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ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Part 300
[FRL-3730-8]
RIN 2050 AB73

Hazard Ranking System

AGENCY: Environmental Protection
Agency.
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 II! 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,
05-245, 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, 05-230, 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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1. 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 * * *t 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
gites as accurately as the Agency believes is
feasible using information from preliminary
assessments and site inspections * * *
Meeting this standard does not require long-
term 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




51533

Federa! Register / Vol. 55, No. 241, [ Friday, December 14, 1890 / Rules é:_zd Regulations

water and that this agssessment 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 saction
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 ingh
priority to facilities where the release of
hazardous substances has resulted in
the closing of drinking water welis or
has contaminated a principal drinking
water supply. Finally, CERCLA section
. 125, added by SARA, requires revisions
to the HRS 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
Censervation 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:

* The quantity, tcxmzty and
conecentrations of hazardous
constituents that are present in such
waste and a comparison with other
wastes; ‘

* 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 HRS and -
requesting comments on a number of
issues. After a comprehensive review of
the original HRS, including
consideration cf alternative models and
“eience 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 pubhshmg 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 npot

be reevaluated.

The HRS 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 grourd 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 distarce

- . weighting ir 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 end 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.

EPA conducted a field test of the
proposed HRS 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 abjectives, 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 pubhc review and
comment.

II. Overview of the Final Rule

The rule being promulgated today
incorporates substantial changes to
revisions proposed in December 1988.

FFA has changed the rule for three

reasons: {1) To respond to the general

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:

s 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 establishimg 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;

¢ Elimination of Level III
concentrations and extension of
weighting based on levels of exposure to
nearest individual (well/intake; formerly
maximally exposed individual) factors;

¢ Modification of the weights
assigned to Level | and Level II
concentrations;

s Revisions to the benchmarks vsed
and methods for determining
exceedance of benchmarks;

* Use of ranges to assign values for
potentially exposed popu}ations;

e Inclusion of factors assessing

_exposures of the nearest mdwxdual in

all pathways;
¢ Revisions to distance and dilution

: weights.in all pathways except ground

water migration; -
* 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:

s Replacement of depth to aquifer/
bydraulic 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 inciude:

* Elimination of the separate
recreational use threat; _

«.Addition of a ground water to
surface water component;
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e 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 air
migration pathway include:

-® Separate evaluation of gas and
particulate potential to release; and

¢ Consideration of actual
contamination in 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

'ORIGINALHRS

-Likel_ihood of Release X _.W'aste Characteristics X Taréets

Observed Release ; “Toxicity/Persistence - - . Ground Water Use
. B e - _Hazardous Waste Quantity - - Distance to Nearest Well/
| Route Characteristics . " Population Served
" Depth to Aquifer of
Concern ‘
Net Precipitation
Permeability of
- Unsaturated Zone
Physical State
Containment

FINALHRS

Likelihood of Release X  Waste Characteristics - X  Targets

Observed Release ' Toxicity/Mobility ‘ Nearest Well

. or ‘ Hazardous Waste Quantity . - Population

Potential to Release Resources
Containment . Wellhead Protection Area
Net Precipitation ' ' ‘
Depth to Aquifer

Travel Time




Figure 2

Surface Water Migratioh Pathway

ORIGINAL HRS
Likelihood of Release X Waste Characteristics Targets
Observed Release Toxicity/Persistence ‘ Surface Water Use
or Hazardous Waste Quantity Distance to Sensitive Environment
Route Characteristics Population Served/Distance to
Facility Slope/Intervening Nearest Intake Downstream
Terrain: '
1-Year, 24-Hour Rainfall
Distance to Nearest Surface
Water
Physical State
Containment
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Figure 2

Surface Water Migration Pathway (continued)

FINALHRS
Likelihood of Release:
Overland Flow/Flood Component

Observed Release
or ;
Potential to Release

By Overland Flow
Containment
Runoff
Distance to Surface

Water

By Flood
Containment
Flood Frequency

' or

Likelihood of Release:
Ground Water to Surface
Water Component

Observed ﬁclcase ;
or

Potential to Release
Containment
Net Precipitation
Depth to Aquifer
Travel Time

i

Drinking Water Threat
Waste Characteristics x Targets
Toxicity/Mobility ! /Persistence ~ Nearest Intake
Hazardous Waste Quantity Population
: . Resources
+
~ Human Food Chain Threat
Waste Characteristics x Targets :
Toxicity/Mobility !/ Food Chain Individual
Persistence/Bioaccumulation ~ Population
- Hazardous Waste Quantity
+

Environmental Threat

Waste Characteristics b

Persistence/Bioaccumulation
Hazardous Waste Quantity

Ecosystem Toxicity/Mobility 1/

Targets
Sensitive Environments

lMobility is only applicable to the Ground Water to Surface Water

Component.
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Figure 3

Soil Exposure Pathway "

FINAL HRS

Resident Population Threat

Likelihood of Exposure X  Waste Characteristics X  Targets

Observed Contamination Toxicity ‘ Resident Individual
Hazardous Waste Quantity Resident Population
Workers
Resources
Terrestrial Sensitive
Environments

+

Nearby Population Threat

Likelihood of Exposure X  Waste Characteristics X  Targets

Attractiveness/Accessibility Toxicity Population Within 1 Mile
Area of Contamination Hazardous Waste Quantity Nearby Individual

, * New pathway.
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Figure 4

~ Air Migration Pathway

ORIGINAL HRS

Likelihood of Release @ X = Waste Characteristics X  Targets
Observed Release Reactivity and Incompatibility = Population Within 4-Mile -
' Toxicity Radius
Hazardous Waste Quantity Distance to Sensitive
Environment
Land Use
FINAL HRS
Likelihood of Release @ X = Waste Characteristics X  Targets
Observed Release Toxicity/Mobility Nearest Individual
or Hazardous Waste Quantity Population
Potential to Release ' Resources
‘ Sensitive Environments
Gas .
= Gas Containment
Gas Source Type
Gas Migration Potential
Particulate
4 Partii late Containment
Particulate Source Type
Particulate Migration )
Potential
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Section I1I 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 IIl are identified
in section IV. Because the rule has been
substantially rewritten to clarify the
requirements, editorial changes are not
generally noted.

L. 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 its
purpose ag 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 be
impractical because sites would
advance too far in the site assessment
process before they were determined
not to be NPL candidates. Several
commenters stated that, with the
additional requirements, the proposed
HRS is more of a quantitative risk-
assessment 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:

¢ 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

* 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
situations 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.

¢ 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
sequirement 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 prbposed
rule—"land use™ in the air nugrat:on
pathway, "dnnkmg water use” and
“other water use” in the ground water
u'igrahon pathway. and drmkmg water
use” and “other water use” mnthe -

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
ve 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 migration 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.

¢ In the surface water and ground
water migration pathways, Level I
benchmarks have been dropped.

¢ In ali pathways, hazardous waste
quantity values are based on ranges,
which will reduce documentation
requirements. The methodology and
explanation for evaluating the
hazardous waste quanhry factor have
been simplified.

« Containment tables have been
simplified in the air, g: .und water, and
surface water migration pathways.

A number of the simplifications, such
as the changes 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 example, the hierarchy for -
determining hazardous waste quantity
allows using data on the quantity of -
hazardous constituents if they are
available or ¢an be determined;

additionally, data on the quantity of
hazardous wastestreams, source
volume, and source area can be used,

- depending on the completeness of data

within the hierarchy. The hierarchy
allows a site to be scored at the most
precise level for which data are
reasonably available, but does not
require extensive data collection where
available data are less precise.

In response to comments on the
complexity of the rule language, the
presentation of the HRS has been
reorganized and clarified. Factors that
are evaluated in more than one pathway
are explained in a separate section of
the final rule (§ 2) to eliminate the
repetition of instructions. The proposed
HRS included descriptive background
material that, while useful, made the
HRS difficult to read. Much of this
descriptive material has been removed
from the rule.

B. HRS Structure Issuves

Although the proposed rule retained
the basic structure of the original HRS, a
number of commenters felt that the HRS
should provide results consistent with
the resul's of a quantitative risk
assessment. Several commenters
identified this issue explicitly, while
others identified specific aspects of the
proposed rule that they believed to be
inconsistent with basic risk assessment
principles. The commenters maintained
that if the HRS is to reflect relative risks
to the extent feasible, as required by the
statute, its structure should be modified
to better reflect the methods employed
in guantitative risk agsessments.
Commenters stressed the need for EPA
to follow the advice of the EPA Science
Advisory Board (SAB) as expressed in
the SAB review of the HRS:

Revisions to the HRS should begin with the

development of a chain of logic, without
regard for the ease or difficulty of collecting
data, that would lead to a risk assessment for
each site. This framework, but not the
underlying logic, would be simplified to
account for the very real difficelties of data
collection. .

This chain of logic * * * should lead to a
situation in which ar. increased score reflects
an increased risk presented by a site.

In response to the structural issues
raised by commenters and to the
statutory mandate to reflect relative risk
to the extent feasible, EPA made a
number of changes to the final rule.
These structural changes affect how
various factors are scored and how
scores areé combined, but do not involve
changes in the types or amount of data
required to score a site with the HRS.
The Agency stresses that the limited
data generated at the Sl stage are
designed to support site screening, and

are not intended to provide support for a
quantitative risk assessment. ‘

General structural changes. While the
final rule retains the basic structure of
the proposed rule in that three factor
categories (likelihood of release, waste
characteristics, and targets) continue to
be muitiplied together to obtain pathway
scores, the structure has been changed
in certain respects to make the
underlying logic of the HRS more
consistent with risk assessment
principles.

The key structural changes to lhe
waste characteristics factor category
were to-make use of consistent scales
ard to multiply the hazardous waste
quantity and toxicity (or, depending on
the pathway and threat, toxicity/
mebility, toxicity/persistence, or
toxicity/persistence/bioaccumulation)
factors. Within the waste characleristics
factor category, factors have been
modified so they are on linear scales.
These modifications make the functional
relationships between the HRS factors
more consistent with the toxicity and
exposure parameters evaiuated in risk
assessments.

Where possible, the final rule assigns
similar maximum point values to factor
categories across pathways. The
likelihood of release (likelihood of
exposure] factor category is assigned a
maximum value of 550; the waste
characteristics factor category is
assigned a maximum value of 100
(except for the human food chain and
environmental threats of the surface
water migration pathway}; the targets
factor caiegory is not assigned a
maximum. EPA determined that in
general targets should be a key
determinant of site threat because the
data on which the targets factors are
based are relatively more reliable than
most other data available at the Sl
stage.

Likelihood of release. Except in the
air migration pathway, the proposed rule
assigned the same maximum value to
observed release and potential to
release. In the fina! rule, an observed
release is assigned a value of 550 points
and potential to release has a maximum
value of 500 in all pathways. This
relative weighting of values reflects the
greater confidence (the association of
risks with targets] when reporting an,
observed release as opposed to a
potential release. As a result of this
change in point values at the factor
category level, as well as the new
maximums for most pathways, the
values assigned to individual potential
to release factors have been adjusted.

Waste characteristics. The proposed
rule assigned a maximum point value to
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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. . i

Although the HRS does not employ
the same type and quality of information
that would be used to support a risk

" assessmernit (e.g.. pounds of waste and
mobility are combined in the ground
water pathway as a surrogate for long-
term 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 betweern 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
excepiions have been made to
accommodate the bioaccumulation
factor (or ecosystem bioaccumulation
factor), applied inthese 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 1,000.

Turgets. 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 rigsk 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 enceurages 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 HRS should act asa .
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 1o

scoring waste guantity 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 (100x] 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
wastesireams, 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 kazardous
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 wil!
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.



_Federal Register /| Vol. 55, Nu. 241, / Fricay, December 14, 1990 , Rules and Regulations.

51543

W‘here an adequate determination of
tke 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 subiect to Level 1 or
II contamination, the minimum
hazardous waste quanhty 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 Il contamination,
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. I there 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 &
factor value of 100 or greater would
have been assigned without
consideration of the remaval 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 non-
cancer 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 valses

‘'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
{mebility/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 concentration-
weighted average value of all
substances. These alternatives were
also tested using toxicity /mobility

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 in EPA's 1988 Technical
Support Document for the Proposed
Revisions to the Hazard Ranking
System, quantitative consideration of
synergistic Iantagomstu: 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 mumerous substances because this
approach’ignores the technical
complexities related to interactions (i.e.,
the possibility of antagonistic effects.)

-. One commentfer suggested that a
waste's toxicity should be assessed in
terms of its “degree of risk,” and that
this could be measured by comparing
constituent concentrations at the point
of exposure to appropriate toxicity
reference levels. Two commenters ;
stated that toxicity should be measured
at a likely point of human exposure -
rather than at the waste site. ¢

The toxicity of a substance, as used in
the HRS, is an inherent property, often
expressed quantitatively as a dose or -
exposure concentration associated with
a specific response (ie. a dose-respanse
relationship). These toxicity values, in
general, are independent of expected
environmental exposure levels; many
are based on laboratory tests on
animals. Risk, on the other hand, is a
function of toxicity; the concentration ef
a substance in environmental media to ,
which humans may be exposed, and the
likelihood of exposure to that meditim
(and the population likely to be
exposed). The toxicity factor in the
waste characteristics factor category of
the HRS is intended to reflect only the
inherent toxicity (i.e., the basic dose-
response relationship) of substances
found at the site. The HRS as a whole is
intended to evaluate, to the extent
feasible, relative risks posed by sites by
including factors for likelihood of
release, waste quantity, toxicity, and the
proximity of potentially exposed
‘populations. If actual contamination (for
example, of drinking water) has been
detected at a site, the measured
environmental concentration of each |
substance is compared with its
appropriate health-based or ecological-
based concentration limit (i.e., its
benchmark). If these environmental
concentrations equal or exceed a ;
benchmark, certain target factors are
assigned higher values than if
environmental concentrations are less
than benchmarks.

Two commenters suggested usmg
Cancer Potency Factors to score toxicity
only for Class A and B1 carcinogens,
and using reference doses (RfDs) for
scoring Class B2 and C carcinogens {i.e.,
substances for which there is
inadequate or no direct human evidence
of carcinogenicity).

In response, EPA believes that
because the HRS is & screening tool, it
should maintain a conservative (i.e.,
protective) approach to evaluation of
potential cancer risks. EPA's 1986
Guidelines for Carcinogen Risk
Assessment (51 FR 34014, September 24,
19886) provide for substances in Class A

\

and Class B/(both B1 and B2) to be
regarded as suitable for quantitative-
human risk assessment. In general,
according to EPA’s 1889 Risk
Assessment Guidance for Superfund:
Human Health Evaluation Manoael,
Class C substances are evaluated for
cancer risks within the Superfund risk
assessment process. Thus, the use of
cancer risk information for Class B2 and
C substances in the HRS is consistent
with the objective of maintaining a
conservative approach and with other
Agency and Superfund program risk
assessment guide

In response to comments that the best
available data should be used to score
sites, that accepted Agency practices be
relied on, and that consistency across
pathways be encouraged, the Agency
has modified slightly the way the

" toxicity value for a substance is

selected. The final rule requires the use
of carcinogenicity and chronic toxicity
data, when available, over acute toxicity
data. If both slope factors and RfDs are
available, the higher of the values
assigned for these types of toxicity
parameters is used. If neither is
available, but acute toxicity data are
available, the acute toxicity data are
used to assign toxicity factor values.
EPA decided to give preference to slope
factors and RID values because these
undergo more extensive Agency review
and are based on long-term exposure
studies.

E. Radionuclides

The proposed HRS assigned
radionuclides a maxdmum toxicity value,
but included no other procedures
specific to radionuclides.

One commenter, the .S, Department
of Energy (DOE), asserted that the
pmposegl}ﬂés “* * * contains an i
inequitable bias regarding radionuclides
* * **DOE spemﬁcally criticized ;
assigning maximum toxicity factor
values to radionuclides, “* * * where,
in fact, the health impact associated
with radionuclides is associated with
the type of decay, the level of decay
energy, the half-life, the mobility, the
concentration of the radionuclide,
internal biological factors, and external
pathway factors.” DOE proposed using
concepts for evaluating radionuclides
that were included in its Modified

. Hazard Ranking System {mHRS). In its

subsequent comments on the HRS field
test report, DOE stated that it
considered the ** * * method of
handling radionuclides int the proposed

revised HRS to be a serious flaw in the

evaluation system.”

In the final rule, EPA has clarified and
significantly changed how radionuclides
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 substance-
specific 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
radicactive 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 Atomic Energy 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 substances
should be included in HRS scoring and
gection 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 Radiauon 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
obsenred release through analysis of
samples for radionuclides differ
considerably from the criteria used for
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 (pounds, a
measure of mass). EPA believes it is
preferable to use 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 activi'y
content of the radionuclides or
radionuclide wastestreams associated
with each source. For sites with both
radionuciides 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. lncorporated 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 new
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 1),

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

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~¢individual cancer
risk for inhalation or oral exposures, as
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 haif-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 7
radionuclides can be an extremely
important eXposure route.

F. Mobility/Persistence

The proposed rule added mobitity
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 commeon issues included: -

* Concern about the use of
coefficients of aqueous migration to
establish mobility values for inorganic

cations and anions;
"~ e Buggestions that solubility values,
distribution coefficients, and other
measures be used to establish mobility
values for anions and cations; and

* 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
radionuclides, 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 half-
lives 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 half-
life because the data on which its half-
life 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 free-
radical oxidation as a degradation
mechanism. For hazardous substances
that sorb readily to particulates found in
natural water bodies, the persistence
equation as proposed overemphasized
the importance of degradation
mechanisms that occur in the liguid
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:

¢ 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 of gases from
sources into the atmosphere; and

o 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
struchiral and air migration pathway
cominents, the Agency thoroughly re-
assessed the adequacy. of the mobility
factors in the likelihood of release 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 of likelihood 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 factors that
improve evaluations of release

.magnitude and duration. The gas and

particulate mobility factors in 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 factor is based
on a simplified fine-particle wind-
erosion mode! and reflects the combined
effects of differing wind speeds and soil
moisture. Analyses indicated that soil
moisture was dominant 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. Observed Release

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 an overly 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 for a 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 of 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 hazai ous substance
to the site. (The SQL is the quantity of a
hazardous substance that can be
reasonably quantified, given the limits
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 sample measurement
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 analyfic 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 foliowed when the SQL
is unavailable and defines various types
of detection and quantitation limits in
the context of the HRS. [Seesz.aefthe
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 I and Level ). Sensitive -
environments in the surface water
migration pathway were evaluated
based on two levels of actual
contamination {exceeding benchmark or
ot 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 cbserved release
(or observed contamination) would be
- the enly 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 ted 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
inal 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,
251,252,331,33.2,41.231,41.23.2,
413.31,41.33.2,4143.1,42231,
42232 42331,423.3.2,4.2431,
51.31,513.2,83.1,63.2 634,731,
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 cancluded
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 toal.
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, maxinmm
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

* (AWQU) as ecological-based

benchmarks for the environmental
threat. EPA received 21 comments from
12 commenters 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 RiDs. 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 S5Cs {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
on specific 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
HRS is improved by including
concentrations based on nationally
uniform standards, criteria, or toxicity
values as health-based or ecological-
based 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 nsed 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




51548  Federal Register / Vol. 55, No. 241, / Friday, December 14, 1990 / Rules and Regulations

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 bernchmark 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 benichmarks 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
lII 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 RfDs for oral
exposures, and SCs for cancer based on
slope factors for oral exposures and 10~¢
individual 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.

* Benchmarks in the surface water

_human food chain threat include FDA
‘Action Levels for fish or shellfish, SCs
for non-cancer effects based on RiDs for
oral exposures, and SCs for cancer
based on slope factors for oral
exposures and 10™¢ individual cancer
risk (see Table 4-17).

¢ Benchmarks in the surface water
environmental threat include AWQC
and Ambient Aquatic Life Advisory
Concentrations (AALACs); AALACs
will be considered as they become
available (see Table 4-22). _

¢ Benchmarks in the soil exposure
pathway include SCs for non-cancer
effects based on RfDs for oral
exposures, and SCs for cancer based on
slope factors for oral exposures and 10~¢
individual cancer risk (see Table 5-3).

* Benchmarks in the air migration
pathway include National Ambient Air

Quality Standards, National Emission
Standards for Hazardous Air Pollutants
(NESHAPs) that are expressed in
ambient concentration units, SCs for
non-cancer éffects based on RfDs for
inhalation exposures, and SCs for
cancer based on slope factors for
inhalation exposures and 10~ ¢ individual
cancer risk {see Table 6-14).

Several commenters suggested
technical refinements for deriving
health-based benchmarks. Although
qualifying information is useful and
important and is, in fact, used
extensively in the RI/FS process, the
benefits of including such information in
the HRS must be balanced against its
limited scope and purpose as well as the
limited data available to determine
concentration at the point of exposure.
Consequently, in the final rule:

¢ All health-based benchmarks are
set in reference to the major exposure
concern for each pathway or threat (e.g.,
benchmarks in the air migration
pathway are set in reference to
inhalation only; benchmarks in drinking
water, the human food chain threat, and
the soil exposure pathway are set in
reference to ingestion), except for
radionuclides for which external
exposure is also considered in the soil
exposure pathway;

¢ All benchmarks are set in reference
to uniform exposure assumptions that
are consistent with RI/FS procedures
(e.g., water consumption is assumed to
be two liters per day; body weight is
assumed to be 70 kg);

¢ State water quality standards and
other State or local regulations are not
included as benchmarks because they
would introduce regional variation in
the HRS;

* A hierarchy has been developed to
provide a single benchmark
concentration for each hazardous
substance by pathway and threat; and

¢ Qualitative weight-of-evidence is

not used in deriving SCs for carcinogens.

