dilution-weighted population
values in Table 4-14 incorporate the dilution
weights from Table 4-13. Do not multiply the
values from Table 4-14 by these dilution
weights.)
Calculate the value for the potential
contamination factor (PC) for the watershed
as follows:
I

PC=-

n
Y W,
10 i=1

where:
W=Dilution-weighted population from Table
4-14 for surface water body type i.
n=Number of different surface water body
types -in the watershed.
If PC is less than 1, do not round it to the
nearest integer; if PC is I or more, round to
the nearest integer. Enter this value for the
potential contamination factor in Table 4-1.
4.1.2.3.2.5 Calculation ofpopulationfactor
value. Sum the factor values for Level I
concentrations, Level II concentrations, and
potential contamination. Do not round this
sum to the nearest integer. Assign this sum as
the population factor value for the watershed.
Enter this value in Table 4-1.
4.1.2.3.3 Resources.To evaluate the
resources factor for the watershed, select the
highest value below that applies to the
watershed. Assign this value as-the resources
factor value for the watershed. Enter this
value in Table 4-1.
Assign a-value of 5 if, within the in-water
segment of the hazardous substance
migration path for the watershed, the surface
water is used for one or more of the following
purposes:
* lirigation (5 acre minimum) of
commercial food crops or commercial forage
crops.
• Watering of commercial livestock.
* Ingredient in commercial food
preparation.
* Major or designated water recreation
area, excluding drinking water use.
Assign a value of 5.if. within the in-water.
segment of the hazardous substance
migration path for the watershed, the surface
water is not used for drinking water, but
either of the following applies:
a Any portion of the surface water is
designated by a State for drinking water use
under section 305(a) of the Clean Water Act.
as amended.
* Any portion of the surface water is
usable for drinking water purposes.
Assign a value of 0 if none of the above
applies.
4.1.2.3.4 Calculationof drinking water
threat-targetsfactorcategory value.Sum the
nearest intake, population, and resources
factor values for the watershed. Do not round
this sum to the nearest integer. Assign this
sum as the drinking water threat-targets
factor category value for the watershed.Enter
this value in Table 4-1.
.
4.1.2.4 Calculationof the drinking water
threatscorefor a watershed.Multiply the

/ Friday, December 14, 1990 / Rules and Regulations

drinkiqg water threat factor category values
for likelihood of release, waste char-
acteristics, and targets for the watershed, and
round the product to the nearest integer. Then
divide by 82,500. Assign the resulting value,
subject to a maximum of 100, as the drinking
water threat score for the watershed. Enter
this value in Table 4-1.
4.1.3 Humanfood chain threat.Evaluate
the human food chain threat for each
watershed based on three factor categories:
likelihood of release, waste characteristics,
and targets.
4.1.3.1 Human food chain threatlikelihood of release.Assign the same
likelihood of release factor category value for
the human food chain threat for the
watershed as would be assigned in-section
4.1.2.1.3 for the drinking water threat. Enter
this value in Table 4-1. ,
4.1.3.2 Humanfood chain threat-waste
characteristics.Evaluate the waste
characteristics factor category for eachwatershed based on two factors: toxicity/
persistence/ binaccumulation and hazardous
waste quantity.
4.1.3.2.1 Toxicity/persistencel
bioaccumulation.Evaluate all those
hazardous substances eligible to be
evaluated for toxicity/persistence in the
drinking water threat for the watershed (see
section 4.1.2.2).
4.1.3.2.1.1 Toxicity. Assign a toxicity
factor value to each hazardous substance as
specified in section 2.4.1.1.
4.1.3.2.1.2 Persistence.Assign a
persistence factor value to each-hazardous
substance as specified for the drinking water
threat (see section 4.1.2.2.1.2), except: use the
predominant water category (that is, lakes; or
rivers, oceans, coastal tidal waters, or Great
Lakes) between the probable point of entry
and the nearest fishery (not the nearest
drinking water or resources intake) along the
hazardous substance migration path for the
watershed to determine which portion of
Table 4-10 to use. Determine the predominant
water category based on distance as
specified in section 4.1.2.2.1.2. For
contaminated sediments with no identified
source, use the point where measurement
begins rather than the probable Point of
entry.
4.1.3.2.1.3 Bioaccumulationpotential Use
the following data hierarchy to assign a
bioaccumulation potential factor value to
each hazardous substance:
" Bioconcentration factor (BCF) data.
" Logarithm of the n-octanol-water
partition coefficient (log K,-) data.
I Water solubility data.
Assign a bioaccumulation potential factor
value to each hazardous substance from
Table 4-15.
If BCF data are available for any aquatic
human food chai n organism for the substance
being evaluated, assign the bioaccumulation
potential factor value to the hazardous
substance as follows:
* If BCF data are available for both fresh
water and salt water for the hazardous
substance, use the BCF data that correspond
to the type of water body (that is, fresh water
or salt water) in which the fisheries are
located to assign-the bioaccumulation
potential factor value to the hazardous
substance.

51617

* If. however, some of the fisheries being
evaluated are in fresh water and some are in
salt water, or if any are in brackish wrter,
use the BCF data that yield the higher factor'
value to assign the bioaccumulation potential
factor value to the hazardous substance.
* If BCF data are available for either fresh
water or salt water, but not for both. use the
available BCF data to assign the
bioaccumulation potential factor value to the
hazardous substance.
If BCF data are not available for the
hazardous substance, use log K.. data to
assign a bioaccumulation potential factor
value to organic substances, but not to
inorganic substances. If BCF data are not
available, and if either log K,. data are not
available, the log K,,is available but
exceeds 6.0, or the substance is an inor'ganic
substance, use water solubility data to assign
a bioaccumulation potential factor value.
TABLE 4-15.-BIOACCUMULATION
POTENTIAL FACTOR VALUES

If bioconcentration factor (BCF) data are
available for any aquatic human food chain
organism, assign a value as follows: b

BCF

Assigned
value

Greater than or equal to 10,000 ........ 50.000
1.000 to less than 10,000 .............
........
5.000
100 to less than 1.000 ............... '500
10 tlIssthan' 100 ...............
*...
50
Ito lessthan 10
.....
5
Lessthan 1
.......................
0.5
If BCF data are not available, and log K.
data are available and do not exceed 6.0.
assign a value to an organic hazardous
substance as follows (for inorganic hazardous
substances, skip this step and proceed to the
next):

Log Ko,.

Assigned
value

5.5 to 6.0 ..............................
.5 000
................
4.5 to less .than 5.5 ................. 5.000
3.2 to less than 4.5 .................. 500
2.0 to less than 3.2 .............
50
.........
0.8 to less than 2.0 .......................
.
5
................
Less than 0.8 ...........................
0.5
If BCF data are not available, and if either
Log K, data are not available, a log K,," is
available but exceeds 6.0, or the substance is
an inorganic substance, assign a value as
follows:

51618
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TABLE 4-1 5.-BIOACCUMULATION
POTENTIAL FACTOR VALUES 
Concluded
Water solubility (mg/I)

Assigned
value

Less.than 25 ...............................
..................
50,000
25 to 500 ....
. .............................
....
5,00
Greater than 500 to 1,500,....................
.....
500
Greater than 1,500
...............
0.5
If none of these data are available, assign a
value of 0.5.
Do not round to nearest integer.

bSee text for use offreshwater and saltwatet BCF

data.:
Do not distinguish between fresh water and
sblt ,Water in assigning 'the bioaccumulation
potential factor value based on log K. or
water solubility data.
If none of these data are available, assign
the hazardous substance a bioaccumulation
potential factor value 6f 0.5.
4.1.3.2.1.4 Calculationof toxicity!
persistence/bioaccumdlationfactor value.
Assign each hazardous substance a toxicity/
persistence factor value from Table'4-12.
based on the values assigned to the
hazardous substance for the toxicity and
persistence factors. Then assign each
hazardous substance a toxicity/persistence/
bioaccumulation factor value from Table
4-16, based on tl.valies assigned for the
ioxicity/persistence and bioaccumulation
potential factors. Use the hazardous
substance with the highest toxicity/
porsistence/bioaccumulation factor value for
the watershed to assign tie value to this
factor. Enter this valuefin Table 4-1.
BILUNG CODE ss6o-o-u
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TABLE 4-16
a
TOXICITY/PERSTSTENCE/BIOACCUMULATION FACTOR VALUES

Toxicity/:
Persistence
Factor Value

50,000

5.,000-

10,000.

5 x i0•.

5 .x107.-

Bioaccumulatidn Potential Factor Value

4,000

2 x I08

1,000I

5x 10

7

-

7

2 x 10

400

y 10 6

100.

3.5 x 106

70

5 x -106
3.5 .

50

4

2 x 106

2 x 105

-2: x 10

4

5 x 105

4.
5,000
5 x io

5 x

5
SIX 10 •

5,000

500

:50

3.5x .105"

5X,10 4

3.,500

350

35'

200

20'

10

5

5
1x0

5.x 104

5,000-

-500

50.

-.3.5 x 105-

4
3.5 x -i0

3,500

350

35

2,000

200'

20
5

S5.x

04

2 x io45,000-

-500

50

350

35*

0.7

3.5.x 104

3,500

0.4

*'2 x 104

2 000

0.07,

k

0.007

3-500

-20

:350

- 350

35

35.

0.0007
0.5

0

1350'

5 x l04

2,000

1

:50.6

200

2 x 104

-2 x 10 5



.000

2;000

2 x105

4

2

2 x 104

2 X10 6

'

..

.3,500

40'

7

5,000

3 .5 x 104

2. X 105 .

2 x 106

0.5

5!x 10

5 :x 105

106,

5
5
0.

5x 10

2x lO

3.5 x 107

700.

500

0

aDo not round to nearest-integer.
BILLING-COO! 6600-C"

173

*

.

"'5

2

0.. 3.5
. 2>.

0.2
0:023..
0.035

3.5

3.5'

.0.3'5

0.035

0.35

0.o:5

" 0.035

0

0

0

0.00035
0.00035',
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4.1.1.2.2 ik-zardous aste qujantity.
Arsign the same factor value for hazardous
w.iste quantity for the watershed as would be
assigned in section 4.1.2.2.2 for the drinking
water threat. Enter this value in 'fable 4-1.
4.1.3.2.3 Culculationof human food chain
eat-wastecharacteristicsfactor category
I1,
vcue. For the hazardous substance selected
flu the watershed in section 4.1.3.2.1.4, use its
toxicity/persistence factor value and
bioaccumulation potential factor value as
follows to assign a value to the waste
characteristics factor category. First, multiply
the toxicity/persistence factor value and the
hazardous waste quantity factor value for the
, _tershed. subject to a maximum product of
1 X10 0. Then multiply this product by the
bliaccumulation potential factor value for
th's hazardous substance, subject to a
maximum product of IX 10 12.Based on this
second product, assign a value from Table
2--7 (section 2.4.3.1) to the human food chain
thi eat-waste characteristics factor category
for the watershed. Enter this value in Table
4-1.
. 4.1.3.3 Hunman food chain threat-taiyets.
Evaluate two target factors for each
watershed: food chain individual and
prpulation. For both factors, determine
wlie-her the target fisheries are subject to
actual or potential human food chain
contamination.
Consider a fishery (or portion of a fishery)
i thin the target distance limit of the
watershed to be subject to actual human food
ch ain contamination if any of the following'
apply:
* A hazardous substance having a
bioaccumulation potential factor value of 500
or greater Is present either in an observed
release by direct observation to the
% atershed or in a surface water or sediment
sample from the watershed at a-level that
meets the criteria for an observed release to
tbr!
watershed from the site, and at least a
portion of the fishery is within the boundaries
of the observed release (that is, it is located
either at the point of direct observation or at
or between the probable point of entry and
tbe most distant sampling point establishing
the observed release].
* The fishery is closed, and a hazardous
sLbstance for which the fishery has been
closed has been documented in anobserved
release to the watershed from the site, and at
least a portion of the fishery is within the
boundaries of the observed release.
- A hazardous substance is present in a
tissue sample from an essentially sessile,
b(:nthic, human food chain organism from the
watershed at a level that meets the criteria
for an observed release to the watershed
fiom the site, and at least a portion of the
fishery is within the boundaries of the
observed release.
For a fishery that meets any of these three
criteria, but that is not wholly within the
boundaries of the observed release, consider
only the portion of the fishery that is within
the boundaries of the observed release to be
subject to actual human food chain
contamination. Consider the remainder of the
fishery within the target distance limit to
b2 subject to potential food chain
contamination.

Inaddition, consider all other fisheries that
are partially or wholly within the target
distance limit for the watershed, including
fisheries partially or wholly within the
boundaries of an observed release for the
watershed that do not meet any of the three
criteria listed above, to be subject to
potential human food chain contamination. If
only a portion of the fishery is within the
target distance limit for the watershed,
include only that portion in evaluating the
ta'gets factor category.
When a fishery (or portion of a fishery) is
subject to actual food chain contamination,
determine the part of the fishery subject to
Level I concentrations and the part subject to
Level 11concentrations. If the actual food
chain contamination is based on direct
observation, evaluate it using Level 11
concentrations. However, if the actual food
clain contamination is based on samples
I-m the watershed, use these samples and, if
available, additional tissue samples from
aquatic human food chain organisms as
specified below, to determine the part subject
to Level I concentrations and the part subject
to Level II concentrations:
* Determine the level of actual
contamination from samples (including tissue
samples from essentially sessile, benthic
oganisms) that meet the criteria for actual
food chain contamination by comparing the
exposure concentrations (see section 4.1.2.3)
from these samples (or comparable Iiamples)
to the health-based benchmarks from Table
4 17, ss described in section 2.5.1 and 2.5.2.
Use only the exposure concentrations for
those hazardous substances in the sample (or
comparable samples) that meet the criteria
for actual contamination of the fishery. ,
e In addition, determine the level of actual
contamination from other tissue samples by
comparing the concentrations of hazardous
substances in the tissue samples (or
comparable tissue samples) to the healthbased benchmarks from Table 4-17, as
described in sections 2.5.1 and 2.5.2. Use only
those additional tissue samples and only
those hazardous substances in the tissue
samples that meet all the following criteria:
-The tissue sample is from a location
that is within the boundaries of the
actual food chain contamination for
the site (that is, either at the point of
direct observation or at or between the
probable point of entry and the most
distant sample point meeting the
criteria for actual food chain
contamination).
-The tissue sample is from a species of
aquatic human food chain organism
that spends extended periods of time
within the boundaries of the actual
food chain contamination for the site
and that is not an essentially sessile,
benthic organism.
:.:
-The hazardous substance is a substance
that is also present in a surface water,
benthic, or sediment sample from .
within the target distance limit for the

I
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watershed and, for such a sample,
meets the criteria for actual food chain
contamination.
TABLE 4-17.-HEALTH-BASED , BENCH
MARKS FOR HAZARDOUS SUBSTANCES
IN HUMAN FOOD CHAIN
* Concentration corresponding to Food
aud Drug Administration Action Level
(FDAAL) for fish or shellfish.
* Screening concentration for cancer
corresponding to that concentration that
corresponds to the 10- 6individual cancer risk
for oral exposures.
* Screening concentration for noncancer
toxicological responses corresponding to the
Reference Dose (RfD) for oral exposures.
4.1.3.3.1 Food chain individual Evaluate
the food chain individual factor based on the
fisheries (or portions of fisheries) within the
target distance limit for the watershed
Assign this factor a value as follows:
e If any fishery (or portion of a fishery] is
subject to Level.I concentrations, assign a
value of 50.
- If not, but if any fishery (or portion of a
fishery) is subject to Level I1concentrations,
assign a ialue of 45.
* If not, but if there is an observed release.
of a hazardous substance having a
bioaccumulation potential factor value of 500
oi greater to surface water in the watershed
and there isaa fishery (or portion of a fishery)
present anywhere within the target distance
limit, assign a value of 20.
* If there is no observed release to surface
%ater in the watershed or there is no
observed release of a hazardous substance
having a bioaccumulation potential'factor
value of 500 or greater, but there is a fishery
(or portion of a fishery) present anywhere
within the target distance limit, assign a
value as follows:
-Using Table 4-13, determine the highest
dilution weight (that is, lowest amount
of dilution) applicable to the fisheries
(or portions of fisheries) within the
target distance limit. Multiply this
dilution weight by 20 and round to the
nearest integer.
.-Assign this calculated value as the
factor value.
* If there are no fisheries (or portions of
fisheries) within-the target distance limit of
the watershed, assign a value of 0.
Enter the value assigned in Table 4-1.
4.1.3.3.2 Population.Evaluate the
population factor for the watershed based on
three factors: Level I concentrations, Level II
concentrations, and potential human food
chain contamination. Determine which factor
applies for a fishery (or portion of a fishery)
as specified in section 4.1.3.3.
4.1.3.3.2.1 Level Iconcentrations.
Determine those fisheries (or portions of
fisheries) within the -watershed that are
subject to Level I concentrations.
Estimate. the human' food chain population
value for each fishery (ot" portion of a fishery)
as follows:
• Estimate human food chain production
for the fishery based on the estimated annual
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production (in pounds) of human food chain
organisms (for example, fish, shellfish) for
that fishery, except: if the fishery is closed
and a hazardous substance for which the
fishery has been closed has been documented
in an observed release to the fishery from a
source at the site, use the estimated annual
production for the period prior to closure of
the fishery or use the estimated annual
production from comparable fisheries that
are not closed.
e Assign the fishery a value for human
food chain population from Table 4-18. based
on the estimated human food production for
the fishery.
* Set boundaries between fisheries at
those points where human food chain
production changes or where the surface
water dilution weight changes.

Calculate the value for the potential human
food chain contamination factor (PF for the
watershed as follows:
PF=-

I n
I P,D,
10 i=1

where:
P,=Human food chain population value for
fishery i.
D, =Dilution weight from Table 4-13 for
fishery i.
n=Number of fisheries subject to potential
human food chain contamination.
In calculating PF:
a Estimate the-human food chain
population value (Pi) for a fishery (or portion
of a fishery) as specified in section 4.1.3.3.2.1.
Sum the human food chain population
- Assign the fishery (or portion of a
value for each fishery (and portion of a
fishery) a dilution weight as indicated in
fishery). Multiply this sum.by 10. If the
Table 4-13 (section 4.1.2.3.1), except: do not
product is less than 1, do not round it to the
*assign a dilution weight of 0.5 for a "3-mile
nearest integer if I or more, round to the
mixing zone in quiet flowing river"; instead
nearest integer. Assign the resulting value as
assign a dilution weight based on the average
the Level I concentrations factor value. Enter
annual flow.
this value in Table 4-1.
If PF is less than 1, do not round it to the
4.1.3.3.2.2 Level H1concentrations.
nearest integer; if PF is I or more, round to
Determine those fisheries (or portions of
the nearest integer. Enter the value assigned
fisheries) within the watershed that are
in Table 4-1.
subject to Level 11concentrations. Do not
4.1.3.3.2.4' Calculationofpopulationfactor
include any fisheries (or portions of fisheries),
value. Sum the values for the Level I
already counted under the LevelJ
•
concentrations, Level IIconcentrations, and
concentrations factor.
Assign each fishery io'r portion of a fisher/)' potential human food chaincontamination
a value for human foo'd chain polulation
. " factors for the watershed. Do not round this
linanfrom
sum to the nearest integer. Assign it as the
Table 4-18, based on ihe esimated
population factor value for the watershed.
food production for the fishery. Estimate the
.Enter this value in Table 4-1.
human food chain production for the fishery
4.1.3.3.3 Calculationofhuman food chain
as specified in section 4.1.3.3.2.1. ',
.thret'targetsfactorcategory value. Sum the
Sum the human food chain population
value for each fishery (and portion of a
food chain individual and'population factor
values for the watershed. Do not round this
fishery). If this sum is less than 1 do not
round it to the nearest'integer; if lor more.
sum to the nearest integer. Assign it as the
round to the nearest integer. Assign the
.
human food chain threat-targets factor
resulting value as the Level 11concentrations
category value for the watershed. Enter this
4-1.
factor value. Enter this value in Table 4-1.
value in Table
4.1.3.4 Calculationof humanfood chain
TABLE 4-18.-HUMAN FOOD CHAIN
threatscore for a watershed.Multiply the
humann food chain threat factor category
POPULATION VALUES'
values for likelihood of release, waste
characteristics, and targets for the watershed,
Assigned
and round the product to the nearest integer.
human food
Human food chain production
population
Then divide by 82,500. Assign the resulting
(pounds per year)
value
value, subject to a maximum of 100, as the
.human foodchain threat score for the
watershed. Enter this score in Table 4-1.
.... .
0
0.....................................
I...................
4.1.4: Environmentalthreat..Evaluate the
Greater than 0 to 100 ..............................
0.03
environmental threat for the watershed based
Greater than 100 to 1,000 ................... .. 0.3
on three factor categories: likelihood of
3
Greater than 1,000 to 10.000 ................
release, waste characteristics, and targets.
31
Greater than 10,000 to 100,000
310
Greater than 100,000 to 1,000,000 ......
4.1.4.1 Environmentalthreat-likelihoodof
3,100
Greater than 106 to 10. ...........................
release.Assign the same likelihood of release
Greater than 10' to 106................31,000
factor category value for the environmental
310,0000
Greater than 10, to 10 ..............
threat for the watershed as would be
3,100,000
Greater than 109 .......................................
assigned in section 4.1.2.1.3 for the drinking
water threat. Enter this value in Table 4-1.
Do not round to nearest integer.
4.1.4.2 Environmentalthreat-waste
characteristics.Evaluate the waste
4.1.3.3.2.3 Potentialhumanfood chain
characteristics factor category for each
contamination.Determine those fisheries (or
watershed basedon two factors: ecosystem
portions of fisheries) within the watershed
toxicity/persistence/bioaccumulation and
that are subject to potential human food
hazardous waste quantity.
chain contamination. Do not include those
4.1.4.2.1 Ecosystem toxicity/persistence!
fisheries (or portion of fisheries) already
bioaccumulation.Evaluate all those
counted under the Level I or Level II
hazardous substances eligible to be
concentrations factors.
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evaluated for toxicity/persistence in the
drinking water threat for the watershed (see
section 4.1.2.2).
4.1.4.2.1.1 Ecosystem toxicity. Assign an
ecosystem toxicity factor value from Table
4-19 to each hazardous substance on the
basis of the following data hierarchy:
* EPA chronic Ambient Water Quality
Criterion (AWQC) for the substance.
* EPA chronic Ambient Aquatic Life
Advisory Concentrations (AALAC) for the
substance.
" EPA acute AWQC for the substance.
" EPA acute AALAC for the substance.
" Lowest LCoe value for the substance.
In assigning the ecosystem toxicity factor
value to the hazardous substance:
If either an EPA chronic AWQC or
AALAC is available for the hazardous
substance, use it to assign the ecosystem
toxicity factor value. Use the chronic AWQC
in preference'to the chronic AALAC when
both are available.
* If neither is available, use the EPA acute
AWQC or AALAC to assign the ecosystem
toxicity factor value. Use the acute AWQC in
preference to the acute AALAC.
* If none of the chronic and acute AWQCs
and AALACs is available, use the lowest
LCe value to assign the ecosystem toxicity
factor value.
* If an LC5o value is also n.ot availabe.
assign.an ecosystem toxicity factor valde of 0
to the hazardous substance and use otb~er
hazardous substances for which data are
available in evaluating the pathway.,
If an ecosystem toxicity factor value of 0 is
assigned to all hazardous substances 0igible
to be evaluated for the watershed (that is,
insufficient data are available for evaluating
all the substances), use a default value of 100
as the ecosystem toxicity factor value for all
these hazardous substances.
With regard to the AWQC, AALAC,.or
LCs selected for assigning the ecosystem
toxicity factor value to the hazardous
substance:
* If values for the selected AWQC.
AALAC,. or LC5 are available for both fresh
waterarid marine water for the hazardous
substance, use the value that corresponds to
the type of water body (that is, fresh water or
salt water) in which the sensitive
environments are located to assign the
ecosystem toxicity factor value to the
hazardous substance.
a If, however, some of the sensitive
environments being evaluated are in fresh
water and some are in salt water, or if any
are in brackish water, use the value (fresh
water or marine) that yields the higher factor
value to'assign the ecosystem toxicity factor
value to the hazardous substance.
* If a value for the selected AWQC.
AALAC, or LCwo is available for either fresh
water or marine water, but not for both, use
the 'available one to assign an ecosystem
toxicityfactor value to the hazardous
substance.
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TABLE 4-19.-EcoSYSTEM TOXICITY
FACTOR VALUES

TABLE 4-19. ECOSYSTEM TOXICITY,

"

FACTOR VALUES-Concluded
If neither an EPA chronic or acute AWQC nor
EPA chronic or acute AALAC Is available,
assign a value from the LC. as follows:

If an EPA chronic AWQC" or AALACb is available,
assign a value as follows: I

IAssigned
value

EPA chronic AWOC or AALAC
Less than I pg/I ..........................................
I to 10 ig/I ..................................................
Greater than 10 to 100/Ig/l ......................
Greater than 100 to 1,000 jg/I.................
Greater than 1,000 jAg/I ...........................