In the NPRM, EPA requested
comments on how many tiers (levels]) of
actual contamination to consider when
weighting populations relative to
benchmarks (i.e., which of three .
alternative methods presented should be
adopted). EPA received two comments
on this issue and three related
comments regarding the weighting
factors for each level. One commenter
supported Alternative 2 (i.e., use of two
levels of observed contamination and
one level of potential contamination).
Another commenter suggested that
Level I and Level Il concentrations be
combined to include the range of
contaminant levels above background,
but below health-based benchmarks. A
third commenter suggested that the

weighting factors for each level be
reconsidered. A fourth commenter
suggested that Y1000 of a benchmark
factor is inappropriate because it is
excessively conservative and difficult to
detect. The fifth commenter suggested
that because Level Il represents
concentrations with cancer risks below
10”7, populations exposed to Level LI
concentrations should not be considered

-in the population category of drinking

water threats.

EPA conducted a number of analyses
on the subject of benchmark tiers and
has dropped Level IIl contamination. In
the final rule, Level I contamination is
defined as concentration levels for
targets which meet the criteria for actual
contamination {see § 2.5 of the final
rule) and are at or above media-specific
benchmark levels; Level Il
contamination is defined as
concentration levels for targets which
either meet the criteria for actual
contamination but are less than media-
specific benchmarks, or meet the criteria
for actual contamination based on direct
observation; and potential :
contamination is defined as targets that
are potentially subject to releases (i.e.,
targets that are not associated with
actual contamination for that pathway
or threat). These three tiers are used to
assign values to both the nearest
individual (or well or intake) and the
population factors. As a result of EPA’s
analyses of benchmark issues, the
weighting assigned to Level I and Level
II contamination has been changed and
made consistent across pathways. For
example, Level I populations are now
multiplied by a factor of 10 in all
pathways. As in the proposed rule,
potentially contaminated populations
and nearest individuals (or wells or
intakes) are distance or dilution
weighted.

The proposed rule summed the ratios
of all hazardous substances to their
individual benchmarks as a means of
defining the level of actual
contamination, and EPA requested
comments on the appropriateness of this
approach to scoring multiple substances
detected in drinking water. Of the 10
comments in response to this proposal,
nine strongly opposed the proposed
approach, particularly when applied to
drinking water standards (i.e., MCLs},
MCLGs, and noncarcinogens. One
commenter supported the proposed
approach.

EPA has decided to retain the
summing of ratios of hazardous
substances to their individual
benchmarks, but in a modified form. The
final rule sums measures of carcinogenic
and noncarcinogenic effects separately:
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" concentrations specified in regulatory
limits {e.g., NAAQS, MCLs, or FDA
Action Levels) are not inciuded in the
summing algarithm. EPA recognizes that
a more precise estimate of relative risk -
would be obtained by sutnming the
ratios of hazardous substances to their
individual RiD-based concentratiors 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 RID-
based benchmark levels is appropriate
for the screening parpose of the HRS.

EPA proposed and solicited comments
on a range of 107 * to 10~7 for individual
cancer risk levels of concern in
establishing levels of actual
contamination with respect to health-
based benchmarks. EPA received eight
comments concerning this risk range.
Four commenters suggested restricting
the range {0 10~ ¢ 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 167¢
individual cancer risk level. One
commenter stated that 107 *to 1077
generally is the risk range considered for
Superfund response. The final rule
defines only two leveis 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 1074t0 10° -
incremental individual lifetime cancer
risk based on the use of reliable cancer
potency information. EPA has selected
the 10 screening risk leve! in defining
the HRS benchmark leve! for cancer risk
because it is the lower end of the cancer
risk range {i.e., 10~* to 107 identified in
the NCP and used by other EPA :
regulatory programs. ? s

Two commenters objected to
assigning releases of substances with no
benchmarks to Level Il as a default
value. One snggested assigning
unknowns to Level III because
substances that are frequently released
or are known or suspected to canse
health problems are studied before

" those that are not. The other obiected '

because “the absence of data is not
data.” _

Because EPA has decided to adopt a
benchmark system incorporating only
two levels of actual contamination, the
default level is Level I1. If none of the
hazardous substances eligible to be
evaluated at a sampling location has an
applicable benchmark, but actual
contamination has been established, the
actual contamination at the location is
assigned to Level II.

I Use Faoctors

The proposed HRS included factors to
assign values to uses of potentially
affected resources in the three migration
pathways: ground water use (drinking
water and other) in the ground water
migration pathway, drinking water and
other use and fishery use in the surface

‘water migration pathway, and land use

in the air migration pathway.

EPA received a number of comments
on each of these factors. The
commenters raised specific objections to
distinctions drawn among various
potential uses and to the weights
assigned to those uses. For example, for
the ground water use factor, some
commenters asserted that the HRS
should not delineate between private

- and public water supply contamination.

For the surface water use factors, a
commenter recommended a range of
assigned values for irrigation of
commercial food or forage crops-
because of variations in rates of uptake
of hazardous substances. For the land
use factor, two commenters urged giving
greater consideration to institutional
land use because of the sensitive
populations that would be exposed.
Partly in response to these comments,
and in an effort to simplify the HRS,
EPA has substantially revised the
method of incorporating resource use
information in targets factor categories.
The field test indicated that collecting
data-on each of the use factors involved
considerable effort at many sites. in
addition, because of weighting factors
applied to potentialiy contaminated
populations, at sites with no actual
contamination, nse factors were !
contributing more to the targets value
than were large populations. As some
commenters pointed out, the use factors
mixed concerns about human health
with concerns about the value of the
resource and, therefore, were partially
redundant with population factors. To
avoid redundancy with human health
concerns as evaluated through the
populatlon factor, EPA has made major
changes in how resourc® uses are
evaluated and scored in the final rule.

In each migration pathway, the use
factors have beenreplacedbva
resources factor that assigns values fo
resources appropriate for the pathway.
In addition, a resources factor has been
added to the soil exposure pathway. The
resources factor for a pathway is
assigned a maximum of five points if
any of the resource uses for that
pathway exists within the target
distance limit in the ground water or
surface water migration pathway, within
one-half mile of a source in the air
migration pathway, or within an area of
observed contamination in the soil
exposure pathway. If none of the uses
exists, the factor is assigned a value of
0.

The resources factor in the ground
water migration pathway assigns a
value of 5 for wells supplying water for
irrigation of commereial food or
commercial forage crops {five-acre
minimum), watering of commercial
livestock, as an ingredient in
commercial food preparation, oras a’
supply for commercial aquacuiture or for
a major or designated water recreation
area (excluding drinking water use}—for
example, water parks {see § 3.3.3). A
value of 5 is also assigned if the water in
the aquifer is usable for drinking water,
but not used.

- The resources factor in the drmkmg
water threat of the surface water
migration pathway assigns a value of 5 _
if the surface water is designated by a
State for drinking water use but not
used. oris usable but not used for

water. In addition, points may
be assigned for intakes supplying water
for irrigation of commercial food or .
commercial forage crops (five-acre
minimum), watering of commercial
livestock, as an ingredient in
commergcial food preparation, or if the
water body is used as a major or
designated water recreation area (see
§ 4.1.2.3.3). The fishery use factor has
been deleted to avoid doubie—countmg
of fisheries.

In the air migration pathway, the
resgurces factor is assigned a value of 5
if there is commercial agriculture or
commercial silviculture, or a major or
designated recreation area within a half
mile of a source (see § 6.3.3). The
distance of one-half mile for the
agricultural, silvicultural, and
recreational areas was determined by
the distance weighting factors for the air
migration pathway, which reflect the
rapid diminishing of air contaminant
concentrations beyond one-half mile
from a source. Therefore, resources
beyond this distance are not considered
in this pathway.
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A resourusjactor has also been .

" added to the resident population threat
of the soil exposure pathway. The factor
is assigned a value of 5 if there is .
commercial agriculture, commercial
‘silviculture, or commercial livestock
production or grazing on an area of
observed contamination at the site.

I Sensitive -Environments

The proposed rule expanded the list of
sensitive environments oonsiderably
and, Tor the surface water and au‘
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 sensifive

-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
a eas to include shellfish beds, and has
limited the areas to those used for
intense or concentrated spawning by a
given 8pecies. Critical migratory
pathways and feeding areas have been
combined into a single categoryand
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 spawping 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 beén 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 wefland to another, making it
unclear whether more than one 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 Proposed Revised

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 to the 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 threat
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-térm threats to.
aquatic organisms. The accumulation of
hazardous substances in the aguatic
food chain can result in adverse effects
in aquatic species and in other animals
that ingest aquatic species (e-g.,
waterfowl). The ecosystem
bicaccumulation 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
1o assign the ecosystem toxicity value
(see § 41.4.2.1.1). 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 of Available Data

A number of commenters stated that
all 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 considet the additional
information.

EPA considered modifying the HRS to
allow the use of additional data, but
determined that further expanding the
HRS 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 guality 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 accommodate risk-related
information that is generally outside the
scope of a site inspection.

L. Ground Water Migration Pathway

The proposed rule included a number
of significant changes in the ground
water migration pathway: new B
hydrogeologic factors were added;

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 water flow 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 tothe -
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:

* 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 selectéed
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; i

¢ 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-

Ground Water Migration Pathway
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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
g{tlhieszr hydrogeologic parameters in the

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 short-
term. 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

method used to evaluate target
populations. If wells have not been
contaminated by the site, as the

- commenters assume upgradient wells

would not be, the population drawing
from those wells is distance weighted
and, thus, populations drawing from the
wells would have to be substantial
before a large number of points could be
assigned. Moreover, in addition to
providing a measure of the population at
risk from the site, the target factors
afford a measure of the value of the
ground water fesources in‘the area of
the site and of the potential need for
expanded uses of the ground water.
Agquifer intergonnections. Aquifer
interconnections facilitate the transfer
of ground water or hazardous
substances between aquifers, The final
rule specifies that if aguifer
interconnections occur within two miles
of the sources at the site (or within areas
of observed ground water contamination
attributed to sources at the site that
extend beyond two miles from the
sources), the interconnected aquifers are
treated as a single aquifer for the

- purposes of scoring the site. Thus, for

example, when an observed release to a
shallow aquifer has been identified,
targets using deeper aquifers
interconnected to the shallow aquifer
are included in the evaluation of the
combined aquifer. This approach is
common to the original as well as the
revised HRS.

In practice, EPA has found that
studies in the field to determine whether
aquifers are interconnected in the .
vicinity of a site will generally require
resources more consistent with remedial
investigations than Sls, especially where
installation of deep wells is necessary to
conduct aquifer testing. Thus, EPA has
in the past relied largely on existing
information to make such
determinations and the Agency finds it
necessary to continue that approach.
Examples of the types of information
useful in identifying aquifer
interconnections were given in the
proposed r--te. This information includes
literature or well logs indicating that no
lower relative hydraulic conductivity
layer or confining layer separates the
aquifers being assessed (e.g., presence
of a layer with a hydraulic conductivity
lower by two or more orders of
magnitude); literature or well logs
indicating that a lower relative
hydraulic conductivity layer or confining
layer separating the aquifers is not
continuous through the two-mile radius -
(i.e., hydrogeologic interconnections
between the aquifers are identified);
evidence that withdrawals of water
from one aquifer (e.g., pumping tests,

aquifer tests, Well tests) affect water

levels in another aquifer; and observed

migration of any constituents from one
aquifer to another within two miles. For
this last type of information, the
mechanism of vertical migration does
not have to be defined, and the
constituents do not have to be
attributable to the site being evaluated.
Other mechanisms that can cause
interconnection (e.g., boreholes, mining
activities, faults, etc.) will also be
considered. While the descriptive text
has been removed from the rule, the
approaches mentioned in the proposed
rule will be used in making aquifer
interconnection determinations. In
general, EPA will base such
determinations on the best information
available; in the absence of definitive
studies and where costs of field studies
are prohibitive, the Agency will rely on
expert opinion (e.g., U.S. Geological
Survey staff or State geologists). In the
absence of such information, EPA
assumes that aquifers are not
interconnected.

Ground water potential to release
factors. EPA proposed replacing the
depth to the aguifer of concern and
permeability factors of the original HRS
with depth to aquifer/hydraulic
conductivity and sorptive capacity
factors. EPA received more than 75
comments on these factors, in addition
to general comments on evaluating
ground water potential to release in
response to the ANPRM.

Several cormmenters supported
consideration of depth to aquifer in
evaluating the ground water migration
pathway. One commenter stated that
use of a depth to aquifer/hydraulic
conductivity matrix, which was
intended to reflect travel time to ground .
water, was an improvement over
considering these two parameters
individually and additively. Concerns
were raised, however, about how to
determine depth to aquifer. In addition,
commenters stated that the two-mile
radius for evaluating hydrogeologic
factors should be extended to four miles.
while others commented that the
distance should be measured from
vertical points as near to the source as
possible. , ,

Commenters generally supported the
proposal to include hydraulic
conductivity, although many believed
that the proposed method was too
complicated; several commenters
suggested that the single least
conductive layer(s) should be used.
Another concern was the lack of data
for determining hydraulic conductivity.
One commenter stated that unless data
can confirm that the geologic strata
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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:

* Assigned “confidence levels" tied to

* professional estimates based on regional

data and judgment;

¢ Consideration of actual travel time
in the unsaturated zone; or

* Anassumption 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 waste-
and 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 site-
specific information needed for an
accurate evaluation cannot be coliected
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 resuits, 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 three-
foot 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. Depthto
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 89
percent. For these reasons, EPAhas =~
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 Water Migration Pathway

. 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. i

Recreational use 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 recréational 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 time-
consuming. 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 associated with a minor recreation
area and a major recreation area. The
alternative approach would be 1o
require actual use 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
ap) “oaches were suggested, and EPA
did not identify viable alternatives.

BILLING CODE 6560-50-M
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Figure 6

Surface Water Migration Pathway
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Figure 6

Surface Water Migration Pathway -
Overland Flow/Flood Component
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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 teol. Therefore,
the recreational use threat has been
removed from the final rule. Instead,
factors related to recreational nse 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,
41.23.3,4223.3, 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 § 5.21.1 of
the rule). -
Human food chain. SARA requires
that EPA consider “the damage to
natural resources which may afect the
human food chain * * *” Accordingly,
the surface water migration pathway of
the proposed rule included evaluation of
threats to humman 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
;ha:i ﬁcl!t: I-mg::ould account for human

oed chain ats involving irrigated
crops, livestock, and game animals. One
commenter stated that the SARA =
mandate would not be folfilled if only
aquatic human food chain threats were
evaluated. )

After conducting an investigation into
possible methrds, 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 expesure pathway, and
drinking water threat portion of the
surface water migration pathway.

The proposed rule required the
estimation of bioaccumulation
potentials for hazardous substances

posing threats via the human food chain.’

One commenter stated that the
estimation of bioaccumulation
potentials requires excessive time and
resources, and that this step should be
dropped from the HRS.

EPA disagrees and considers the
bioaccumulation potentials of hazardous
substances to be among the most
important factors determining the degree
of human health threat posed by
substances via the human food chain.
Substances that do not bicaccumulate
pose less of a threat via the human food
chain than substances that
bioaccumulate, all else being equal.

£ Conversely, substances with high

bicaccumulation potentials can pose
very significant threats via the human
food chain even if they are only

- moderately toxic, or are present in

modest quantities. EPA believes that
compiling bicaccumulation potential
tables will reduce the effort and
resources required to score this factor.

EPA received several comments
stating that bioaccumnlation potential
was not given sufficient weight in the
evaluation of human food chain threats.
EPA evaluated the use of
bioaccumulation potential during the
field test and determined that there was
considerable uncertainty related to this
factor, in part because of major
differences in uptake associated with
different species in different
environments. In addition,
bioconcentration values have been
computed for only a few species for
most substances. In light of this
uncertainty, EPA decided that
bicaccumulation potential should not be
given additional weight in the HRS. In
addition, as part of the stractural
changes discussed in Section HI B, the
bicaccumulation potential factor was
moved from the targets factor category
to the waste characteristics factor
category so that it is evaluated
consistently with the other waste
characteristics factors that reflect
exposure. As part of these changes, the
use of the bicaccumulation potential
factor in selecting the substance posing
the greatest hazard also has been
modified.

The final rule broadens the definition
of actual contamination of the human
food chain by modifying one criterion
and adding a new criterion defining
actual contamination. The proposed rule
defined a fishery as actually
contaminated if (1) the fishery was
closed as a result of contamination and
a substance for which the fishery was
closed had been documented in an
observed release from the site, or (2) a
tissue sample from a human food chain
organism from the fishery was found to

contain a hazardous substance at a
concentration level exceeding the
FDAAL for that substance in fish tissue
and the substance had been documented
in an observed release from the site. In
both cases, at least a portion of the
fishery must be within the boundaries o
the observed release. :

Under the final rule, the former
criterion [closed fishery) remains
essentially unchanged. The latter
criterion {tissue contamination) has
been modified: A fishery is considered
actually contaminated if the
conceniration of a hazardous substance
in tissue of an essentially sessile benthic
human food chain organism from the
watershed is at a level that meets the
criteria for an observed release from the
site and at least a portion of the fishery
is within the boundaries of the observed
release. A new criterion has also been
added: A fishery is considered actually
contaminated if a hazardous substance
having a bicaccumulation potential
factor value of 500 or greater either is
present in an observed release
established by direct observation or is
present in a surface water or sediment
sample at a level that meets the criteria
for an observed release from the site
and at least a portion of the fishery is
within the boundaries of the observed
release. Ouly the portion of a fishery
within the boundaries of an observed
release is considered actually
contaminated.

EPA broadened the definition of
actually contaminated fisheries on the
basis of field test results. With the more
narrow definition in the proposed rule,
few actually contaminated fisheries
were identified because:

{1) Closed fisheries did not exist at
most sites;

(2) Hazardous substance
concentration data from tissues of
applicable organisms were available for
only a small portion of fisheries; and

(3) FDAALS exist for only a relatively
small number of hazardous substances.

The final rule also introduces two
levels of actually contaminated fisheries
or portions of fisheries:

* Level I: Applicable when
concentrations of site-related hazardous
substances meeting the criteria for
actual contamination of the fishery
equal or exceed the benchmark
concentration levels established in the
final rule based on FDAALS, screening
concentrations corresponding to
elevated cancer risks, and screening
concentrations corresponding to.
elevated chronic, non-cancer toxicity
risksvia oral exposures. The final rule
allows Level I contamination to be
established based on hazardous
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- substance concentrations in hssue

samples from “organisms other than

. essentially sessile benthic organisms"”

{e.g., fish, lobsters, crabs), even though

these organisms.cannot be usedto - .

- establish observed releases or actual
contamination.

"* Level II: Applicable to all actually
contaminated fisheries (or portions of
acmally contaminated fisheries) not
‘meeting Level I criteria.

The final rule assigns human food
chain populations associated with Level
I concentrations tenfold greater weight
than those associated with Level I .
‘concentrations. The final rule also
describes the procedures for -

- determining, where applicable, the part
- of a fishery subject to Level I -

" .concentrations, the part subject to Level
Il concentrations, and/or the part
subject to potential contamination.

EPA received several comments
suggesting that, to be consistent with the
other threats, a maximally exposéd
individual factor should be incorporated
into-the human food chain threat. The
Agency agrees, and to provide this
consistency the final rule incorporates a
maximally exposed individual factor
(the food chain individual) into the
human food chain targets factor
category. As with similar factors in
other pathways and threats, the food
- chain individual is assigned points
according to the level of contamination.
Where actual contamination of a fishery
is documented, the food chain individual
factor is assigned 50 points for Level 1
and 45 points for Level I concentrations.
Where no actual contamination of a
fishery is documented, but there is
documentation of an observed release of
a hazardous substance having a
bioaccumulation potential factor value
of 500 or greater to a watershed
containing a fishery within the target
distance limit, the food chain individual
is assigned a value of 20 points. Where

- there are no obsenred releases to

surface water or no observed release of
a hazardous substance with a
bioaccumulation potential factor value

. - of 500 or greater, but a fishery is present
. .{i.e., there is a potentially contaminated -

fishery) within the target distance limit,
the food chain individual is assigned

points ranging from 0 to 20, depending

" an.the dilution weight assigned to the

associated surface water body.

The proposed rule estimated human
food chain production of actually
contaminated or potentially
contaminated fisheries based on harvest
data or stocking data for those fisheries,
if available. Where such data were not
available, production estimates were
baged on productivity of the surface

. water body or the estimated standing

crop of aquatic biota in the fisheries.
The proposed rule included a table of
standing crop default values for
estimating human food chain production
of the fishery.

EPA received numerous comments to
the effect that the standing crop default
table was difficult to use, provided
several different values for some water
bodies and none for others, and
provided unreliable data. Several
commenters stated that standing crop
values are not an appropriate basis for
estimating aquatic human food chain
production. One commenter pointed out
that standing crop estimates do not
correlate well with harvest for various
water body types. Another commenter
stated that estimates of harvest from
fish and game officials are preferable to
standing crop default values because

- standing crop is a measure of biomass

(weight of all edible living organisms in
the water body) rather than
produch\nty

EPA agrees with t‘he commenters. In
the final rule, estimates of fishery
human food chain production are based
on fish harvest data (including stocking

data} as opposed to stand.mg crop data
When site-specific data are not
available, harvest rates are to be
estimated based on the average harvest
per unit area for the particular water
bedy type under assessment and the
geographic area in which the water
body is located.

Ground water discharge to surface
water. A number of commenters and
field test participants suggested that the
HRS should consider the potential
impact of ground water discharges to
surface water because contaminated
ground water can be a significant source
of surface water contamination. Field
test participants noted that some sites -
have no overland flow route, but surface
water can be contaminated through
ground water discharges. ‘

EPA agrees and has added a ground
water to surface water migration
component to the surface water
migration pathway. Figure 7 shows the
structure of this component. The surface .
water migration pathway, therefore,
now includes two components: The
overland flow/flood migration
component, which retains the structure
of the surface water migration pathway
as proposed (except for the changes
discussed in this preamble), and the new
ground water to surface water migration
component. Either or both components
may be scored; if both are scored, the
surface watér migration pathway score
is the higher of the two scores. EPA

‘selected the higher of the two scores

rather than combining them because, if
scores were combined, the amount of
hazardous substances at the site
available to migrate via each component
would have to be apportioned between
the two components. The site-specific
data needed to determine the \
appropriate apporhonment are rarely
available.

BILLING CODE §560-50-M
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Figure 7
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The ground water to surface water
migration component evaiuates three
threats: drirking water, human food
chain, and environmental. The
component is scored only if: (1} A
portion of the surface water is within
one mile of any source at the site that
could release to ground water; (2) there
is no discortinuity in the uppermost
aquifer between the source and the
portion of the surface water within one
mile of the source; and (3) the bottom of
the surface water is at or below the top
of the aquifer. The target distance limit
for the component is determined the
same way as for the overland flow/

- flood component. For each threat,
likelihood of release is based on either
observed release or potential to release.
An cbserved release is established if,
and only if, there is an observed release -
to the uppermost aquifer, while potential
to release is based on ground water
potential to release factors, except that
only the uppermost aquifer is
considered. {See § 4.2.2.1.2))

The hazardous waste quantity factor
is scored in the same way it is scored for
the overland flew/fiood migration
component, except that only sources
that could release to ground water are
considered (see § 4.2.2.2.2). Toxicity,
ground water mobility, and surface
water persistence are considered in
selecting the substance potentially
posing the greatest hazard in drinking
water (see § 4.2.2.2.1). By considering
ground water mobility, the final rule
reflects the fraction of a hazardous
substance expected to be released from
the sources and to migrate through
ground water to the surface water body.
For human food chain and
environmental threats, bicaccumulation
(or ecosystem bioaccumulation}
potentiai is 2lso considered in selecting
the substance potentially posing the
greatest hazard (see § 4.2.3.2.1).

The targets factors in this component -

are evaluated in the same way as
targets factors in the overland flow/
flood migration componeat, except that
a dilution-weight adjustment is
combined with the surfece water
dilution weights for populations
potentially exposed tc contamination.
The dilution-weight adjustment was
added becaiuse the HRS assumes that
hazardous substances migrate via

. ground water in all directions from a
site. Under this assumption, except in
those instances where the surface water
body completely surrounds the site, only
a portien 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

assumed to be available to migrate to
surface water through ground water.
The probable peint of entry is defined as
the shortest straight-line distance,
within the aquifer boundaries, from the:
sources at the site to the surface water
body. Therefore, the actual targets
considered may differ somewhat from
targets evaluated in the overland flow/
flood migration component because the
two probable points of entry may differ.
This approach might allow evaluation of
intakes, fisheries, and sensitive

- environments that may be exposed to

contamination from a site but are
upstream from the pomt of overland
flow entry.

N. Soil Exposure Pathway

The onsite exposure pathway, which
was added to the HRS in the proposed
ruie, has been renamed the soil
exposure pathway in the final rule. The
pathway was primarily designed to
assess the potential threats posed by
direct exposure to wastes and
contaminated surficial materials at. a
site. It evaluated two threats—tk,e
resident population and the nearby
population. In the propos e, the
resident population threat included
three types of targets: High risk
population on a properiy with cbserved
contamination, all other residents and
people attending school or day care on 2
property with observed conlamnatmn
and terrestrial sensitive environments in
which there is observed centamination.
The nearby population was based on
people who live or a:tend school within
a one-mile travel digtance and who did

. not meet the criteria for resident

populatior. Figure'8 summarizes the
proposed and final rules.

A number of commenters supported
the inclusion of the pathway, but raised
issues related io its evaluation. For
example, commenters objected to
svaluating the waste characteristics
factor category solely on toxicity. Three

commenters objected to limiting the high

risk population to children under seven.
Other commenters stated that collecting
data on the high risk populai. o would
be difficult. A number of commenters
questioned how the onsite area and area
of contamination would be defined and
bow accessibility of the site was
evaluated. '
In response to these comments and to
the field test results, EPA has made a
umber 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 heaith evaluation process.
As suggested by commenters, the final

‘rule limits the area within which human

targets are evaluated for the resident

pepulation threat to locations within
property boundaries and within a
distance limit of 200 feet from an area of
observed contamination. The 200-foot
limit accounts for those situations where
the property boundary is very large, and
exposure to contaminated surficial
materials is unlikely or infrequent
because of the distance of residences,
schools, or work places from an area of
observed contamination on the same
property.

To make the pathway consistent with
the other pathways and in response to
comments, the final rule includes
hazardous waste quantity in the waste
characteristics factor category and
multiplies it by the factor value for
toxicity. New factors, resident
irdividual and nearby individual, have
been added to make the pathway
consistent with the other pathways, all.-.--
of which assign values for the
maximeally-exposed individual (e.g.,
nearest individual or intake). Population
is evaluated using two levels of actual
contamination based on health-based
benchmarks. Separate consideration of
the high risk population (children under -
seven) has been eliminated because the
field test indicated that this factor could
greatly add to the time and expense of
scoring a site yet resulted in little
discrimination among sites. This change
also makes the soil exposure pathway
more consistent with the other
pathways.

In the nearby population threat, the
hazardous waste quantity factor in the
likelikood of expasure factor category
has been renamed “area of
contamination™ to reflect both the intent
of the factor and how it is evaluated.
The accessibility/frequency of use
factor has been revised and remamed the
“attractiveness/accessibility” factor.
The revised factor emphasizes
recreational uses of areas of observed
contamination because they are most
likely to result in exposures to d
contzminated surficial materials. In
addition, the weighting of the nearby
popuiation relative to the resident
population has been reduced to better
reflect the relative levels of exposure for
those threats.

.A number of commenters questioned
whether workers sheuld 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 techriiques. 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 thé 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

covered by State worker compensation
laws. The legistative 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.

BILLING CODE 6560-50-M
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The soil exposure pathway is
designed to account for exposures and
health risks resulting from ingestion of
.ontaminated surficial materials.
Recause 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 potential. The
Agency believes that determining
specific categories or types of workers is
beyond the scepe of HRS 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
weorkers will reduce the data collection
effort. Evalvation 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.

O. Air Migration Pathwcy

The preposed rule mede several
significant changes to the air migration
pathway in the original HRS. 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 ar inappropriately high potential

to release 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 hazardouns
substances that can be released as
particulates are evaluated for
particulate potential to release. This
change in potential torelease 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
§8§6.1.21.3, 6.1.2.2.3.)

BILLING CODE 6550-50-M
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In addition to these changes in the
basic structure of the potential to
release factors, the finai 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 HRS but were not included
originally in the interest of simplicity.’
Field test experience, however,
indicated that their inclusion in the final
rule was necessary. Finaliy, new
distinctions within some source types
(e.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
nescessary based on type of source. (See
§$6.1.2.1.1, 6.1.2.2.1 and Tables 6-3, 6~
6.) As discussed in Section II F above,
two new mobility factors were
developed for the waste characteristics
factor category.

Commerters generally supported the
concept of distence weighting target
factors. However, several disagreed
with the approack used to develop the
proposed factor values. Some
vormenters suggested basing the factor

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
factor 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 waste 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 bydrological 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
cbserved release are not valid at sites
with natural sources of metals. Another

" commenter agreed and suggested that |

because of backgrourd 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

- 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 reiease.
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 aralysis.

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
substances 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 EPA’s Science
Advisery 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, low-
concentration mining wastes.

A number of these commenters
appear to have misunderstood the
proposed rule. Metals were not
automatically assigned the maximum
vai e as a 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
cbserved release by chemical analysis,
mobility is based on water solubility
and distribition coefficient (K,), the
same as for organics and naonmetalli
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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
HRS 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, should receive 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 HRS 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
rela‘ively homogeneous {compared to

~

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 HRS 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 HRS is

-biased against high-volume, low-

concentration 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 Sls.

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 aga‘nst 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 HRS can significantly
overestimate risks associated with
mining waste sites that consist of high-
volume, 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 HRS
is designed so that it can be applied to
closed and abandoned sites as well as
active sites.

Other large volume waste sites.
Several commenters suggested that the
proposed HRS 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
HRS would often assign fossil fuel
combustion waste sites high scores in
part because of the werst-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 HRS retained certain
deficiencies of the original HRS, such as
assuming that all hazardous substances

" in the waste consist of the single most
toxic 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 concentraticn
data are considered in the final rule,
fossil fuel combustion waste sites are
not expected to score disproportionately
high when compared with other types of
sites. The HRS assumes that it is not
possible to determine in & consistent
manner the relative contribution to risk
of all hazardous substances found at
sites. Given this assumption, EPA has
determined that basing the toxdcity of
the combination of substances at a site
on the toxicity of the substance posing
the greetest 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 toxdicity factor value—which is
evelnated in one order of magnitude
scoring categories—is not as great as
some commenters have suggested (see
also section I11 D). In addition, as noted
above, worst-case defaults are not
assigned for mobility; population factors
bave no default values.

Two commenters suggested that
bkecause CERCLA section 125 contains
no statutory deadlines, EPA should take
as much time as necessary to

adequately respond. These commenters
recommended that EPA extend the
tiered approach of the hazardous waste
quantity factor to other factors to take
advantage of the extensive data on
fossil fuel combustion wastes generated
by the electric utility industry.

The Agency does not agree that the
tiered approach used in the hazardous
waste quantity factor should be
extended to other factors for fossil fuel
combustion waste sites [see also section
I K). EPA believes that creating a
separate HRS to score certain types of
sites would not aliow the Agency to
provide a uniform measure of relative
risk at a wide variety of sites, as
Congress intended.

One commenter recommended that
EPA consider using fate and transport
modeis currently under development to
incorporate quantitative representations
of specific prccesses and mechanisms
into the HRS. EPA carefully examined
this possibility and concluded that
although the use of fate and transport
models could conceivably increase the

" accuracy of the HRS for some pathways.

collection of the required site-specific
data would be far too complex and
costly. Fate and transport models are
appropriate for a comprehensive risk
assessment, but not for a screening tocl
such as the HRS. In addition, EPA's
review suggested that it would be more
difficult to achieve consistent results
among users of such models than with
the HRS. EPA points out that it used fate
and transport models to develop the
distance weighting factors used in the
HRS target calculations, and also that
the HRS incorporates several hazardous
substance parameters (e.g., mobility)
and site parameters (e.g.. travel time]}
that are components of fate and
transport models.

Two commenters expressed concern
that the proposed HRS fails to account
for the leachability of hazardous
constituents as required by CERCLA
section 125; According to the
commenters, some hazardous
constituents pose no risk via ground
water because they will never be
released to that medium. Thus, even if
hazardous waste quantity and
concentration are considered
adequately, hazardous waste quantity

~ scores for fossil fuel combustion sites

will be erroneously high unless
leachability is considered as well.

EPA examined the availability of
leachate data and the feasibility of using
such data for calculating hazardous
subetance quantity for all types of
sources and wastes. The Agency
decided against using leachate
concentrations because:

* Leachate data are not available for
all sources and wastes, and available
leachate data on high-volume wastes
and some landfills have limited
applicability for estimating the quantity
of leachable hazardous substances;

¢ Leachate data derived from lzb
studies are limited and do not
realistically represent the universe of
field conditions such as heterogeneity of
wastes, chemistry of leachate, and
density and pore volume of disposed
wastes; and

« Any method for using leachate data
could not be consistently or uniformly
applied to all sites.

EPA also examined the feasibiiity of
developing site-specific leachate data
for estimating leachable hazardous
substance quantity for the ground water
migration pathway. EPA decided against
this option because reliable estimation
of leachable hazardous substance
quantity requires comprehensive
sampling of site-specific heterogenecus
waste, which would be prohibitively
expensive and not feasible. In some
cases, sach sampling would be
technically unfeasible and unsafe.

EPA evaluated alternatives for
developing a surrogate for estimating

" leachable hazardous substance quantity.

The Agency found that adding the
mobility factor to the ground water
migration pathway, based both on
solubilities and distribution coefficients
{Kqs) of hazardous substances, and
multiplying it by the hazardous waste
quantity factor would be a feasible
alternative for approximating the
fraction of hazardous substance
quantity expected to be released to
ground water.

Q. Consideration of Removal Actions
{Current Versus Initial Conditions)

The criginal HRS based the
evaluation of factors on initial
conditions. In the preamble to the
proposed rule, EPA specifically
requested comments on whether sites
should be scored on the basis of initial
or curte 't conditions. The principal
question is whether the effect of

‘response actions, such as the removal of

some quantity of the waste, should be
considered when sites are scored. Initial
conditions are defined by the timing of
the response action; that is, initia!
conditions are the conditions that
existed prior to any response action. For
sites where no response action has
occurred, initial and current conditions
are the same for evaluating sites.

Of the 25 commenters responding to
this issue, 15—including all industry .
commenters—supported scoring on
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 sail 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 HRS scores (e.g.,
increased incentives for rapid actions)
while also ensuring that the HRS score
reflects any continuing risks at sites
where contamination cccurred 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 .csponse 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 confamination
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 HRS 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 HRS 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 HRS 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 RCRA-
permitted facility}, many actions
conducted by States would not be
considered in HRS 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. L

R. Cutoff Score

In the NPRM preamble, EPA proposed
that the cutoff score for the revised HRS
be functionally equivalent to the currant
cutoff score of 28.5. The Agency also
requested comment on three proposed
options for determining functional
equivalence:

* Option 1: Score sites using both the
origina! and final rule, then use
statistical analysis to determine what
revised HRS 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

¢ Option 3: Identify the risk level that
would correspond to 285 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 ta 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; .

¢ 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 preseat 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 preposed 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
cbjective 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 witk studying and, where
appropriate, cleaning up hazardous

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, 2
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 substances.

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 neted.

Section 1

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

Introduction

.that the area between sources may also

be considered vart 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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Under the original HRS, the Agency
took the approach that all feasible
efforts should bé made to identify
sources before listing a site on the NPL.
If, after an appropriate effort has failed
to identify a source, the Agency
believed that the contamination was
likely to have originated at the type 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 I
concentrations. For contaminated sediments
in the surface water migration pathway, if
there is a clearly defined direction of flow,
target distarices 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 Evaluations Common 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; anc the methods for
comparisons to benchm rks have been
changed as have the benchmarks used.
The purpose of this part is to make the
rule less repetitious by presenting full
explanations of the evaluation of certain
factors only once rather than in each
pathway in which they occur.

Exceptions related to radionuclides are

noted throughout the rule and
referenced to Section 7.

Section 2.1 Overview, Introduces the

pathways and threats included in HRS
scoring. ’

Section 2.1.1 Calculation of HRS site
score. Provides the equation used to
calculate the final HRS score.

Section 2.1.2 Calculation of pathway
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 Characterize sources.
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
substances associated with a scurce.
Covers information previously provided
in the introduction to the waste
characteristics factor category.

Section 2.2.3 Identify hazardous
substances available to a pathway.
Explains which hazardous substances
may be considered available to each
pathway. For the three migration
pathways, the primary limitationon -
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 ©;
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 of release.
Specifies the criteria for establishing an
observed release (discussed in section
III G of this preamble) and explains that
p tential to release factors are
evaluated only when an observed
release cannot be documented. 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 24 Waste characteristics.
Defines the waste characteristics factor
category.

Section 2.4.1 Selection of substance
potentially posing greatest hazard.

Explains how to select the substance
potentially posing the greatest hazard.

Section 2.4.1.1 Toxicity factor.
Explains how to assign toxicity values.
Changes in the approach to scoring
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 Hazardous substance
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 o1
threat are those with the highest
combined values. For the soil exposure
pathway, the substance with the highes!
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.

Section 2.4.2 Hazardous waste
guantity. 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
proposed rule, and a discussion of
unallocated sources has been added. A
discussion clarifying the method for
evaluating hazardous waste quantity in
the soil exposure pathway was also
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 beean 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 2-8. 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 stidy
about typical loading rates in land
treatment operations.

Section 2.4.2.1.2 Hazardous
waslestream quantity. 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 24.2.1.3 Volume. Explains
how to assign a value for source volume.

Section 2.4.2.1.4 Area. Explains how
to assign a value for source area.

Section 24.2.1.5 Calculation of
source hazardous waste quantity valve.
Explains how to assign a value to source
hazardous waste quantity.

Section 2.4.2.2 Calculation of
hazardous waste quantity factor value.
Explains how to assign a factor value to
hazardous waste quantity using Table
2-8. 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 & 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 bazardous
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 1 or Il
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 11l C and Il Q above for
further discussion of the new minimum
values).

Section 2.4.3 Waste characteristics
factor category value. 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° (1032
if bioaccumulation potential is
considered).

Section 2.4.3.1 Factor category
volue. Explains how to use Table 2-7 to

" assign a value to waste characteristics

when bicaccumulation (or ecosystem
bioaccumulation) potential is not
considered.

Section 2.4.3.2 Factor category
volue, considering bioaccumulation
potential. Explains how to use Table 2-7
to assign a value to waste
characteristics when bioaccumulation
(or ecosystem bioaccumulaticn)
potential is considered.

Section 2.5 Targets. Explains how
targets factors are evaluated. This -
approach generally involves three levels
of evaluation (Level I, Level 11, and
Potential) and the use of media-specific
concentration benchmarks, as discussed
in section III H of this preamble. Level
IIf has been dropped; use of benchmarks
kas been extended to all pathways and

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 Determination of level
of actual contamination at 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 Comparison to
benchmarks. Lists benchmarks and
explains how to determine whether
benchmarks have been equalled or
exceeded (see section IIl H of this -
preamble); changes have been made to
allow the level of actual contamination
in the human food chain threat to be
based an 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; evaluation 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 Migrction
Pathway. Descriptive text has been
remaved. Figure 3-1 “:as been revised to
reflect revisions to the factors
evaluated, and Table 3-1 has been
revised to réflect the new factor
category values throughout.

Section 3.0.1 General
considerations. The title has been
changed.

Section 3.0.1.1 Ground water target
distance limit. An explanation of the
treatment of contaminated ground water
piumes 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 deteriined based on
available data.

‘Section 3.0.1.2 Aquifer boundaries.
Descriptive text has been removed.

Section 3.0.1.2.1 Aquifer
interconnections. Descriptive text has
been removed as have examples of
information useful for identifying aquifer

" interconnections.

Section 3.0.1.2.2 Agquifer
discontinuities. Descriptive text has
been removed.

Section 3.0.1.3 Karst aquifer.
Descriptive text has been removed, and
references to factors have been revised
to reflect changes in factors. Text was
added to clarify that karst aquifers
underlying any portion of the sources at
a site are given special consideration.

Section 3.1 Likelihood of release.
Descriptive text has been removed.

Section 3.1.1 Observed release.
Description of the criteria for
establishing an observed release has
been revised as discussed in Section Il
G of this preamble.

Section 3.1.2 Potential to release.
Text has been revised to reflect changes
in the factors evaluated and to clarify
that karst aquifers underlying any
portion of the sources at a site are given
special consideration in evaluating
depth to aguifer and travel time.

Section 3.1.2.1 Containment.
Explanatory text has been removed and
the ground water containment table is
referenced. 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 factor 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, potential
to release could be assigned the
maximum 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 highest ground water
containment factor value assigried to the
sources at the site is used as the factor
value. Table 3-2—Containment Factor
Values for Ground Water Migration
Pathway, has been simplified by
combining repetitious items and has

- been moved from an attachment to the

proposed rule into the body of the rule.

Section 3.1.2.2 Net precipitation. A
new map-has been added as Figure 3-2
to assign net precipitation factor values.
The equation for calculating monthly
potential evapotranspiration was
clarified. Descriptive text has been
removed,

Section 3.1.2.3 Depth to aquifer. As
described in section III L of this
preamble, the depth to aquifer factor has
replaced the sorptive capacity factor
and is no longer combined in a matrix
with hydraulic conductivity for scoring.
Table 3<5 is new and provides the factor
values. The depth to aquifer factor
reflects the geochemical retardation
capacity of the subsurface materials,
which generally increases as the depth
increases. Depth to aquifer factor values
are assigned to three depth ranges.
Clarifying language was added related
to karst aquifers.

Section 3.1.24 Travel time. As
discussed in section III L of this
preamble, this factor replaces the depth
to aquer/hydrauhc conductivity factor
and is based on the least conductive
layer(s) rather than on the conductivities
of all layers between the hazardous
substances and the aquifer. Table 3-7
has been revised to reflect these
changes. Table 3-5 from the proposed
rule has been renumbered as Table 3-6.
Text on how to obtain information to
score this factor has been removed.
Clarifying language was added related
to karst aquifers.

Section 3.1.2.5 Calculation af
potential to release factor value. Text
has been revised to reflect new factor
names.

Section 3.1.3 Calculation of -
likelihood of release factor category
value. New maximum value of 550
based on observed release has been
added. -

Section 3.2 Waste chamcterzst:cs
Descriptive text has been removed.

Section 3.2.1 Toxicity/mobility.
Descriptive text has been removed.

Section 3.2.1.1 Toxicity. References
§24.1.1.