10,000
1,000
100
10
I

If neither an EPA chronic AWQC nor EPA chronic
AALAC Is available, assign a value based on
the EPA acute AWOC or AALAC -as follows:

EPA acute AWOC or AALAC

Assigned
Ivalue

Less than 100 jig/I...............
......
100 to 1,000 jg/I .........................................
Greater than 1,000 to 10,000 jig/I .............
Greater than 10,000 to 100,000 ig/I.
Greater than 100,000 jig/I ........................

10,000
1,000
100
10
1

EPA acute AWOC or AALAC

LC~0

value
Assigned

Less than 100 jag/I.......................................
100 to 1,000 jig/I .........................................
Greater than 1,000 to 10,000 ig/I .............
Greater than 10,000 to 100,000 Mg/I.
Greater than 100,000 .LgI ..................

10,000
1,000
100
10

If none of the AWOCs and AALACe nor the LCo
Is available, assign a value of 0.
*AWOC-Ambient Water Ouality Criteria.
bAALAC-Ambient Aquatic Life Advisofy Concen
trations.
I Use the AWOC value in prefererce to the
AALAC when both are available. See text for use of
freshwater and marine values.
4.1.4.2.1.2 Persistence..Assign a
persistence factor value to each hazardous
substance as specified in section 4.1.2.2.1.2,
except: use the predominant water category
(that is lakes; or rivers, oceans, coastal tidal
waters, or Great Lakes) between the probable
point of entry and the nearest sensitive
environment (not the nearest drinking water
or resources intake) along the hazardous
substance migration path for the watershed

to determine which porlion of Table 4-10 to
use. Determine the predominant water
category based on distance as specified in
section 4.1.2.2.1.2. For contaminated
sediments with no identified source, use the
point where measurement begins rather than
the probable point of .entry.
4.1.4.2.1.3 Ecosystem bioaccumulation.
potential.Asign an ecosystem
bioaccumulation potential factor value to
each hazardous substance in the same
manner specified for the bioaccumulation
potential factor in section 4.1.3.2.1.3, except:
e Use BCF data for all aquatic organisms,
not just for aquatic human food chain
organisms.
o Use the BCF data that corresponds to the
type of water body (that is, fresh water or
salt water) in which the sensitive
environments (not fisheries) are located.
4.1.4.2.1.4 Calculationof ecosystem
toxicity/persistence/bioaccumulationfactor
value. Assign each hazardous substance an
ecosystem toxicity/persistence factor value
from Table 4-20, based on the values
assigned to the hazardous substance fr the
ecosystem toxicity and persistence factors.
Then assign each hazardous substance an
ecosystem toxicity/persistence/
bioaccumulation factor value from Table
4-21, based on the values assigned for the
ecosystem toxicity/persistence and
ecosystem bioaccumulation potential factors
Select the hazardous substance with the
highest ecosystem toxicity/persistence/
bioaccumulation factor value for the
watershed and use it to assign the value to
this factor. Enter this value in Table 4-1.

TABLE 4-20.-EcoYsTEM TOXICITY/PERSISTENCE FACTOR VALUES a
Persistence factor value
______________________________________________
1.0 .................................................................................
0.4......................................4,000

; .................................................................................

0.07 ..........................................................................................................................................................
0.0007 ...................................................................................
..............
.
......................................
............. ..
1Do not round to nearest integer.
BILLING CODE 6560-50-M

Ecosystem toxicity factor value
10,000

1.000

100

10

1

0

10,000

1,000
400

100
40

10
4

1
0.4

0
0

700
7

70
0.7

7
0.07

9.7
0 007

0.07
0.0007

0
0
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TABLE 4-21
a
ECOSYSTEM TOXICITY/PERSISTENE/BIOACCUMULATION FACTOR VA4,UES

Ecosystem
Toxicity/

EcosystemBioaccumulation Potential'Factor Value
P
F
Vau
o
st.a.u
'50
'5
5,-000
500'

.

"
'0,000

Persistence
Factor Value

10,.000

x '108

4,000

2 x l08'

1,000

5 x_ 107
7

700

3.5 x: 10

400

2 X 10

7

x 106

100.
70

5

2

10

5

4.,

01

x .106.

7
2 x 10

-x io

x o

x 106

3.5

x.i0 6

4

x lO.

x j05:

3.5

3.5 x,104

3,500

350

2,000

200

5,000

500

50

3,500

350

35

2,000

200

20

500

5O

5

350

35

2,000

200

20

'2

5,000

500

50

5

0.5

3 ,500

3501

35

3.5

0'35

2,000.

200'

20

2'

0.2

2 x. 10

6

105

5

x 105

IX.

2-x

2
35 x

104

x 104

i04

x 104

5 x Lo

x .10

5,000

' 500-.
.5

2 'x 105

xlO

.5"x 104, 5 ,:x IQO '

2 :x o

.5

6

3.5 x 105
2

'5R
x

3:5 x 105

3.5

40

7':

'0.5

,

!

3..5 .x .104
4

2 x1

5,000

3',
5Po.

'5
0.7
0.4

2

.x o

'0.07

3,500

0.007

350

0.0007
0

35
0:

6Do not.round to nearest integer..
BILLNG CODE 8950-*-C

350
35.
3.5'.,

.35"
-

35

0. 03

3.5

0.35

0.035,

0.'0035

:0.35

0.035

0'.0035

o.00035

:i0 ]

.0

0

0'
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4.1.4.2.2 Hazardouswaste quantity.,
Assign the same factor value for hazardous
waste quantity fqr the watershed as would be
assigned in section 4.1.2.2.2 for the drinking
water threat. Enter this value in Table 4-1.
4.1.4.2.3 Calculation of environmental
threat-waste characteristicsfactor category
value. For the hazardous substance selected
for the watershed in section 4.1,4.2.1.4, use its
ecosystem toxicity/persistence factor value
and ecosystem bioaccumulation potential
factor value as follows to assign a value to
the waste characteristics factor category.
First, multiply the ecosystem toxicity/
persistence factor value and the hazardous
waste quantity factor value for the
watershed, subject to a maximum product of
.
1 x 10 Then multiply this product by the
ecosystem bioaccumulation potential factor
value for this hazardous substance, subject to

v Select the appropriate AWQC and
a maximum product of 1x101 2 Based on this
AALAC as follows:
second product, assign a value from Table
2-7 (section 2.4.3.1) to the environmental threat-Use chronic value, if available;
waste characteristics factor category for the
otherwise use acute value.
in
Table
4-1.
Enter
this
value
watershed.
-If the sensitive environment being
evaluated is in fresh water, use fresh
TABLE 4-22.-ECOLOGICAL-BASED
water value, except: if no fresh water
BENCHMARKS FOR HAZARDOUS SUB
value is available, use marine value if
STANCES IN SURFACE WATER
.available.
-If the sensitive environment being
,evaluated is in salt water, use marine
value, except: if no marine value is
* Concentration corresponding to EPA
available, use fresh water value if
available.
Ambient Water Quality Criteria (AWQC] for
protection of aquatic life (fresh water or
-If the sensitive environment being
marine).
evaluated is in both fresh water and
* Concentration corresponding to EPA
salt water, or is in brackish water, use
Ambient Aquatic Life Advisory
lower of fresh water or marine values.
Concentrations (AALAC).

TABLE 4-23.-SENSITIVE ENVIRONMENTS RATING VALUES
Assigned
value

Sensitive environment
Critical habitat * for Federal designated endangered or threatened species ...........................................................................................................................
Marine Sanctuary
National Park
Designated Federal Wilderness Area
Areas identified under Coastal Zone Management Actb
.
Sensitive areas identified under National Estuary Program or Near Coastal Waters Program
Critical areas identified under the Clean Lakes Programs
National Monument f
National Seashore Recreational Area
National Lakeshore Recreational Area

100

.................

Habitat known to be used by Federal designated or proposed endangered or threatened species ............... .................. ........................... .............................
National Preserve
National or State Wildlife Refuge
Unit of Coastal Barrier Resources System
Coastal Barrier (undeveloped)
Federal land designated for protection of natural ecosystems
Administratively Proposed Federal Wilderness Area
Spawning areas critical I for the maintenance of fish/shellfish species within river, lake, or coastal tidal-waters
Migratory pathways and feeding areas critical for maintenance of anadromous fish species within 'river reaches or areas in lakes or coastal tidal waters In
which the fish spend extended periods of time
Terrestrial areas utilized for breeding by large or dense aggregations of animals h
National river reach designated as Recreational
Habitat known to be used by State designated endangered or threatened species ...............................................................................................................................

75

.

50

Habitat known to be used by species under review as to its Federal endangered or threatened status
Coastal Barrier (partially developed)
Federal designated Scenic or Wild River

State land designated for wildlife or gam e managem ent ..............................................................................................................................................................................
State designated Scenic or Wild River
State designated Natural Areas
Particular areas, relatively small in size, important to maintenance of unique biotic communities

25

State designated areas for protection or maintenance of aquatic life I.............................................................................................................................................
Critical habitat as defined in50 CFR 424.02.

bAreas identified in State Coastal Zone Management plans as requiring protection because of ecological value.

INational Estuary Program study areas (subareas within estuaries) identified in Comprehensive Conservation and Management Plans as requiring protection
because they support critical life stages of key estuarine species (Section 320 of Clean Water Act, as amended).
dNear Coastal Waters as defined in Sections 104(b)(3), 304(1), 319, and 320 of Clean Water Act, as amended.
*Clean Lakes Program critical areas (subareas within lakes, or in some cases entire small lakes) identified by State Clean Lake Plans as critical habitat (Section
314 of Clean Water Act, as amended).
Use only for air migration pathway.
Limit to areas described as being used for intense or concentrated spawning by a given species.
h For the air migration pathway, limit to terrestrial vertebrate species. For the surface water migration pathway, limit to terrestrial vertebrate species with aquatic or
semiaquatic foraging habits.
IAreas designated under Section 305(a) of Clean Water Act, as amended.
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TABLE 4-24.-WETLANDs RATING VALUES
FOR SURFACE WATER MIGRATION PATH
WAY
Total length of wetlands I (niles)

Ass':e

Less than 0.1 ......................... .
.. ...
0.1 to 1.......................................................

0
25

Greater
Greater
Greater
Greater
Greater
Greater
Greater

50
75
lO
150
250
350
450
500

than I to 2....................................
than 2 to 3...............................
than 3 to 4.....................................
than 4 to 8...................................
than 8 to 12 .................................
than 12 to 16 .
.......
than 16 to 20 ................................

Greater than 20 .........................
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........

I Wetlands as defined in 40 CFR Section 230.3.
4.1.4.3 Environmental threat-targets.
Evaluate the environmental threat-targets
factor category for a watershed using one
factor: sensitive environments.
4.1.4.3.1 Sensitive environments.Evaluate
sensitive environments along the hazardous
substance migration path for the watershed
based on three factors: Level I
concentrations, Level II concentrations, and
potential contamination.
Determine which factor applies to each
sensitive environment as specified in section
4.1.2.3, except: use ecological-based
benchmarks (Table 4-22) rather than healthbased benchmarks (Table 3-10) in
determining the level of contamination from
samples. In determining the level of actual
contamination,.use a point of direct
observation anywhere within the sensitive
environment or samples (that is, surface
water, benthic, or sediment samples) taken
anywhere within or beyond the sensitive
environment (or anywhere adjacent to or
beyond the sensitive environment if it is
contiguous to the migration path).
4.1.4.3.1.1 Level I concentrations.Assign
value(s) from Table 4-23 to each sensitive
environment subject to Level I
concentrations.
For those sensitive environments that are
wetlands, assign an additional value from
Table 4-24. In assigning a value from Table
4-24, include only those portions of wetlands
located along the hazardous substance
migration path in the area of Level I
concentrations. If a wetland is located
partially along the area of Level I
concentrations and partially along the area of
Level II concentrations and/or potential
contamination, then solely for purposes of
Table 4-24, count the portion(s) along the
areas of Level IIconcentrations or potential
contamination under the Level II
concentrations factor (section 4.1.4.3.1.2) or
potential contamination factor (section
4.1.4.3.1.3), as appropriate.
Estimate the total length of wetlands along
the hazardous substance migration path (that
is, wetland frontage) in the area of Level I
concentrations and assign a value from Table
4-24 based on this total length. Estimate this
length as follows:
9 For an isolated wetland or for a wetland
where the probable point of entry to surface
water is in the wetland, use the perimeter of
that portion of the wetland subject to Level I
concentrations as the length.

* For rivers, use the le igth of the wetlands
contiguous to the in-water segment of the
hazardous substance migration path (that is,
wetland frontage).
* For lakes, oceans, coastal tidal waters,
and Great Lakes, use the length of the
wetlands along the shoreline within the target
distance limit (that is, wetland frontage along
the shoreline).
Calculate the Level I concentrations factor
v;&Iue (SH) for the watershed as follows:
n
I SJ
SH=10WH+ i=1

where:
WH=Value assigned from Table 4-24 to
wetlands along the area of Level I
concentrations.
Si= Value(s) assigned from Table 4-23 to
sensitive environment I.
n= Number of sensitive environments from
Table 4-23 subject to Level I
concentrations.
Enter the value assigned in Table 4-1.
4.1.4.3.1.2 Level I1 concentrations.Assign
value(s) from Table 4-23 to each sensitive
-environment subject to Level II
concentrations. Do not include sensitive
environments already counted for Table 4-23
under the Level I concentrations factor for
this watershed.
For those sensitive environments that are
wetlands, assign an additional value from
Table 4-24. In assigning a value from Table
4-24, include only those portions of wetlands
located along the hazardous substance
migration path in the area of Level II
concentrations, as specified in section
4.1.4.3.1.1.

Estimate the total length of wetlands along,
the hazardous substance migration path (that
is, wetland frontage) in the area of Level II
concentrations and assign a value from Table
4-24 based on this total length. Estimate this
length as specified in section 4.1.4.3.1.1,
except: for an isolated wetland or for a
wetland where the probable point of entry to
surface water is in the wetland, use the
perimeter of that portion of the wetland
subject to Level II (not Level I)
concentrations as the length.
Calculate the Level II concentrations value
(SL) for the watershed as follows:
n
SL=WL+

1
i=1

Si

where:
WL=Value assigned from Table 4-24 to
wetlands along the area of Level II
concentrations.
Si = Value(s) assigned from Table 4-23 to
sensitive environment I.
n = Number of sensitive environments from
Table 4-23 subject to Level U
concentrations.
Enter the value assigned in Table 4-1.
4.1.4.3.1.3 Potentialcontamination.Assign
value(s) from Table 4-23 to each sensitive
environment subject to potential

contamination. Do not include sensitive
environments already counted for Table 4-23
tinder the Level I or Level I1concentrations
factors.
For each type of surface water body in
Table 4-13 (section 4.1.2.3.1), sum the value(s)
assigned from Table 4-23 to the sensitive
environments along that type of surface
water body, except: do not use the surface
water body type "3-mile mixing zone in quiet
flowing river." If a sensitive environment is
along two or more types of surface water
bodies (for example, Wildlife Refuge
contiguous to both a moderate stream and a
large river), assign the sensitive environment
only to that surface water body type having
the highest dilution weight value from Table
4-13.

For those sensitive environments that are
wetlands, assign an additional value from
Table 4-24. In assigning a value from Table
4-24, include only those portions of wetlands
located along the hazardous substance
migration path in the area of potential
contamination, as specified in section
4.1.4.3.1.1. Aggregate these wetlands by type
of surface water body, except: do not use the
surface water body type "3-mile mixing zone
in quiet flowing river." Treat the wetlands
aggregated within each type of surface water
body as separate sensitive environments
solely for purposes of applying Table 4-24.
Estimate the total length of the wetlands
within each surface water body type as
specified in section 4.1.4.3.1.1, except: for an
isolated wetland or for a wetland where the
probable point of entry to surface water is in
the wetland, use the perimeter of that portion
of the wetland subject to potential
contamination (or the portion of that
perimeter that is within the target distance
limit) as the length. Assign a separate value
from Table 4-24 for each type of surface
water body in the watershed.
Calculate the potential contamination
factor value (SP) for the watershed as
follows:
SP=-

I m
I
([Wi+SIDj)
10 j=1

where:
n
SJ = IS,
i=1
S,=Value(s) assigned from Table 4-23 to
sensitive environment i in surface water
body type j.

'"

n=Number of sensitive environments from
Table 4-23 subject to potential
contamination.
Wj=Value assigned from Table 4-24 for
wetlands along the area of potential
contamination in surface water body
type j.
D= Dilution weight from Table 4-13 for
surface water body type j.
m =Number of different surface water body
types from Table 4-13 in the watershed.
If SP is less than 1,do not round it to the
nearest integer; if SP is I or more, round to
the nearest integer. Enter this value for the
potential contamination factor in Table 4-1.
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4.1.4.3.1.4 Calculation of environmental
threat-targets factor category value. Sum the
values for the Level I concentrations, Level II
concentrations, and potential contamination
factors for the watershed. Do not round this
sum to the nearest integer. Assign this sum as
the environmental threat-targets factor
category value for the watershed. Enter this
value in Table 4-1.
4.1.44 Calculationof environmental
threatscore for a watershed.Multiply the
environmental threat factor category values
for likelihood of release, waste
characteristics, and targets for the watershed,
and round the product to the nearest integer.
Then divide by 82,500. Assign the resulting
value, subject to a maximum of 60, as the
environmental threat score for the watershed.
Enter this score in Table 4-1.
4.1.5 Calculationof overland/flood
migrationcomponentscore for a watershed.
Sum the scores for the three threats for the
watershed (that is, drinking water, human
food chain, and environmental threats).
Assign the resulting score, subject to a
maximum value of 100, as the surface water
overland/flood migration component score
for the watershed. Enter this score in Table
4-1.
4.1.6 Calculationof overland/flood
migrationcomponent score.Select the
highest surface water overland/flood
migration component score from the
watersheds evaluated. Assign this score as
the surface water overland/flood migration
component score for the site, subject to a
maximum score of 100. Enter this score in
Table 4-1.
4.2 Ground water to surface water
migrationcomponent. Use the ground water
to surface water migration component to
evaluate surface water threats that result
from migration of hazardous substances from
a source at the site to surface water via
ground water. Evaluate three types of threats
for this component: drinking water threat,
human food chain threat, and environmental
threat.
4.2.1 Generalconsiderations.
4.2.1.1 Eligiblesurface waters.Calculate
ground water to surface water migration
component scores only for surface waters
(see section 4.0.2) for which all the following
conditions are met:
9 A portion of the surface water is within I
mile of one or more sources at the site having
a containment factor value greater than 0 (see
section 4.2.2.1.2).
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* No aquifer discontinuity is established
between the source and the portion of the
surface water within 1 mile of the source (see
section 3.0.1.2.2). However, if hazardous
substances have migrated across an apparent
discontinuity within this 1 mile distance, do
not consider a discontinuity present in
scoring the site.
9 The top of the uppermost aquifer is at or
above the bottom of the surface water.
Do not evaluate this component for sites
consisting solely of contaminated sediments
with no identified source.
4.2.1.2 Definition of hazardoussubstance
migrationpath forgraundwater to surface
water migrationcomponent. The hazardous
substance migration path includes both the
ground water segment and the surface water
in-water segment that hazardous substances
would take as they migrate away from
sources at the site:
9 Restrict the ground water segment to
migration via the ulpermost aquifer between
a source and the surface water.
* Begin the surface water in-water segment
at the probable point of entry from the
uppermost aquifer to the surface water.
Identify the probable point of entry as that
point of the surface water that yields the
shortest straight-line distance, within the
aquifer boundary (see section 3.0.1.2), from
the sources at the site with a containment
factor value greater than 0 to the surface
water.
-For rivers, continue the in-water
segment in the direction of flow
(including any tidal flows) for the
distance established by the target
distance limit (see section 4.2.1.4).
-For lakes, oceans, coastal tidal waters,
or Great Lakes, do not consider flow
direction. Instead apply the target
distance limit as an arc.
-If the in-water segment includes both
rivers and lakes (or oceans, coastal
tidal waters, or Great Lakes), apply the
target distance limit to their combined
in-water segments.
Consider a site to be in two or more
watersheds for this component if two or more
hazardous substance migration paths from
the sources at the site do not reach a common
point within the target distance limit. If the
site is in more than one watershed, define a
separate hazardous substance migration path
for each watershed. Evaluate the ground
water to surface water migration component

for each watershed separately as specified in
section 4.2.1.5.
4.2.1.3 Observedrelease of a specific
hazardoussubstance to surface water inwater segment. Section 4.2.2.1.1 specifies the
criteria for assigning values to the observed
release factor for the ground water to surface
water migration component. With regard to
an individual hazardous substance, consider
an observed release of that hazardous
substance to be established for the surface
water in-water segment of the ground water
to surface water migration component only
when the hazardous substance meets the.
criteria both for an observed release both to
ground water (see section 4.2.2.1.1) and for an
observed release by chemical analysis to
surface water (see section 4.1.2.1.1).
If the hazardous substance meets the
section 4.1.2.1.1 criteria for an observed
release by chemical analysis to surface water
but does not also meet the criteria for an
observed release to ground water, do not use
any samples of that hazardous substance
from the surface water in-water segment in
evaluating the factors of this component (for
example, do not use the hazardous substance
in establishing targets subject to actual
contamination or in determining the level of
actual contamination for a target).
4.2.1.4 Target distance limit. Determine
the target distance limit for each watershed.
as specified in section 4.1.1.2, except: do not
extend the target distance limit to a sample
location beyond 15 miles unless at least one
hazardous substance in a sample from that
location meets the criteria in section 4.2.1.3
for an observed release to the surface water
in-water segment.
Determine the targets eligible to be
evaluated for each watershed and establish
whether these targets are subject to actual or
potential contamination as specified in
section 4.1.1.2, except: do not establish actual
contamination based on a sample location
unless at least one hazardous substance in a
sample from that location meets the criteria
in section 4.2.1.3 for an observed release to
the surface water in-water segment.
4.2.1.5 Evaluationof graund water to
surface watermigrationcomponent. Evaluate
the drinking water threat, human foodchain
threat, and environmental threat for each
watershed for this component based on three
factor categories: likelihood of release, waste
characteristics, and targets. Figure 4-2
indicates the factors included within each
factor category for each type of threat.
BILLING CODE 560-50

Federal Register / Vol. 55, No. 241 / Friday, December 1.4, 1990 / Rules and Reguiations
Likelihood of Release (LR)
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Determine the ground water to surface
water migrajion component score (S..) for a
watershed in terms of the factor categoryvalues as follows:
3
Z (LRJ(WC)(TJ)

=1
SF

where:

LRi=Likelihood of release factor category
value for threat i (that is, drinking water,
human food chain, or environmental
threat).
WC1=Waste characteristics factor category
value for threat I.
T,=Targets factor category value for threat I.
SF=Scaling factor.
Table 4-25 outlines the specific calculation
procedure.
If the site is in only one watershed, assign
the ground water to surface water migration
component score for that watershed as the

ground water to surface water migration
component score for the site.
If the site is in more than one watershed:
* Calculate a separate ground water to
surface water migration component score for
each watershed, using likelihood of release,
waste characteristics, and targets applicable
to each watershed.
e Select the highest ground water to
surface water migration component score
from the watersheds evaluated and assign it
as the ground water to surface water
migration component score for the site.