Section 3.2.1.2 Mobility. As
discussed in sections Il F and OI P of
this preamble, the method for assigning
mobility values to hazardous substances
has been revised. Tabie 3-8 has been
revised. Mobility values are now linear
rather than categorical place holders
and are assigned in a matrix combining
water solubility and distribution
coefficients. Mobility values may now
vary by aquifer for a specific hazardous
substance. The maximum mobility value
is no longer assigned based on observed
release by direct observation. A factor
value of 0 is no longer assigned for
mobility, as had been the case under the
proposed rule, where categorical place-
holder values were used; because
mobility 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 mobility.
Furthermore, given the uncertainties
about estimates of mobility in ground
water and their applicability in site-
specific situations, EPA determined that
a 0 value should not be assigned to the

_ mobility factor under any conditions.

Section 3.2.1.3 Calculation of
toxicity/mobility factor value. Text has
been simplified. Table 3-9 (proposed
rule Table 3-10}, the matrix for assigning
factor values, has been revised to reflect
the linear nature of the assigned values.
Values for a specific hazardous
substance may now vary by aquifer.

Section 3.2.2 Hazardous waste
quantity. References § 2.4.2.

Section 3.2.3 Calculation of 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 added to
explain how to evaluate nearest wells
with documented contamination {at -
Level 1 and II) and those potentially
contaminated. Text was added to assign
Level I contamination to any drinking
water well where an observed 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 I B of this
preamble for a discussion of the changes
to assigned values for this factor.

Section 3.3.2 Population. As
digscussed in section Il H, population is
evaluated using health-based
benchmarks for drinking water. For
populations potentially exposed,
population 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
tota!l 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 with standby
wells or standby surface water intakes.
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Section 3.3.2.1 Level of
contamination. Explains how to
evaluate population based on
concentrations of hazardous substances
in samples. Text was added to assign-
Level II contamination to any drinking
water wells where there is an observed
release by direct observation.

Section 3.3.2.2 Levell
concentrations. Explains how to
evaluate populations exposed to Level 1
concentrations. The scoring cap was
eliminated, and the multiplier (i.e.,
weight) is now 10.

Section 3.3.2.3 Level I
concentrations. Explains how to
evaluate populations exposed to Level Il
concentrations, The scoring cap was
eliminated, and the multiplier (i.e.,

. weight) is now 1.

Section 3.3.2.4 Potential
contaminction. Explains how to assign
values to populations potentially
exposed to contaminatian from the site.
The formula for calculating population
values kas been modified to reflect both

" the revised method for evaluating karst’
aquifers (see below} and the use of
distance-weighted population values
from Table 3-12, which has bezsn added
to assign distance-weighted values for
populations in each distance category.
The values are determined for each
distance category and are then added
across distance categories, and the sum
is divided by 10 to derive the factor
value for potentially contaminated
popuiation. The assigned values in
Table 3-12 were determined by
statistical simulation to yield the same
population value, on average, as the use
of the formulas in the proposed rule. The
use of range values has been adopted as
part of the simplification discussed in
section I A. The rounding rules have
also changed. The method for evaluating

_ karst aquifers has been simplified and is
explained in this section. Table 3-14 in
the proposed rule, which included
dilution weighting factors for the general
case and for two special cases, has been
removed, and the two special karst
cases are no longer evaluated. (The
generally applicable dilution factors for
karst have not changed and are all
incorporated into the distance-weighted
population values in Table 3-12.) The
scoring cap was eliminated, and the
multiplier (i.e., weight) is now 0.1.

Section 3.3.2.5 Calculation of
population factor value. Has been
revised to reflect the changes in the
evaluation of actually contaminated
wells. The rounding rule has also been
changed, and the scoring cap was
eliminated.

Section 3.3.3 Resources. Describes
how points are assigned to resource
uses of ground water. Points may be

assigned if there are no drinking water
wells within the target distance limit,
but the water is usable for drinking
water. This scoring allows for ’
consideration of potential future uses of
the aquifers. (See section IIl I of this
preamble for a discussion of the relative
weighting of these factors.)

Section 3.3.4 Wellhead protection
area. Explains how to assign values to
this factor. The maximum value is
assigned when a source or an observed
release lies partially or fully within a
wellhead protection area applicable to
the aquifer being evaluated, and this
value has been changed from 50 to 20 to
adjust for scale changes. A new
criterion for scoring this factor has been
added. H a wellhead protection area
applicable to the aquifer being
evaluated is within the target distance
limit and neither of the other conditions
is met, a value of five is assigned. This
change allows the HRS to place a value
cn the resource,

Section 3.3.5 Calculation of targets
factor category value. Has been revised
to reflect changes in the factor names.
The rounding rule has been changed,
and the scoring cap was éliminated.

Section 3.4 Ground water migration
score for an equifer. Text has been
revised to refiect the new divisor for
normalizing pathway scores.

Section 3.5 Calculation of ground
water migration pathway score. Text
has been simplified.

In addition to the above noted
changes, the sorptive capacity factor has
been eliminated and replaced by the
depth to aquifer factor, as have the
tables used to assign values to this
factor (Tables 3-6 and 3-7 in the
proposed rule). The ground water use
factors have also been eliminated as
have the tables used to assign their
values (Tables 3-15 and 3-16 in the
proposed rule). Figures 3-2, 3-3, and 34
and Tables 3-4, 3-8, 3-9, 3-13 of the
propesed rule have been removed .

Section 4 Surface Water Migration
Fathway

The surface water migration pathway
evaluates threats resulting from releases
or potential releases of hazardous
substances to surface water bodies. One
major change to this pathway is the
addition of a new component for scoring
ground water discharge to surface
water; either this component or the
overland flow/flood migration
componeat or both may be scored. For
each component, three threats are
evaluated: drinking water threat, human
fcod chain threat, and environmental
threat. Other major changes specific to
this pathway include elimination of the
racreationz! use threat; simplificatien ¢f

overland flow potential to release
factors; modifications to the human foad
chain threat including addition of a food
chain individual; modifications to the
treatment of bioaccumulation potential
and addition of a similar faclor, -
ecosystem bicaccumulation potential, to
the evaluation of the environmental
threat; modifications to the persistence
factor; revisions to the dilution weights;
additions of benchmarks, extension of
benchmarks to evaluation of the nearest
intake, and addition of levels of
contamination to the human foed chain,
targets; maodifications to criteria for
establishing actual food chain
contamination; elimination of the
surface water use factor; addition of a
resources factor to the targets
evaluation in the drinking water threat;
and revisions to sensitive environments.

Section 4.0 Surface Water Migration
Pathway. New structure of the pathway
is explained. Descriptive text has been
removed. Figure 4-1 has been revised to
reflect revisions to the factors
evaluated, and Table 4-1 has been
revised to reflect the new factor .
category values throughout.

Section 4.0.1 Migration components.
Explains how to score the two migration
components. 2

Section 4.0.2 Surface water
categories. A definition of coastal tidal
waters has been added. Some surface
water bodies that belong in this new
category were listed in other categories
in the proposed rule (e.g., bays and
wetlands contiguous with oceans).
Isolated perennial wetlands have been
added to the definition of lakes; salt
water harbors largely protected by
seawalls have been removed from the
definition of lakes. Ocean has been
defined more precisely as areas
seaward from the baseline of the
Territorial Sea. Contiguous bays have
been removed from, and wetlands
contiguous to the Great Lakes have been

- added to ocean and ocean-like bedies.

These definitional changes/
clarifications more accurately reflect the
different characteristics of the water
bedies.

Section 4.1 Overland flow/flocd
migrction component. As discussed in
section HI M of this preamble, the
surface water migration pathway has
been divided into two components. The
overland flow/flood component is
essentially the surface water migration
pathway as proposed except that the
recreational use threat has been
eliminated.

Section 4.1.1 General

" considerations. Consists of several

subseciicns.
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Section 4.1.1.1 Definition of the
hazardous substance migration path for
overlond flow/flood migration
component. Text has been simplified.

Section 4.1.1.2 Target distance 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 II to targets subject to
actual contamination based on direct
observation. :

Section 4.1.1.3 Evaluation of the
overland flow/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—Iikelihood of release. Text has
been simplified to clarify when potential
to release factors need to be evaluated.

Section 4.1.2.1.1 Observed release.
Text has been revised to reflect the
changed maximum value.

Section 4.1.2.1.2 Potential to release.

Text has been revised to reflect the
changed maximum value and has been
simplified,

Section 4.1.2.1.2.1 Potential to
release by overland flow. 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 ir
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
maximum 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 44
(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 Calculation of
the factor value for potential to release
by overland flow. Has not been changed
except for assigned value.

Section 4.1.2.1.2.2 Potential to
release by flood. Descriptive text has
been removed.

Section 4.1.2.1.2.21 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 Flood frequency.
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 Calculation of
the factor value for potential to release
by flood. Has been revised to reflect a
minimum size requirement for sources.

Section 4.1.2.1.2.8 Calculation of
potential to release factor value, Text
has been simplified, and the assigned
value has been changed.

Section 4.1.2.1.3 Calculation of
drinking water threat—likelihood of
release factor category value. Text has
been simplified. The maximum 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 Drinking water
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 half-
lives 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 Values—
Log K. has been added. Descriptive
text has been removed.

Section 4.1.2.2.1.3 Calculation of
toxicity/persistence factor 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 4.1.2.2.2 Hazaordous waste
guantity. References § 2.4.2,

Section 4.1.2.2.3 Calculation of
drinking water threat—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 4.1.2.3 Drinking water
threat—targets. Descriptive text has
been removed. Text was added to
assign Level I 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 assigred
values based on health-based
benchmarks. Instructions for how to
assign dilution weights to closed [akes
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
explained 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

lended with water from other drinking
water sources are to be apportioned
based on the intake’s relative
contribution to the tetal 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
evaluate population based on the level
of contamiration 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 I
concerntrations. Text has been simplified
and revised to reflect the changes
discussed above. The scoring cap was
eliminated, and the multiplier {i.e.,
weight) is now 1.

Section4.1.2.3.2.4 Potential
contaminction. Equation used to
calculate this factor has been revised as
discussed above. A new table, Tahble -
14, Dilution-Weighted Population Values
for Potential Contamination Factor for
Surface Water Migration Pathway, has
been added to assign values, which are
then added across different surface
water body types and divided by 12 to
derive the value for potentially
centaminated population. The assigned
values in Table 4-14 for each population
range category were determined by

_statistical simulation to yield the same

population value, on average, as the use
of the formulas in the proposed rule. The
use of range vaiues has been added as
part of the siroplification discussed in
section Il A. The rounding rule has also
been changed, the scoring cap was
eliminated, and the multiplier (i.e..
weight) is now 0.1.

Section 4.1.2.3.2.5 Calculation of
population factor valve. Explains how to
combine values assigned to the three
population groups. The rounding rule
has also been changed, and the scoring
cap was eliminated.

Section 4.1.2.3.3 Resources. As
cdiscussed in section Il ] of this
preamble, this factor has been added to
‘account for the potential impact of
surface water contamination on
resource uses,

Section 4.1.2.3.4 Calculation of
drinking water threai—targets factor
category value. Has been revised to
reflect the changes in this factor
category. The rounding rule has alsa
been changed, and the scoring cap was
eliminated. :

Section 4.1.2.4 Calculation of
drinking water threat score fore
watershed. Text has been simplified.
The divisor has changed.

Section 4.1.3 Human food chain
threat. Descriptive text has been
removed.

Section 4.1.3.1 Human food chain
threat—likelihood of release. Section
references have been changed. :

Section 4.1.3.2 Human ﬁ:’od chain
threat—waste characteristics. Text has
been simplified.

Section 4.1.3.2.1 Toxicity/
persistence/bicaccumulation. Text has
been simplified and modified because of
the change in the use of
bioaccumulation potential in selecting
the substance potentially posing the
greatest hazard.

Section 4.1.3.2.1.1 Toxicity. Has been
changed to reference § 2.4.1.1. Also
changed so that evaluation of toxicity is
not limited to substances with the
highest bicaccumulation potential.

Section 4.1.3.2.1.2 Persistence.
Clarifies how to evaluate persistence for

contaminated sediment sources, and
sdds coastal tida! waters as a category
of surface water. Also changed so that
evaluation of persistence is not limited
to substances with the highest
bioaccumulation potential.

Section 4.1.3.2.1.3 Biooccumulation
potential. As described in section Il M
of this preamble, the method of
accounting for bioaccumulation
potential in the selection of the
substance potentially posing the greatest
hazard has been changed. In the final
rule, bisaccumulation potential is
considered together with toxicity and
persistence rather than as a primary
selection criterion. This change was
mede because ali three factors are now
scored on linear scales. In addition.
where data exist, separate
bioconcentration factor values are
assigned for salt water and fresh water;
the text now clarifies that the higher of
these values is used for fisheries in
brackish water and for sites with
fisheries present in both salt water and
fresh water. The adjustment for
biomagnification has been dropped
because it tended to douvble count
bioaccumulation. Both Table 4-15 (Table
4-14 in the proposed rule) and the text
have been modified to clarify the data
hierarchy for assigning bioaccumulation
potential factor values. Also, Table 4-15
now makes it clear that the assigned
values for bioaccumulation potential are
on a linear scale.

Section 4.1.3.2.1.4 Calculation of

toxicity/versistence/bicaccumulation

factor value. Explains how to calculate
a toxicity/persistence/bioaccumulation
value. Table 4-16, Toxicity/Persistence/
Bicaccumulation, has been added to
assign the factor value.

Section 4.1.3.2.2 Hazardous waste
quantity. References § 4.1.2.2.2.

Section 4.1.3.2.3 Calculaticn of
human food chain threat—wasie

' characteristics factor category value.

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

Section 4.1.3.3 Human food chain
threai—targets. Has been revised to
reflect addition of the new food chain
individual and the deletion of the fishery
use factor. As discussed in section Il M
of this preamble, criteria for establishing
a fishery sukject to actual
contamination have been revised. Text
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 Food chain
individual. As discussed in section Il 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 LevelI
concentrations. The approach to
calculating this factor value has been
revised as discussed in section Il 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 If
concentrations. Explains how to assign
values as discussed in section Il 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 Potential human
food chain contamination. The approach
to calculating this factor value has been
revised as discussed in section IIl 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 Calculation of the
population factor value. 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 Calculation of
human food chain threat—targets factor
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 Calculation of human
food chain threat score for a watershed.
Text has been simplified. The divisor
has changed. )

Section 4.1.4 Environmental threat.
Descriptive text has been removed.

Section 4.1.4.1 Environmental
threat—likelihood of release. Section
references have been changed.

Section 4.1.4.2 Environmental
threat—waste characterist, s.
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 Il | of this
preamble), and a default value of 100
was added to cover the situation where
appropriate aquatic toxicity data were

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
bipaccumulation potential. As explained
in section ITI ] 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 Calculation of
ecosystem toxicity/persistence/
bioaccumulation factor 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 Hazardous waste
guantity. Section references have been
changed.

Section 4.1.4.2.3 Calculation of
environmental threat—waste
characteristics factor 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 Levell
concentrations. Explains the new
method of evaluating wetlands based on
wetland frontage, or, in some situations,

wetland perimeter. Table 4-23, Sensitive
Environments Rating Values, has been
revised as discussed in section II ] 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 Il
concentrations. Has been revised to
reflect the method of evaluating !
wetlands. The scoring cap was
eliminated, and the muitiplier {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 Calculation of
environmental threat—targets factor
category value. Has been revised to
remove the maximum from the targets
factor category. The rounding rule has
also been changed.

Section 4.1.4.4 Calculation of
environmental threat score for 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 Calculation of overiand
flow/flood migration component score
for a watershed. Explains how to
calculate the score for the watershed.

Section 4.1.6 Calculation of overland
flow/flood migration component score.
Explains how to calculate the score for
the component based on the highest
watershed score (in the proposed rule
watershed scores were summed).

Section 4.2 Ground water to surface
water migration component. As
discussed in section IIl 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
walers, Explains the conditions that -
must apply before this component is
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scored. In general, this component is
scored only when therve is a surface
water within one mile of a source, the
top of the uppermost aguifer is at or
above the bottom of the surface water,
and no aquifer discontineity is
established between the source and the
portion of surface water within one mile
of the source. Exceptions are aiso
explained.

Section4.2.1.2 Definition of the
hazardous substance migration path for
ground water to surface waler migration
component. Explains that the migration
path is defined as shortest straight-line
distance, within the aquifer boundary,
from a source to surface water.

- Section4.2.1.3 Observed release of a

specific hazardous substance to surface
water in-water segment. Explains that
before an observed release of an
individual hazardous substance can be
established to the surface water in-
water segment, the substance must meet
* the criteria for an observed release both
to ground water and to surface water
(this requirement does not affect the
actual scoring of observed release). Also
clarifies the use of samples from the
surface water in-water segment.

Section 4.2.14 Target distance limit.
Explains the criteria for determining the
target distance limit and for establishing
whether targets are subject to actual or
potenrtial contamination.

Section 4.2.1.5 Evaluation of the
ground water to surface water migrotion
component. Explains the general
approach for evaluating this component.
Figure 4-2, Overview of Ground Water
to Surface Water Migration Component,
is new. Table 4-25, which is new,
provides the scoring sheets for this
component.

Section 4.2.2 Drinking water threat.
Explains the general approach for
evaluating this threat.

Section 4.22.1 Drirking water
threat—likelihood of release. Explains
. the general approach for evaluabng this
factor category.

Section 4.2.2.1.1 Observed release.
Explains that scoring an observed
release is based on releases to ground
water.

Section 4.2.2.12 Potential to release.
Explains that scoring is based on the
scoring of potential release to uppermost
aquifer.

Section 422.1.3 Calculation of
drinking water threat—likelihood of
release factor category value. Explains
how to assign the factor category value.

Section 4.2.2.2 Drinking water
threat—waste characteristics. Explains
the general approach for evaluating this
factor category.

Section 42221 Toxicity/mobility/
persistence. Explains the approach for -
evaluating these factors.

Section 42221.1 Toxicity. Explains
that toxicity values are assigned to all
hazardous substances available to
migrate to ground water.

Section 4.2.2.2.1.2 Mobility. Explains
that the mobility value is assigned to all
hazardous substances available to
migrate to ground water.

Section 422.2.1.3 Persistence.
Explains that this factor value is
assigned as in the drinking water threat
for the overland flow/flood migration
component for all hazardous substances
available to migrate to ground water.

Section 4.22.2.1.4 Calculation of
toxicity /mobility/persistence factor
value. Explains that the factor value is
the highest value assigned to any
hazardous substance evaluated using
Table 4-26, which is new.

Section 4.22.2.2 - Hozardous waste
quantity. Explains that hazardous waste
quantity is calcolated for hazardouns
substances available to migrate to
ground water.

Section 4.22.2.3 Calculation of
drinking water threat—waste
characteristics factor category value.
Explains how to calcnlate the factor
category value.

Section 4.22.3 Drinking water
threat—targets. Explains the general
approach for evatuating this factor
category.

Section 4.2.2.3.1 Nearest intake.
Explains how to determine the dilution
weight adjnstment using Table 4-27,

. which was added, and how to assign

factor values. Figure 4-3 was added to
illustrate determination of the ground
water to surface water angle. {See
section I O of this preamble for a
discussion of this adjustment.)

Section 42232 Population. This
section parallels other population facter
sections.

Section 422321 Levelf
concentrations. Parallels the population
factor sections in the overland flow/
flocd migration component.

Section 4.22.3.22 Level Il
concentrations. Parallels the population
factor sections in the overland flow/
flocod migration component,

Section 4.2.2.3.2.3 Potential
contamination. Parallels the population
factor sections in the overland flow/
flood migration component, except for
addition of the dilution weight
adjustment.

Section 4.2.2.3.24 Calculation of
population factor value. Parallels other
population factor sections.

- Section 4.2.2.3.3 Resources. Parallels
other resources factor sections.

Section4.2.2.34 Calculation of the
drinking waler threal—targets factor
category value. Explains how to
calculate the faclor category value.

Section 4.2.24 Calculation of
drinking water threat score for a
watershed. Explains how to calculate
the score for a watershed.

Section 4.2.3 Human food chain
threat. Lists the factors evaluated.

Section 4.2.3.1 Human food chain
threat—likelihood of release. Explains
how to assign the factor category value.

Section 4.232 Human food chein
threat—waste characteristics. Lists the
factors evaluated.

Section 4.2.3.2.1 Tax:cfly/mobduy/
persistence/bioaccumulation. Explaing
how to calculate these factor values
using Tabie 4-28, which is new.

Section 4.23.2.1.1 ° Toxicity. Explains
how to calculate this factor value.

Section 42.3.2.1.2 Mobility. Explains
how to calculate this factor value.

Section 4.2.3.21.3 Persistence.
Explains how to calculate this factor
value.

Section 4.2.3.2.1.4 Bicaccumulction
potential. Explains how to calculate this
factor value.

Section 4.2.3.2.1.5 Calculation of
toxicity/mobility/persistence/
bicaccumulation factor valve. Explains
how to calculate this value using Tables
3-9, 4-26, and 4-28.

Section 4.2.3.22 Hezardous waste
quantity. Explains how to assign the
factor value.

Section 4.2.3.2.3 Calculation of
humen food chain threat—waste
characteristics factor category value.
Explains how lo calculate this factor
category value,

Section 4.23.3 Humar food chain
threat—targets. Explains the factors to
be evaluated.

Section 42.3.3.1 Food chain
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 Levell
concentrations. Parallels the population
factor in the kuman food chain threat for
the overland flow/flood migration
compoaent.

Section 4.2.3.3.2.2 Level Il
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 Potential human
food chain contemination. Parallels the
population factor in the human food
chain threat for the overland flowfflood
component, except for addition of the
dilution weight adjustment.
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Section 4.2.3.3.2.4. Calculation of the
population factor value. Explains how to
calculate this factor value.

Section 4.2.3.3.3 Calculation of #
human food chain threat—targets factor
category value. Explains how to
calculate this factor category value.

Section 4.2.3.4 Calculation of human
food chain threat score for a watershed.
Explains how to calculate the score for a
watershed. .

Section 4.2.4 Environmental threat.
Lists the factors evaluated.

Section 4.2.4.1 Environmental
threat—Jikelihood of release. Explains
how to calculate this factor category
value.

Section 4.2.4.2 Environmental
threat—waste characteristics. Explains
~ how to calculate this factor category
value.

Section 4.2.4.2.1 Ecosystem toxicity/
mobility/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 4.2.4.2.1.2 Mobility. Explains
how to calculate this factor value.

Section 4.2.4.2.1.3 Persistence.
Explains how to calculate this factor
walue.

Sectipn 4.2.4.2.1.4 Ecosystem

bicaccumulation potential. Parallels the

ecosystem bioaccumulation evaluation
in the overland flow/flood component,
except expands the species considered
as discussed in section III .

Section 4.2.4.2.1.5 Colculation of
ecosystem toxicity/mobility/
persistence/bioaccumulation factor
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 Hozaordous waste
quantity. Explains how to calculate this
factor value.

Section 4.2.4.2.3 Calculation of
environmental threat—waste
characteristics factor category value.
Explains how to calculate this factor
category value. ) ;

Section 4.2.4.3 Environmental
threat—targets. Explaius 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 Level I
concentrations. Parallels factor sections
in the overland flow/flood migration
component.

Section 4.2.4.3.1.2 Level II
concentrations. Parallels factor sections
in the overland flow/flood migration
component. :

Section 4.2.4.3.1.3 Potential
contemination. 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 Calculation of
environmental threat—targets factor
category value. Explains how to

. calculate the value for the factor

category.

Section 4.2.4.4 Calculation of
environmental threat score for a
watershed. Explains how to calculate
this threat score for a watershed.

Section 4.2.5 Calculation of ground
water to surface water migration
component score for a watershed.
Explains how to calculate a watershed
score for this component.

Section 4.2.6 Calculation of ground
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 Calculation of surface
water migration pathway 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.

Section5 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 beth 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 Exposure Pathway.
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 5-1 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  Resident population
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 toxigity.
Hazardous waste guantity 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 Calculation of waste
characteristics factor category 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, Health-
Based 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 Il H
above, and how to estimate this
population.

Section 5.1.3.2.1 Levell
concentrations. Explains how to assign
a value for this new factor.

Section 5.1.3.2.2 Level Il
concentrations. Explains how to assign
a value for this new factor.

Section 5.1.3.2.3 Calculation of
resident population factor 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
how to assign values if the area of
observed contamination includes land
used for commercial agricalture,
commercial silviculture, or commercial
livestock grazing or production.

Section 5.1.3.5 Terrestrial sensitive
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

rule. The rounding rule has been
changed.

Section 5.1.3.6 Calculation of
resident population targets factor
category value. Explains how to
calculate the factor category value from
the revised factors. The rounding rule
has been changed.

Section 5.1.4 Calculation of resident
population threat score. Has only minor
editorial changes.

Section 5.2 Nearby population
threat. Introductory text has been
clarified.

Section 5.2.1 Likelihood of exposure.
Lists the factors evaluated. .

Section 5.2.1.1 Attractiveness/
accessibility. As explained in section Il
N of this preamble, the name of this
factor has changed as have the criteria

. used to assign values. This factor now

emphasizes the use of the area by the
general public. Descriptive text has been
removed. Table 5-6 (proposed rule
Table 5-4) has been changed by
redefining the criteria and the assigned
values, and by adding a value of 0 for

sites that are physically inaccessible to -

the public.

Section 5.2.1.2 Area of
contamination. The title of this section
has been changed. This factor is now
based solely on area of contamination,
which relates to the likelihood of
exposure, unlike hazardous waste
quantity, which serves as part of the
surrogate for dose. Values are assigned
using Table 5-7, which is new.

Section 5.2.1.3 Likelihood of
exposure factor category value. Text
has been revised to reflect the new
names of the factors. Table 5-8
(proposed rule Table 5-5) has been
revised in response to the changes noted
above for the attractiveness/

‘accessibility and area of contamination

factors.

Section 5.2.2 Waste characteristics.
Text has been revised to reflect changes
in the factor category. ‘

Section 5.2.2.1 Toxicity. Explains
how to evaluate the toxicity factor for
the nearby population threat.

Section 5.2.2.2 Hazardous waste
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 consistent with the other
pathways. The section explains how to
assign the factor value.

Section 5.2.2.3 Calculation of waste
characteristics factor 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 5.2.3.1 Nearby individual.
This section is new and explains how tc
assign a value to the nearby individual
(i.e., resident or student with shortest
travel distance) if there is no resident
individual. The factor has been added to
make the nearby threat consistent with
other pathways. Table 5-9, Nearby
Individual Factor Values, is new.

Section 5.2.3.2 Population within one
mile. This section is new and includes
the text that previously appeared under
the Targets section. The section explains
how to assign a value using Table 5-10.
The text has been revised for clarity.
Table 5-10, Distance-Weighted
Population Values for Nearby
Population Threat, is new. The table
assigns distance-weighted values for-
population in each travel distance
category. 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 distance weights
have been modified as follows: for
travel distance of >0 to Y4 mile, the
assigned distance weight is 0.025; for

> % to % mile, 0.0125, and for >% to 1
mile, 0.00625. The use of population
ranges has been adopted as part of the
simplification discussed in section Il A.

Section 5.2.3.3 Calculation of nearby
population targets factor category value.
Text has been revised to reflect the
changes in the targets factor category
and in the rounding rule. )

Section 5.2.4 Calculation of nearby
population threat score. Minar editorial
changes only.

Section 5.3 Calculation of the soil
exposure pathway score. Has been
changed to reflect the change in the
value used as a divisor.

In addition to the above noted
changes, Figures 5-2 and 5-3 and Tables
5-4 and 5-6 from the proposed rule have
been removed.

Section 6 Air Migration Pathway

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 Migration Pathway.
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.’

Section 6.1 Likelihood of 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 Observed release. As
discussed in section Il G of this
preamble, the specific criteria have been
revised.

Section 6.1.2° Potential to release. As
explained in section I O 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 Gas potential to
release. Explains how this factor is
evaluated. Tabie 8-2 {proposed rule
Tzble 2-3} has been revised to apply
caly to the gas potential to release
-f .ctors.

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 pubhc
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 64 (proposed rule Table 2-8}, and
the assigned values have been revised.
As explained in section I O 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 I O
of this preamble, this section has been
renamed and the approach for assigning
values changed shghtly. This section ~
explains how to assign values to each
substance and subseguently 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 (proposed rule
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 6-7 have been changed.
The values assigned have also been

changed to reflect the revised maximum
value for the factor category. Descriptive
text has been removed.

Section 6.1.2.1.4 Calculation of gas
potential to release value. Explains how
to calculate this value.

Section 6.1.22 Particulate patenaa]
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 8,1.2.2.1 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 ITI O of this preamble.
Considerations of depth have been
added for particulates. . .

Section 8.1.2.2.2 Particulate source
type. In response to comments, new
kinds of source types and subgroups of
source types have been added to make
this factor easier to score. The values
assigned have been revised to reflect the
changed factor category maximum.
Treatment of sources when no source
meets the minimum size has been
clarified.

Section 6.1.2.2.3 Particulate
migration potential. Has been renamed.
Descriptive text has been removed.
Proposed rule Figure 2-3 has been
simplified, expanded, and renumbered
as Figure 6~2. Proposed rule Table 2-9
has been renumbered as Table 6-10.

Section 6.1.2.2.4 Calculation of
particulate potential to release value.
Describes how to calculate this value.

Section 6.1.2.3 Calculation of
potential to release factor value for the
site. Text has been simplified and
meodified to account for gas and
particulate potential to release.

Section 6.1.3 Calculation of
likelihood of release factor category
value. Describes calculation procedure.

Seclion 6.2 Waste characteristics.
Descriptive text has been removed.

Section8.2.1 Toxicity/mobility. Text
has been simplified.

Section 6.2.1.1 Toxicity. Descriptive
text has been removed and § 2.4.1.1 is
referenced.

Section 8.2.1.2 Mobility. As
explained in section III F of this
preamble, the scoring of this factor has
changed. Gas mobility is now based
only on vapor pressure. The maximum
value assigned for particulate mobility is
no longer the same as the maximum
assigned for gas mobility. The
particulate mobility values are assigned
based on Figure 6-3 or the equation in
the text along with Table 6-12. The
values assigned have been put on linear
scales to be consistent with the new
structure of the waste characteristics

factor category. The text has been
simplified.

Section 6.2.1.3 Calculation of
toxicity/mobility factor value. Table 6-
13, proposed rule Table 2-12, the matrix
for assigning toxicity/mobility factor
values has been revised to reflect the
changes in values assigned to both
factors.

Section 6.2.2 Hazardous waste
guantity. Descriptive text has been
removed and § 2.4.2 is referenced.

Section 6.2.3 Calculation of waste
characteristics factor category value.
The text has been revised to indicate the
multiplication of the component factors,
the new maximum value, and the table
used to assign the factor category value.

Section 6.3 Targets. The target
distance limit has been modified to
include targets beyond four miles when
an observed release extends beyond
that distance. Text has been added to
explain how to evaluate populations and
sensitive environments exposed to
actual contamination. Text was added
to clarify that actual contamination
based on an observed release
established by direct observation should
be considered Level li. Table 6-14,
Health-Based Benchmarks for
Hazardous Substances in Air, has been
added to list the benchmarks used for
this pathway. Table 6-15, Air Migration
Pathway Distance Weights (proposed
rule Table 2-16), has been revised to
reflect changes in the distance weights
discussed in section II O of this
preamble.

Section 6.3.1 Nearest individual. The
title has been changed from maximally
exposed individual. As discussed above,
this factor is now evaliated based on
actual contamination and potential
contamination. The name of Table 6-16
(proposed rule Table 2-15) has been
changed and the values have been
revised based on changes to the
distance weights. Descriptive text has
been removed.

Section 6.3.2 Population. Evaluation
of population based on health-based
benchmarks has been added as
discussed in section III H of this
preamble.

Section 6.3.2.1 Level of
contemination. Explains how to
evaluate population based on
concentrations of hazardous substances
in samples.

Section 6.3.2.2 Levell
concentrations. Explains how to
evaluate populations exposed to Level |
concentrations. The scoring cap was
eliminated, and the mulitiplier (i.e.,
weight) is now 10.

Section 6.3.23 Levelll
concentrations. Explains how to



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

51581

evaluate populations exposed to Level II
concentrations.

Section 6.3.2.4 Potential
contamination. Explains how to assign
values to populations potentially
exposed to contamination from the site.
The formula for calculating population
values has been revised. Table 6-17,
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 Il 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 Calculation of the
population factor 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
environunents. Explains how sensitive
- environments 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 scoring the 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 Calculation of
sensitive environments factor value.
Explains how to calculate the factor-
value. The rounding rule has been
changed.

Section 6.3.5 Calculation of targets
factor category value. Text has been
revised to reflect the new names for
factors.

Section 6.4 Calcuiation of air
migration pathway score. 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 Containing Radioactive
Substances

This entire part of the rule is new. As
discussed in section Il E of the
preambile, this section has been added
to provide direction on evaluating sites
containing radioactive substances.
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 Observed re]ease/
observed contamination. Explains how

to evaluate observed release (observed

contamination) for radionuclides. The
evaluation differs for radionuclides that
occur riaturally 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 Potential to release.
Explains that potential to release factors
are evaluated on the physical and
chemical properties of radionuclides, not
their radioactivity.

Section 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. Explams
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 of the
substance potentially posing greatest
hazard. The section explains how to
select the substance potentlally posing
the greatest hazard.

Section 7.2.5 Hazardous waste
quantity. Explains how to evaluate the-
hazardous waste quantity factor for
sites containing radicactive substances.

Section 7.2.5.1 Source hazardous
waste quantity for radionuclides.
Describes differences between the
migration pathways and the soil
exposure pathway.

Section 7.2.5.1.1 Radionuclide
constituent guantity (Tier A). Explains
how to evaluate radionuclide
constituent quantity for radionuclides.

Section 7.2.5.1.2 Radionuclide
wastestream quantity (Tier B). Explains
how to evaluate radionuclide
wastestream quantity for radionuclides.

Section 7.2.5.1.3 Calculation of
source hazardous waste quantity value
for radionuclides. Explains how to
assign a source value, -

Section 7.2.5.2 Calculation of
hazardous waste quantity factor 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 Calculation of
hazardous waste quantity factor value
for sites containing mixed radioactive
and other hazardous substances.
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
containing radioactive and other
hazardous substances.

Section 7.3.1 Level of contamination
at a sampling location. Explains how to
determine the appropriate level of
contamination.

Section 7.3.2 Selection of

benchmarks and comparisons with

observed release/observed
contamination. This section lists the
benchmarks and explains how they are
used in determining the level of
contamination.

V. Required Analyses
A. Executive Order No. 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 fanction of the
number of Screening Sls (S5!) 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 1,1
SSls 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 Sls
at a unit cost of $55,000, 70 Sis for NPL
sites (without monitering wells) at a unit
cost of $100,000, and 30 Sls 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 EIA,
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
HRS, 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 bevond the PA for the
current HRS, therefore, is estimated to
be $54,000. In addition, the average level
of effort for a PA under the current HRS
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 $55.4 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 $100 million. No negative
economic effects are anticipated from
this rule.

B. Regulatory Flexibility Determination
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
HRS costs under each ranking
methodology on the ﬁnancnal viability af
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 1387 EIA.
Civen the previous analysis, EPA
concludes that most sample firms are
kealthy 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
enabie 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 1o result
in a significant impact on a substantial
number of small entities. As discussed
in the December 1987 EIA, this
conclusion is drawn becaunse 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 HRS expenditures and
other cleanup costs.

C. Paperwork Reduction 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 ef segq.,
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 burder 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 20469; and the
Office of Information and Regulatory
Affairs, Office of Management and
Eudget, Washington, DC 20503, marked
“Attention: Desk Officer for EPA.”

D. Federclism Implications

E.O. 12612 requires agencies to 2ssess
whether a regulation will bave
substantial direct effects on the States,
on the relationship between the nationél
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 recordkeepi
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:

FART 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)(2k E.O. No. 117535, 38 FR 21243; EO
No. 12580, 52 FR 2923.

2. Part 300, appendix A is revised to
read as follows:
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Appendix A to Part 300—The Hazard
Ranking System
Table of Contents
List of Figures
List of Tables
1.0. Introduction.
1.1 Definitions. °
20 Evaluations Common to Multiple
Pathways.
21 Overview.
211 Calculation of HRS site score.
212 Calculation of pathway score.
21.3 Common evaluations.
2.2 Characterize sources.
2.21 Identify sources.
2.2.2 Identify hazardous substances
associated with a source.
2.2.3 Identify hazardous substances
available to a pathway.
2.3 Likelihood of release,
24 Waste characteristics.
24.1 Selection of substance potentially
posing greatest hazard.
2411 Toxicity factor.
2.4.1.2 Hazardous substance selection.
24.2 Hazardous waste quantity.
24.21 Source hazardous waste quantity.
2.4.2.1.1 Hazardous constituent quantity.

24.21.2 Hazardous wastestream quantity.

24213 Volume.
24214 Area. ‘
24215 Calculation of source hazardous
"waste quantity value.
24.2.2 Calculation of hazardous waste
_quantity factor value.
243 Waste characteristics factor category
value.
24.31 Factor category value.
243.2 Factor category value, considering
bioaccumulation potential.
2.5 Targets.
251 Determination of level of actual
contamination at a sampling location.
25.2 Comparison to benchmarks.
3.0 Ground Water Migration Pathway.
3.0.1 General considerations.
3.01.1 Ground water target distance limit.
3.01.2 Agquifer boundaries.
3.0.1.21 Aquifer interconnections.
3.0.1.22 Agquifer discontinuities.
3.0.1.3 Karst aquifer.
3.1 Likelihood of release.
3.1.1 Observed release.
3.1.2 Potential to release.
3.1.21 Containment.
3.1.2.2 Net precipitation.
3.1.23 Depth to aquifer.
3.1.24 Travel time.
3.1.25 Calculation of potential to release
factor value.
31.3 Calculation of likelihood of release
factor category value.
3.2 Waste characteristics.
3.21 Toxicity/mobility.
3211 Toxicity.
3.21.2 Mobility. =
3.2.1.3 Calculation of toxicity/mobility
factor value.
3.2.2 Hazardous waste quantity.
3.2.3 Calculation of waste characteristics
factor category value.
3.3 Targets.
3.3.1 Nearest well.
3.3.2 Population.
3.3.21 Leve' nf contamination.

3.3.22 Level I concentrations.

3.3.23 Level Il concentrations.

3.3.24 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.

41 Overland/flood migration component.

411 General considerations.

41.1.1 Definition of hazardous substance
migration path for overland/flood
migration component.

411.2 Target distance limit.

4113 Evaluation of overland/flood
migration component. .

41.2 Drinking water threat.

41.21 Drinking water threat-likelihood of
release.

41.21.1 Observed release.

4.1.21.2 Potential to release.

4.1£.Iz.1.2.1 Potential to release by overland

ow.

41.21.21.1 Containment.

- 41.21.21.2 Runoff.

4.1.21.21.3 Distance to surface water.

41.21.21.4 Calculation of factor value for
potential to release by overland flow.

41.21.22 Potential to release by flood.

41.21.2.21 Containment (flood).

41.21.22.2 Flood frequency.

41.21.223 Calculation of factor value for
potential to release by flood.

41.2.1.23 Calculation of potential to
release factor value.

41.213 Calculation of drinking water
threat-likelihood of release factor
category value. ]

4.1.2.2 Drinking water threat-waste
characteristics. )

4.1.2.21 Toxicity/persistence.

412211 Toxicity.

41.221.2 Persistence.

41.2.21.3 Calculation of toxicity/
persistence factor value.

4.1.2.2.2 Hazardous waste quantity.

4.1.2.23 Celculation of drinking water
threat-waste characteristics factor
category value.

4.1.23 Drinking water threat-targets.

41.231 Nearest intake.

41.23.2 Population.

41.23.2.1 Level of contamination.

41.23.2.2 Level I concentrations.

4.1.23.2.3 Level I concentrations.

41.23.24 Potential contamination. )

4.1.23.25 Calculation of population factor
value,

- 41233 Resources.

41.23.4 Calculation of drinking water
threat-targets factor category value.

41.24 Calculation of the drinking water
threat score for a watershed.

4.1.3 Human food chain threat.

4.1.3.1 Human food chain threat-
likelihood of release.

4.1.3.2 Human food chain threat-waste
characteristics.

41.3.21 Toxicity/persistence/
bioaccumulation.

41.3.21.1 Toxicity.

41.3.21.2 Persistence.

41.321.3 Bioaccumulation potential.

413214 Calculation of toxicity/
persistence/bioaccumulation factor
value.

41.3.2.2 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.

41,331 Food chain individual.

41.3.3.2 Population.

4.1.3.3.21 Level I concentrations.

4.1.3.3.2.2 Level Il concentrations.

4.1.3.3.2.3 Potential human food chain
contamination.

41.33.24 Calculation of population factor
value.. _

4.1.3.3.3 Calculation of human food chain
threat-targets factor category value.

4134 Calculation of human food chain
threat score for a watershed.

414 Environmental threat.

4141 Environmental threat-likelihood of
release.

4.1.4.2 Environmental threat-waste
characteristics. ;

41.4.21 Ecosystem toxicity/persistence/
bioaccumulation.

41.4.21.1 Ecosystem toxicity.

414.21.2 Persistence.

41.4.21.3 Ecosystem bioaccumulation
potential.

41.4.21.4 Calculation of ecosystem -
toxicity/persistence/bioaccumulation
factor value.

4.1.4.2.2 Hazardous waste quantity.

41.4.2.3 Calculation of environmental
threat-waste characteristics factor
category value.

4143 Environmental threat-targets.

41.4.3.1 Sensitive environments.

41.4.31.1 Levell concentrations.

41431.2 Level I concentrations.

41.4.3.1.3 Potential contamination.

414314 Calculation of environmental
threat-targets factor category value.

4144 Calculation of environmental
threat score for a watershed.

41.5 Calculation of overland/flood
migration component score for a
watershed.

41.6 Calculation of overland/flood
migration component score.

4.2 Ground water to surface water migration
component.

4.21 General Considerations.

4211 Eligible surface waters.

4.21.2 Befinition of hazardous substance
migration path for ground water to
surface water migration component.

4.21.3 Observed release of a specific
hazardous substance to surface water in-

- water segment.

4.21.4 Target distance limit.

4.21.5 Evaluation of ground water to
surface water migration component.

4.2.2 Drinking water threat.

4.2.2.1 Drinking water threat-likelihoo: of
release.

42211 Observed release.

4.2.21.2 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
characterislics.

42221 Toxicity/mobility/persistence.

422211 Toxicity.

422212 Mobility.

4.2.2.213 Persistence.

422214 Calculation of toxicity/
mobility/persistence factor value.

4.2.2.2.2 Hazardous waste guantity.

4.2223 Calculation of drinking water
threat-waste characteristics factor
category value.

4223 Drinking water threat-targets.

42231 Nearest intake.

42232 Population..

4.2.23.21 Level ] concentrations.

422322 Levelll concentrations.

4.223.23 Potential contamination.

4.2.2.3.24 - Calculation of population facter
value.