TABLE 4-25.-GROUND WATER TO SURFACE WATER MIGRATION COMPONENT SCORESHEET
Factor categories and factors
Drinking Water Threat
Likelihood of Release to Aquifer:
1. Observed Release ............................................................................................
2. Potential to Release:
2a. Containment...........................................................................................................................................................................
2b. Net Precipitation ........................................................................................................................................................................
2c. Depth to Aquifer .................................................................................
;.......... ...........................................................................
2d. Travel Tim e:..............................................................................................................................................................................
2e. Potential to Release (lines 2a[2b+ 2c+ 2d])........................................................................................................................
3. Likelihood of Release (higher of lines I and 2e).
.................................................................................................................
Waste Characteristics:
4. Toxicity/Mobility/Persistence ...........................................................................
....... . ................. ................................................ ....

maximum

Value assigned

550.
10
10
5

35
500
550
(a)

5. Hazardous Waste Quantity ............... !.....................................................................

......................................................................
(a)
6. W aste Characteristics.......................................................................................................................................................................
100
Targets:
.50
7. Nearest Intake...............................................................................................................................................................................
8. Population
8a. Level I Concentrations
............................................................
(b)
8b. Level IIConcentrations
..........................
..................................
(b)
.....................
....
8c. Potential Contam ination ..........................................................................................................................................................
(b)
.
.
...
.....
..
8d. Population (lines 8a + 8b + 8c) .......................................................................................
9.Resoures.............................
.
.
.
......... .....................................
.
5
9. Resources ...........................................................................................................................
10. Targets (lines 7 + 8d + 9) ......................... ............................. !............... ;.......... ...............................................................
I........ ...

J
._-:.-.-

'(b)

Drinking Water Threat Score:
11. Drinking Water Threat Score ([lines 3 x 6 x 101/82.500, subject to a maximum of 100) ....................................................
..
100

Human Food Chain Threat
Ukelihood of Release:
12. Likelihood of Release (same value as line 3)...................................................................................
.................
.........
550
Waste Characteristics:
13. Toxicity/Mobility/Persistence/Bioaccumulation; .................................................................................
.................
(a)
14. Hazardous W aste Quantity................................................................................................
.................
(a)
15. Waste Characteristics................................................................
1,000
Targets:
16.Food Chain Individual
....................................................................................................
.................
50
17. Population:
(b)
Sb. V I C nc
ati ns .................................................................................................................................
17b. L
Level 11Concentrations
............ ...... ......................................................................................
.
(b)
......................................
17c. Potential Human Food Chain Contamination
.................................................................................................................
(b)
17d. Population (lines 17a + 17b + 17c) ....................
.............................................................................................
(b)
,..........
18. Targets (Lines 16 + 17d) .............. :....................... . ....... ...... I............................ .................................... ......................................
(b)

Human Food Chain Threat Score:
19. Human Food Chain Threat Score ([lines 12 x 15 x 18J/82,500, subject to a maximum of 100) ....................................
Environmental Threat

Likelihood of Release:.
20. Likelihood of Release (same value as line 3) ........................................................................................................................
..
Waste Characteristics:
21. Ecosystem Toxicity/Mobility/Persistence/Bioaccum ulation.......................................................................................................
22. Hazardous Waste Q uantity ........................................................................................................................................
!.......................
23. Waste Characteristics ................................................................................................................................
..................................
Targets:
24. Sensitive Environments:
24a. Level I Concentrations ...........................................................................................................................................................
24b. Level IIConcentrations ...................................................................
........................ ..............................................................
24c. Potential Contamination .........................................................................................................................................................
24d. Sensitive Environm ents (lines 24a + 24b + 24c).......................................................................................................
.
25. Targets (value from line 24d).......................
......................................... .............
..................................................
.......
. .

100.
550
(a)
(a)
1,00.0
(b)
(b)
(b)
(b)
(b)

!
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TABLE 4-25.-GROUND WATER TO SURFACE.WATER MIGRATION COMPONENT SCORESHEET-(Continued
Maximum
value

Factor categories and factors
Environmental Threat Score:
26. Environmental Threat Score ([tines 20 x 23 x 251/82,500, subject to a maximum of 60) ..........................

Value assigned

60

Ground Water to Surface Water Migration Component Score for a Watershed
27. Watershed ScoreI (lines 11 + 19 + 26, subject to a maximum of 100) ...............

.

................

28. Component Score (S.) I (highest score from Line 27 for all watersheds evaluated, subject to a maximum of 100) .........

100
100

I Maximum value applies to waste characteristics category.
"Maximum value not applicable.
I Do not round to nearest integer.

4.2.2 Drinking waterthreal. Evaluate the
drinking water threat for each watershed
based on three factor categories: likelihood of
release, waste characteristics, and targets.
4.2.2.1 Drinking water threbt-likelihood of
release. Evaluate the likelihood of release
factor category for each watershed in terms
of an observed release factor or a potential to
release factor.
4.2.2.1.1 Observed release. Establish an
observed release to the uppermost aquifer as
specified in section 3.1.1. If an observed
release can be established for the uppermost
aquifer, assign an observed release factor
value of 550 to that watershed, enter this
value in Table 4-25, and procced to section
4.2.2.1.3. If no observed release can be
established, assign an observed release
factor value of 0, enter this value in Table
4-25, and proceed to section 4.2.2.1.2.
4.2.2.1.2 Potential to release. Evaluate
potential to release only if an observed
release cannot be established for the
uppermost aquifer. Calculate a potential to
release value for the uppermost aquifer as
specified in section 3.1.2 and sections 3.1.2.1
through 3.1.2.5. Assign the potential to release
value for the uppermost aquifer as the
potential to release factor value for the
watershed. Enter this value in Table 4-25.
.4.2.2.1.3 Calculation of drinking water
threat-likelihood of release factor category
value. If an observed release is established
for the uppermost aquifer, assign the
observed release factor value of 550 as the
likelihood of release factor category value for
the watershed. Otherwise, assign the

potential to release factor value as the
likelihood of release factor category value for
the watershed. Enter the value assigned in
Table 4-25.
4.2.2.2 Drinking water threat-waste
characteristics. Evaluate the waste
characteristics factor category for each
watershed based on two factors: toxicity/
mobility/persistence and hazardous waste
quantity. Evaluate only those hazardous
substances available to migrate from the
sources at the site to the uppermost aquifer
(see section 3.2). Such hazardous substances
include:
- Hazardous substances that meet the
criteria for an observed release to ground
water.
- All hazardous substances associated
with a source that has a ground water
containment factor value greater than 0 (see
sections 2.2.2, 2.2.3, and 3.1.2.1).
4.2:2.2.1 Toxicity/mobility/persistence.
For each hazardous substance, assign a
toxicity factor value, a mobility factor value,
a persistence factor value,-and a combined
toxicity/mobility/persistence factor value as
specified-in sections 4.2.2.2.1.1 through
4.2.2.2.1.4.
4.2.2.2.1.1 Toxicity. Assign a toxicity
factor value to each hazardous substance as
specified in section 2.4.1.1.
4.2.2.2.1.2 Mobility. Assign a ground
water mobility factor value to each
hazardous substance as specified in section
3.2.1.2.
4.2.2.2.1.3 Persistence. Assign a surface
water persistence factor value to each

hazardous substance as specified in section
4.1.2.2.1.2.
4.2.2.2.1.4 Calculation of toxicity/
mobility/persistencefactor value. First,
assign each hazardous substance a toxicity/
mobility factor value from Table 3-9 (section
3.2.1.3), based on the values assigned to the
hazardous substance for the toxicity and
mobility factors. Then assign each hazardous
substance a toxicity/mobility/persistence
factor value from Table 4-26, based on the
values assigned for the toxicity/mobility and
persistence factors. Use the substance with
the highest.toxicity/mobility/ persistence
factor value for the watershed to assign the
value to this factor. Enter this value in Table
4-25.
4.2.2.2.2 lazardouswaste quantity.
Assign the same factor value for hazardous
waste quantity for the watershed as would be
assigned for the uppermost aquifer in section
3.2.2. Enter this value in Table 4-25.
4.2.2.2.3 Calculation of drinking water
threat-waste characteristics factor category
value. Multiply the toxicity/mobility/
persistence and hazardous waste quantity
factor values for the watershed,.subject to a
maximum product of l 10. Based on this
product, assign a value from.Table 2-7
(section 2.4.3.1) to the drinking water threatwaste characteristics factor category for the
watershed. Enter this value in Table 425.
4.2.2.3 Drinking water threat-targets.
Evaluate the targets factor category for each
watershed based on three factors: naarest
intake, population, and resources.
BILLING CODE 60-WM
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TABLE 4-26
TOXICITY/MOBILITY/PERSISTENCE FACTOR VALUESa
51630

Persistence Factor Value

Toxicity/Mobility I
I 1.0
ractor Valup

0.0007

0.07

0.4

10,000

10,000

4,000

700

7

2,000

2,000

800

140

1.4

1,000

1,000

400

70

0.7

200

K" 200

80

14

0.14

10

40

7

0.07

100
20

I

20

8

1.4

0.014

10

I

10

4

0.7

0.007

2

I

2

0.8

0.14

0.0014

1

I

1

0.4

0.07

7 x 10

0.2

I

0.2

0.08

0.014

4

0.1

0.1.

0.04

0.007

7 x 10-5

0.02

0.02

0.008

0.0014

4 x10

.0.01

0.004

0.01
0.002

0.002

0.001

0.001

2 x 10

-4

1 x 10-

4

8 x 10-4

2 x 10-

4

I x 10-

4

5

2 x 10-6

.
2 x 10 6

2 x 10 -

7

2 x 10

8

2 x 10

2 x 10- 9

2 x 10

0

o560-50t-C

-5

4 x 10-7

0-

5

1.4 x 10

6

4 x 10-8

7

4 x 10-9

8 x 10

-7

1.4 x 10-

-7

8 x 10- 8

1.4 x 10-8

-8

8 x 10- 9

1.4 x 10

-9

8 x 10-10

1.4 x I0

0

7 x 10-8

7 x 10-6
1.4 x 10-

aDo not round to nearest integer..
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7 x 10-7

8 x 10-6

0

0

6

5

7 x 10-

5

-5

4 x i0- 6

- 4

4

4 x I02 x 10-

1.4 x 10

x 10-4

7'x 10-

-4

.4 x 108 x

2 x 10- 5

2 x 10-

7 x 10

4

4 X 107

- 9

tO

4 x 10 11
0

4 x1012
0
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For the nearest intake and population
factors, determine whether the target surface
water intakes are subject to actual or
potential contamination as specified in
section 4.1.1.2, subject to the restrictions
specified in sections 4.2.1.3 and 4.2.1.4.
When the intake is subject to actual
contamination, .evaluate it using Level I
concentrations or Level Itconcentrations.
*Determine which level applies for the intake
by comparing the exposure concentrations
from a sample (or comparable samples) to
health-based benchmarks as specified in
section 4.1.2.3, excet use only those samples
from the surface water in-water segment and
oily"those hazardous substances in such
samples that meet tie conditions in sections
4.2.1.3 and 4.2.1.4.

4.2.2.3.1 Nearestintake.Assign a vake to
the nearest intake factor as specified in
section 4.1.2.3.1 with the following
modification. For the intake being evaluated,

muhiply its dilution weight from Table 4-13
(section 4.1.2.3.1) by a value selected from
Table 4-27. Use the resulting product, not the
value from Table 4-13, as the dilution weight
for the intake for the ground water to surface
water component. Do not round this product
to the nearest integer.
Select the value from Table 4-27 based on
the angle 0, the angle defined by the sources
at the site and eihe the two points at the
intersection of the surface water body and
the 1-mile distance ring of any two other
points of the surface water body within the 1
mile distance ring, whichever results in the
largest angle. (See Figure 4-3 for an example.
of how to determine 0.) If the aurface water
body does not extend to the 1-mile ring at one
or both ends, define 0 using the surface
water endpoint(s) within the 1-mile ring or
any two other points of the surface water
body within the 1-mile distance r.ng.
whichever result, in the largest angle.

51631

TABLE 4-27.-Oturiom WEIGHT
ADJUSTMENTS
As-

Angle 0 (degrees)

signed
vaelue

0
.........
.....................
.................
. .......
1 0
Greater than 0 to 18. ....................
0.06
.
Greater than 18 to 54 .......................
;...............
01
Greater than 54 to 90................... 0.2
Greater than 90 to 126 ................. 0.3
Greater than 126 to 162 ....................................
0.4
Greater than 162 to 198 ................:
0.5
Greater than 198 to 234....................................
0.6
Greater than 234 to 270.:;................................
0.7
Greater than 270 to 306...................................
0.8
Greater than 306 to 342...-'

.... .......0.9

Greater than 342 to 360...
Do not round to nearest integer.
SILLINQ CODE 6560-W0-M
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1 Mile Ring
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FIGURE 4.3
SAMPLE DETERMINATION OF GROUND WATER
TO SURFACE WATER ANGLE
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TABLE 4-28
TOXICITY/MOBILITY/PERSISTENCE/BIOACCUMULATION FACTOR VALUESa

Toxicity/
Mobility/
Persistence
Factor Value

50,000

10,000

5

x 107

5 x 106

4,000

2

x 107

x 106

x 10

2,000

1

x 107

1,000

5

x 106

5 x 10

800

4

x 106

x 10

x 106

5 x 10

700
400

Bioaccumulation Potential Factor Value

3.5
2

5

0.5

x 105

5 x 104

5,000

5

x 104

2,000

x 106

Lx 105

L x 104

1,000

5

4
x 10

5

x 10

50

500

5,000

x 106
x 106

200

1

140

7

100

5

x 105

80

4

x 105

70

3.5

x l05

40

2

5
x 10

20

1

x 105

14

7

x 10

10

5

x 10

8

4

x 10

7

3.5

k 10

4

2

x 10

2

1

x 10

1.4

7 x 104

x 10
L x 10

5

5
5

? x 104

x l0

j x 104
4x 104
5 x 104
2x 104
L x 104

5,000

500

4,000

400

3,500

350

2,000

200

1,000

100

7,000

700

70

5,000

500

50

4,000

400

40

3,500

350

35

2,000

200

20

1,000

100

10

4
4

x 10

4

Sx 10

4
*x 10

4

7,000

700

70

7

4

5,000

500

50

5

4

4,000

400

40

4

4

3,500

350

35

3.5

4

2,000

200

20

2

4

1,000

100

10

1

7,000

700

70

7

0.7
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TABLE 4-28 (Continued)

Toxicity/
Mobility/
Persistence
Factor Value

Bioaccumulation Potential Factor Value
50,000

5,000

500

50

5

0.5

1.0

5 x 10 4

5,000

500

50

5

0.5

0.8

4 x 10 4

4,000

400

40

4

0.4

0.7

3.5 x 104

3,500

350

35

3.5

C.35

0.4

2 x 104

2,000

200

20

2

0.2

0.2

1 x 104

1,000

100

10

1

0.1

0.14

.7,000

700

70

7

0.7

0.07

0.1

5,000

500

50

5

0.5

0.05

0.08

4,000

400

,40

4

0.4

0.04

0.07

3,500

350

35

3

0.35

0.035

0.04

2,000

200

20

2

0..,

0.02

0.02

1,000

100

10

1

0

0.01

0.014

700

70

7

0.7

0.07

0.007

0.01

500

50

5

0.5

0.05

0.005

0.008

400

40

4

0.4

0.04

0.004

0.007

350

35

3.5

0.35

0.035

0.0035

0.004

200

20

2

0.2

0.02

0.002

0.002

100

10

1

0.1

0.01

.

0.0014

70

7

0.7

0.07

0.007

-4
7 x 10

0.001

50

5

0.5

0.05

0.005

4
5 x 10

40

4

0.4

0.04

0.004

35

3.5

0.35

0.035

0.0035

20

2

0.2

0.02

0.002

8 x 10

-

7 x 10 .
4 x 10

4

.01

.4 x 10

-4

3.5 x 10- 4
2 x 10

4

Federal Register / Vol. 55, No. 241 / Friday, December 14, 1990 / Rules and Regulations

51*35

TABLE 4-28 (Continued)

Toxicity/
Mobility/
Persistence
Factor Value

Bioaccumulation Potential Factor Value
50,000

10-4

10

10-4

5,000

50

5

0.5

1 x l0-4

C).001

1

0.1

0.01

7

0.7

0.07

0.007

7

10-4

10-5

10-4

5

0.5

0.05

0.005

5

10-4

10-5

10-5

4

0.4

0.04

0.004

4

10-4

10-5

10-5

3.5

0.35

0.035

0.0035

3.5

10-4

10-5

10-5

2

0.2

0.02

0.002

2

10-4

10-5

0.]

0.01

0.001

1

l0-4

10-5

10-5
10-5

0.7

0.07

0.007

7 x 10-

4

7

10-5

106

10-6

0.4

0.04

0.004

4 x 10-

4

4

10-5

10-6

10-6

0.35

0.035

0.0035

3.5 x 10

4

3.5

10-5

10-6

10-6

0.1

0.01

0.001

1 x 10-

4

10-5

10-6

1

l0-6

0.07

0.007

7 x10

. 5

7

10-6

10-7

0.04

U. 00!4

4 x 10

4

4 x 10 5

4

10-6

4

5

10-7

0.001

0.007

7 x 10

10-8

0.004

4 x 10

10-8

0.0035

10-8

0.001

10-7

x 10

8

1.4x 10-8

7 x 10

-4

3.5 x 10

0.0035

0.035
0.01

10-7

] .4

500

3.5 x 10
1 x 10

- 4

7 x l0~

7 x 10-

1 x0
4

4

4

4

5

7 x 10~

-4

7 x l0
4 x l0

3.5 x 10

3.5

10
1 0-7

5

.1

.0-.6

7 x i0

6

7

10-7

-5

4 x 10-6

4

10-7

5

3.5 x i0- 6

3.5

6

1

-5

1 x 10
- 6

7x10 6

1 x 107 x 10

- 7

7x10 7

,10-7

10-6

I x 10-

3.5 x 10

7 x 10

7 x 10

10-8
i0-8
10-8

10-7

7 x 10

- 8

7x10~ 8

10-8
9

7 x 10-

9

7 x i0~
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TABLE 4-28 (Concluded)

Toxicity/
Mobility!
Persistence
Factor Value

.
BioaccumUlation Potential Factor Value
50,000

5,000

500

50

5

0.5

8 x 10- 9 ,

4 x 10-4

4 x 10- 5

4 x 10-6

4 x 107

4 x 10-8

4 x 10- 9 .

2 x 10- 9

1 x 10-4

1 x 10- 5

1 x 10.6

1 x 10

7

.1 x 10-8

1 x 10- 9

1.4 x 10- 9

7 x 10- 5

7 x 10-6

7 x 10- 7

7 x 10- 8

7 x 10- 9

7 x 10-10

-1 0

4 x 105

4 x 10-6

4 x 10-7

4 x 108

4 x 10-9

4 x 101

1.4x 10 "10

7 x 106

7 x 10-7

7 A 10-8

7 x 109

7 x 10"10

4 x 10- 1 1

1.4 x 10-11

7 x I0 7

7 x 10-8

7 x 10. 9

x'10-10

7 x 10- 11

7 x 10-12

7 x 10-8

7 x 10- 9

7 x 10-10

7 x 10-11

7 x 10-12

7 x 10-13

8 x 10

I

1.4 x 10"!2

0
_

_

_•__ _

_

_'

I

aDo not round to nearest integer.
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4.2.2.3.2 Population.Evaluate the
population factor for the watershed based on
three factors: Level I concentrations, Level 11
concentrations, and potential contamination.
Determine which factor applies to an intake
as specified in section 4.2.2.3. Determine the
population to be counted for that intake as
specified in section 4.1.2.3.2, using the target
distance limits in section 4.2.1.4 and the
hazardous substance migration path in
section 4.2.1.2.
4.2.2.3.2.1 Level I concentrations.Assign a
value to this factor as specified in section
4.1.2.3.2.2.
4.2.2.3.2.2 Level HI concentrations.Assign
a value to this factor as specified in section
4.1.2.3.2.3.
4.2.2.3.2.3 Potentialcontamination.For
each applicable type of surface water body in
Table 4-14, determine the dilution-weighted
population value as specified in section
4.1.2.3.2.4. Select the appropriate dilution
weight adjustment value from Table 4-27 as
specified in section 4.2.2.3.1.
Calculate the value for the potential
contamination factor (PC) for the watershed
as follows:
A
PC=-

n
Y W

10 i=1
where:
A= Dilution weight adjustment value from
Table 4-27.
W 1=Dilution-weighted population from Table
4-14 for surface water body type i.
n=Number of different surface water body
types in the watershed.
If PC is less than 1, do not round it to the
nearest integer if PC is 1 'ormore, round to
the nearest integer. Enter the value in Table
4-25.
4.2.2.3.2.4 Calculationof population-factor
value. Sum the factor values for Level i
concentrations, Level II concentrations, and
potential contamination. Do not round this

sum to the nearest integer. Assign this sum as
the population factor value for the watershed.
Enter this value in Table 4-25.
4.2.2.3.3 Resources.Assign d value to the
resources factor as specified in section
4.1.2.3.3.
4.2.2.3.4 Calculationof drinhing water
threat-targetsfactorcategory value. Sum the
nearest intake, population, and resources
factor values for the watershed. Do not round
this sum to the nearest integer. Assign this
sum as the drinking water threat-targets
factor category value for the watershed. Enter
this value in Table 4-25.
4.2.2.4 Calculationof drinking water
threatscore for a watershed.Multiply the
drinking water threat factor category values
for likelihood of release, waste
characteristics, and targets for the watershed,
and round the product to the nearest integer..
Then divide by 82.500. Assign the resulting
value, subject to a maximum of 100, as the
drinking water threat score for the
watershed. Enter this score in Table 4-25.
4.2.3 Human food chain threat.Evaluate
the human food chain threat for a watershed
based on three factor categories: -likelihood of
release, waste characteristics, and targets.
4.2.3.1 Humanfood chain threatlikelihood of release.Assign the same
likelihood of release factor category value for
the human food chain threat for the
watershed as would be assigned in section
4.2.2.1.3 for the drinking water threat. Enter
this value in Table 4-25.
4.2.3.2 Human food chain threat-waste
characteristics.Evaluate the waste
characteristics factor category for each
watershed based on two factors: toxicity/
mobility/persistence/bioaccumula tion and
hazardous waste quantity.
4.2.3.2.1 Toxicity/mobility/persistence!
bioaccumulation.Evaluate all those
hazardous substances eligible to be
evaluated for toxicity/mobility/persistence in
the drinking water threat for the watershed
(see section 4.22.2.1).