4.223.3 Resources.

42234 Calculation of drinking water

. threat-targets factor category value.

4224 Calculation of drinking water

threat score for a watershed. -
4.2.3 Human food chain threat.

4231 Human foad chain threat-
likelihood of release. .

4.23.2 Human food chain threat-waste
characteristics. ;

4.2.3.21 Tox:mtylmobx]uyfpexsnstencel
bicaccumulation.

423211 Toxicity.

423212 Mobility.

423213 Persisience. -

4.23.214 Bioaccumulation potential.

4.23.21.5 Calculation of toxicity/
mobility/persistence /bioaccumulation
factor value. 2

4.2.3.2.2 Hazardous waste guantity.

4.2.3.2.3 Calculation of human food chain
threat-waste characteristics factor

- category value.

4.23.3 Human food chain threat-targets.

4.2.3.3.1 Food chain individual.

42332 Population.

423321 Levell concentrations.

423322 Level Il concentrations.

4.23323 Potential human food chain’
contamination.

4.23.324 Calculation of population factor

value.

4.2.3.3.3 Calculation of human food chain
threat-targets factor category value.

4234 Calculation of human food chain
threat score for a watershed.

4.24 Environmentel threat.

4.24.1 Environmental threat-likelihood of
release.

4.24.2 Environmental threat-waste
characteristics. )

4.24.21 Ecosystem toxicity/mobility/
persistence fbicaccumulation,

424211 Ecosystem toxicity.

424212 Mobility.

424213 Persistence.

424.214 Ecosystem bioaccumulation
potential.

4.24.2.1.5 Calculation of ecosystem
toxicity/mobility/persistence/
bioaccumulation factor value.

4.24.22 Hazardous waste quantity.

4.24.2.3 Calculation of environmental
threat-waste characteristics factor
categery value,
4.24.3 Environmental threat-targets.
4.243.1 Sensitive environments.
4.24.31.1 Levell concentrations.
4.24.31.2 Level II concentrations.
4.24.31.3 Potential contamination.
4.24.3.14 Calculation of environmental
threat-targets factor category value.
4.24.4 Calculation of environmental
threat score for a watershed. .
425 Calculation of ground water to surface
water migration component score for a
 watershed.
4.28 Calculation of ground water to surface
. water migration component BCOTE.
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,
51.21 Toxicity.
5.1.22 Hazardous waste quantity.
5.1.23 Calculation of waste
characteristics factor category value.
5.1.3 Targets.
5.1.31 Resident individual
5.1.3.2 Resident population.
5.1.3.2.1 Level I concentrations.
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1.0 Introduction

The Hazard Ranking System (HRS) is the
principal mechanism the U.S. Environmental
Protection Agency (EPA) uses to place sites
on the Naticnal Priorities List (NPL). The HRS
serves as a screening device 1o 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

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 dosese (LDso) and lethal concentrationse
{LCso). 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 (AWQC):
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.

Bioconcentration factor (BCF): 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. [unitless].

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 over 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 (RfD) values.

Contract Laboratory Program (CLP):
Analytical program developed for CERCLA
waste site samples to fill the need for legally
defensible analytical resuits supported by a
high level of quality assurance and
documentation.

Contract-Required Detection Limit (CRDL).
Term equivalent to contract-required
quantitation limit, but used primarily for
inorganic substances.

Contract-Required Quantitation Limit
(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 & given substance in a given sample. For
HRS purposes, the term CRQL refers to both
the contract-required quantitation limit and
the contract-required detection limit.

Curie (Ci): Measure used to quantify the
amount of radioactivity. One curie equals 37
billion nuclear transformations per second,
and one picocurie (pCi) equals 10~ '*Ci.

Decay product: Isotope formed by the
radioactive decay of some 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 an-mmt 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 HRS
surface water migration pathway that
reduces the point value ass:gned to targets as
the flow or depth of the relevant surface
water body increases. [unitless].

Distance weight: Parameter in the HRS air
migration, ground water migration, and soil
exposure pathways that reduces the point
value assigned to targets as their distance
increases from the site. [unitless].

- Distribution coefficient (Ka): Measure of:
the 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 HRS in evaluating
the mobility of a substance for the ground
water migration pathway. [mi/g).

EDy, (10 percent effective dose): Estimated
dose associated with a 10 percent increase in
response over control groups. For HRS
purposes, the response considered is cancer.
[milligrams toxicant per kilogram bady
weight per day (mg/kg-day)].

Food and Drug Administration Action
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 aduiterated products
from the market. Only FDAALS established
for fish and shellfish epply in the HRS.

Half-life: Length of time required for an
initial concentration of & substance to be
halved as a result of loss through decay. The
HRS considers five decay processes:
biodegradation, hydrolysis. photolysis,
radioactive decay, and volatilization.

Hazardous substance: CERCLA hazardous
substances, polluiants, and contaminants as
defined in CERCLA sections 101(14) and
101{33}, except where otherwise specifically
noted in the HRS.

Haozardous 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.

HRS “factor”: Primary rating elements
internal to the HRS.

HRS “factor category": Set of HRS factors
(that is, likelihood of release [or exposure],
waste characteristics, targets) Je

HRS “migration pethwcys™: HRS ground
water, surface water, and air migration
pathways.

HRS “pathway": Set of HRS factor
categories combined to produce a score to
measure relative risks posed by a site in one
of four environmental pathways (that is,
ground water, surface water, soil, and air).

HRS “site score”: Composite of the four
HRS pathway scores. .

Henry's law constent: 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 & 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-m*/mol)}.

Hydrolysis: Chemical reaction of a
substance with water.

Karst: Terrain with characlensbc.a 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. Karst aquifers are
associated with karst terrain.

LCjy, (lethal conceniration, 50 percent):
Concentration of a substance in air [typically
micrograms per cubic meter (ug/m3] or
water [typically micrograms per liter (ug/1)]
that kills 50 percent of a group of exposed
organisms. The LCso is used in the HRS in
assessing acute toxicity.

LDy, (lethal dose, 50 percent}: Dose of &
substance that kills 50 percent of a group of
exposed organisms. The LDs, is used in the
HRS in assessing acute toxicity [milligrams
toxicant per kilogram body weight (mg/kg]].

Maximum Contaminant Level (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 Contaminant Level Goal
{MCLG): 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 allnwa an adequate
margin of safety.

Method Detec:t:an Limit {MDL} Lowest
concentration of analyte that a method can
detect reliably in either a sample or blank.

Mixed radioactive and other hazardous
substances: Material containing both
radioactive hazardous substances and
ncnradioactive hazardous substances,
regardless of whether these types of
substances are physically separated,
combined chemically, or simply mixed
together.

National Ambient Air Guality Standards
{NAAQS): Primary standards for air quality
established under sections 108 and 109 of the
Clean Air Act, as amended.

National Emission Standards for
Hazardous Air Pollutants (NESHAPS):
Standards established for substances listed
under section 112 of the Clean Air Act, as
amended. Only those NESHAPs promulgated
in ambient concentration units apply in the
HRS.

Octanol-water partition coefficient (K for
PJ): 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. [unitless].

Organic carbon partition coefficient (Koe):
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/g].

Photolysis: Chemical reaction of &
substance caused by direct absorption of
solar energy (direct photolysis) or caused by
other subsiances that absorh 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.

Radioaclive half-iife: 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 en
element exhibiting radioactivity. For HRS
purposes, “radionuclide™ and “radioisotope”
are used synonymously.

Reference dose (RfD): 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 externa!l
exposures to ionizing radiation. One roentgen
equals that amount of x-ray or gamma
rediation required to produce ions carrying a
charge of 1 electrostatic unit (esu) in 1 cubic
centimeter of dry air under standard
conditions. One microroentgen (uR) equals
107¢R.

Sample quantitation limit (SQL): Quantity
of a substance that can be reasonably
guantified given the limits of detection for the
methods of analysis and sample
characteristics tha may affect quantitation
(for example, dilution, concentration).

Screening concentration: Media-specific
benchmark concentration for a hazardous
substance that is used in the HRS 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 inhalaticn exposures or
for oral exposures, as appropriate, and, if the

‘substarce is @ human carcinogen with a

weight-of-evidence classification of A, B, or
C, to that concentration that corresponds to
its 10~ ¢ individual lifetime excess cancer risk
for inhalation exposures or for oral
exposures, 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.

Siope factor (also referred to as cancer
potency factor): 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)~* for non-radioactive
substances and (pC,)~! for radioactive
substances).

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 cortaminated sediments
may be considered a source.

Target distance limit: Maximum distance
over which targets for the site are evaluated.
The target distance limit varies by HRS
pathway. -

Uranium Mill 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.

Vapor pressure: 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. [atmosphere or
torr].

Volatilization: Physical transfer process
through which a substance undergoes a
change of state from a solid or liquid to a gas.

Water solubility: Maximum concentration
of a substance in pure water at a given
temperature. For HRS purposes, use the value
reported at or near 25° C. [milligrams per liter
(mg/1)].

Weight-of-evidence: EPA classification
system for characterizing the evidence
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 B1: Probable human carcinogen— -
limited evidence of carcinogenicity in
humans.

Group B2: 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.

2.0 Evaluations Common to Multiple
Pathways

21 Overview. The HRS site score (S) is
the result of an evaluation of four pathways:

* Ground Water Migration (Syw).

» Surface Water Migration (S,).

» 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

threals 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 HRS is structured to provide a parallel
evaluation for each of these pathways and
threats. This section focuses on these paraliel
evaluations, starting with the calculation of
the HRS site score and the individual
pathway scores.

211 Calculation of HRS 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 HRS site score, wh:ch
ranges from 0 to 100:

S2+82+852+82
4

21.2 Calculation of pathway score. Table
2-1, which is based on the air migration
pathway, illustrates the basic parameters
used to calculate a pathway score. As Table
2-1 shows, each pathway (or threat) score is
the product of three “factor categories™
likelihood of release, waste characteristics,
and targets. (The soil exposure pathway uses
likelihood of exposure rather than likelihood
of release.) Each of the three factor categories
contains 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.

21.3 Common evaluations. Evaluations
common to ail four HRS pathways include:
* Characterizing sources.

~Identifying sources (and, for the soil
exposure pathway. areas of observed
contamination [see section 5.0.1]).

~Identifying hazardous substances
associated with each source {or area of
observed contamination).

~Identifying hazardous substances
available to a pathway.

TABLE 2-1.—SAMPLE PATHWAY

SCORESHEET
Maxi- | Value
Factor category mum as-
o value | signed
Likelihood of Release
1. Observed Release ..... 550
2. Potential to Release ............ 500
3. Likelihood of Release (h-ghef of
ines 1 and 2) .o 550
Waste Characteristics
4, Toxicity/Mobility ... e
5. Hazardous Waste Quanmy . (@)
6. Waste Characteristics... ] 100
Targets
7. Nearest individual
I T | 50
7b. Leve! I} 45
7c. Potential Contamination ........... 20
7d. Nearest Individual (hvgher of
lines 7a, 7b, or 7c)..... sy 180
8. Population
Ba. Level | (b}
8b. Level ll.......... R (]
8c. Potential Conta (b}
(b)
5
(b)
(b)
(b)
(ines 10a+10D).... (o)
11. Targets (lines 7+8049+100).1 (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.

*Maximum 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 ca

®There is no limit to the human population or
sensitive environments factor values. However, the
pathway score based solely on sensitive environ-
ments is kmited to a maximum of 60 points.

¢ Scoring likelihood of release (or
likelihood of exposure) factor category.

-Scoring observed release (or observed
contamination).

-Scoring potential to release when there
is no observed release.

= Scoring waste characteristics factor
category.

-Evaluating toxicity.

—Combining toxicity with mobility,
persistence, and/or bioaccumulation
{or ecosystem bioaccumulation)
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 (ground
water, surface water, and air). However. the
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evaluations differ in certzin respects for the
soil exposure pathway.

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 4.1.1.3 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
facts r 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 aqnifer 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.

¢ Hazardous substances associated with
these sources (or areas of observed
contamination).

* Pathways potentially threatened by
these hazardous substances.

Table 2-2 presents a sample worksheet for
source characterization.

2.21 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 SCURCE CHARACTERIZATION WORKSHEET

Source: .

3

A. Source dimensions and hazardous waste quantity.

Hazardous wastestream quantity: _____
Volume:
Area:
Area of observed contamination: _____

Available to pathway )
A Surlace water (SW) Soil
Hazardous substance WU [ T— . o
Gas Particulate - =W Ovedand/ | GWwSW | Resdent | Nearty
i L -

2.2.2 [Identify hazardous substances
associated with a source. For each of the
three migration pathways, consider those
hazardous substances documented in a
source (for example, by sampling, labels,
manifests, oral or writien statements) to be
associated with that source when evaluating
each pathway. In some instances, a
kazardous substance can be documented as
being present at a site (for example, by
labels, manifests, oral or written siatements),
but the specific source{s) contairing that
hazardous substance cannot be documented.
For the three migration pathways, in those
instances 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 couid not be present.

For an area of observed contamination in
the soil exposure pathway, counsider only
those hazardous substances that meet the
criteria for observed contamination for that
area (see section 5.0.1) to be associated with
that area when evaluating the pathway.

223 Identify hazardeus substances
available to a pathway. In evaluating each

migration 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.

-AR 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
4.1.21.21.1 and 4.1.21.2.21),

* Surface water migration—ground water
to surface water component,

~Hazardous substances that meet the
criteria for an observed release to
ground waler.

~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 3.1.21).

» Air migration.

~Hazardous substances that meet the
criteria for an ohserved release to the
atmosphere.

-All gaseous hazardous substances
associated with a source with a gas
containment factor vaiue greater than

‘0 {see section 6.1.2.1.1).

~All perticulate hazardous substances
associated with a source witha
particulate containment factor value .
greater than 0 (see section 6.1.2.2.1).

* For each migratior pathway, in those
instances 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 exposuie—nearby population threat.
—-All hazardous substances that meet the
criteria for observed contamination at
areas with an attractiveness/
accessibility factor value greater than
0 (see section 5.2.1.1).

2.3 Likelihood of release. 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 & 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
maximum 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 a hazardous 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 standarc.
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 radionuclides (see
section 7.1.1).

TABLE 2-3.—OBSERVED RELEASE
CRITERIA FOR CHEMICAL ANALYSIS

Sample Measurement < Sample Quantitation

Limit

No observed release is established.

Sample Measurement > SAMPLE QUANTITATION
sy &

An observed release is estabfished as follows:

¢ If the background concentration is not detected
(or i5 less than the detection limit), an observed
release is established when the sample meas-
urement equals or exceeds the sample quantita-
tion Bmit.*

« i the background concentration equals or ex-
ceeds the detection limit, an observed release is
-established when the sample measurement is 3
times of more above the background concentra-
tion.

it the sample quaniitation limit (SQL) cannot be

established, determined if there is an observed
release as follows:

—if the a.mgle analysis was performed under the
EPA Contract Laboratory Program, use the EPA
oontractsm_-raquirad quantitation limit (CRQL) in place of

—If the sample analysis is not performed under the
EPA Contract Laboratory Program, use the detection
limit (DL) in place of the SOL.

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.

24.1 Selection of substance potentially
posing greatest hazard. 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 bicaccumulation (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).

24.1.1 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,

" evaluate 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 toaucxty 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 EDyo value
to estimate a slope factor as follows:

1

Slope factor = ———
_ 6(EDw)

« Noncancer toxicological responses of
chronic exposure- —use reference dose (RfD)
values.

* Noncancer toxicological responses of
acute exposure- -use acute toxicity
parameters, such as the LDs,.

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.

e If either an RID or slope factor value is
available, but not both, assign the hazardous
substance an overall toxicity factor value
from Table 24 based solely on the available
value (RD or slope factor).

 If neither an RfD 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 RID and slope factor values are
not available.

o If neither an RfD, 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/kgday) | ASSianed
RID < 0.0005 10,000
0.0005 < RID < 0.005............... 1,000
0.005 < R < 0.05.. 100
0.05 <€ RMD < 0.5, cricesercsrs 10
05 < RID 1
RID NOt BVAIADIE ..cvvevevesserersssseomsssmsssssssasains 0

Carcinogenicity (Human)
Weight-of-evidence*/slope factor (mg/ ;
kg-day)™! Assigned
value
A B c
05 <SP |5 < SF 50 < SF 10,000
005 < SF |05 < SF 5 ¢ SF < 1,000
< 05 <5 50
SF < 0.05 |0.05 < SF |05 < SF 100
< 05 <5
——— |SF <005 |SF <05 10
Slope Siope 0
factor not | -~ factor not factor not
available. | avadable. | available.

*A, B, and C refer to wught-oi-mdence catego-
ries. Assign substances with a weight-of-evidence
category of D (inadequate evidence of carcinogen-
mﬂuetmmmmwmmmma
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TABLE 2-4.—ToxICITY FACTOR EVALUATION—CONCLUDED
Acute Toxicity (Human)
Oral LD, (mg/kg) Dermal LDsw (mg/kg) Gas or vapor LCse (ppm) e
od LG < 20 T1000
_— < 120 < Lo < 200t 100
S I o P 1 . | IO —— 200 < LG.. R s F————— R |
500 < LDy 200 ¢ LDs.. 20 < LCw 12,000 <LCs 1
LDy not available - | LDse mot available ......ocooeiicemie e ] LCse not available.........cconiiincninicinsns LG not ilable. 0

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 a!l

hazardous substances available to the

patbway. 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
2nd lead (and its compounds) & human
toxicity factor value of 19,000.

. Separate criteria apply for assigning factor
values for human toxicity and eccsystem
toxicity for radionuclides (see sections 7.2.1
and 7.2.2).

24.1.2 Hazardous substance selection.
For each hazardous substance evaluated for
& 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 bicaccumulation [or ecosystem
biocaccumulation) potentlal actor 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
walter threat (see section 4.1.2.2.1).

-Determine a combined human toxicity/
persistence/biocaccumulation factor
value for the hazardous substance for
the human food chain threat (see
section 4.1.3.2.1).

-Determine a combined ecosysiem
toxicity/persistence/bioaccumulstion
factor value for the hazardous
substance for the environmental threat
(see section 4.1.4.2.1).

= Surface water migration-ground water to
surface waler 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
substiance for the human food chain
threat (see section 4.2.3.2.1).

-Determine a combined ecosystem
toxicity/mobility/persistence/
bicaccumulation factor value for the
hazardous substance for the
environmental threat (see section
4.2.4.21). g

* Air migration.
—Determine 2 combined human toxicity/
mobility factor value for the hazardous
- substance (see section 8§.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 hazardovs 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.

242 Hozardous waste quantity. Evaluate
the hazardous waste quantity factor by first
assigning each source (or area of observed
contamination} a source hazardous wasle
quantity value as specified below. Sum these
values to obtain the hazardcus 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 canriot 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
sourses 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 substarnices 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

observed contamination. Do not consider

other hazardous substances or hazardous

wastestreams at the site in evaluating this
factor for the soil exposure pathway.

24.21 Source hazardous 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 tc have a containment factor value
greater than 0 for each migration pathway.

For the soil exposure pathway, assign a
source hazardous waste quaxntity value to
each area of observed contamination, as
applicable to the threat being evaluated.

For all pathways, evaluate source
hazardous waste quantity using the foilowing
four measures in the following hierarchy:

* Hazardous constituent quantity.

* Hazardous wasiestream guantity.

* Volume.

* Area.

For the unailocated 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).

24.211 Hazardous constituent quantity.
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 l‘sted pursuant to
section 3001 of the Solid Waste Disposal Act,
as amended by the Resource Conservation
and Recovery Act of 1976 (RCRA), 42 US.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
CERCLA hazardous substances and
not the mass of the entire hazardous
wasle.

~If the hazardous waste is listed for any
other Hazard Code (including T plus
any other Hazard Code), include the -
mass of the 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 evaiuation of this
measure as foliows:
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-If the hazardous waste exhibits only the
characteristic of toxicity (or only the
characleristic of EP toxicity}, include
only the mass of constituents in the
hazardous waste that are CERCLA
hazardous substances and not the
mass of the entire hazardous waste.

~If the hazardous waste exhibits any
other characteristic identified under
section 3001 (including any other
characteristic plus the characteristic of
toxicity [or the characteristic of EP
toxicity]), include the mass of the
-entire hazardous waste.

Based on this mass, designated as'C, assign
a value for hazardous constituent quantity as
follows:

* For the migration pathways, assign the
source a value for hazardous constituent
quantity‘using the Tier A equation of Table
2-5.-

* For the soil exposure pathway, assign the
area of observed contamination a value using
the Tier A equation of Table 5-2 (section
51.2.2),

If the hazardous constituent quantity for
the source (or area of observed
contamination) is adequately determined
(that is, the total mass of all CERCLA
hazardous substances 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 other three measures
discussed below. Instead assign these other
three measures a value of 0 for the source (or
area of observed contamination) and proceed
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
24.2.1.2,

TABLE 2-5.—HAZARDOUS WASTE
QUANTITY EVALUATION EQUATIONS

5 fi
. or
Tier Measure Units assigning
value *
A Hazardous b c
constituent
quantity (C)
B* Hazardous b W/5,000
wastestream ’
quantity (W)
Qs /olume (V)
Landfill yd? V72,500
Surface yd? vi2s
impoundment
Surface yd? v/25
impoundment
(buried/backfilled)
Drums ©....ccsmecessnenics gallon V/500
Tanks and yd? v/25
containers other
than drums
Contaminated soil...... yd? V/2,500
Pile..... yd3 V/25
Other. yd? v/2s
Dt | Area (A)cn
Landfill....eeciiennns ft2 A/3,400
Surface ) ft2 A/13
mpoundment

TABLE 2-5.—HAZARDOUS WASTE QUAN-
TITY EVALUATION EQUATIONS—Concluded

Eq':ation
. . or
Tier Measure Units assigning
value ®
Surface ftz A/13
impoundment .
{buried/
backfilied)
Land treatment ft2 A/2T0
Pile ¢.. ft2 A/13
Ommmmated ft2 A/34,000

'Donoirwndhnufeﬁwoget
® Convert volume to mass when necessary: 1
ton=2,000 pounds=1 cubic yard=4 drums=200

g .
“if actual volumeof:tumnsmavax!aue,asame
1 deum=50
‘Use la

ons. .
surface area under pile, not surface
area of pile .