51637

4.2.3.2.1.1 Toxicity. Assign a toxicity
factor value to each hazardous substance as
specified in section 2.4.1.1.
4.2.3.2.1.2 Mobility.Assign a ground
water mobility factor value to each
hazardous substance as specified for the
drinking water threat (see section 4.2.2.2.1.2).
4.2.3.2.1.3 Persistence.Assign a surface
water persistence factor value to each
hazardous substance as specified for the
drinking water threat (3ee section 4.2.2.2.1.3),
except: use the predominant water category
(that is, lakes; or rivers, oceans, coastal tidal
waters, or Great Lakes) between the probable
point of entry and the nearest fishery (not the
nearest drinking water or resources intake)
along the hazardous substance migration
path for the watershed to determine which
portion of Table 4-10 to use. Determine the
predominant water category based on
distance as specified in section 4.1.2.2.1.2.
4.2.3.2.1.4 Blioccumulationpotential.
Assign a bioaccumulation potential factor
value to each hazardous substance as
specified in section 4.1.3.2.1.3.
4.2.3.2.1.5 Calculationof toxicity!
mobility/persistence! bioaccumulotion
factor value. Assign each hazardous
substance a toxicity/mobility factor value
from Table 3-9 (section 3.2.1.3), based on the
values assigned to the hazardous substance
for the toxicity and mobility factors. Then
assign each hazardous substance a toxicity/
mobility/persistence facto! value from Table
4-26, based on the values assigned for the
toxicity/mobility and persistence factors.
Then assign each hazardous substance a
toxicity/mobility/persistence/
bioaccumulation factor value from Table
4-28. Use the substance with the highest
toxicity/mobility/persistence/
bioaccumulation factor value for.the
watershed to assign the value to this factor
for the watershed. Enter this value in Table
4-25.
"'ILUNGCODE 6560-50-M
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4.2.3.2.2 Hazardous waste quantity.
Assign the same factor value for hazardous
waste quantity for the watershed as would be
assigned in section 4.2.2.2.2 for the drinking
water threat. Enter this value in Table 4-25.
4.2.3.2.3 Calculationofhuman food chain
threat-wastecharacteristicsfactor category
value. For the hazardous substance selected
for the watershed in section 4.2.3.2.1.5, use its
toxicity/mobility/ persistence factor value
and bioaccumulation potential factor value
as follows to assign a value to the waste
characteristics factor category. First, multiply
the toxicity/mobility/persistence factor value
and the hazardous waste quantity factor
value for the watershed, subject to a
maximum product of 1X 10. Then multiply
this product by the bioaccumulation potential
factor value for this hazardous substance,
subject to a maximum product of 1 X 1012,
Based on this second product, assign a value
from Table 2-7 (section 2.4.3.1) to the human
food chain threat-waste characteristics factor
category for the watershed. Enter this value
in Table 4-25.
4.2.3.3 Humanfood chain threat-targets.
Evaluate two target factors for the watershed:'
food chain individual and population.
For both factors, determine whether the
target fisheries are subject to Level I
concentrations, Level I concentrations, or
potential human food chain contamination.
Determine which applies to each fishery (or
portion of a fishery) as specified in section
4.1.3.3, subject to the restrictions specified in
sections 4.2.1.3 and 4.2.1.4.
4.2.3.3.1 Foodchainindividual.Assign a
value to the food chain individual factor as
specified in section 4.1.3.3.1 with the
following modification. When a dilution
weight is used, multiply the appropriate
dilution weight from Table 4-13 by the
adjustment value selected from Table 4-27,
as specified in section 4.2.2.3.1. Use the
resulting product, not the value from Table
4-13, as the dilution weight in assigning the
factor value. Do not round this product to the
nearest integer. Enter the value assigned in
Table 4-25.
4.2.3.3.2 Population.Evaluate the
population factor for the watershed based on
three factors: Level I concentrations, Level II
concentrations, and potential human food
chain contamination. Determine which of
these factors is to be applied to each fishery
as specified in section 4.2.3.3.
4.2.3.3.2.1 Level I concentrations.Assign a
value to this factor as specified in section
4.1.3.3.2.1. Enter this value in Table 4-25.

4.2.3.3.2.2 Level!! concentrations.Assign
a value to this factor as specified in section
4.1.3.3.2.2. Enter this value in Table 4-25.
4.2.3.3.2.3 Potentialhumanfood chain
contamination.Assign a value to this factor
as specified in section 4.1.3.3.2.3 with the
following modification. For each fishery being
evaluated, multiply the appropriate dilution
weight for that fishery from Table 4-13 by the
adjustment value selected from Table 4-27,
as specified in section 4.2.2.3.1. Use the
resulting product, not the value from Table
4-13, as the dilution weight for the fishery. Do
not round this product to the nearest integer.
Enter the value assigned in Table 4-25.
4.2.3.3.2.4 Calculationofpopulationfactor
value. Sum the factor values for Level I
concentrations, Level II concentrations, and
potential human food chain contamination
for the watershed. Do not round this sum to
the nearest integer. Assign this sum as the
population factor value for the watershed.
Enter this value in Table 4-25.
4.2.3.3.3 Calculationof humanfood chain
threat-targetsfactor category value. Sum the
food chain individual and population factor
values for the watershed. Do not round this
sum to the nearest integer. Assign this sum as
the human food chain threat-targets factor
category value for the watershed. Enter this
value in Table 4-25.
4.2.3.4 Calculationof humanfood chain
threatscorefor a watershed.Multiply the
human food chain threat factor category
values for likelihood of release, waste
characteristics, and targets for the watershed,
and round the product to the nearest integer.
Then divide by 82,500. Assign the resulting
value, subject to a maximum of 100, as the
human food chain threat score for the
watershed. Enter this score in Table 4-25.
4.2.4 Environmentalthreat.Evaluate the
environmental threat for the watershed based
on three factor categories: likelihood of
release, waste characteristics, and targets.
4.2.4.1 Environmentalthreat-likelihoodof
release.Assign the same likelihood of release
factor category value for the environmental
threat for the watershed as would be
assigned in section 4.2.2.1.3 for the drinking
water threat. Enter this value in Table 4-25.
4.2.4.2 Environmentalthreat-waste
characteristics.Evaluate the waste
characteristics factor category for each
watershed based on two factors: ecosystem
toxicity/mobility/persistence/
bioaccumulation and hazardous waste
quantity.
4.2.4.2.1 Ecosystem toxicity/mobility!
persistence/bioaccumulation.Evaluate all

those hazardous substances eligible to be
evaluated for toxicity/mobility/persistence in
the drinking water threat for the watershed
(see section 4.2.2.2.1).
4.2.4.2.1.1 Ecosystem toxicity. Assign an
ecosystem toxicity factor value to each
hazardous substance as specified in section
4.1.4.2.1.1.

4.2.4.2.1.2 Mobility. Assign a ground
water mobility factor value to each
hazardous substance as specified in section
4.2.2.2.1.2 for the drinking water threat.
4.2.4.2.1.3. Persistence.Assign a surface
water persistence factor value to each'

hazardous substance as specified in section
4.2.2.2.1.3 for the drinking water threat,
except: use the predominant water category
(that is, lakes; or rivers, oceans, coastal tidal
waters, or Great Lakes) between the probable
point of entry and the nearest sensitive
environment (not the nearest drinking water
or resources intake) along the hazardous
substance migration path for the watershed
to determine which portion of Table 4-10 to
use. Determine the predominant water
category based on distance as specified in
section 4.1.2.2.1.2.

4.2.4.2.1.4 Ecosystem bioaccumulation
potential.Assign an ecosystem '
bioaccumulation potential factor value to
each hazardous substance as specified in
section 4.1.4.2.13.
4.2.4.2.1.5 Calculationof ecosystem
toxicity/mobility/persistencel
bioaccumulationfactorvalue. Assign each
hazardous substance an ecosystem toxicity/
mobility factor value from Table 3-9 (section
3.2.1.3), based on the values assigned to the
hazardous substance for the ecosystem
toxicity and mobility factors. Then assign
each hazardous substance an ecosystem
toxicity/mobility/persistence factor value
from Table 4-29, based on the values
assigned for the ecosystem toxicity/mobility
and persistence factors. Then assign each
hazardous substance an ecosystem toxicity/
mobility/persistence/bioaccumulation factor
value from Table 4-30, based on the values
assigned for the ecosystem toxicity/mobility/
persistence and ecosystem bioaccumulation
potential factors. Select the substance with
the highest ecosystem toxicity/mobility/
persistence/bioaccumulation factor value for
the watershed and use it to assign the value
to this factor for the watershed. Enter this
value in Table 4-25.
BILLING CODE 6560-50-M
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TABLE 4-29
a
ECOSYSTEM TOXICITY/MOBILITY/PERSISTENCE FACTOR"'VALUES

Ecosystem
Toxicity/Mobility

Factor Value

I
I

Persistence Factor Value

1.0

10,000

10,o0o
2,000

0.4

007

4,000

700.



0.0017
-7

.

1.4

2,000,

140
70

1,000'

1,000

400

200

200

80

0.14

100"

100

40

0.07

20

20

8

1.4

0.014

10

10

4

-0.7

.0.007

2

2

1

1

0.4

0.07

0.2

0. 2

0.08

"0.014

0.8

*0.14

0.02

0.02.-,

0. 008

0.01

0.01

•0.004"

0.002

.0..002.

8 X.10--

0.001

0.001

.4 x.10

2 x 10",

2 x 10-.

8 X: 05

1 x 10. 4 .

1 X.0-4;

4 x 1-

2 x 10-6

2 x 10-5
2 x 107

0. 0014
7 x 10 4
1.41 x 10

1.4 x 10 5

.. 00"14

4

7x :0-,A
-4
L.4,x -0

.

-4

5
7'x 10-

• '0.007

.0.04

0.1

-0.7

7 x 10"

5

l.4.x 1.07

5

'7

x 10-6

1.4 x 10"b
.7 x I0-

7

-7

1.4 x 10

7 x 1076

7x108
.

8 x. 10-6
"5

6
1.4 x 1O

1.4 x 10- 8

8 x I0 -.

-7
1.4 x 10

1.4: x'.10

4 x i0

-9

2 x 1.0-7
2 x 10-7
2.x-10 - 8
2 x 10-

9

* 2x10

7

* 2k 10.8
2 x 10

"9

0
8

1.4 x 10-10

8

Do not round to nearest integer.

8 x 10-9

1.4 x i06

8 x 1019

-1.4 x '10-10

0

0

41 x'10

.1.4 x 10-12
0

:' 5"1639
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TABLE'4-30
ECOSYSTEM TOXICITY/MOBILITY/PERSISTENCE/BIOACCUMULATION FACTOR VALUES.

Ecosystem
Toxicity/
Mobility/
Persistence
Factor Value

50,000-

5,000

500

10,000

5

5'x

x 106

5 x 105

4,000

2

2x

X 106

2 x 105

2,000

1

1,000

5

5x

800

4

4 x

Ecosystem Bioaccumulation Potential Factor Value

l:x

Sx 10

50

6

5

0.5

5 x 104
2x 104

5,000

2,000

-1 x 105

L x 104

5 x 104

5,000

500

4 x l04

4,000

400

3.5 x 104

3,500

350

5

2 x 104

2,000

200

1 x 105

1 x 104

1,000

100

7,000

700

70

5,000,

500

50

4,000

400

40

3,500

.350

35

2,000

200

20

1,000

100

10

x 10
X 10

5

1,000

5

* x 105

3.5 x

700

3.5

400

2

2x

200

1

1 x

140

7

7x

x 104

100

5

5x

5 x 104

4

4 x

80
70

3.5

3.5 x

x 10

x 104
5 x 104
x 104

41,

2

2x
x 104

20

1

Ix

14

7

7x

7,000

700

70

7

10

5

5x

5,000

500

50

5

8

4

4x

4,000

400

40

4

7

3.5

3.5 x

3,500

350

35

3.5

4

2

2x

2,000

200

20

2

2

I

Ix

1,000

100

10

1

1.4

7 x 10 4

7,000

7

0.7

7 x 1O~

7,000

7

0.7

Federal Register / Vol. 55, No. 241 / Friday, December 14, 1990 / Rules and Regulations
TABLE 4-30 (Continued)

Ecosystem
Toxicity/
Mobility/
Persistence
Factor Value

Esosystem Bioaccumulation Potential Factor Value

50,000

5,000

500

50

5

0.5

j x 104

5,000

500

50

5

0.5

0.8

,x 104

4,000

400

40

4

0.4

0.7

5 x 104

3,500

350

35

3.5

0.35

x 104

2,000

200

20

2

0.2

0.2

L x 104

1,000

lO1

10

1

0.1

0.14

7,000

700.

70

7

0.7

0.07

0.1

5,000

500

50

5

0.5

0.05

0.08

4,000

400

40

4

0.4

0.04

0.07

3,500

350

35

3.5

0.35

.0.035

200

20

2

0.2

0.02

100

10

1

0.1

0.01

1.0

0.4

0.04
1,000

0.02
0.014

700

70

7

0.7

0.07

0.007

0.01

500

50

5

0.5

0.05

0.005

0.008

400

40

4

0.4

0.04

0.004

0.007 -

350

35

3.5

0.35

0.035

0.0035

0.004

200

-20

2

0.2

0.02

0.002

0.002

100

10

1

0.1

0.01

0.001

0.0014

70

7

0.7

0.07

0.007

7 x 10

0.001

50

5

0.5

0.05

0.005:

5 x 10

40

4

0.4

0.04

0.004,

4 x

35

3.5

0.35

0.035

0.0035'

5 x 10

4

20

2

0.2

0.02

0.002

2 x 10

4

8 x 10
4 x 10

4

-4

4 x 10-

4

-4

4

0

4

151641
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TABLE 4-30 (Continued,)

Ecosystem
Toxicity/
MQbility/
Persistence
Factor Value

Ecosystem Bioaccumulation Poteniial Factor Value.

5,000

50 o

so0

500

4

1 -10.

2 x 10-4
1.4 x

"4

0 01

0.7

0.07

0:007

7 x-14

7 .x -0-

0.5

'0.05

o..0.015.

5 x 10 4

5 1x10-5

04

0.04

4 x 1.0-4

4 x 10

3.5

0.35

0.035

0.:0035

2

0.2

0.02

0.'002

2 x .10-

.0.:001

1 x 1074

i A 10 .5

7 x 10- 5

7 x 10-

4 x 1075

-6
4 x 10

.1
I5

10
X .

14

X.

7. x
10
2 x
1.4x
8x
.7x
2x

I

5
,IO

10-5

: 1

0.1

1, 0.7

0.07

:0.007

.0.04

S0.004"

i0-6.:
10- 6. ,

.

.4 0.04-

I

5 "
-0.03'

10-8

7 x 10-

0.004

S4x 1i0-4

7*

'o.oo' 4.

10.00

4
-4
7 x10,
'-4 x 10
4x1O "4

08,

I
1

00 35. -3. .x .
.0o- 1
.1xo
7 -x

-4

7 x o-5

4

.-5

7 x
x

4

.3.5x10-

5

I0

5

1I

"4

4 X-i07
3..5 x 10-

5

5.
lx 107

7 x 10-

6

3 .5'
x

6

.

-0.7

I-x 106

-6
7 x 10

7-x 10-

43 x 10-6

4 x 10

- 3.5 x 104 6

7

7
7

'3'5 x 10
x

,1x 1046

' r

.4:i:o

3:5 x119, 6

'3..5' x ',l0 7

7 xi0-7

-2x 10- 5

.I x i0-5

x7

6
'x 10-

5

3.5 x 10

4

6=
7 x: lO

7 x 10-5
5

"5

3.,5 x 10"5

4.

,4 k iO.5

3.5 X10"4
x io
-1.

-0.01,

1x 10

-0.007

.003:5

4

.l014

3.5

'0001

I o.-00

.4 x 10

.3.5 x 10

4
-4 X. 10.- ,

10.01

10-7 '
10-7"',:

7 x 10-

.0.0035

0.07

I
-

.01

0.35

106. ii 0.1
.
!0 - 6 .

10-7:

8x

0.-004

5

5

1.4,x

8x

1 x i0

0.001

0.1

.

.
.10-71

- 7x 10-8

"

'

x 10'8"

4x l0
o~

-

x-

3.
-I

ix



10-'

7 x10-9
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TABLE 4-30 (Concluded)

Ecosystem.
Toxicity/
Mobility/
Persistence
Factor Value

8 x 10 9
2 x 10- 9
1.4 x 10 - 9

Ecosystem Bioaccumulation Potential Factor Value

50,000

5,000

500

50

.5

4.x 10 -4

4x 10- 5

4 x 10- 6

4 x 10 7

4

10- 5
lx
.7 X 10- 6

1x 10-6
7 x 10 7

1.x 10-

1 x 107 x 10-

5

7x10

7
8

8 x i01

0

-4 x 10 -5

4 x 10

-6

4 x 10- 7

4 x 10 -8

1.4.x 10 -1

0

7 x 10 6

7 x 10- 7

7 x 10- 8

7 x 10

- 7

7 x 10-8

7 x 10-

7 x 10 

7 x 10-10

1 4 x 10-11

7 x 10

1 4 x 10 12

7 x 10-8

0

0

aDo-not round to nearest integer.
BILLING CODE 6560-50-C

0

9

0

9

- 9

4 x0

0:5
8

1 x 10-8
7x010

9

9

1 x

9

7 x

4 x 10- 9
7 x 101

4 x 10
10

10

4 x 101
0

0

4 x 10- 11

7 x 10-10

7 x 10-11

7 x 10-12

7 x 10-11

7 x 10-12

7 x 10-13

0

0

0
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4.2.4.2.2 Hazardous waste quantity.
Assign the same factor value for hazardous
waste quantity for the watershed as would be
assigned in section 4.2.2.2.2 for the drinking
water threat. Enter this value in Table 4-25.
4.2.4.2.3 Calculationof environmental
threat-wastecharacteristicsfactor category
value. For the hazardous substance selected
for the watershed in section 4.2.4.2.1.5, use its
-ecosystem toxicity/mobility/persistence
factor value and ecosystem bioaccumulation
potential factor value as follows to assign a
value to the waste characteristics factor
category. First, multiply the ecosystem
toxicity/mobility/persistence factor value
and the hazardous waste quantity factor
value for the watershed, subiect to a
maximum product of 1X'1. T'lhen multiply
this product by the ecosystem
bioaccumulation potential factor value for
this hazardous substance, subject to a
maximum product of 1X10 12. Based on this
product, assign a value from Table 2-7
(section 2.4.3.1) to the environmental threatwaste characteristics category for the
watershed. Enter the value in Table 4-25.
4.2.4.3 Environmental threat-targets.
Evaluate the environmental threat-targets
factor category for a watershed using one
factor: sensitive environments.
4.2.4.3.1 Sensitive environments. Evaluate
sensitive environments for the watershed
based on three factors: Level I
concentrations, Level 11concentrations, and
potential contamination. Determine which
applies to each sensitive environment as
specified in section 4.1.4.3.1. except: use only
those samples from the surface water inwater segment and only those haiardous
substances in such samples that meet the
conditions in sections 4.2.1.3 and 4.2.1.4.
4.2.4.3.1.1 Level I concentrations.Assign a
value to this factor as specified in section
4.1.4.3.1.1. Enter this value in Table 4-25.
4.2.4.3.1.2 Level llconcentrations.Assign
a value to this factor as specified in section
4.1.4.3.1.2. Enter this value in Table 4-25.
4.2.4.3.1.3 Potentialcontamination.-Assign
a value to this factor as specified in section

4.1.4.3.1.3 with the following modification.
Multiply the appropriate dilution weight from
Table 4-13 for the sensitive environments in
each type of surface water body by the
adjustment value selected from Table 4-27,
as specified in section 4.2.2.3.1. Use the
resulting product, not the value from Table
4-13, as the dilution weight for the sensitive
environments in that type of surface water
body. Do not round this product to the
nearest integer. Enter the value assigned in
Table 4-25.
4.2.4.3.1.4 Calculationof environmental
threat-targetsfactor category value. Sum the
values for Level I concentrations, Level 11
concentrations, and potential contamination
for the watershed. Do not round this sum to
the nearest integer. Assign this sum as the
environmental threat targets factor category
value for the watershed. Enter this value in
Table 4-25.
4.2.4.4 Calculationof environmental
threatscore for a watershed.Multiply the
environmental threat factor category values
for likelihood of release, waste
characteristics, and targets for the watershed,
and round the product to the nearest integer.
Then divide by 82,500. Assign the resulting
value, subject to a maximum of 60, as the
environmental threat score for the watershed.
Enter this score In Table 4-25.
4.2.5 Calculationofground water to
surface watermigrationcomponent scorefor
a watershed. Sum the scores for the three
threats for the watershed (that is, drinking
water, human food chain, and environmental
threats). Assign the resulting score, subject to
9 maximum value of 100, as the ground water
to surface water migration component score
for the watershed. Enter this score in Table
4-25.
4.2.6 Calculationofground water to
surface watermigration componentscore.
Select the highest'ground water to surface
water migration component score from the
watersheds evaluated. Assign this score as
the ground water to surface water migration
component score for the site, subject to a

maximum score of 100. Enter this scqre in
Table 4-25.
4.3 Calculationofsurface water
migrationpathwayscore.Determine the
surface water migration pathway score as
follows:
e If only one of the two surface water
migration components Joverland/flood or
ground water to surface water) is scored,
assign the score of that component 'asthe
surface water migration pathway score.
• If both components are scored, select the
higher of the two component scores from
sections 4.1.6 and 4.2.6. Assign that score as
the surface water migration pathvay score.
5.0 Soil Exposure Pathway
Evaluate the soil exposure pathway based
on two threats: Resident population threat
and nearby population threat. Evaluate both
threats based on three factor categories:
Likelihood of exposure, waste characteristics,
and targets. Figure 5-1 indicates the factors
included within each factor category for each
type of threat.
Determine the soil exposure. pathway score
(S,)in terms of the factor category values as
follows:
2

Y (IE)[WCOM[T)
S.=

SF
where:
,LE,=Likelihoodof exposure factor category
value for threat i (that is, resident
population threat or nearby population
threat).
-WC,=Waste characteristics factor category
value for threat i.
T,=Targets factor category value for-threat i.
*SF=Scaling factor.
Table 5-1 outlines the specific calculation
procedure.
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TABLE 5-1.-SOIL EXPOSURE PATHWAY SCORESHEET
Maximum
value

Factor categories and factors

Value
assigned

Resident Population Threat

Likelihood of Exposure
1. Likelihood of Exposure .........................................................................................
...........
550
Waste Characteristics
2. Toxicity ...................................................................................................
i....................................................
...........
...
(a)
............
3.Hazardous W aste Quantity ......................................................................................
(a)
4. Waste Characteristics .........................................................................................
............
100
;..............
Targets
5. Resident Individual
...........................................................................................
............
............................................
..........
50
6. Resident Population:
6a. Level IConcentrations ......................................................................................
...........
(b)
6b. Level IIConcentrations ......................................................................................
...........
(b)
6c. Resident Population (lines
6a + 6b) ...............................................................
"......................................................
...........
(b)

7.W orkers................................................................................................................
.............
15

8.Resources.................................................................................................
...........
5
,
-. * - - --.
..........................
9.Terrestrial
Sensitive Environments ..................................................................................
...........
(c)
10. Targets Pines 5 + 6c + 7 + 8 + 9)................................................................................
...........
(b)
Resident Population Threat Score
11. Resident Population Threat (lines 1 x 4 x 10)...................................................
(b)
d......................................
I...............
.....................
Nearby Population Threat
I
Likelihood of Exposure
12. Attractiveness/Accessibility
..................................................................................................
.............
100
13. Area ofContamination
.........................................................................................
...........
100
14. Likelihood ofExposure .........................................................................................
...........
500
Waste Characteristics
15. Toxicity
............
..................................................................................................
..................................
(a)
16. Hazardous W aste Quantity
.....................................................................................
...........
(a)
17. W aste Characteristics
.................................................................................
.......................................................
.........
100
Targets
18. Nea rbyIndividual
..........................................................................................................
............
I
19. Population W ithin 1M ile
........................................................................................
...........
(b)
20. Targets (lines 18 + 19)........................................................................................
.
............
:.......................................................
(b)
.Nearby Population Threat Score
21. Nearby Population Threat (lines 14 x 17 X 20)..................................................................................
...........
(b)
Soil Exposure Pathway Score
100;
22. Soil Exposure Pathway Scored (S,),
(lines [11 I-21] / 82,500, subject toa maximum of100)...........................................
...........
I Maximum value applies to waste characteristics category.
b Maximum value not applicable.
No specific maximum value applies to factor. However, pathway score based solely on terrestrial sensitive environments is limited to maximum of 60
Do not round to nearest integer.

5.0.1 Generalconsiderations,Evaluate the
soil exposure pathway based on areas of
observed contamination:
e Consider observed contamination to be
present at sampling locations where analytic.
evidence indicates that:
-A hazardous substance attributable to
the site is present at a concentration
significantly above background levels
for the site (see Table 2-3 in section 2.3
for the criteria for determining
analytical significance), and
-This hazardous substance, if not present
at the surface, is covered by 2 feet or
less of cover material (for example,
soil).
• Establish areas of observed,
contamination based on sampling locations
at which there is observed contamination as
follows:
-For all sources except contaminated
soil, if observed contamination from
the site is present at any sampling
location within the source, consider
that entire source to he an area of
observed contamination,
-For contaminated soil, consider both the
sampling location(s) with observed
contamination from the site and the
area lying between such locations to
be an area of observed contamination,

unless available information indicates:
otherwise.

* If an area of observed contamination for
portion of such an area) is covered by a
permanent, or otherwise maintained,
essentially impenetrable material (for
example, asphalt] that is not more than 2 feet

thick, exclude that area (or portion of the
area) in evaluating the soil exposure
pathway.
* For an area of observed contamination,
consider only those hazardous substances
that meet the criteria for observed
contamination for that area to be associated
with that area in evaluating the soil exposure
pathway (see section 2.2.2).
If there is observed contamination, assign
scores for the resident population threat and
the nearby population threat, as specified in
sections 5.1 and 5.2. If there is no observed

contamination, assign the soil exposure
pathway a score of 0.
5.1 Resident PopulationThreat.Evaluate
the resident population threat only ifthere is
an area of observed contamination in one or
more of the following locations:
e Within the property boundary of a
residence, school, or day care center and
within 200 feet of the respective residence,
school, or day care center, or
* Within a workplace property boundary
andwithin 200 feet of a workplace area, or

* Within the boundaries of a resource
specified in section 5.1.3.4, or
e Within the boundaries of a terrestrial
sensitive environment specified in section
5.1.3.5.

If not, assign the resident population threat
a value of 0,enter this value in Table 5-1, and
proceed to the nearby population threat
(section 5.2).
5.1.1 Likelihood of exposure. Assign a
value of 550 to the likelihood of exposure
factor category for the resident population
threat if there is an area of observed
contamination in one or more locations listed
in section 5.1. Enter this value in Table 5-1.
5.1.2 Waste characteristics.Evaluate
waste characteristics based on two factors:
toxicity and hazardous waste quantity.
Evaluate only those hazardous substances
that meet the criteria for observed
contamination at the site (see section 5.0.1).
5.1.2.1 Toxicity. Assign a toxicity factor
value to each hazardous substance as
specified in section 2.4.1.1. Use the hazardous
substance with the highest toxicity factor
value to assign the value to the toxicity factor
for the resident population threat. Enter this
value in Table 5-1.
5.1.2.2 Hazardouswaste quantity.Assign
hazardous waste quantity factor value as

specified in section 2.4.2. In estimating the
hazardous waste quantity, use-Table 5-2 and:
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* Consider only the first 2 feet of depth of
an area of observed contamination, except as
specified for the volume measure.
* Use the volume measure (see section
2.4.2.1.3) only for those types of areas of
observed contamination listed in Tier Cof
Table 5-2. In evaluating the volume measure
for these listed areas of observed
contamination, use the full volume, not just
the'volume within the top 2feet.
a Use the area measure (see section
2.4.2.1.4], not the volume measure, for all
other types of areas of observed
contamination, even if their volume is known,
Enter the value assigned in Table 5-1.
TABLE 5-2.-HAZARDOUS WASTE QUAI
TITY EVALUATION EQUATIONS FOR SOIL
EXPOSURE PATHWAY

Tier

Measure

Units

Equation
for
assigning
value*

lb
C
Hazardous
Constituent
Quantity (C)
lb
W/5,000
Hazardous
Bb
Wastestream
Quantity (W)
Cb
Volume (V)
yds
V/2.5
Surface
Impoundment
V/500
gallon
Drums d
yd3
V/2.5
Tanks and
Containers Other
Than Drums
Db Area (A)
ft
A/34,000
Landfill
A/13
fto
Surface
Impoundment
2
A/13
ft
Surface
Impoundment
(Buned/backfilled)
ft2
A/270
Land treatment
ft'
A/34
Pile *
I A/34,000
ft
Contaminated Soil
Do not round nearest integer.
b Convert volume to mass when necessary: I
ton=2,000 pounds=1 cubic yard=4 drums=200
gallons.
I Use volume measure only for surface impound
ments containing hazardous substances present as
liquids. Use area measures in Tier D for dry surface
impoundments and for bured/backfilled surface im
poundments.
If actual volume of drums is unavailable, assume
1drum=50 gallons.
I Use land surface area under pile, not surface
area of pile.
A

5.1.2.3 Calculationof waste
characteristicsfactor category value.
Multiply the toxicity and hazardous waste
quantity factor values, subject to a maximum
product of 1 x 108. Based on this product,
assign a value from Table 2-7 (section 2.4.3.1)
to the waste characteristics factor category.
Enter this value in Table 5-1.
5.1.3 Targets.Evaluate the targets factor
category for the resident population threat
based on five factors: resident individual,
resident population, workers, resources, and
terrestrial sensitive environments.
In evaluating the targets factor category for
the resident population threat, count only the
following as targets:

* Resident individual-a person living or
attending school or day care on a property
with an area of observed contamination and
whose residence, school, or day care center,
respectively, is on or within 200 feet of the
area of observed contamination.
9 Worker-a person working on a property
with an area of observed contamination and
whose workplace area is on or within 200 feet
of the area of observed contamination.
* Resources located on an area of
observed contamination, as specified in
section 5.1.
* Terrestrial sensitive environments
located on an area of observed
contamination, as specified in section 5.1.
5.1.3.1 Resident individual.Evaluate this
factor based on whether there is a resident
individual, as specified in section 5.1.3, who
is subject to Level I or Level II
concentrations.
First, determine those areas of observed
contamination subject to Level I
concentrations and those subject to Level II
concentrations as specified in sections 2.5.1
and 2.5.2. Use the health-based benchmarks
from Table 5-3 in determining the level of
contamination. Then assign a value to the
resident individual factor as follows:
* Assign a value of 50 if there is at least
one resident individual for one or more areas
subject to Level I concentrations.
* Assign a value of 45 if there is no such
resident individuals, but there is at least one
resident individual for one or more areas
subject to Level II concentrations.
* Assign a value of 0 if there is no resident
individual..
Enter the value assigned in Table 5-1.
5.1.3.2 Residentpopulation.Evaluate
resident population based on two factors:
Level I concentrations and Level II
concentrations. Determine which factor
applies as specified in sections 2.5.1 and 2.5.2,
using the health-based benchmarks from
Table 5-3. Evaluate populations subject to
Level I concentrations as specified in section
5.1.3.2.1 and populations subject to Level U
concentrations as specified in section
5.1.3.2.2.

BENCH
5-3.-HEALTH-BASED
TABLE
MARKS FOR HAZARDOUS SUBSTANCES
IN SOILS
• Screening concentration for cancer
corresponding to that concentration that
6
corresponds to the 10- individual cancer risk
for oral exposures.
• Screening concentration for noncancer
toxicological responses corresponding to the
Reference Dose (RfD) for oral exposures.

Count only those persons meeting the
criteria for resident individual as specified in
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section 5.1.3. In estimating the number of
people living on property with an area of
observed contamination, when the estimate
in based on the number of residences,
multiply each residence by the average
number of persons per residence for the
county in which the residence is located.
5.1.3.2.1 Level I concentrations.Sum the
number of resident individuals subject to
Level I concentrations and multiply this sum
by 10. Assign the resulting product as the
value for this factor. Enter this value in Table
5-1.
5.1.3.2.2 Level 11 concentrations.Sum the
number of resident individuals subject to
Level IIconcentrations. Do not include those
people already counted under the Level I
concentrations factor. Assign this sum as the
value for this factor. Enter this value in Table
5-1.
5.1.3.2.3 Calculationof resident
populationfactor value. Sum the factor
values for Level I concentrations and Level II
concentrations. Assign this sum as the
resident population factor value. Enter this
value in Table 5-1.
5.1.3.3 Workers. Evaluate this factor
based on the number of workers that meet
the section 5.1.3 criteria. Assign a value for
these workers using Table 5-4. Enter this
value in Table 5-1.
TABLE 5-4.-FACTOR VALUES FOR
WORKERS
Alued

Number of workers
0..................................................................

..

1 to 100 .......................................................
101 to 1,000 ....................
Greater than 1.000 .................

0

5
10
15

5.1.3.4 Resources.Evaluate the resources
factor as follows:
* Assign a value of 5 to the resources
factor if one or more of the following is
present on an area of observed
contamination at the site:
-Commercial agriculture.
-Commercial silviculture.
-Commercial livestock production or
commercial livestock grazing.
* Assign a value of 0 if none of the above
are present.
Enter the value assigned in Table 5-1.
5.1.3.5 Terrestrialsensitive environments.
Assign value(s) from Table 5-5 to each
terrestrial sensitive environment that meets
the eligibility criteria of section 5.1.3.
Calculate a value (ES) for terrestrial
sensitive environments as follows:
ES=

n
Z S,
i=1

where:
Si=Value(s) assigned from raole 5-5 to
terrestrial sensitive environment I.
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the resident population threat. Enter this
value in Table 5-1.
5.1.4 Calculationof residentpopulation
threatscore. Multiply the values for
likelihood of exposure, waste characteristics,
and targets for the resident population threat,
and round the product to the nearest integer.
Assign this product as the resident
population threat score. Enter this score in
TABLE 5-5.-TERRESTRIAL SENSITIVE
Table 5-1.
ENVIRONMENTS RATING VALUES
5.2 Nearby population threat.Include in
the nearby population only those individuals
Assigned
who live or attend school within a 1-mile
Terrestrial sensitive environments
value
travel distance of an area of observed
contamination at the site and who do not
Terrestrial critical habitat * for Federal
meet the criteria for resident individual as
designated endangered or threatspecified in section 5.1,3.
1....
100
..
.....
......
ened species ........................
National Park
Do not consider areas of observed
Designated Federal Wilderness
contamination that have an attractiveness/
Area
accessibility factor value of 0 (see section
National Monument
5.2.1.1) in evaluating the nearby population
Terrestrial habitat known to be used by
threat.
Federal designated or proposed
75
threatened or endangered species .
5.2.1 Likelihoodof exposure. Evaluate
National Preserve (terrestrial)
two
factors for the likelihood of exposure
National or State Terrestrial Wild
factor category for the nearby population
life Refuge
threat: attractiveness/accessibility and area
Federal land designated for pro
tection of natural ecosystems
of contamination.
Administratively proposed Federal
5.2.1.1. Attractiveness/accessibility.
Wilderness Area
Assign a value for attractiveness/
Terrestrial areas utilized for breed
accessibility from Table 5-6 to each area of
ing by large or dense aggrega
tions of animals 11
observed contamination, excluding any land
Terrestrial habitat known to be used by
used for residences. Select the highest value
State designated endangered or
assigned to the areas evaluated and use it as
50
threatened species ................
the value for the altractiveness/accessibility
Terrestrial habitat known to be
factor. Enter this value in Table 5-1.
used by species under review as
to its Federal designated endan
5.2.1.2 Area of contamination.Evaluate
gered or threatened status
area of contamination based on the total area
State lands designated for wildlife or
of the areas of observed contamination at the
.25
game management ...............
site. Count only the area(s) that meet the
State designated Natural Areas
Particular areas, relatively small in
criteria in section 5.0.1 and that receive an
size, important to maintenance
attractiveness/accessibility value greater
of unique biotic communities
than 0. Assign a value to this factor from
*Critical habitat as defined in 50 CFR 424.02. Table 5-7. Enter this value in Table 5-1.
bLimit to verteorate species.
n= Number of terrestrial sensitive
environments meeting section 5.1.3
criteria.
Because the pathway score based solely on
terrestrial sensitive environments is limited
to a maximum of 60, determine the value for
the terrestrial sensitive environments factor
as follows:

* Multiply the values assigned to the
resident population threat for likelihood of
exposure [LE), waste characteristics (WC),
and ES. Divide the product by 82,500.
-If the result is 60 or less, assign the
value ES as the terrestrial sensitive
environments factor value.
-If the result exceeds 60, calculate a
value EC as follows:

EC-

(60) (82,500)
(LE) (WC)

uisstgn the value EC as the terrestrial
sensitive environments faclor value. Do not
round this value to the nearest interger.
Enter ttie value assigned for the terrestrial
sensitive environments factor in Table 5-1.
5.1.3.6 Calculationof residentpopulation
taigetsfactor category value. Sum the values
for the resident individual, resident
population, workers, resources, and
terrestrial sensitive environments factors. Do
not round to the nearest integer. Assign this
sum as the targets factor category value for

/ Rules and Regulations
TABLE 5-7.-AREA OF CONTAMINATION
FACTOR VALUES
Total area of the areas of observed
contamination (square feet)

Assigned
value

......
5
Less than or equal to 5,000 .................
20
....
Greater than 5,000 to 125,000 ...............
40
Greater than 125,000 to 250,000.........
60
Greater than 250,000 to 375,000........
80
...
Greater than 375,000 to 500,000............
100
..............
Greater than 500,000.....................
5.2.1.3 Likelihood of exposurefactor
category value. Assign a value from Table
5-8 to the likelihood of exposure factor
category, based on the values assigned to the
attractiveness/accessibility and area of
contamination factors. Enter this value in
Table 5-1.
TABLE 5-8.-NEARBY POPULATION LIKELI
HOOD OF EXPOSURE FACTOR VALUES
Attractiveness/accessibility
Area of
factor value
contamination factor
value
100 75 50 25 10 5 0
100 .............500 500 375 250 125 50 0
500 375 250 125 50 25 0
80 ................................

60 ................................
375 250 125 50 25 5 0
250 125 50 25 5 5 0
40 ................................
125 50 25 5 5 5 0
20 ................................
50 25 5 ...
5 ........
5 5 0
5 .....................

5.2.2 Waste characteristics.Evaluate
waste characteristics based on two factors:
toxicity and hazardous waste quantity.
Evaluate only those hazardous substances
that meet the criteria for observed
contamination (see section 5.0.1) at areas that
can be assigned an attractiveness/
accessibility factor value greater than 0.
5.2.2.1 Toxicity. Assign a toxicity factor
value as specified in section 2.4.1.1 to each
hazardous substance meeting the criteria in
section 5.2.2. Use the hazardous substance
TABLE 5-6.-ATTRACTIVENESS/
with the highest toxicity factor value to
ACCES.SIBILITY VALUES
assign the value to the toxicity factor for the
nearby population threat. Enter this value in.
Assigned
Table 5-1,
Area of observed contamination
value
5.2.2.2 Hazardouswaste quantity.Assign
a value to the hazardous waste quantity
Designated recreational area ........... 100
factor as specified in section 5.1.2.2, except:
Regularly used for public recreation (for
consider only those areas of observed
75
example, fishing, hiking, softball) ............
contamination that can be assigned an
Accessible and unique recreational area
attractiveness/accessibility factor value
(for example, vacant lots in urban
greater than 0. Enter the value assigned in
.75
area) .............................
..............................
Table 5-1.
Moderately accessible (may have some
access improvements-for example,
5.2.2.3 Calculationof waste
gravel road), with some public recreacharacteristicsfactor category value.
50 ..........................
tion use ...........................
Multiply the toxicity and hazardous waste
Slightly accessible (for example, exquantity factor values, subject to a maximum
with
no
road
im
tremely rural area
product of 1x 10 8. Based on this product,
provement), with some public recrea
assign a value from Table 2-7 (section 2.4.3.1)
25 ............................
tion use ...........................
to the waste characteristics factor category.
Accessible, with no public recreation
Enter this value in Table 5-1.
10
use ..............................
................................
5.2.3 Targets.Evaluate the targets factory
Surrounded by maintained fence or
combination of maintained fence and
category for the nearby population threat
natural barrIers ................... 5
based on two factors: nearby individual and
Physically inaccessible to public, with no
population within a 1-mile travel distance
0
evidence of public recreation use ..........
from the site.
5.2.3.1 Nearby individual.If one or mor
persons meet the section 5.1.3 criteria for a
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.resident individual, assign this factor a value
of 0. Enter this value in Table 5-1.
If no person meets the criteria for a
resident individual, determine the shortest
travel distance from the site to any residence
or school. In determining the travel distance.
measure the shortest overland distance an
individual would travel from a residence or.
school to the nearest area of observed
contamination for the site with an
attractiveness/accessibility factor value
greater than.0. If there are no natural barriers
to travel, measure the travel distance as the
shortest straight-line distance from the
residence or school to the area of observed
contamination. If natural barriers exist (for
example, a river), measure the travel distance
as the shortest straight-line distance from the
residence or school to the nearest crossing
point and from there as the shortest straightline distance to the area of observed
contamination. Based on the shortest travel
distance, assign a value from Table 5-9 to the
nearest individual factor. Enter this value in
Table 5-1.

TABLE 5-9.-NEARBY INDIVIDUAL FACTOR
VALUES
Travel distance for nearby individual
(miles)

Assigned
value

Greater than 0 to /4...................................
Greater than 4 to I ...................................

1

0

* Assiln a value of 0 if one or more persons meet
the section 5.1.3 criteria for resident individual.

5.2.3.2 Populationwithin 1 mile.
Determine the population within each travel
distance category of Table 5-10. Count
residents and students who attend -school
within this travel distance. Do not include
those people already counted in the resident
population threat. Determine travel distances
as specified in section 5.2.3.1.
In estimating residential population, when
the estimate is based on the number of"
residences, multiply each residence by the
average number of persons per residence for
the county in which the residence is located.

TABLE 5-10.-DISTANCE-WEGHTED
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Based on the number of people included
within a travel distance category, assign a
distance-weighted population value for that
travel distance from Table 5-10.
Calculate the value for the population
within 1 mile factor (PN) as follows:
1 3
PN=Y W
10 i=1
where:
Wi=Distance-weighted population value
from Table 5-10 for travel distance
category i.
If PN is less than 1. do not round it to the
nearest integer if PN is I or more, round to
the nearest integer. Enter this value in Table
5-1.
5.2.3.3 Calculationof nearbypopulation
targetsfactor category value. Sum the values
for the nearby.individual factor and the
population within I mile factor. Do not round
this sum to the nearest integer. Assign this
sum as the targets factor category value for
the nearby population threat. Enter this value
in Table 5-1.

POPULATION VALUES FOR NEARBY POPULATION THREAT

a

Number of people within the travel distance category

Travel distance category (miles)

Greater than 0 to K ................................ 0
Greater than 1/4 to V2.................. ............. 0
Greater than V2 to 1................................ 0

0.1
0.05
0.02

0.4
0.2
0.1

31. to
100

101 to
300

301 to
1,000

1.001 to
3,000

3.001 to
10,000

10,001
to
30.000

30.001
:to
1.00,000

100,001
to
300,000

300.001
to
1,000,000

1.0
0.7
0.3

4
2
1

13
7
3

41
20
10

130
65
33

408
204
102

1,303
652
326

4,081
2,041
1,020

13,034
6,517
3,258

Round the number of people present within a travel distance category to nearest integer. Do not round the assigned distance-weighted population value to
nearest integer.
5.2.4 Calculationof nearbypopulation
threatscore. Multiply the values for
likelihood of exposure, waste characteristics,
and targets for the nearby population threat,
and round the product to the nearest integer.
Assign this product as the nearby population
threat score. Enter this score in Table 5-1.
5.3 Calculationof soilexposure pathway
score. Sum the resident population threat
score and the nearby population threat score,
and divide the sum by 82,500. Assign the
resulting value, subject to a maximum of 100.
as the soil exposure pathway score (SJ. Enter
this score in Table 5-1.

6.0 AirMigrationPathway
Evaluate the air migration pathway based
on three factor categories: likelihood of
release, waste characteristics, and targets.
Figure 6-1 indicates the factors included
within each factor category.
Determine the air migration pathway score
(S.) in terms of the factor category values as
follows:
(LR)(WC)(T)

S.-=

SF
where:

LR=Likelihood of release factor category
value.
WC=Waste characteristics factor category
value.
T=Targets factor category value.
SF=Scaling factor.
Table 6-1 outlines the specific calculation
procedure.
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TABLE 6-1.-AIR MIGRATION PATHWAY SCORESHEET
value

Factor categories and factors
ULkelihood of Release
1. Observed Release .................................................................................................................................................................................................
2. Potential to Release:
2a. Gas Potential to Release .....................................
.....................................................................
..........................................................
2b. Particulate Potential to Release .................................................................................................................................................................
2c. Potential to Release (higher of lines 2a and 2b) .......................................................................................................
3. Likelihood of Release (higher of lines 1 and 2c) ...............................................................................................................................................
Waste4. Characteristics
Toxicity/M obility ............ ..................................................................................................................................................................
......................
5. Hazardous Waste Ouantity ...................................................................................................................................................................................
6. Waste Characteristics .............................................................................
I..................................................... ........................................ !................
Targets
7. Nearest Individual..........................................................................................................
I............................................................
............................
8. Population:
8a. Level I Concentrations .................................................................... ;..................... ........................................................................................
8b. Level 1 Concentrations .................................................................................................................................................................................
8c. Potential Contamination ............................... ................................ ................................................................................
:.............. ...................
8d. Population (lines 8a+8b+ c).....................................................................................................................................................................
.(b)
9. R esources .............................................................................................................................................................