24.21.2 Hazardous waslestream
quantity. Evaluate hazardous wastestream
quantity for the source (or area of observed
contamination) based on the mass of
hazardous wastestreams plus the mass of any
additional CERCLA pollutants and
contaminants (as defined in CERCLA section
101[33], as amended) that are allocated to the
source (or area of observed contamination).
For a waslestream that consists solely of a
hazardous waste listed pursuant to section
3001 of RCRA, as amended or that consists
solely of a RCRA hazardous waste that
exhibits the characteristics identified under
section 3001 of RCRA, as amended, include
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 wastestream
quantity as fotlows:

* For the migration pathways, assign the
source a value for hazardous wastestream
quantity using the Tier B equation of Table
2-5.

* For the s0il exposure pathway, assign the
area of observed contamination a value using
the Tier B equation of Table 5-2 (section
51.2.2).

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 determined—
that 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.

1f 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.

2.4213 Volume. Evaluate the volume
measure using the volume of the source (or
the volume of the area of observed

contamination). For the soil exposure
pathway, restrict the use of the volume
measure to those areas of observed
contamination specified in section 5.1.2.2.

Based on the 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.

= 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.

24214 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 velue for area using the appropriate
Tier D equation of Table 2-5.

* 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).

2.4.21.5 Calculation of source hazardous
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.

24.2.2 Calculation of hazardous waste
quantity factor 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 w
, - 0
1* to 100 1¥
Greater than 100 to 10,000 .......cccveercens| 100
Greater than 10,000 to 1,000,000... .| 10,000
Greater than 1,000,000.........c.cmimmmin 1,000,000

*Hf the hazardous waste qual mmrvalunsgreatar
than 0, but less than 1, round it to 1 as spectfied in
text.

* For the pathway, if hazardous constiluent quanti-
ty is not adequately determined, assign a value as
specified in the text; do not assign the varue of 1.
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For a migration pathway, if the hazardous
conslituent quantity is adequately
determined {see section 2.4.2.1.1) 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. H the hazardous constituent
quantity is not adequately determined for one
or more sources (or bne 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 | or Level H concentrations
(see section 2.5), 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.

¢ If none of the targets for that pathway is
subject to Level | or Level I concentrations,

. assign a factor value as foilows:

~if there has been no removal action,
assign either the vaiue 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 & 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 2-8 without
consideration of the removal action
would be 100 or greater, assign
either the value from Table 2-8
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
2-8 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 vaiue of
10, whichever is greater, as the hazardous
waste quantity factor value.

243 Waste characteristics factor
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 water-
environmental threat. Determine the waste
characleristics factor category value for these
latter two threats as specified in section
24.3.2.

2431 Factor category vaive. For the
pathway (or threat) being evaluated, multiply
the toxicity or combined factor value, as
sppropriate, from section 2.4.1.2 and the
hazardous waste quantity factor value from
section 2.4.2.2, subject to 2 maximum product
of 1x1U*, Based on this waste characteristics
product assign a waste characteristics factor

category value to the pathway {br threat)
from Table 2-7.

TABLE 2-7.—WASTE CHARACTERISTICS
FACTOR CATEGORY VALUES

Waste characteristics product Ailnea
0 0
Greater than 0 to less than 10 ............ 1
10 10 Jess than 15X 10%.....evicanee : 2
1X 107 to less than 1X 103 ...ccmviessnnns 3
1x10% to less than 1X10% e 6
1 10* 10 less than 1x 10%...... 10
1x10% 1o less than 1x 10%........... 18
1X10¢ to less than 1107 .. 32
1107 to less than 1X10%....... 56 -
1x 108 to bess than 1107 100
1Xx10* to less than 11022, 180
1X10'° to less than 11077, 5 320
1x10% to less than 1 1012 ......vnere 560
1x102 1,000

24.3.2 Fector category value, considering
bicaccumulation potential. For the surface

.water-human food chain threat and the

surface water-environmental threat, multiply
the toxicity or combined factor value, as
appropriate, from section 24.1.2 and the
hazardous waste quantity factor value from
section 2.4.2.2, subject to:

* A maximum product of 1x10*2, and
-+ * A maximum product exclusive of the
bioaccumulation (or ecosystem
bicaccumulation) potential factor of 1109,

Based on the total waste characteristics
product, assign a waste characteristics factor
category value to these threats from Table :
2-7.

25 Torgets.

The types of targets evaluated include the
following:

* Individual (factor name varies by
pathway and threat).

¢ Human pepulation.

* Resources (these vary by pa thway and
threat).

¢ Sensitive environments (included for all
pathways except ground water migration).

The factor values that may be assigned to
each type of target have the same range for
each pathway for which that type of target is
evaluated. The factor value for most types of
targets depends on whether the target is
subject to actual or potential contamination
for the pathway and whether the actual
contamination is Level ! or Level 1I:

® Actual contamination: Targel is
associated either with a sampling location
that meets the criteria for an observed

release (or observed contamination) for the

pathway or with an observed release based
on direct observation for the pathway
(additiona! criteria apply for establishing
actual contamination for the human food
chain threal in the surface water migration
pathway, see sections 4.1.3.3 and 4.2.3.3).
sections 3 through & specify how to determine
the targets associated with a sampling
location or with an observed release based
on direct observation. Determine whether the
actual contamination is Level I or Level Il as
follows:
-Level I:
- -Media-specific concentrations for the
target meet the criteria for an

observed release (or observed
contamination] for the pathway and
are at or above media-specific
benchmark values. These
benchmark values (see section
2.5.2) include both screening
concentrations and concentrations
specified in regulatory limits (such
as Maximum Contaminant Level
{MCL} values), or

~~For the human food chain threat in
the surface water migration
pathway, concentrations in tissue
samples from aguatic human foad
chain organisms are at or above
benchmark values. Such tissue
samples may be used in addition w
media-specific concentrations only
as specified in sections 4.1.3.3 and
4.2.3.3.

~Levet II:

--Media-specific concentrations for the
target meet the criteria for an
observed release {or observed
contamination) for the pathway, but
are less than media-specific
benchmarks. If none of the
hazardous substances eligible to be
evaluated for the sampling location
has an applicable benchmark,
assign Level Ii to the actual
contamination at the sampling
location, or

——For observed releases based on
direct observation, assign Level I
to targets s specified in sections 3,
4, and 6, or

- -For the human food chain threat in
the surface water migration
pathway, concentrations in tissue
samples from aquatic human food
chain organisms, when applicable,
are below benchmark values.

-If a target is subject to both Level I and
Level II concentrations for a pathway
{or threat), evaluate the target using
Level 1 concentrations for that
pathway (or threat).

* Potential contamination: Targel is
subject to a potential release (that is, target is
not associated with actual contamination for
that pathway or threat).

Assign a factor value for individual risk as
follows (select the highest value that apphes
to the pathway or threat):

50 points if any individual is exposed to
Level I concentrations.

* 45 points if any individual is exposed to
Level Il concentrations.

e Maximum of 20 points if any individual

_is subject to potential contamination. The

value assigned is 20 multiplied by the
distance or dilution weight appropriate to the
pathway.

Assign factor values for population and
sensitive environments as follows:

* Sum Level I targets and multiply by 10.
{Level I is not used for sensitive
environments in the soil exposure and air
migration pathways.) )

* Sum Level II targets.

* Multiply potential targets by distance or
dilution weights appropriate to the pathway,
sum, and divide by 10. Distance or dilution
weighting accounts for diminishing exposure
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with increasing distance or dilution within
the different pathways.

e Sum the values for the three levels.

In addition, resource value points are
assigned within all pathways for welfare-
related impacts (for example, impacts to
agricultural land), but do not depend on
whether there is actual or potential
contamination.

251 Determination of level of actual
contamination at a sampling location.
Determine whether Level I concentrations or
Level Il concentrations apply at a sampling
location (and 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.

* 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 II to the actual contamination at that
sampling location for the pathway (or threat).

In making the comparison, consider 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 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 comparable 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):

* 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
mr ,cation pathway.

¢ Food and Drug Administration Action
Level (FDAAL) for fish or shelifish—human
food chain threat in surface water migration
pathway.

* EPA Ambient Water Quality Criteria
{AWQC) for protection of aquatic life—
environmental 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
Hazardous Air Pollutants (NESHAPs)—air
migration pathway. Use only those NESHAPs
promulgated in ambient concentration units.
S 051999 0058(03X13-DEC-90-11:23:26)

* Screening concentration for cancer
corresponding to that concentration that
corresponds to the 10~¢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).

* Screening concentration for noncancer
toxicological responses corresponding to the
RID for inhalation exposures [air migration
pathway) or for oral exposures (ground water
migration pathway; drinking water end
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 8. 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 mdmdually
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 ] 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:

o
e X
z 5C,
i=1 .

where: :

C,=Concentration of hazardous substance i
in sample (or highest concentration of
hazardous substance i from among
comparable samples).

SC,=Screening concentration for cancer
corresponding to that concentration that
corresponds to its 10~ ¢ individual cancer
risk for applicable exposure (inhalation
or oral) for hazardous substance i.

n=Number of applicable hazardous
substances in samp!e (or comparable
samples) that are carcinogens and for
which an SC, is available.

For those hazardous substances for which
an RfD is available, calculate an index | for
the sample location as follows:

m
-z
CR,

j=1

where:

C,=Concentration of hazardous substance j
in sample (or highest concentration of
hazardous substance j from among
comparable samples).

CR,=Screening concentration for noncancer
toxicological responses corresponding to
RID 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 ] equals or exceeds 1, consider
the sampling location to be subject to Level [
concentrations for that pathway (or threat). If
both  and | are 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 1
and ] separately for each such set, and use
the highest ealculated values of 1 and ] to
assign Level I and Level IL

“ See sections 7.3.1 and 7.3.2 for criteria for
determining the level of contamination for
radioactive substances.

3.0 Ground Water Migration Pathway

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

Lo

where:

LR=Likelihood of release factor category
value.

WC=Waste characteristics factor category
value.

T="Targets factor category vakie.

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 aguifers 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.

BILLING CODE 8560-50-M
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TaBLE 3-1.—GROUND WATER MaacAmN PATHWAY SconEsusET

3.0.1.1 Ground water terget distance limit.
The target distance limit defines the
maximum distance from the sources at the
site over which targets are eveluated. 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). Furthermaore, consider any well 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.

Far sites that consist solely of a
contaminated ground water plume with no
identifiea 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 Agquifer boundaries. Combine
multiple aquifers into a single hydrolegic uznit
for scoring purposes if aquifer
interconnections can be established for these
aquifers. | conirast, restrict aquifer
boundaries if aquifer disconunulues czan be
established.

3.6.1.21 Agquifer interconneciions.
Evaluate whether aquifer int=rconnections
ccour within 2 miles of the sources a! the site.
If they occur within this 2-mile distance,
cembine the aquifers having interconnections
in scoring the site. In additior, if observed
ground water contamination attributable to
the sources at the site extends bayond 2 miles
from the sources, use any locations within the
limits of this observed ground water
cuntamination in evaluating aguifer
interconnections. If data are not adequate to
extablish aquifer interconnections, evaluale
the aguifers as sepzrate aguifers.

-whether aquifer discontinuities occur

the 4-miie target distance limit. An aquifer
discontinuity occurs for scoring purposes
onty 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 parposes, an
aquifer discontinuity occurs only when the
structure or feature entirely transects the
boundaries of this singie hydrologic unit.

When an aquifer discontinuity is
esteblished within the 4-mile target distance
fimit, exciude that portion of the aquifer
beyond the discontinuity in evaluating the
ground water migration pathway. However, if
bazardous 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.

3.01.3 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

fime in section 3.1.2.4}, one waste
characteristics factor (mability 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. Far an aguifer,
evaluale the l:kehhood of release factor
category in terms of &n observed release
{actor or a potential to release factor.

31.1 Observed release. Establish an
ubserved release to an aquifer by
daemaonstrating that the site has releasec a

..hazardous subsiance to the aquifer, Base this

damonstration on either

Factor categories and factors w s:.'.::id
Likeffhood of Release o an Aquifer:
1. Observed Reiease 550 T
2 Potential to Release:
. 2a. Containment 10 e
2b. Net Precipitation 10 PR
2c. Depth to Aquifer 5 S——
2d. Travel Time 35 e el
2e. Potential to Release [fnes Zaiab-w.c+2d}] 5G0 o
3. Like¥thood of Release thigher of Tines 1 and 2e) §50 e
Waste Characteristics:
4. Toxicity/Mobility. @ i
5. Hazardous Waste Quantity [ —_—
€. Waste cna:actenstcs 100 g
Targets:
7. Nearest Well 50 b —
8. Population: 1
8a. Level | Concentrations ®) —
8b. Level I} Concentrations m) -
8c. Potential Contamination..... ) s
8d. Population (lines 8a+8b +8c) &) i
9. Resources 5 =g
10. Wellhead Protection Area 20 Sy
11. Targets (lines 7+ 8d+9+10) ) A
Ground Water Migration Score for an Aquifer:
. 12. Aquifer Score [(fines 3 x 6 x 11)/82,500] « 100 ——
Ground Water Migration Pathway Score:
13. Pathway Score (S,,), (highest value from line 12 for ail aquifers-evaksated)”. 1 100 —_—
*= Maximum value applies to waste characteristics category.
* Maximum value not appbcable.
* Do not round 10 nearest integer.
3.01 General considerations 3.0.1.2.2 Aguifer discontiruities. Evaluate = Direct observation—a material that

coatains one or more hazardous substances
has been depcsited into or has been observed
entering the aquifer.

s Chemical analysis—an analysis of
ground water samples from the aquifer
indica‘tes that the concentration of hazardous
substance(s) has increased significantly
above the 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,
except: when the source itself consists of a
ground water plume with no idertified
sowrce, no separate attribution is required.

- i an observed release can be establishea
for the aquifer, assign the aguifer 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 cannoi be

established for the aquifer, agsign
cbserved release factor value af 0. enter this
value in Table 3-1, and proceed to section
312

3.1.2 Potential to release. Evaluate
potenual 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 scurces
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 3.1.24,

3.1.21 Containment. Assign a
coatainment 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 hazardoas waste
gaantity value of 0.5 or more {see section




51596  Federal Register / Vol. 55, No. 241, / Friday, December 14, 1990 / Rules and Regulations

2.4.2.1.5). (Do not include this minimum size assign it as the containment factor value for

* @ Determine monthly precipitation and

~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

requirement in evaluating any other factor of  the aquifer being evaluated. Enter this value monthly evapotranspiration:
this pathway.) Assign this highest value as in Table 3-1.
the containment factor value for the aquifer 3.1.2.2 Net precipitation. Assign a net
being evaluated. Enter this value in Table - precipitation factor value to the site. Figure
3-1, 3-2 provides computed net precipitation
If no source at the site meets the minimum factor values, based on site location. Where
size requirement, then select the highest necessary, determine the net precipitation
value assigned to the sources at the site and factor value as follows:

setting.

TABLE 3-2.—CONTAINMENT FACTOR VALUES FOR GROUND 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., scwrce area includes source and any
associated containment structures).
No kiner.

Nomdememmwdousmmoem»grmmmumamam and:

(a) None of the following present: (1) maintained engineared 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

(c) Any two of the items in (a) present

(d) All thwee items in (@) present plus a functioning ground water monitoring system

(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 jeachate collection
and removal system sbove and between liners, funclioning ground water monitoring system, and:
(nwmmhmmmnmmmmhnummmadMu

materials containing free fiquids deposited in source area, or (2) no or nonfunctioning or nonmaintained run-
on control system and runoff management system, or (3) no or nonmaintained engineered cover.
(9) None of the deficiencies in (f) present

Source area inside of 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 sowrce area, and
functioning and maintained rnun-on control present.

Surface impoundment
Evidence of hazardous substance migration from surface impoundment

No liner.

Free-liquids present with either no diking, unsound diking, or diking that is not regularly inspected and maintained..]

No evidence ot hazardous substance migration from surface impoundment, free kiquids present, sound diking that
" is regularly inspected and maintained, adequate freeboard, and:
(a) Liner

(b) Liner with functioning ieachate collection and removal system below kner, and functioning ground water
monitoring system.
(c) Double liner with functioning leachate collection and removal system between kners, and functioning ground
waler monitoring System.
No evidence of hazardous substance migration from surface impoundment and all free liquids eliminated at
closure (either by removal of liquids or solidification of remaining wastes and waste residues).

Land Treatment
Evidence of hazardous substance migration from land treatment zone

No functioning, maintained, run-on control and runoff management

system
No evidence of hazardous substance migration from land treatment zone and:
{a) Functioning and maintained run-on controt and runoff management system

(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 in compliance with 40 CFR 264.280

10

10

(AR

Evaluate using AN sources criteria {with no oulk
or free liquid deposited).

10
10
7
5

o
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- TABLE 3-2 —ConTAtNMF_mFACTOFrVALUES FOR GROUND WATER MIGRATION PATHWAY—Contnued oy oy

Ass:medvahe

Alt.containers buried...

Ewdoneaoimza!dwsumsmmmlgrauonlmmoonmm{le comamerateamcbdesconmmsandw
associated containment structures).
No liner (or no essentialty impervious base) under container area

No diking (or no similar structire) surrounding container area

Diking surrounding container area unsound of not regularly inspected and maintained

mmdmmmmmmmmseamwmmwmm
that is regularly inspected and maintained, and:
-(a)Lher(orossenuaﬁyhpevmblse)mconmnerm

mjewwmmmuummmmmmm st
(c) Containment system includes essentially impervious base, wmmmmm

1owdmddmwmﬂwmmmm,.-

mmmgmmmmwmwmmmmummmwm
precipitation removed in timely manner to prevent overfiow of collection system, at least weekly inspection of
.mmmnmammmwmmmnm
cond:tion, and containers sealed except when waste is added or removed. .
mFmMmWwﬂmmMcnymmummeaﬂmw
w bammﬁwmmmmmmmmwmhmwmm
removal system below liner, and functioning ground water monitoring system.
(elma(mummmmmmmmmmalemwmal
system between bners. -
MMUMMWMMMMWMWWMUWM”MW
Mnﬂmhad\ahmﬁdhomﬁﬁﬁummmaeﬂedormmmm Bquids or malerials
containing free fiquids not deposited in any container, and functioning and maintained run-off control present. -
No evidence of hazardous substance migration” from container area, containers leaking, and all free Equids
wmundm(mwmmdmammmaremmmmwmm

Tank
Below-ground mnl:

EmdhmmwaﬁonﬁanMnu(m,MMWsmwmw
such as piping, and any associated containment structures).

Tank and anciliary equipment not provided with secondary containment (e.g., finer under tank area, vauit sys!em.
double wall).

mm(ummmm}mwmmmamq

mmmmmmmmm«mwmmmmm S—

Amgrwwmwwmmmwmmnmmwmmmm

system.
(c)TﬂMm&mmmmmﬂedmﬁmM&ymmm:mmmmmm”M
or leaked hazardous substances and accumulated precipitation and has sufficiert capacity to contain 110
percent of volume of largest tank within containment area, 'spilled or leaked hazardous substances and
accumustated precipitation removed in timely manner, at least weekly inspection of tank and secondary
mlmumamw«mmmwmwmmwwmm
water monitoring system.
—(d)ComawnemsystemMswfﬁcoemcapawwhoidvoumofaﬂunksummmwmammemuumﬁw
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 fner under tank containment area with functioning -leachate collection and
removal system between liners, -
TmaMmMMammmmmmeMwmwmﬁmmm
so that neither runoff nor leachate would be generated from any material released from tank, hiquids or

matemlsmmﬁeeiqmnmdeposnedm:vytam andhmcﬁomngandumntaxwdrumoneontml &

present.

Evakuate using AN sources criteria.
. A 10
10

10
10 °

TN ®

Evakmiemvgllmcri‘m(mﬁmhﬂk
or free liguid deposited).