550



500
500
500
550
(a)
(a)
100



-...............................



50
(b)
(b)

(b)

.................................................

10. Sensitive Environments
lOa. Actual Contamination ...................................................................................................................................................................................
10b. Potential Contamination ..............................................................................................................................................................................
10c. Sensitive Environments (lines 1Oa+ lOb) ....................................................... :..........................................................................................
11. Targets (lines 7+8d+9+ 1Oc) .............................................................................................................................................................................
Air Migration Pathway Score
12. Pathway Score (S.) ((lines 3x6x11)/82,500] d................................................................................................
.*.............................................

assigned

5

(c)
(c)
(c)
(b)
100

Maximum value applies to waste characteristics category.
bMaximum value not applicable.
No specific maximum value applies to factor. However, pathway score based solely on sensitive environments is limited to maximum of 60.
Do not round to nearest integer.
6.1 LikelihoodofRelease. Evaluate the
likelihood of release factor category in terms
of an observed release factor or a potential to
release factor.
6.1.1 Observedrelease.Establish an
observed release to the atmosphere by
demonstrating that the site has released a
hazardous substance to the atmosphere. Base
this demonstration on either.
* Direct observation-a material (for
example, particulate matter) that contains
one or more hazardous substances has been
seen entering the atmosphere directly. When
evidence supports the inference of a release
of a material that contains one or more
hazardous substances by the site to the
atmosphere, demonstrated adverse effects
accumulated with that release may be used
to establish an observed release.
* Chemical analysis-an analysis of air
samples indicates that the concentration of

ambient hazardous substance(s) has
increased significantly above the background
concentration for the site (see section 2.3).
Some portion of the significant increase must
be attributable to the site to establish the
observed release.
If an observed release can be established,
assign an observed release factor value of
550, enter this value in Table 6-1, and
proceed to section 6.1.3. If an observed
release cannot be established, assign an
observed release factor value of 0, enter this
value in Table 6-1, and proceed to section
6.1.2.
6.1.2 Potentialto release.Evaluate
potential to release only if an observed
release cannot be established; Determine the
potential to release factor value for the site
by separately evaluating the gas potential to
release and the particulate potential to
release for each source at the site. Select the

highest potential to release value (either gas
or particulate) calculated for the sources
evaluated and assign that value as the site
potential to release factor value as specified
below.
6.1.2.1 Gas otentiol to release. Evaluate
gas potential to release for those sources that
contain gaseous hazardous substances-that
is, those hazardous substances with a vapor
pressure greater than or equal to 10-9 torr.
Evaluate gas potential to release for each
source based on three factors: gas
containment, gas.source type, and gas
migration potential. Calculate the gas
potential to release value as illustrated in
Table 6-2. Combine sources with similar
characteristics into a single source in
evaluating the gas potential to release
factors.

TABLE 6-2.-GAS POTENTIAL TO RELEASE EVALUATION
Source te

Source

Gas containment
Sactor valut
factor value b

Gas source type
fpotential ©
factor value

Gas migration
factor
value d
C

Sum

Gas source value

A
B
(B+C)
A(B+C)
1........................................................
.....................................
..............................
:.......
.....................................
...........................
m
..........
......................................
....................................

. ............ ....... ............................................
.............................. . . ..............................................
..............................................................
2 ........................................................
3.........................................................
......................................
.....................................
.....................................
................................. . .....................................
...................................
4..............................
.............................
...................................... ..........................................................................
.................................... ............................
.... ....................................
5......................................................
......................................
..................................... .....................................
..............................................................................................................
....................................................................................................................................
..... . .......................... ...............................................................................................................

8

.........

............

....

.....................................................
..................
....................................
.................. ..............

Gas Potential to Release Factor (Select the Highest Gas Source Value)
'Enter
b Enter
'Enter
dEnter

a Source Type listed in Table 6-4.
Gas Containment Factor Value from section 6.1.2.1.1.
Gas Source Type Factor Value from section 6.1.2.1.2.
Gas Migration Potential Factor Value from section 6.1.2.1.3.
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6.1.2.1.1 Gas containment. Assign each
source a value from Table 6-3 for gas
containnent. Use the lowest value from
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Table 6-3 that applies to the source, exceptassign a value of 10 if there is evidence of

, biogas release or if there is an active fire
within the source.

TABLE 6-3.-GAS CONTAINMENT FACTOR VALUES
Assigned

vaue

Gas containment description

.....
10•
All situations except those specifically listed below ............................................................................
............
....
....................
:
...... . ..-.............
... ....
Evidence of biogas release. ............
........................
.................
........................................

-

-_.

10

Active fire within source ... .....................................
......................................................................................
............
...............
.... . .
Gas collection/treatment system functioning, regularly inspected, maintained, and completely covering source ...................................
............
0
Source substantially surrounded by engineering windbreak and no other containment specifically described in this table applies.....................
7

Source covered with essentally impermeable, regularly inspected, maintained cover .................... . .................
....
0
Uncontaminated soil cover >3 feet:
0
.....................
...........................................
vegetated
with
little
exposed
soil
................................
* Source substantially
. ...
......
3
.............
" Source lightly vegetated with much exposed solt ...................................................................

7
. ........
..... ......................
.......
...............
" Source substantially
devoid ofvegetation ..................................................................................

Uncontaminated soil cover

I foot and > 3 feet:

" Source heavily vegetated with essentially no exposed soil .............................................................................
...............
.....
...............
-Cover soil type resistant to gas migraton .......................................................................................
3
...............
.........................
....
7
-,Cover soil type not resistant to gas migration b or unknown ...........................................................................
" Source substantially *vegetatedwith
little exposed soil and cover soil type resistant to gas migration
....................................
7
* Other..........................................................................,..........
10
......
.....
.
10
.........
...........
I........................
....
........................................................................
....
:................
" Other ..................................................................

Uncontaminated soil cover < I toot:
Source heavily
vegetated with essentially no exposed soil and cover soil type resistant to gas migration
*" Other
..................................
trto

7
70

.

.. ... ........
0
i............
... ...... . . ... .........
, Other .............
..............
..............................................
..
..................................................................
...............

.. .........-.7
Intact building and no other containment specifically described in this table applies.........
Totally or partially enclosed within structurally
Source consists solely of intact, sealed containers:
0
...............
STotally protected from weather by regutarly inspected,maintained cover ...................................................................
..........
Otter ...................................................................................................................
..
. . . ..
.
3

This value must be used if applicable.
Consider moist fine-grained and saturated coarse-grained soils resistant to gas migration. Consider all other soils nonresistant
6.1.2.1.2 Gas source type. Assign a value
for gas source type to each source as follows:
e Determine if the source meets the
minimum size requirement based on the
source hazardous waste quantity value (see 
section 2.4.2.1.5). If the source receives a
source hazardous waste quantity value of 0.5
or more, consider the source to meet the
minimum size requirement.
.
* lif.the source meets the minimum size
requirement, assign it a-vahte from Table 8-4
for gas source type.
# If the source does not meet the minimum
size requirement, assign it a value of 0 for gas
source type.
If no source at the site meets the minimum
size requirement, assign each source at the
site a value from Table 6-4 for gas source
type.
TABLE 6-4.-SOURCE TYPE FACTOR
VALUES

Assigned
value
Source type
Gas I- Partca
ulate

Active fire area ................................Burn pit.................................................
Containers or tanks (buried/bolowground:
* Evidence of biogas release .
" No evidence of blogas release..
-Containers or tanks, not elsewhere
specified ..........................................
Contaminated soil (excluding land
treatment)........................................
Landfarm/land tveatment ..................

TABLE 6-4.--SOURCE TYPE FACTOR

VALUES-COncluded
Assigned
Source lype

value
Gas Particulate

Landfill:
* Evidence Otblegas release .:
33
. No evidence of biogas release.1
Pile:
" Tailings pile .
...
.........
6
6
" Scrap metal or junk pile ........
:. 6
* Trash pile ................
I
waste pile...................
* •Other
Chemical
wast&e pikt.......
..
17
Surface impoundments
iburied/
backfilted):
" Evidenceo biogas release .
" No evidence of biogas release Surface Impoundment (not buriedt
backfilted),
* Dry..................................................
aOt
Other types of sources, not elsewhere specified ................. .............

22'
• 22
28
17
6
28
26

33
11

22
22

19
28

22
0

0

8.1.2.1.3 Cos migrationpotential.Evaluate
this factor for each source as follows:
o Assign a value for gas migration
potential to each of the gaseous hazardous
substances associated with the source (see
section 2.2.2) as follows:
-Assign values from Table 0-5 for vapor
pressure and Henry's constant to each
hazardous substance. If tHlenry's
constant cannot be determined for a
hazardous substance, assign that
hazardous substance a value of 2 for
the Henry's constant component.
-Sum the two values assigned to the
hazardous substance.

-Based on this sum, assign the hazardous
substance a value from Table 6-0 for
gas migration potential.'
* Assign a value for gas migration
potential to each source as follows:
-Select three hazardous substances
associated with the source:
- -If more than three gaseous hazardous
substances can'be associated with
the source, select thiee that have*
the highest gas migration potential
values.
.
 -Iffewer than three.gaseous
hazardous substances can be
associated with a source, select all
of them.
-Average the gas migration potential
values assigned to the selected
hazardous substances.
-Based on this average value, assign the
soarce a gas migration potential value
from Table 6-7.
TABLE 6-5.-VALUES FOR VAPOR
PRESSURE AND HENRY'S CONSTANT
Vapor pessue (To")

Assigned
value

Greater than 10 ........................
3
...........
Greater than 10- t o.t
. ................
2
10- to to-

"

Less than 10*

..........

Henry's constant (atm-mlImol)
Greatr
I0~............a....
thn

11...........
0

Asvalud

-

Greater than
..
.........................
=
Greater ttan 10-'to 10'
tO-s to
-........
.........
Less ftan
...............

2
0
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TABLE 6-6.-GAS MIGRATION POTENTIAL
VALUES FOR A HAZARDOUS SUBSTANCE
Sum of values for vapor pressure and
Henry's constant

Assigned
value

0 ...................................................................
1 or 2 ...........................................................
3 or 4 ...........................................................

0

.

5 or 6...........................................................

6
11

.17

TABLE 6-7.-GAS MIGRATION POTENTIAL
VALUES FOR THE SOURCE
Average of gas migration potential
values for three hazardous
substances
0to < 3 ......................................................
3to < 8 ......................................................

Source

1..............
3................
3.............
.................

Assianed
ne
va us
0
6
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those sources that contain particulate
hazardous substances-that is, those
hazardous substances with a vapor pressure
less than or equal to 10- 1torr.
Average of gas migration potential
Assigned
values for three hazardous
value
Evaluate particulate potential to release for
substances•
each source based on three factors:
particulate containment, particulate source
8 to < 14 ................................
...................
11
type, and particulate migration potential.
14 .to
17 .............................
..........................
17
Calculate the particulate potential to release
If fewer than three hazardous substances can be value as illustrated in Table 6-8. Combine
associated with the source, compute the average
sources with similar characteristics into a
based only on those hazardous substances that can
single source in evaluating the particulate
be associated.
potential to release factors.
6.1.2.2.1 Particulatecontainment Assign
6.1.2.1.4 Calculationof gaspotential to
each source a value from Table 6-9 for
release value. Determine the gas potential to
particulate containment. Use the lowest value
release value for each source as illustrated in
from Table 6-9 that applies to the source.
Table 6-2. For each source, sum the gas
6.1.2.2.2 Particulatesourcetype. Assign a
source type factor value and gas migration
value for particulate source type to each
potential factor value and multiply this sum
source in the same manner as specified for
by the gas containment factor value. Select
gas sources in section 6.1.2.1.2.
the highest product calculated for the sources
6.1.2.2.3 Particulatemigrationpotential.
.evaluated and assign it as the gas potential to
Based on the site location, assign a value
release value for the site: Enter this value in
from Figure 6-2 for particulate migration
Table 6-1.
6.1.2.2 Particulatepotentialto release.
potential. Assign this same value to each
Evaluate particulate potential to release for
source at the site.
TABLE 6-7.-GAS MIGRATION POTENTIAL
VALUES FOR THE SOURCE-Concluded

TABLE 6-8.-PARTICULATE POTENTIAL TO RELEASE EVALUATION'
PartiulateParticulate
Particulate
atcaetye
mirgration potential
Source type
containment factor
fculate type
Particulatevalue
act"rvaluev
factor value
value b

Sum

Particulate source

A
B
C
(B+C)
A (B+C)
..................................................
.
..............................
.....................
...........................................................................
..................
...........................
...........
..
. ..
..
.
.
......................
....... ...........
........

5...............
. . . . .. ...............
. ...
..............
. .........................................................
................ ...................................... .........................................................................
5...................................................................
.......... ...........
.........
.........
......
...... ....... ...............
.........
........
.......
......
......................
.................
........
76.............................

.

.

.

.

.

.

.

.

..

.

.

.

7.................................................................
......
Particulate Potential to Release Factor Value (Select Highest Particulate Source Value)
Enter a Source Type listed in Table 6-4.
Particulate Containment Factor Value from section 6:1.2.2.1.
IEnter Particulate Source Type Factor Value from section 6.1.2.2.2.
dEnter Particulate Migration Potential Factor Value from section 6.1.2.2.3.
b Enter

TABLE 6-9.-PARTICULATE CONTAINMENT FACTOR VALUES
Particulate containment description
All situations except those specifically listed below ...................................................................................................................................................................................
Source contains only particulate hazardous substances totally covered by liquids..........................................................................................................................
Source substantially surrounded by engineered windbreak and no other containment specifically described in this table applies ....... ..
. . . . ..
Source covered with essentially impermeable, regularly inspected, maintained cover ...............
........................................
Uncontaminated soil cover > 3 feet:
" Source substantially vegetated with little or no exposed soil ...................................
...........................................................................
:..........................................
SSource lightly vegetated with m uch exposed soil .........................................................................................................................................................
.....................
" Source substantially devoid of vegetation ............................................................................................................................................
I..............................................
Uncontaminated soil cover > 1 foot and < 3 feet:
" Source heavily vegetatedowith essentially no exposed soil:
-- Cover soil type resistant to gas m igration ......................................................................................................................................................................................
-Cov
s ilr ype not esitan to gas migration Ior unknown .........................................................................................................................
,.................................
" Source substantially vegetated with little exposed soil and cover soil type resistant to gas migration I .................................
.................
SOther ......................................................................................................
........................................... .......................................
Uncontaminated soil cover < 1 foot:
- Source heavily vegetated with essentially no exposed soil and cover soil type resistant to gas migration
..................................
e Other ....................................................................................................................
:....................................................................................................................................
Totally or partially enclosed within structurally Intact building and no other containment specifically described in this table applies ............ .............. ...............
Source'consists solely of containers:
SAll cohtainers contain only liquids... .......................................................................................................................................................................................................
SAll containers intact, sealed, and totally protected from weather by regularly inspected, maintained cover..........................
* All containers intact and sealed ..........................................................................................................................................................................................................
SOther .....................................................................
.................................................
....
. ..... ...............................
* Consider moist fine-grained and saturated coarse-grained soils resistant to gas migration. Consider all other soils nonresistant.
BILLING CODE S6W-50

Assigned
value
10
0
7
0
0
3
7

3
7
10
7
10
7
0
0
3

10
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FIGURE 6-2.-PARTICULATE MIGRATION
POTENTIAL FACTOR VALUES-CONCLUDED
Particulate
Location

migration
potential
assigned

value

T1=Mean monthly temperature for month I,
in degrees Fahrenheit; for any month
having a mean monthly temperature less
than 28.4 *F, use 28.4 *F.
Based on the calculated Thornthwaite P-E
index, assign a source particulate migration
potential value to the site from Table 6-10.
Assign this same value to each source at the
site.

TABLE 6-10.-PARTICULATE MIGRATION
Hawaiian Islands
POTENTIAL VALUES
0
Hilo, Hawaii ...........................................
17
Honolulu, Oahu ....................................
17
Kahului, Maui........................................
Assigned
Thornthwaite P-E Index
17
Lanai ..........................
value
11
Lihue, Kauai...........................
...............
17
Molokai..................................................
0
Greater than 150 ....................
Pacific Islands
6
85 to 150 .......................................................
6
Guam ...........................
11
50 to less than 85 ...................
17
Johnston Island............................. ; .
17
Less than 50 .................................................
0
Koror Island ..........................................
6
Kwajalein Island ...................................
Mujuro, Marshall Islands ......................
0
6.1.2.2.4 Calculationofparticulate
0
Pago Pago, American Samoa .............
potential to release value. Determine the
0
Ponape Island .......................................
0
Truk, Caroline Islands .........................
particulate potential to release value for each
17
Wake Island...........................................
source as illustrated in Table 6-8. For each
0
Yap Island..............................................
source, sum its particulate source type factor
Alaska
value and particulate migration potential
17
Anchorage .............................................
factor value and multiply this sum by its
0
.......................
Annette ............................
particulate containment factor value. Select
17
Barrow....................................................
the highest product calculated for the sources
17
Barter Island ..........................................
17
Bethel .....................................................
evaluated and assign it as the particulate
17
Battles....................................................
potential to release value for the site. Enter
17
Big Delta ................................................
the value in Table 6-1.
6
Cold Bay ................................................
6.1.2.3 Calculationofpotentialto release
17
...............................................
Fairbanks
factor valuefor the site. Select the higher of
17
Gulkana..................................................
the gas potential to release value assigned in
11
Hom er ....................................................
6.1.2.1.4 and the particulate potential
0
Juneau............................
..section
.....................
11
King Salm on ..........................................
to release value assigned in section 6.1.2.2.4.
Kodiak ....................................................
0
Assign the value selected as the site potential
17
Kutzebue ................................................
to release factor value. Enter this value in
17
McGrath .................................................
Table 6-1.
11
Nome ............................
..........................
6.1.3 Calculationoflikelihood of release
11
St Paul Island .......................................
factor category value. If an observed release
Talkeetna ...............................................
6
is established, assign the observed release
17
Unalakleet ..............................................
factor value of 550 as the likelihood of release
Valdez ....................................................
0
0
Yakutat ...................................................
factor category value. Otherwise, assign the
American Virgin Islands
site potential to release factor value as the
17
St. Croix .................................................
likelihood of release factor category value.
11
St. John ..................................................
Enter the value in Table 6-1.
11
St. Thom as ............................................
6.2 Waste characteristics.Evaluate the
Puerto Rico
waste characteristics factor category based
6
Arecibo ...................................................
on two factors: toxicity/mobility and
6
Coloso ....................................................
11
Faiardo ..................................................
hazardous waste quantity. Evaluate only
Hum acao...............................................
6
those hazardous substances available to
11
Isabela Station .....................................
migrate from the sources at the site to the
17
Ponce ............................
........................
atmosphere. Such hazardous substances
11
San Juan...............................................
include:
- Hazardous substances that meet the
criteria for an observed release to the
For site locations not on Figure 6-2, and for
atmosphere.
site locations near the boundary points on
* All gaseous hazardous substances
Figure 6-2, assign a value as follows. First,
associated with a source that has a gas
calculate a Thornthwaite P-E index using the
containment factor value greater than 0 (see
following equation:
section 2.2.2, 2.2.3, and 6.1.2.1.1).
* All particulate hazardous substances
associated with a source that has a
12
containment factor value greater
'PE= E 115 [Pt/(T1 -1O) 10 /9 particulate
than 0 (see section 2.2.2, 2.2.3, and 6.1.2.2.1).
6.2.1 Toxicity/mobility.For each
hazardous substance, assign a toxicity factor
value, a mobility factor value, and a
where:
combined toxicity/mobility factor value as
specified below. Select the toxicity/mobility
PE=Thornthwaite P-E index.
factor value for the air migration pathway asPi=Mean monthly precipitation for month I,
specified in section 6.2.1.3.
in inches.

51655

6.2.1.1 Toxicity. Assign a toxicity factor
value to each hazardous substance as
specified in section 2.4.1.1.
6.2.1.2 Mobility. Assign a mobility factor
value to each hazardous substance as
follows:
" Gaseous hazardous substance.
-Assign a mobility factor value of 1 to
each gaseous hazardous substance
that meets the criteria for an observed
release to the atmosphere.
-Assign a mobility factor value from
Table 6-11, based on vapor pressure,
to each gaseous hazardous substance
that does not meet the criteria for an
observed release.
" Particulate hazardous substance.
-Assign a mobility factor value of 0.02 to
each particulate hazardous substance
that meets the criteria for an observed
release to the atmosphere.
-Assign a mobility factor value from
Figure 6-3, based on the site's location,
to each particulate hazardous
substance that does not meet the
criteria for an observed release.
(Assign all such particulate hazardous
substances this same value.)
-For site locations not on Figure 6-3 and
for site locations near the boundary
points on Figure 6-3, assign a mobility
factor value to each particulate
hazardous substance that does not
meet the criteria for an observed
release as follows:
-Calculate a value M:
2
M=0.0182 (US/[PE] )
where:
U=Mean average annual wind
speed (meters per second).
PE=Thornthwaite P-E index from
section 6.1.2.2.3.
-Based on the value M, assign a
mobility factor value from Table 6
12 to each particulate hazardous
substance.
* Gaseous and particulate hazardous
substances.
-For a hazardous substance potentially
present in both gaseous and
particulate forms, select the higher of
the factor values for gas mobility and
particulate mobility for that substance
and assign that value as the mobility
factor value for the hazardous
substance.
6.2.1.3 Calculationof toxicity/mobility
factor value. Assign each hazardous
substance a toxicity/mobility factor value
from Table 6-13, based on the values
assigned to the hazardous substance for the
toxicity and mobility factors. Use the
hazardous substance with the highest
toxicity/mobility factor value to asslgr o
value to the toxicity/mobility factor for the
air migration pathway. Enter this value in
Table 6-1.
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TABLE 6-11.-GAS MOBILITY FACTOR
VALUES
Vapor pressure (Torr

Assigned

TABLE 6-11.-GAS MOsUTY FACTOR
VALUES--Concluded
Vapor pressure (or)"

Greater than 101.0
Greater than 10- 1to 10- .............
Greater than 10- 3to 10-' ...................
..
0.2
Less than or equal to 10- .....................
Greater than 10 to tO .......
......
0.02

=
Assigned
Value

0.002
0.0002

1 Rules

andRegulations

Do not round to nearest integer.
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Hawaii

Kaua,
0

.0002

.0008
00

Maui

Pueio Rico

aDo not round to nearest inwer.

FIGURE 6-3
PARTICULATE MOBILITY FACTOR VALUES&
(CONTINUED)
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Location

TABLE 6-12.-PARTICULATE MOBILITY
FACTOR VALUES

FIGURE 6-3.-PARTICULATE MOBIUTY
FACTOR VALUES-CONCLUDED

FIGURE 6-3.PARTICULATE MOBILITY
FACTOR VALUES--CONTINUED
Particulated
mobility
assigned
value

Location

Particuated
mobility
assigned

M

Assigned
value

Greater than 1.4 x 10-' 2.............

0.02

Greater than 4.4 X 10- 1to...............

Pacific Islands
Guam......................................................
Johnston Island.....................................
Koror Island ...........................................
Kwajalein Island ....................................
M ujuro, M arshall Islands ......................
Pago Pago, American Samoa .............
Ponape Island .......................................
Truk, Caroline Islands ..........................
Wake Island ...........................................
Yap Island...............................
...

0.0002
0.002
0.00008
0.0002
0.00008
0.00008
0.00002
0.00008
0.002
0.00008

American Virgin Islands
1.4 x 10-2 ..................
... 0.008
St Croix .....................
..
0.0008
Greater than 1.4 x 10 1to....................
-3
St. John ...........................
0.0002 ......................
0.002
..............
4.4 x 10 ...........................
St. Thomas .
................. .........
02
Greater than34.4 x 10- to ............
1.4 X 10- .............
...........0.0008
Greater than 41.4 x 10 1to .....................
4.4 x 10- ..................... 0.0002
Greater than- 4.4 x 10- to ......................
1.4 x 10 . .................... 0,00008
0.00002
Less than or equal to 4.4 x 10- ..........
Do not round to nearest integer.

TABLE 6-1 3.-TOXICITY/MOBUTY FACTOR VALUES a
Toxicity factor value

Mobility factor value
1.0 ..................................................................................................................

10,000
.......................................................

........................................
0.2 ......................................................................................................................................
0.02 ....................................................................................................................................................................................
0.008 ......
...... ...................................................................................................................................................
0.002 .......................................................................................................................................................................
0.0008............................................................................................................................................................................
0.0002 ...........................................................................
. .....................................................................
0.00008 .....................................................
. . . . . . . . . ..................................................
0.00002 ...........................................................................................................................................................................

.

1,000

100

10,000

1,000

100

. 2,000
200

200
20

20
:2

80
20
8
2
0.8
0.2

1

10

0

1

0

2
0.2

0.2
0.02

0
0

10

8
2
0.8
0.2
0.08

0.8
0.2
0.08
0.02
0.008

0.08
0.02
0.008
0.002
0.0008

0.008
0.002
0.0008
0.0002
0.00008

0
0
0
0
0

0.02

0.002

0.0002 0.00002

0

Do not round to nearest integer.
6.2.2 Hazardous waste quantity.Assign a
hazardous waste quantity factor value for the
air migration pathway as specified in section
2.4.2. Enter this value in Table 6.-1.
6.2.3 Calculationof waste characteristics
factor category value. Multiply the toxicity/
mobility factor value and the hazardous
waste quantity factor value, subject to a
maximum product of I X We.Based on this
product, assign a value from Table 2-7
(section 2.4.3.1) to the waste characteristics
factor category. Enter this value in Table 6-1.
6.3 Targets.
Evaluate the targets factor category based
on four factors: nearest individual,
population, resources, and sensitive
environments. Include only those targets (for
example, individuals, sensitive environments)
located within the 4-mile target distance
limit, except: if an observed release is
established beyond the 4-mile target distance
limit, include those additional targets that are
specified below in this section and in section
6.3.4.
Evaluate the nearest individual and
population factors based on whether the
target populations are subject to Level I
concentrations, Level I1concentrations, or
potential contamination. Determine which
applies to a target population as follows.
If no samples meet the criteria for an
observed release to air and if there is no
observed release by direct observation,
consider the entire population within the
4-mile target distance limit to be subject to
potential contamination.

If one or more samples meet the criteria for
an observed release to air or if there is an
observed release by direct observation,
evaluate the population as follows:
9 Determine the most distant sample
location that meets the criteria for Level I
concentrations as specified in sections 2.5.1
and 2.5.2 and the most distant location (that
is, sample location or direct observation
location) that meets the criteria for Level II
concentrations. Use the health-based
benchmarks from Table 6-14 in determining
the level of contamination for sample
locations. if the most distant Level 11location
is closer to a source than the most distant
Level I sample location, do not consider the
Level II location.
* Determine the single most distant
location (sample location or direct
observation location) that meets the criteria
for Level I or Level UIconcentrations.
* If this single most distant location
is
within the 4-mile target distance limit,
identify the distance categories from Table
6-15 in which the selected Level I
concentrations sample and Level II
concentrations sample (or direct observation
location) are located:
-Consider the target population
anywhere within this furthest Level I
distance category, or anywhere within
a distance category closer to a source
at the site, as subject to Level I
concentrations.
-Consider the target population located
beyond any Level I distance

categories, up to and including the
population anywhere within the 
furthest Level II distance category, as
subject to Level II concentrations.
-Consider the remainder of the target
population within the 4-mile target

distance limit as subject to potential
contamination.
* If the single most distant location is
beyond the 4-mile target distance limit,
identify the distance at which the selected

Level I concentrations sample and Level II
concentrations sample (or direct observation
location) are located:
-If the Level I sample location is within
the 4-mile target distance limit, identify
the target population subject to Level I
concentrations as specified above.
-If the Level I sample location is beyond
the 4-mile target distance limit,
consider the target population located
anywhere within a distance from the
sources at the site equal to the

distance to this sample location to be
subject to Level I concentrations and
include them in the evaluation.
-Consider the target population located

beyond the Level I target population,
but located anywhere within a
distance from the sources at the site
equal to the distance to the selected

Level IIlocation, to be subject to Level
I1concentrations and include them in
the evaluation.
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Federl
Register
-/.;Vol.: 55, No. '241, / Friday, December -14, 1990/
Reister5166
-

-Do not include any target-population as
subject to potential contamination.

TABLE 6-1.4.-HEALTH-BASED
BENCHMARKS
FOR
HAZARDOUS
SUBSTANCES IN AIR
" Concentration corresponding to 'National
Ambient Air Quality Standard (NAAQS).
" Concentration corresponding to National
Emission Standards for Hazardous Air Pol
• lutants (NESHAPs).
Screening concentration for cancer corre
sponding to that concentration that corre
sponds to the 10- 6 individual cancerrisk for
inhalation exposures.
* Screening concentration for noncancer tox
icological responses corresponding to the
Reference Dose (RfD) for inhalation expo
sures.
TABLE 6-15.-AIR MIGRATION PATHWAY
DISTANCE WEIGHTS

distance to any residence or regularly 
occupied building or area, as measured from
any source at the.site with an air migration
containment factor value greater than 0.
Based on this shortest distance, assign a
value from Table 6-16 to the nearest
individual factor.
Enter the value assigned in Table 6-1.
TABLE 6-16.-NEAREST INDIVIDUAL
FACTOR VALUES
Distance to nearest individual (miles)

Asiguned

Level I concentrations .....
Level IIconcentrations .......................
Oto /
.........................
Greater than %to
................
Greater than to 1/2 ...........................
.
Greater than 1/ to I .................................
Greater than 1 ............. .............................

50
45
20
7
2
0
0

Distance does not apply.

Rules and Regulations
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concentrations. Multiply this sum by 10.
Assign the product as the value for this.
factor. Enter this value in Table 6-1.
6.3.2.3 Level II concentrations.Sum the
number of people subject to Level II
concentrations. Do not include those people
already counted under the Level I
concentrations factor. Assign this sum as the
value for this factor. Enter this value in Table
6-1.
6.3.2.4 Potentialcontamination.
Determine the number of people within each
distance category of the target distance limit
(see Table 6-15) who are subject to potential
contamination. Do not include those people
already counted under the Level I and Level
IIconcentrations factors.
Based on the number of people present
within a distance category, assign a distanceweighted population value for that distance
category from Table 6-17. (Note that the
distance-weighted population values in Table
6-17 incorporate the distance weights from
Table 6-15. Do not multiply the values from
Table 6-17 by these distance weights.)
Calculate the potential contamination
factor value (P1] as follows:

6.3.2 Population.In evaluating the
population factor, count residents, students,
Assigned
andworkers regularly present within the
Distance category (miles)
distance
target distance limit. Do not count transient
weights
populations such as customers and travelers
passing through the area.
0.................................
...... 1.0 ......................
In estimating residential population, when
Greater than 0 to Y................;
0.25
1 n
the estimate is based on thenumber of
Greater than V to ..............................
0.054
P=Y W,
residences, multiply each residence by the
Greater than /2 to 1................
0.016
10 i=1
average number of persons per residence for
Greater than I to 2..................................
0.0051
Greater than 2 to 3 ..................................
0.0023
the county in which the residence is located.
Greater than 3 to 4 ................
0.0014
6.3.2.1 Level of con'taminotion.Evaluate
where:
Greater than 4..........................................
0
the population factor based on three factors: * W,=Distance weighted population from
Level I concentrations, Level II
Table 6-17 for distance category i.
* Do not round to nearest integer.
concentrations, and potential contamination.
n=Number of distance categories.
Evaluate the population subject to Level I
6.3.1 Nearestindividual.Assign the
If P1 is less than 1, do not round it to the
concentrations (see section 6.3) as specified
nearest individual factor avalue as follows:
nearest ifiteger if PI is 1 or more, round to.the
in section 6.3.2.2, the population subject to
s If one or more residences or regularly
nearest integer. Enter this value in Table 6-1.
.Level II concentrations as specified in section
occupied buildings or-areas is subject to
6.3.2.3, and the population subject to potential
6.3.2.5 Calculationofpopulationfactor
Level I concentrations as specified in section
contamination as specified in section 6.3.2.4.
value. Sum the factor values for Level I
6.3, assign a value of 50.
For the potential contamination factor, use
• If not, but if one or.more a residences or
concentrations, Level Itconcentrations, and
population ranges in evaluating the factor as
regularly occupied buildings orareas is
potential contamination. Do not round this
specified in section 6.3.2.4. For the Level I and
subject to Level I1 concentrations, assign a
sum to the nearest integer. Assign this sum as
value of 45.
Level IIconcentrations factors, use the
the population factor value. Enter this value
- If none of the residences and regularly
population estimate, not population ranges, in
in Table 6-1.
occupied buildings and areas is subject to
evaluating both factors.
Level I or Level I1 concentrations, assign a
6.3.2.2 Level I concentrations.Sum the
value to this factor based on the shortest
number of people subject to Level I
TABLE 6-17.-DISTANCE-WEIGHTED

POPULATION VALUES FOR POTENTIAL CONTAMINATION FACTOR FOR AIR PATHWAY a
Number of people within the distance category

Distance category (miles)

0

I to
10

11 to
30

31 to
100

101
to
300

On a source ...............................
0
4
17
53
164
Greater than 0 to 4-................
0
1
4
13,
41
*Greater than 4:to ..................
0
0.2
0.9
3
9
Greater than to I ..................
0
0.06
0.3
0.9
3
Greater than 1 to 2.:...........
- 0
0.02
0.3
0.09
0.8
Greater than 2 to 3........... 0
0.009 0.04
0.1
0.4
Greater than 3 to 4 .............
0
0.005 0.02
0.07
0.2
Round the number of people present within a distance category to

301
to 1,000

1,001
to
3,000

522
131
28
8
3
1
0.7
nearest

1,633
!5,214
16,325
-52,137'
163,246'
521,360
1,632,455'
408"
-1,304
4,081
13,034
40,812.
130,340
408,114
88
282
882
2,815
8,815
28,153
88,153
26
83
261
834
2,612
8,342
26,119
8
27
83
266
833
2,659
8,326
4
12
38
120
375
1,199,
3,755
2
7
23
73
229
730
2,285
integer. Do not round the:assigned distance-weghted population value tonearest

3,001 to
10,000

10.001
to
30,000

30,001 to
100,000

100,001 .
to
300,000

0,001 to
1

1,000,001
to
3,000,000

integer..'
6.3.3 Resources. Evaluate the resources
factor as follows:

* Assign a value of 5 if one or more of the
following resources are present within one

half mile of a source at the site having an air
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migration containment factor value greater
than 0:
-Commercial agriculture.
-Commercial silviculture.
-Major or designated recreation area.
Assign a value of 0 if none of these
resources is present.
Enter the value assigned in Table 6-1.
6.3.4 Sensitive environments.Evaluate
sensitive environments based on two factors:
actual contamination and potential
contamination. Determine which factor
applies as follows.
If no samples meet the criteria for an
observed release to air and if there is no
observed release by direct observation,
consider all sensitive environments located,
partially or wholly, within the target distance
limit to be subject to potential contamination.
If one or more samples meet the criteria for
an observed release to air or if there is an
observed release by direct observation,
determine the most distant location (that is,
sample location or direct observation
location) that meets the criteria for an
observed release:
* If the most distant location meeting the
criteria for an observed release is within the
4-mile target distance limit, identify the
distance category from Table 6-15 in which it
is located:
-Consider sensitive environments
located, partially or wholly, anywhere
within this distance category or
anywhere within a distance category
closer to a source at the site as subject
to actual contamination.
-Consider all other sensitive
environments located, partially or
wholly, within the target distance limit
as subject to potential contamination.
* If the most distant location meeting the
criteria for an observed release is beyond the
4-mile target diistance limit, identify the
distance at which it is located:
-Consider sensitive environments
located, partially or wholly, anywhere
within a distance from the sources at
the site equal to the distance to this
location to be subject to actual
contamination and include all such
sensitive environments in the
evaluation.
-Do not include any sensitive
environments as subject to potential
contamination.
6.3.4.1 Actual contamination.Determine
those sensitive environments subject to
actual contamination (i.e., those located
partially or wholly within a distance category
subject to actual contamination). Assign
value(s) from Table 4-23 (section 4.1.4.3.1.1)
to each sensitive environment subject to
actual contamination.
For those sensitive environments that are
wetlands, assign an additional value from
Table 6-18. In assigning a value from Table
6-18, include only those portions of wetlands
located within distance categories subject to
actual contamination. If a wetland is located
partially in a distance category subject to
actual contamination and partially in one
subject to potential contamination, then
solely for purposes of Table 6-18, count the
portion in the distance category subject to
potential contamination under the potential

contamination factor in section 6.3.4.2.
Determine the total acreage of wetlands
within those distance categories subject to
actual contamination and assign a value from
Table 6-18 based on this total acreage.
Calculate the actual contamination factor
value (EA) as follows:

1

m
Y ([W+SjlDj)

EP= -

10 j=1

Where:

n
Sj= I'Si
i=1

n
EA=WA+ I Si
i=1

where:
WA=Value assigned from Table 6-18 for
wetlands in distance categories subject
to actual contamination.
Si= Value(s) assigned from Table 4-23 to
sensitive environment i.
n=Number of sensitive environments subject
to actual contamination.
Enter the value assigned in Table 6-1.
TABLE 6-1B.-WETLANDS RATING VALUES
FOR AIR MIGRATION PATHWAY R
Wetland area (acres)
Less than 1..............
I to 50 .......................................................
.
Greater than 50 to 100 ..............
Greater than 100 to 150 ............
Greater than 150 to 200............
Greater than 200 to 300............
Greater than 300 to 400 ............
Greater than 400 to 500............
Greater than 500 .................

Assigned
value
0
25
75
125
175
250
350
450
500

1Wetlands as defined in 40 CFR section 230.3.
6.3.4.2 Potential contamination.
Determine those sensitive environments
ldcated, partially or wholly, within the target
distance limit that are subject to potential
contamination. Assign value(s) from Table
4-23 to each sensitive environment subject
to potential contamination. Do not include
those sensitive environments already counted
for Table 4-23 under the actual
contamination factor.
For each distance category subject to
potential contamination, sum the value(s)
assigned from Table 4-23 to the sensitive
environments in that distance category. If a
sensitive environment is located in more than
one distance category, assign the sensitive
environment only to that distance category
having the highest distance weighting value
from Table 6-15.
For those sensitive environments that are
wetlands, assign an additional value from
Table 6-18. In assigning a value from Table
6-18, include only those portions of wetlands
located within distance categories subject to
potential contamination, as specified in
section 6.3.4.1. Treat the Wetlands in each
separate distance category as separate
sensitive environments solely for purposes of
applying Table 6-18. Determine the total
acreage of wetlands within each of these
distance categories and assign a separate
value from Table 6-18 for each distance
category.
Calculate the potential contamination
factor value (EP) as follows:

Su =Value(s) assigned from Table 4-23 to
sensitive environment in distance
category j.
n=Number of sensitive environments subject
to potential contamination.
Wj= Value assigned from Table 6-18 for
wetland area in distance category j.
Dj =Distance weight from Table 6-15 for
distance category j.
me=Number of distance categories subject to
potential contamination.
If EP is less than 1, do not round it to the
nearest integer; if EP is 1 or more, round to
the nearest integer. Enter the value assigned
in Table 6-1.
6.3.4.3 Calculationof sensitive
environments factor value. Sum the factor
values for actual contamination and potential
contamination. Do not round this sum,
designated as EB. to the nearest integer.
Because the pathway score based solely on
sensitive environments is limited to a
maximum of 60, use the value EB to
determine the value for the sensitive
environments factor as follows:
* Multiply the values assigned to
likelihood of release (LR], waste
characteristics (WC), and EB. Divide the
product by 62,500.
-If the result is 60 or less, assign the
value EB as the sensitive environments
factor value.
-If the result exceeds 60, calculate a
value EC as follows:

(60)(82,500)
EC


(LR)(WC)

Assign the value EC as the sensitive
environments factor value. Do not round
this value to the nearest integer.
Enter the value assigned for the sensitive
environments factor in Table 6-1.
6.3.5 Calculationof targetsfactor
category value. Sum the nearest individual,
population, resources, and sensitive
environments factor values. Do not round this
sum to the nearest integer. Assign this sum as
the targets factor category value. Enter this
value in Table 6-1.
6.4 Calculationof airmigrationpathway
score.Multiply the values for likelihood of
release, waste characteristics, and targets.
and round the product to the nearest integer.
Then divide by 82,500. Assign the resulting
value, subject to a maximum value of 100, as
the air migration pathway score (S.). Enter
this score in Table 6-1.
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7.0 _Sites.ContainingRadioactive

Substances.
In general, radioactive substances are
hazardous substances under CERCLA and
should be considered in HRS scoring. -,
Releases of certain radioactive substances
are, however, excluded from the definition of-

"release" in section 101(22) of CERCLA, as
amended, and should not be considered in
HRS scoring,
Evaluate sites containing radioactive
substances using the instructions specified in
sections 2 through 6, supplementedby the
instructions in this section. Those factors
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denoted with a "yes" in Table 7-1 are
evaluated differently for sites containing
radioactive substances than for sites
containing only nonradioactive hazardous
substances, while those denoted with a "no"
are not evaluated differently and are not
addressed in this section.

TABLE 7-1.-HRS FACTORS EVALUATED DIFFERENTLY FOR RADIONUCLIDES
Ground water pathway .

Status *

Surface water pathway

Status •

Soil exposure pathway

Status

-

Air pathway

Status

Ukelihood of Release
Ukelihood of Release
Likelihood of Exposure
Likelihood of Release
Observed Release ............ Yes . Observed Release ......... Yes
Observed Contamination ........
Yes
Observed Release ......... Yes
Potential to Release ......................
No
Potential to Release ..............
No
Attractiveness/Accessibility....
Gas Potential to Release
No
No
Containment ...............................
No
Overland Flow ContainNo to Nearby Residents ............ Gas Containment .........No
ment.
Net Precipitation ............ No
Runoff................ No
Area of Contamination ............
No,
Gas Source Type ................
No
Depth to Aquifer ........................
No
Distance to Surface Water..
No
Gas. Migration Potential......
No
Travel Time ................................
No
Flood Frequency ..................
No
Particulate Potential to
No
Release . ......................
No
Flood Containment ..............
Particulate Containment ......
No
Particulate Source Type
No
Particulate Migration PoNo
tential.
Waste Characteristics
Toxicity...................

Waste Characteristics
Waste Characteristics
Waste Characteristics
Toxicity/Ecotoxicity ......... Yes/
Toxicity ....................................
Yes
Toxicity ........................s
e..
r.
Yes
Mobility ............................................
No
Persistence/Mobility ................
Yes/No Hazardous Waste Quantity
Yes
Mobility .......................
..............
No
Hazardous Waste Quantity ...........
Yes
Bioaccumulation Potential
No
Hazardous Waste Quantity.... Yes
Hazardous Waste Quantity
Yes
.
.
Yes

Targets
Targets
Targets
Targets
Yes b
.
Yes b Nearest Individual .................
Yes b Resident Individual ..................
Yes b Nearest Intake ..........................
Nearest Well ..............................
Population .......................................
Yes b Drinking Water Population ......
Yes b Resident P. oulition. ...............
Yesb
Population .........................
........
Yes b
Resources ................. No
Resources ................................. No
Resources ......................
No
Wellhead Protection Area ............
No
Sensitive Environments ...........
b
Resources ....
.........................
No
Sensitive Environments ...........
No
Human Food Chain IndividYesb Terrestrial Sensitive EnvironNo
ual.
ments.
Human Food Chain PopulaYes b
tion.
Nearby Individual .............
No
No,
Population Within I Mile
Factors evaluated differently are denoted by "yes"; factors not evaluated differently are denoted by "no."

bDifference is in the determination of Level I and Level IIconcentrations.

In general, sites containing mixed
radioactive and other hazardous substances
involve more evaluation than sites containing
only radionuclides. For sites containing
mixed radioactive and other hazardous
substances, HRS factors are evaluated based
on considerations of both the radioactive
substances and the other hazardous
substances in order to derive a single set of
factor values for each factor category ineach
of the four pathways. Thus, the IRS score for
these sites reflects the combined potential
.hazards posed by both the radioactive and
other hazardous substances.
Section 7 is organized by factor category,
similar to sections 3 through 6. Pathwayspecific differences in evaluation criteria are
specified under each factor category, as
appropriate. These differences apply largely
to the soil exposure pathway and to sites
containing mixed radioactive and other
hazardous substances. All evaluation criteria
specified in sections 2 through 6 must be met,
except where modified in section 7.
7.1 Likelihoodof release/likelihoodof
exposure. Evaluate likelihood of release for
the three migration pathways and likelihood
of exposure for the soil exposure pathway as

specified in sections 2 through 6, except:
establish an-observed release and observed
contamination as specified in section 7.1.1.
When an observed release cannot be
established for a migration pathway, evaluate
potential to release as specified in section•
7.1.2. When observed contamination cannot
be established, do not evaluate the soil
exposure pathway.
7.1.1 Observedrelease/observed
contamination.For radioactive substances,
establish an observed release for each
migration pathway by demonstrating that the
site has released a radioactive substance to
the pathway (or watershed or aquifer, as
appropriate): establish observed
contamination for the soil exposure pathway
as indicated below. Base these
demonstrations on one or more of the
following, as appropri.ate to the pathway
being eviluated:
* Direct observation:
-For each migration pathway, a material
that contains one or more
radionuclides has been seen entering
the atmosphere, surface water, or
ground water, as appropriate, or is
known to have entered ground water

or surface water through direct
deposition, or
-For the surface water migration
pathway, a source area containing
radioactive substances has been
flooded at a time that radioactive
were present and one or
substances
more radioactive
substances were in
contact with the flood waters.
Analysis of radionuclide concentrations
in samples appropriate to the pathway (that
is, ground water, soil, air, surface water,
benthic, or sediment samples):
-For radionuclides that occur naturally
and for radionuclides that are
ubiquitous in the environment:
- -Measured concentration (in units of
activity, for example, pCi per
kilogram [pCi/kgJ, pCi per liter
[pCi/ll, pCi per cubic meter [pCi/
m3 ]) of a given radionuclide in the
-sample are at a level that:
-Equals or exceeds a value 2
standard deviations above the
mean site-specific background
concentration for that
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radionuclide in that type of
sample, or
- - -Exceeds the upper-limit value
of the range of regional
background concentration
values for that specific
radionuclide in that type of
sample.
- -Some portion of the increase must be
attributable to the site to establish
the observed release (or observed
contamination), and
- -For the soil exposure pathway only,
the radionuclide must also be
present at the surface or covered by
2 feet or less of cover material [for
example, soil) to establish observed
contamination.
-For man-made radionuclides without
ubiquitous background concentrations
in the environment:
-- Measured concentration (in units of
activity) of a given radionuclide in
a sample equals or exceeds the
sample quantitation limit for that
specific radionuclide in that type of
media and is attributable to the
site.
- -However, if the radionuclide
concentration equals or exceeds its
sample quantitation limit, but its
release can also be attributed to
one or more neighboring sites, then
the measured concentration of that
radionuclide must also equal or
exceed a value either 2 standard
deviations above the mean
concentration of that radionuclide
contributed by those neighboring
sites or 3 times its background
concentration, whichever is lower.
- -If the sample quantitation limit
cannot be established:
- - -If the sample analysis was
performed under the EPA
Contract Laboratory Program,
us& the EPA contract-required
quantitation limit (CRQL) in
place of the sample
quantitation limit in
establishing an observed
release (or observed
contamination).
- - -If the sample analysis is not
performed under the EPA
Contract Labatory Program,
use the detection limit in
place of the sample
quantitation limit.
- -For the soil exposure pathway only,
the radionuclide must also be
present at the surface or covered by
2 feet or less of cover material (for
example, soil) to establish observed
contamoination.
* Gamma radiation measurements (applies
only to observed contamination for the soil
exposure pathway):
-The gamma radiation exposure rate, as
measured in microroentgens per hour
(pR/hr) using a survey instrument held
1 meter above the ground surface (or 1
meter away from an aboveground
source), equals or exceeds 2 times the
site-specific background gamma
radiation exposure rate.
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-Some portion of the increase must be
attributable to the site to establish
observed contamination. The gammaemitting radionuclides do not have to
be within 2 feet of the surface of the
source.
For the three migration pathways, if an
observed release can be established for the
pathway (or aquifer or watershed, as
appropriate), assign the pathway (or aquifer
or watershed) an observed release factor
value of 550 and proceed to section 7.2. If an
observed release cannot be established,
assign an observed release factor value of 0
and proceed to section 7.1.2.
For the soil exposure pathway, if observed
contamination can be established, assign the
likelihood of exposure factor for resident
population a value of 550 if there is an area of
observed contamination in one or more
locations listed in section 5.1; evaluate the
likelihood of exposure factor for nearby
population as specified in section 5.2.1; and
proceed to section 7.2. If observed
contamination cannot be established, do not
evaluate the soil exposure pathway.
At sites containing mixed radioactive and
other hazardous substances, evaluate
observed release (or observed
contamination) separately for radionuclides
as described in this section and for other
hazardous substances as described in
sections 2 through 6.
For the three migration pathways, if an
observed release can be established based on
either radionuclides or other hazardous
substances, or both, assign the pathway (or
aquifer or watershed) an observed release
factor value of 550 and proceed to section 7.2.
If an observed release cannot be established
based on either radionuclides or other
hazardous substances, assign an observed
release factor value of 0 and proceed to
section 7.1.2.
For the soil exposure pathway, if observed
contamination can be established based on
either radionuclides or other hazardous
substances, or both, assign the likelihood of
exposure factor for resident population a
value of 550 if there is an area of observed
contamination in one or more locations listed
in section 5.1; evaluate the likelihood of
exposure factor for nearby population as
specified in section 5.2.1; and proceed to
section 7.2. If observed contamination cannot
be established based on either radionuclides
or other hazardous substances, do not
evaluate the soil exposure pathway.
7.1.2 Potentialto release.For the three
migration pathways, evaluate potential to
release for sites containing radionuclides in
the same manner as specified for sites
containing other hazardous substances. Base
the evaluation on the physical and chemical
properties of the radionuclides, not on their
level of radioactivity.
For sites containing mixed radioactive and
other hazardous substances, evaluate
potential to release considering radionuclides
and other hazardous substances together.
Evaluate potential to release for each
migration pathway as specified in sections 3,
4, or 6, as appropriate.
7.2 Waste characteristics.For radioactive
substances, evaluate the human toxicity
factor, the ecosystem toxicity factor, the
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surface water persistence factor, and the
hazardous waste quantity factor as specified
in the following sections. Evaluate all other
waste characteristic factors as specified in
sections 2 through 6.
7.2.1 Human toxicity. For radioactive
substances, evaluate the human toxicity
factor as specified below, not as specified in
section 2.4.1.1.
Assign human toxicity factor values
to
those radionuclides available to the pathway
based on quantitative dose-response
parameters for cancer risks as follows:
* Evaluate radionuclides only on the basis
of carcinogenicity and assign all
radionuclides to weight-of-evidence category
A.
• Assign a human toxicity factor value
from Table 7-2 to each radionuclide based on
its slope factor (also referred to as cancer
potency factor).
-For each radionuclide, use the higher of
the slope factors for inhalation and
ingestion to assign the factor value.
-If only one slope factor is available for
the radionuclide, use it to assign the
toxicity factor value.
-If no slope factor is available for the
radionuclide, assign that radionuclide
a toxicity factor value of 0 and use
other radionuclides for which a slope
factor is available to evaluate the
pathway.
* If all radionuclides available to a
particular pathway are assigned a human
toxicity factor value of 0 (that is, no slope
factor is available for all the radionuclides),
use a default human toxicity factor value of
1,000 as the human toxicity factor value for
all radionuclides available to the pathway.
At sites containing mixed radioactive and
other hazardous substances, evaluate the
toxicity factor separately for the radioactive
and other hazardous substances and assign
each a separate toxicity factor value. This
applies regardless of whether the radioactive
and other hazardous substances are
physically separated, combined chemically,
or simply mixed together. Assign toxicity
factor values to the radionuclides as specified
above and to the other hazardous substances
as specified in section 2.4.1.1.
At sites containing mixed radioactive and
other hazardous substances, if all
radionuclides available to a particular
pathway are assigned a human toxicity factor
value of 0, use a default human toxicity factor
value of 1,000 for all those radionuclides even
if nonradioactive hazardous substances
available to the pathway are assigned human
toxicity factor values greater than 0.
Similarly, if all nonradioactive hazardous
substances available to the pathway are
assigned a human toxicity factor value of 0,
use a default human toxicity factor value of
100 for all these nonradioactive hazardous
substances even if radionuclides available to
the pathway are assigned human toxicity
factor values greater than 0.
7.2.2 Ecosystem toxicity. For the surface
water environmental threat (see sections 4.1.4
and 4.2.4). assign an ecosystem toxicity factor
value to radionuclides (alone or combined
chemically or mixed with other hazardous
substances) using the same slope factors and
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procedures specified for the human toxicity
factor in section 7.2.1, except: use a default of
100, not 1,000, if all radionuclides eligible to
be evaluated for ecosystem toxicity receive
an ecosystem toxicity factor value of 0.
TABLE 7-2.-TOXICITY FACTOR VALUES
FOR RADIONUCLIDES
Assigned
value

Cancer slope factor I (SF) (pCi)3x 10-

<SF ..........................................

.

'
3x 10-12<SF<3x10-".
............................
SF<3x10- . . . . . . . . ... ..
SF not available for the radionuclide ......

.O,000
1,000
100
0

1Radionuclide slope factors are estimates of ageaveraged, individual lifetime total excess cancer risk
per picocune of radionuclide inhaled or ingested.
At sites containing mixed radioactive and
other hazardous substances, evaluate the
ecosystem toxicity factor separately for the
radioactive and other hazardous substances
and assign each a separate ecosystem
toxicity factor value. This applies regardless
of whether the radioactive and other
hazardous substances are physically
separated, combined chemically, or simply
mixed together. Assign ecosystem toxicity
factor values to the radionuclides as specified
above and to the other hazardous substances
as specified in sections 4.1.4.2.1.1 and
4.2.4.2.1.1. If all radionuclides available to a
particular pathway are assigned an
ecosystem toxicity factor value of 0, use a
default ecosystem toxicity factor value of 100
for all these radionuclides even if
nonradioactive hazardous substances
available to the pathway are assigned
ecosystem toxicity factor values greater than
0. Similarly, if all nonradioactive hazardous
substances available to the pathway are
assigned an ecosystem toxicity factor value
of 0, use a default ecosystem toxicity factor
value of 100 for all these nonradioactive
hazardous substances even if radionuclides
available to the pathway are assigned
ecosystem toxicity factor values greater than
0.
7.2.3 Persistence.For radionuclides,
evaluate the surface water persistence factor
based solely on half-life; do not include
sorption to sediments in the evaluation as is
done for nonradioactive hazardous
substances. Assign a persistence factor value
from Table 4-10 (section 4.1.2.2.1.2) to each
radionuclide based on half-life (t)12)
calculated as follows:
1
ti=

-1

1+1
r

v

where:
r=Radioactive half-life.
v =Volatilization half-life.
If the volatilization half-life cannot be
estimated for a radionuclide from available
data, delete it from the equation. Select the
portion of Table 4-10 to use in assigning the
persistence factor value as specified in
section 4.1.2.2.1.2.

At sites containing mixed radioactive and
other hazardous substances, evaluate the
persistence factor separately for each
radionuclide and for each nonradioactive
hazardous substance, even if the available
data indicate that they are combined
chemically. Assign a persistence factor value
to each radionuclide as specified in this
section and to each nonradioactive
hazardous substance as specified in section
4.1.2.2.1.2. When combined chemically, assign
a single persistence factor value based on the
higher of the two values assigned
(individually) to the radioactive and
nonradioactive components.

N = Estimated net activity content
(in curies) for the source (or
area of observed
contamination).
V =Total volume of material (in
cubic yards) in a source (or
area of observed
contamination) containing
radionuclides.
AC,=Activity concentration above
the respective background
concentration (in pCi/g) for
each radionuclide i allocated
to the source (or area of
observed contamination).
n=Number of radionuclides
allocated to the source (or
area of observed
contamination) above the
respective background
concentrations.

7.2.4 Selection of substance potentially
posing greatest hazard. For each migration

pathway (threat, aquifer, or watershed, as
appropriate), select the radioactive substance
or nonradioactive hazardous substance that
potentially poses the greatest hazard based
on its toxicity factor value, combined with
the applicable mobility, persistence, and/or
bioaccumulation (or ecosystem
bioaccumulation) potential factor values.
Combine these factor values as specified in
sections 2, 3,4,and 6.For the soil exposure
pathway, base the selection on the toxicity
factor alone (see sections 2 and 5).
7.2.5 Hazardous waste quantity. To

caculate the hazardous waste quantity factor
value for sites containing radioactive
substances, evaluate source hazardous waste
quantity (see section 2.4.2.1) using only the
following two measures in the following
hierarchy (these measures are consistent
with Tiers A and B for nonradioactive
hazardous substances in sections 2.4.2.1.1
and 2.4.2.1.2):
- Radionuclide constituent quantity (Tier
A).
* Radionuclide wastestream quantity (Tier

13).
7.2.5.1 Source hazardous waste quantity
for radionuclides. For each migration

pathway, assign a source hazardous waste
quantity value to each source having a
containment factor value greater than 0 for
the pathway being evaluated. For the soil
exposure pathway, assign a source hazardous
waste quantity value to each area of
observed contamination, as applicable to the
threat being evaluated. Allocate hazardous
substances and hazardous wastestreams to
specific sources (or areas of observed
contamination) as specified in section 2.4.2.
7.2.5.1.1 Radionuclide constituent
quantity (Tier A). Evaluate radionuclide

constituent quantity for each source (or area
of observed contamination) based on the
activity content of the radionuclides
allocated to the source (or area of observed
contamination) as follows:
* Estimate the net activity content (in
curies) for the source (or area of observed
contamination) based on:
-Manifests, or
-Either of the following equations, as
applicable:
N=9.1X10-7 (V)

where:

n
I AC
i=1

51665

or,
n
N=3.8x10-91V) I AC
i=1

where:
N=Estimated net activity content
(in curies) for the source (or
area of observed
contamination).
V=Total volume of material (in
gallons) in a source (or area of
observed contamination)
containing radionuclides.
AC,=Activity concentration above
the respective background
concentration (in pCi/I) for
each radionuclide i allocated
to the source (or area of
observed contamination).
n=Number of radionuclides
allocated to the source (or
area of observed
contamination) above the
respective background
concentrations.
- -Estimate volume for the source (or
volume for the area of observed
contamination) based on records or
measurements.
- -For the soil exposure pathway, in
estimating the volume for areas of
observed contamination, do not
include more than the first 2 feet of
depth, except: for those types of
areas of observed contamination
listed in-Tier C of Table 5-2
(section 5.1.2.2), include. the entire
depth, not just that within 2 feet of
the surface.
* Convert from curies of radionuclides to
equivalent pounds of nonradioactive
hazardous substances by multiplying the
activity estimate for the source (or area of
observed contamination) by 1,000.
* Assign this resulting product as the
radionuclide constituent quantity value for
the source (or area of observed
contamination).
If the rdionuclide constituent quantity for
the sourne (;rarea of observed
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contamination) is adequately determined
(that is, the total activity of all radionuclides
in the source and releases from the source (or
in the area of observed contamination] is
known or is estimated with reasonable
confidence), do not evaluate the radionuclide
wastestream quantity measure in section
7.2.5.1.2. Instead, assign radionuclide
wastestream quantity a value of 0 and
proceed to section 7.2.5.1.3. If the
radionuclide constituent quantity is not
adequately determined, assign the source (or
area of observed contamination) a value for
radionuclide constituent quantity based on
the available data and proceed to section
7.2.5.1.2.
7.2.5.1.2 Radionuclide wastestream
quantity(Tier B). Evaluate radionuclide
wastestream quantity for the source (or area
of observed contamination) based on the
activity content of radionuclide wastestreams
Rtlocated to the source (or area of observed
contamination) as follows:
& Estimate the total volume (in cubic
yards or in gallons) of wastestreams
containing radionuclides allocated to the
source (or area of observed contamination).
* Divide the volume in cubic yards by
0.55 (or the volume in gallons by 110) to
convert to the activity content expressed in
terms of equivalent pounds of nonradioactive
hazardous substances.
* Assign the resulting value as the
radionuclide wastestream quantity value for
the source (or area of observed
contamination).
7.2.5.1.3 Calculationof source hazardous
waste quantity valueforradionuclides.
Select the higher of the values assigned to the
source (or area of observed contamination)
for radionuclide constituent quantity and
radionuclide wastestream quantity. Assign
this value as the source hazardous waste
quantity value for the source (or area of
observed contamination). Do not round to the
nearest integer.
7.2.5.2 Calculationof hazardous waste
quantityfactor valuefor radionuclides.Sum
the source hazardous waste quantity values
assigned to all sources (or areas of observed
contamination) for the pathway being
evaluated and round this sum to the nearest
Integer, except: if the sum is greater than 0,
but less than 1, round it to 1. Based on this
value, select a hazardous waste quantity
factor value for this pathway from Table 2-6
(section 2.4.2.2).
For a migration pathway, if the
radionuclide constituent quantity is
adequately determined (see section 7.2.5.1.1)
for all sources (or all portions of sources and
releases remaining after a removal action),
assign the value from Table 2-6 as the
hazardous waste quantity factor value for the
pathway. If the radionuclide constituent
quantity is not adequately determined for one
or more sources (or one or more portions of
sources or releases remaining after a removal
action), assign a factor value as follows:
9 If any target for that migration pathway
is subject to Level I or Level IIconcentrations
(see section 7.3), assign either the value from
Table 2-6 or a value of 100, whichever is
greater, as the hazardous waste quantity
factor value for that pathway.

0 If none of the targets for that pathway is
subject to Level I or Level IIconcentrations,
assign a factor value as follows:
-If there has been no removal action,
assign either the value from Table 2-6
or a value of 10, whichever is greater,
as the hazardous waste quantity factor
value for that pathway.
-If there has been a removal action:
- -Determine values from Table 2-6
with and without consideration of
the removal action.
- -If the value that would be assigned
from Table 2-6 without
consideration of the removal action
would be 100 or greater, assign
either the value from Table 2-6
with consideration of the removal
action or a value of 100, whichever
is greater, as the hazardous waste
quantity factor value for the
pathway.
- -If the value that would be assigned
from Table 2-6 without
consideration of the removal action
would be less than 100, assign a
value of 10 as the hazardous waste
quantity factor value for the
pathway.
For the soil exposure pathway, if the
radionuclide constituent quantity is
adequately determined for all areas of
observed contamination, assign the value
from Table 2-6 as the hazardous waste
quantity factor value. If the radionuclide
constituent quantity is not adequately
determined for one or more areas of observed
contamination, assign either the value from
Table 2-6 or a value of 10, whichever is
greater, as the hazardous waste quantity
factor value.
7.2.5.3 Calculationofhazardous waste
quantityfactor valuefor sites containing
mixed radioactiveand otherhazardous
substances. For each source (or area of
observed contamination) containing mixed
radioactive and other hazardous substances,
calculate two source hazardous waste
quantity values-one based on radionuclides
as specified in sections 7.2.5.1 through
7.2.5.1.3 and the other based on the
nonradioactive hazardous substances as
specified in sections 2.4.2.1 through 2.4.2.1.5
(that is, determine each value as if the other
type of substance was not present). Sum the
two values to determine a combined source
hazardous waste quantity value for the
source (or area of observed contamination).
Do not round this value to the nearest integer.
Use this combined source hazardous waste
quantity value to calculate the hazardous
waste quantity factor value for the pathway
as specified in section 2.4.2.2, except: if either
the hazardous constituent quantity or the
radionuclide constituent quantity, or both,
are not adequately determined for one or
more sources (or one or more portions of
sources or releases remaining after a remoal
action) or for one or more areas of observed
contamination, as applicable, assign the
value from Table 2-6 or the default value
applicable for the pathway, whichever is
greater, as the hazardous waste quantity
factor value for the pathway.
7.3 Targets. For radioactive substances,
evaluate the targets factor category as

specified in section 2.5 and sections 3 through
6, except: establish Level I and Level II
concentrations at sampling locations as
specified in sections 7.3.1 and 7.3.2.
For all pathways (and threats), use the
same target distance limits for sites
containing radioactive substances as is
specified in sections 3 through 6 for sites
containing nonradioactive hazardous
substances. At sites containing mixed
,radioactive and other hazardous substances,
include all sources (or areas of observed
contamination) at the site in identifying the
applicable targets for the pathway.
7.3.1 Level ofcontamination at a
sampling location.Determine whether Level I
or Level It concentrations apply at a sampling
location (and thus to the associated targets)
as follows:
* Select the benchmarks from section 7.3.2
applicable to the pathway (or threat) being
evaluated.
* Compare the concentrations of
radionuclides in the sample (or comparable
samples) to their benchmark concentrations
for the pathway (or threat) as specified in
section 7.3.2. Treat comparable samples as
specified in section 2.5.1.
a Determine which level applies based on
this comparison.
* If none of the radionuclides eligible to be
evaluated for the sampling location have an
applicable benchmark, assign Level I to the
actual contamination at that sampling
location for the pathway (or threat).
9 In making the comparison, consider only
those samples, and only those radionuclides
in the sample, that meet the criteria for an
observed release (or observed
contamination) for the pathway, except:
tissue samples from aquatic human food
chain organisms may also be used for the
human food chain threat of the surface water
pathway as specified in sections 4.1.3.3 and
4.2.3.3.
7.3.2 Comparisonto benchmarks. Use the
following media specific benchmarks
(expressed in activity units, for example, pCi/
I for water, pCi/kg for soil and for aquatic
3
human food chain organisms, and pCi/m for
air) for making the comparisons for the
indicated pathway (or threat):
* Maximum Contaminant Levels (MCLs)
ground water migration pathway and
drinking water threat in surface water
migration pathway.
o Uranium Mill Tailings Radiation Control
Act (UMTRCA) standards-soil exposure
pathway only.
o Screening concentration for cancer
corresponding to that concentration that
6
corresponds to the 10' individual cancer risk
for inhalation exposures (air migration
pathway) or for oral exposures (ground water
migration pathway: drinking water or human
food chain threats in surface water migration
pathway; and soil exposure pathway).
-For the soil exposure pathway, include
two screening concentrations for
cancer-one for ingestion of surface
materials and one for external
radiation exposures from gammaemitting radionuclides in surface
materials.
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Select the benchmark(s) applicable to the
pathway (or threat) being evaluated.
Compare the concentration of each
radionuclide from the sampling location to its
benchmark concentration(s) for that pathway
(or threat). Use only those samples and-only
those radionuclides in the sample that meet
the criteria for an observed release (or
observed contamination) for the pathway,
except: tissue samples from aquatic human
food chain organisms may be used as
specified in sections 4.1.3.3 and 4.2.3.3. If the

concentration of any applicable radionuclide
from any sample equals or exceeds its
benchmark concentration, consider the
sampling location to be subject to Level I
concentrations for that pathway (or threat). If
more than one benchmark applies to the
radionuclide, assign Level Iif the
radionuclide concentration equals or exceeds
the lowest applicable benchmark
concentration. In addition, for the soil
exposure pathway, assign Level I
concentrations at the sampling location if

measured gamma radiation exposure rates
equal or exceed 2 times the background level
(see section 7.1.1).
If no radionuclide individually equals or
exceeds its benchmark concentration, but •
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sampling location to be subject to Level I
more than one radionuclide either meets the
concentrations. If more than one benchmark
criteria for an observed release (or observed
contamination) for the.sample or is eligible to applies to a radionuclide or other hazardous
be evaluated for a tissue sample (see sections substance, assign Level I if the concentration
4.1.3.3 and 4.2.3.3). calculate a value for index
of the radionuclide or other hazardous
I for these radionuclides as specified in
substance equals or exceeds its lowest
section 2.5.2. If I equals or exceeds 1, assign
applicable benchmark concentration.
Level I to the sampling location. IfI is less
If no radionuclide or other hazardous
than 1,assign Level 11.
individually exceed a benchmark
substance
and
mixed
radioactive
At sites containing
but more than one
concentration,
other hazardous substances; establish the
radionuclide or other hazardous substance
level of contamination for each sampling
either meets the criteria for an 6bserved
location considering radioactive substances
release (or observed contamination) for the
and nonradioactive hazardous substances
sample or is eligible to be evaluated for a
separately. Compare the concentration of
tissue sample, calculate an index I for both
each radionuclide and each nonradioactive
types of substances as specified in section
hazardous substance from the sampling
2.5.2. Sum the index I values for the two types
location to its respective benchmark
concentration(s). Use only those samples and
of substances. If the value, individually or
only those substances in the sample that
combined, equals or exceeds 1, assign Level I
meet the criteria for an observed release (or
*to the sample location. If it is less than 1,
observed contamination) for the pathway
"calculate an index Ifor the nonradioactive
except: tissue samples from aquatic human
hazardous sulstances as specified in section
used
as
food chain organisms may be
2.5.2. If Jequals or exceeds 1, assign Level I to
specified in sections 4.1.3.3 and 4.2.3.3. If the
the sampling location. Ifjis less than 1,
concentration of one or more applicable
assign Level II.
radionuclides or other hazardous substances
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from any sample equals or exceeds its
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benchmark concentration, consider the