Evaluate using Al sources criteria.
: .10 "

10

10
10
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~When measured monthly
evapotranspiration is not available,
calculate monthly potential
evapotranspiration (E;) as follows:
E, = 06 F, (10 T,/1)*

I=

12
) ﬁ' {T.f5)r51

j=

a=6.75X10""13=7.71 X107 [*+

‘monthly potential evapotranspiration) from
monthly precipitation. If evapotranspiration
(or potential evapotranspiration) exceeds
precipitation for a month, assign that month a
net precipitation value of 0.

where: * Calculate the annual net precipitation by
1.79X107214-0.49239 " L
E,=Monthly potential Select the latitude adjusting value for each i al g The e (hly st precipitanion
evapotranspiration (inches) for : values. o
mor?tct'z i. " [ : ﬁgﬁmﬂx }:i-ez%:s é:‘:tlimlac;!e?ee::i::v:he: * Based on the annual net precipitation,
F,=Monthly latitude adjusting value  monthly latitude adjusting value by ;ssxgn a net precipitation factor value from
for month i. interpolation. able 3-4.
Ti=Mean monthly temperature (*C) ¢ Calculate monthly net precipitation by Enter the value assigned from Figure 3-2 or
for month i. subtracting monthly evapotranspiration (or from Table 3-4, as appropriate, in Table 3-1.
TABLE 3-3.—MONTHLY LATITUDE ADJUSTING VALUES®
Latitude * MDm:h _ _
(degraes) Jan, Feb. March | Aprd May June July August | Sept Oct Nov. Dec.
e = : I
>50 N 0.74 0.78 1.02 |- 1.15 1.33 138 137 125 1.06 0.92 0.76 070
45 N 0.80 0.81 1.02 113 128 128 131 1.21 1.04 0.94 0.79 0.75
40 N 0.84 0.83 1.03 1 1.24 125 1.27 118 1.04 0.96 083 0.81
35 N 0.87 0.85 1.03 1.08 1.21 121 1.23 1.16 1.03 0.97 0.89 © 085
30N 090 0.87 1.03 1.08 1.18 117 120 1.14 1.03 0.98 0.89 o088
20N 095 0.0 1.03 1.05 1.13 1.1 1.14 1.1 1.02 1.00 0.93 0.94
10N 1.00 0 1.03 1.03 1.08 1.06 1.08 1.07 1.02 1.02 0.98 0299
0 1.04 0.94 1.04 1.01 1.04 1.01 1.04 1.04 1.01 1.04 1.01 1.04
10 8 1.08 0.97 1.05 0.99 1.00 0.96 1.00 1.02 1.00 1.06 1.05 . 1.09
208 -1.14 0.99 1.05 0.97 0.96 0.91 0.95 0.99 1.00 1.08 1.09 1.15

* Do not round to nearest

w«maammmwm«ws«mmmmmmwmm

TABLE 3~4.—NET PRECIPITATION FACTOR

VALUES
Net precipitation (inches) A
0
Greater than 010 5 ..o

Groater than 1510 30.........ooerw.
Greater than 30

b
sow=o

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 depth to aquifer 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 depth to aquifer factor
for any aquifer that does not have an
observed release. If the necessary geologic
information is available at multiple locations,
calculate the depth to aquifer at each
location. Use the location having the smallest
depth to assign the factor value. Enter this
valoe in Table 3-1.

"raaus 3-5.~DEPTH TO AQUIFER FACTOR

VALUES
Depth 1o aquier*(eet) Aisiiang
Less than or equal 10 25...cccvvreecemecnrnince 5
Greater than 25 1o 250.. 3
Greater than 250 _............. 1
* Use depth of all w, between the hazardous
substances and aquifer. Ass ' a thickness of 0 feet

wmursllth!armatmmesmwbonafm
sourcassuhe

3.1.24 Travel time. Evaluate the travel
time factor based on the geolagic materials in
the interval between the lowest known point
of hazardous substances at the site and the

top of the aquifer being evaluated. Assign a
value to the travel time factor as follows:

e 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. However, do not consider layers
or portions of layers within the first 10
feet of the depth to the aquifer.

-Determine hydraulic conductivities for
individual layers from Table 3-6 or
from in-situ or laboratory tests. Use
representative, measured, hydraulic
conductivity values whenever
available.

~If more than one layer has the same
lowest hydraulic conductivity, include
all such layers and sum their

. thicknesses. Assign a thickness of 0

feet to a karst layer that underlies any
portion of the sources at the site.

~Assign a value from Table 3-7 to the
travel time factor, based on the
thickness and hydraulic conductivity
of the lowest hydraulic conductivity
layer(s).
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TABLE 3-6.—HYDRAULIC CONDUCTIVITY OF GEOLOGIC MATERIALS
o - B e i 5
1 Assigned
Type of matesial B ol
i - {om/sec)
- Clay; low permeability fill {compact unfrachared fifl); shale; unfractured metamorphic and igneous rocks : ] w0
.Sdtbesse&mday:mm&nemmmmﬂymmo&menpemﬂmmuwmsohdaledu,orcomaﬂwm 5
some fractures); low pammmmwomma(mmwmmmmwmwmmmu S0t
metamorphic rocks i
Sands; sandy.silts; sediments that are predominantly sand; mmﬂwmmmm«mawmm
mmlwmmmwmtmmwmmmmmmmmwm -
'mmmmmmwmwmmmmmmwm.m* ..... | 1072
* Do not round 10 nearest integer. )
TABLE 3-7.—TRAVEL TIME FACTOR VALUES *
3 Mmdmmﬁcm
- i - layer(s)* (feet)
Hydraulic conductivity {cm/sec) | Greater | Gremter | Gremter | (..
: than 310 { than 540 | then 100 | SeEA1S0
. 5 100 1o 500
Greater than or equal 1o 1072, 35 35 35 25
Less than 10" 10 107% 3B 25 15 15
Less than 10310 1077 15 15 5 5
Less than 10°? 5 5 1 1

* f depth %0 aquifer is 10 feet or less or #, for the interval being evaluated, afl layers that underfie & portion of the sources at the site are kast, assign a value of
' ® Consider only layers at least 3 feet thick. Do not consider layers or portions of layers within sthe first 10 feet of the depth 1o the aquifer.

Determine travel time only at lecations
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 iimits of
this observed ground water contamination
when evaluating thé travel time factor for any
aquifer that does not have an observed
release. If the necessary subsurface geologic
information is available -at muitiple 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.

'31.25 Colculation of potential to release
factor valoe. Sum the factor vahues 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 of likelihood of release
factor category value. If an observed release
is esteblished for an aquifer, *ssign the
observed release factor value of 530 as the

likelihcod of release factor éalegory value for

that aquifer. Otherwise, assign the potential
to release factor value for that aquifer as the

-likelthood of release value. Enter the value

assigned in Table 3-1.

3.2 Waste characteristics. Evalcate 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 9 (see
sections 2.2.2, 2.2.3, and 3.1.2.1).

321 Tax:'c:‘ty/mobﬂ:’ty. For each
hazardous substance, assign a toxicity facior
value, a mobility factor value, and a
combined toxicity/mobility factor value as
specified in the following sections. Select the
toxicity/mebility factor value for the aquifer
being evaluated as specified in section 3.2.1.3.

3.211 Taxicity. Assign a toxicity factor
value to each hazardous substance as
specified in Section 2.4.1.1.

3212 Mobility. Assign a mobility factor
value 1o 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
urderlying 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
mobdity factor value from Table 3-8 for the
aquifer being evaluated, based on its water
solubility and distribution coefficient (KJ).

¢ If the hazardous substance cannot be
assigned a mobility factor value because data
on its water solubility or distribution
coefficient are not avsailable, use other
hazardous substances for which information
is available in evaloating the pathway.

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

) L2 Distribution coefficient (K, (mi/g)
‘Water solubility (mg/f) :

Karste { <10 1 100 | >1000
Present as fiquid ® e 001 { 90001
Greater than 160 1 1 0ol | 0.0001
(Greater than 1 10 10Q. 02 c2 0.602 2%107% .
Greater than 0.01 10 1. i 0.002 0.002 2x10°° 2x10°7
Less than or equal to 0.01 §o2x0ms | 107t | 23077 | 2x107°

- *Do'not round 1o nearest integer.

* Use if the hazardous substance is present or deposited &s a liquid.
¢ Use if the ertire interval from the source 1o the aquifer being evaluated is karst.
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* If none of the hazardous substances
eligible to be evaluated can be assigned a
mobility factor value, use a default value of
0.002 as the mobility factor value for all these
hazardous substances. ‘

Determine the water solubility to be used
in Table 3-8 for the hazardous substance as
follows (use this same water solubility for all
aquifers): s s

» For any hazardous substance that does
not meet the criteria for an observed release
by chemical analysis, if the hazardous
substance is present or deposited as a liquid,
use the water solubility category “Present as
Liquid"” in Table 3-8 to assign the mobility
factor value to that hazardous substance.

* Otherwise: - i
-For any hazardous substance that is a

metal (or metalloid) and that does not

meet the criteria for an observed
release by chemical analysis, establish

a water solubility for the hazardous

substance as follows:

—-Determine the overall range of water
solubilities for compounds of this
hazardous substance (consider all
compounds for which adequate
water solubility information is
available, not just compounds
identified as present at the site).

——Calculate the geometric mean of the
highest and the lowest water

release by chemical analysis, use the
water solubility of that hazardous
substance to assign a mobility factor
‘value from Table 3-8 to the hazardous
substance.

For the aquifer being evaluated, determine
the distribution coefficient to be used in
Table 3-8 for the hazardous substance as
foliows:

¢ For any hazardous substance that does
not meet the criteria for an observed release
by chemical analysis, if the entire interval
from a source at the site to the aquifer being

.evaluated is karst, use the distribution

coefficient category “Karst” in Table 3-8 in
assigning the mobility factor value for that
hazardous substance for that aquifér.

® Otherwise:

~For any hazardous substance that is a
metal (or metalloid} and.that does not
meet the criteria for an observed
release by chemical analysis, use the
distribution coefficient for the metal or
(metalloid) to assign a mobility factor
value from Table 3-8 for that
hazardous substance.

-For any other inorganic hazardous
substance that does not meet the
criteria for an observed release by
chemical analysis, use the distribution
coefficient for that inorganic

solubility in this range. hazardous substance, if available, to

- -Use this geometric mean as the water assign a mobility factor value from
solubility in assigning the Table 3-8. If the distribution coefficient
hazardous substance a mobility " is not available, use a default value of
factor value from Table 3-8. “less than 10" as the distribution

~For any other hazardous substance
{either organic or inorganic) that does
not meet the criteria for an observed

coefficient, except: for asbestos use a
default value of “greater than 1.000" as
the distribution coefficient.
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-For any hazardous substance that is
organic and that does not meet the
criteria for an observed release by
chemical analysis, establisha
‘distribution coefficient for that
hazardous substance as follows:

--Estimate the K, range for the
hazardous substance using the
following equation:

Ka=(Ko)(fs)

where:

Ke.=Soil-water partition coefficient
for organic carbon for the
hazardous substance.

f,=Sorbent content (fraction of
clays plus organic carbon) in
the subsurface.

-~Use f, values of 0.03 and 0.77 in the
above equation to establish the
upper and lower values of the Ky
range for the hazardous substance.

—-Calculate the geometric mean of the
upper and lower K, range values.
Use this geometric mean as the
distribution coefficient in assigning
the hazardous substance a mobility
factor value from Table 3-8.

3.21.3 Caleculation of toxicity/mobility
factor value. Assign each hazardous
substance a toxicity /mobility factor value
from Table 3-8, 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 for the aquifer being evaluated to -
assign the value to the toxicity/mobility
factor for that aquifer. Enter this value in
Table 3~1.

TABLE 3-9.—TOoX1CITY/MOBILITY FACTOR VALUES *

Toxicity factor value
Mobility factor value r

. 10,000 1,000 100 10 1 0
1.0 10,000 1,000 100 10 1 0

0.2 2,000 200 20 2 02 0

0.01 100 10 1 0.1 0.01 0
0.002 20 2 02 0.02 0.002 0
0.0001 1 0.1 0.01 0.001 1x10™4 o
2x10™% 0.2 0.02 0.002 210-¢ 2107 Q0
2x10°7 0.002 21074 2x10°* 2x10-¢ 21077 o
2x10™* 21078 2x107¢ 2x1077 107" 2x10-* 0

* Do not round to nearest integer.

3.22 Hazardous waste quantity. Assign a
hazardous waste quantity factor value for the
ground water pathway (or aquifer) as
specified in section 2.4.2. Enter this value in
Table 3-1.

8.23 Calculation of waste characteristics
factor category value. Multiply the toxicity/
mobility and hazardous waste quantity factor
values, subject to a maximum product of
1 10% Based on this praduct, assign a value
from Table 2-7 (section 2.4.3.1) to the waste
characteristics factor category. Enter this
value in Table 3-1.

3.3 Targets. Evaluate the targets factor
category for an aquifer based on four factors:

nearest well, population, resources, and
Wellhead Proted 'ion Area. Evaluate these
four factors based on targets within the target
distance limit specified in section 3.0.1.1 and
the aquifer boundaries specified in section
3.0.1.2. Determine the targets to be included
in evaluating these factors for an aquifer as
specified in section 3.0.

3.3.1 Nearest well. In evaluating the
nearest well factor, include both the drinking
water wells drawing from the aquifer being
evaluated and those drawing from overlying
aquifers as specified in section 3.0. Include
standby wells in evaluating this factor only if

they are used for drinking water supply at
least once every year.

H there is an observed release by direct
observation for a drinking water well within
the target distance limit, assign Level I
concentrations to that well. However, 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 IT
concentrations 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.

Assign a value for the nearest well factor
as follows:



... . . Federal Register / Vol..55; No,. 241, / Pndﬂy. December 14, 1990 / Rules-and Regulahons

51603

. lione or more dnn\ung.water wellu is
subject to Level I concentrations, assign a
value of 50.

¢ If not. but if one or more drinking water
wells is sublect to Level I coneemrahona.
assign a value of 45.

" o 1f 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 aquers 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. Selecta

.value from Table 3-11 based on this
- distance: Assign it as the value for the
nearest well 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 :

. ng
to that concentration that comresponds to the 10°¢

individual cancer risk for oral exposures.
. Suaamummnmmmmgi-
cal responses ‘to the Reference
Dose(ﬁm)fcroralupomm 2

TABLE 3-11 —-NEAHEST WEu. FACTOR
VALUES ?

e{

Distance from source {rolles)

Greater than % 10 1. rrmssrsasessnend
Greater than 110 2.......cciciniimiisisreiannns

Greater than 2 10 3 ..o e
Greater than 310 4 ... reemecesrressene]
Greater than 4,

agumoasﬁg

* Distance does not apply.

3.3.2 Population. In evaluating the .
population factor, include those -ersons
served by drinking water wells within the
target distance limit specified in section
3.9.1.1. 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. Facclude 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 & 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

‘weéll's relative contribution, assume each well

and intake contributes e«iually and appartion
the population accordingly, except: if the
relative contribution of any one well 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:

* Average annual pumpage from the ground
water wells and surface water mtakes in the
blended system.

* Capacities of the wells and mtakes 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 sys.em as descnbed ‘
above, except:

¢ Exclude standby surface water intakes in

apportioning the population.

* When using pumpage data for a standhy
ground water well, use average pumpage for
the period during 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 that portion of the
population 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 weil(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 evaluanng the
surface water pathway.

3321 Level of contamination. Evaluate
the population served by water from a point
of withdrawal based on the level of

L

. contamination ior that point of withdrawal.

Use the applicable factor: Level I
concentrations, Level I concentrations, or

‘potentizal contamination.

If no samples meet the criteria for an
observed 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 Il
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

. 1 or Level I concentrations) applies to that

point of withdrawal as specified in sections
25.1 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 II concentrations 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 I concentrations factors, use the
population estimate, not population ranges, in

. evaluating both factors.

3.3.2.2 Level I concentrations. 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.

3.323 Level Il concentrations. Sum the
number of people served by drinking water
from points of withdrawal subject to Level I
concentrations. Do noi include those people
already counted under the Level
concentrations factor. Assign this sum as the
value for this factor. Enter this value m Table
31

3.3.24 Potential oontamma:wn
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 II concentrations
factors. )

Assign distance-weighted population
values from Table 3-12 to this population as
follows:

* Use the “Karst" portion of Table 3-12to -
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 3-1 ?.--—Drsrmce-—Wem'rEn POPULATION VALUES FOR POTENTIAL CONTAM!NAT!ON FACTOR FOR Gnoum WATER MIGRATION
PATHWAY *
- Nursber of paopia within the disiance category .
Distance category (miles) A 1{n g 131 301 1o 1.2’01 3001 W 10301 20,001 o mﬁom 200,001 1 1.uc_i%qm
' 0} o i A A
. 10| 30 | 100 | 300 | %0 | 3000 | 10900 | 35000 | 100000 | 309g0p | 1000000 | 3000000
Other Than M‘: ! !

Oto % 0| 4l17| 53 164 ] S22 | 1533 | 5214 | 16325 | 52137 | 163246 | 521,960 1,632,455

Greater than %0 %y 0§ 2] 11| 38 [ 102 | 324 § 1013 | 3233 { 10122 | 32325 | W13 | Im2e3 | 1012122

Greater than % ©0 1 ..... Jol 1] 5| 17 | 52| 67 | 523 | 16690 | 6224 | 6884 | 52239 | 166835 §22,385

Greatorthan 190 2.._.... tolort 3 | 10 {30 | 94 | 294 839 2,939 9385 | 29364 83545 293,842

Greatar 80203 e 0 105 2 | 7 | 21 | 88 212 e | 2122 8,778 21222 67.777 212,219

Greater than 3 1o 4 e O 103 1 -4 113 | @ 131 417 1,306 4,171 13,080 41,709 130,596
Karst® . . o '
. 0% i 0] 8] 17| 53 | 188 | S22 | 1633 | 5214 | 96325 | 52137 | 163246 | 521360 | 1832455
Gregter than %10 %o 0 ] 2111 | 33 (102 | 324. | 1013 | 3233 | 10,122 | 32325 | 101213 323243 1,012,122

Greater than % 01 v 0 | 21 9 | 26 | 82 | 281 817 | 2607 | 6,363 | 28068 | 81623 260,580 816,227

Groater than 1 10 2. e 01 2| 8 | 26 {82 | 261 | 817 { 2607 | &163 | 26068 | s1623 { 260,680 816,227

Gegtr$mn2®03. . 10{2{9 | 2 | & | 261 817 | 2607 | 8163 | 26068 | se1623 260,600 816,227

Gm han 30 e 0 | 21 9 | 267 B2 | 261 817 | 2607 | 8163 | 26068 | 81623 | 260,680 816,227

Mmmupmymm.mmhmﬂm mmmwmmmmmnm‘

for all aquifers, ewcept

wmdhma!\em
sits. -

Use u\ﬁﬂyﬁ
'*uudylurhmndemuuamw the sources at the

~Assign a distance-weighted population
. value for each distance category based
en the number of people included -
within the distance category. :

* Use the "Other Thar Karst” portion of
Table.3-12 for the remainder of the
population served by points of withdrawal.
subject to potential contamination. -

~For this portion of 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:

E K ) m.

PC= — 2

10 i=1

where:

W,=Distance-weighted popu}ntmn from
*Other Than Karst” porhon of Table 3—12
for distance category

Ki—Dxmnoa-weishud pnpulahon from
- “Karst” portion of Table 3-12 for
distance category L

n=Number of distance categories. ;

H PC is less than 1, do not round it to the
nearest integer; if PC is 1 or more. round to
the nearest integer. Enter this value in Table
3-1.

3.3.25 Calculation of population factor
velue. 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 pepulation factor value for the- aquzfer
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

.containment factor value greater than 0 iiu.
-either partially or fully, within or above the
- designated Wellhead Protection Area.

resources factor value for the aguifer. Enter
this value in Table 3-1.

Assign a resources value of 5 if water -
drawn from any target well for the aguifer
being evaluated or overlying aquifers (as
specified in section 3.0) is used for one or
mom of the following purpases: .

* Irrigation (5-acre minimum) of
commercial food crops or commercial foraae

crops. -
® Watermg of commercial l-rvested:.
¢ Ingredient in commercial food -
preparauon..

* Supply for commeuua] aquaculture.

* Supply for & major or designated water
recreation area, excluding drinking water use.

Assign a resources valee of 5 if no drinking
water wells are within the target distance
limit, Bntﬂ:ewnmhlheiqui&rbeing ‘
evaluated or any aquifers {as
specified in section 3.0) h usable for drinking
water purposes.

Assign a resources value of § if none of the
above applies.

334 Wellhead Protection Areq. Evaloate
the Wellhead Protection Area factor based
on Wellhead Protection Areas designated
according to section 1428 of the Safe Drinking
Water Act, as amended. Consider only those
Wellhead Protection Areas applicable to the
aquifer be’ ‘g evaluated or overlying aquifers
(as specified in section 3.0). Select the highest
value below that applies. Assign it as the
value for the Wellhead Protection Area factor
for the aquifer being evaluated: Enter this
valuein Table 3-1.

Assign a value of 20 if either of the
following criteria applies for the aquifer being
evaluated or overlying aquifers:

* A source with a ground water -

* Observed ground ‘water contamination

- attributable to the sources at the site lies,
- either partially or fully, within the designated

Wellhead Protection Area.

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 aqnﬁm'bems evaluated or
overlying aquifers, -

Assign a valuenmrfmofdaeabove
applies.

3.3.5 Coloudotion of targets foctor
cotegory value. Sum the factor values-for
nearest well, population, resources, and
Wellhead Protection: Area. Do rot round this
sum to the nearest integer: Use this sum as
the targets factor category value for the
aquifer. Enter this value in Table 3-1.

34 Ground water migration score for an
aquifer. For the aquifer being evalualed.
multiply the factor category values for
likelihood of release, waste characteristics,
and targets, and round the product to the
nearest integer. Then divide by B2.500. Assign
the resulting value, subject to & maximum
value of 100, as the ground water migration
pathway score for the aquifer. Enter this
score in Table 3-1.

3.5 Calcufation of ground woaler migration
pathway score. Calculate a ground water
migration score for each aquifer underlying
the sources at the site, as appropriate. Assign
the highest ground water migration score for
an aquifer as the ground water migration’
pat.bway score {S,) for the site. Enter this
score in Table 3-1.

4.0 Surface Water Migration Pathway.

401 Migration components. Evaluate the

surface water migration pathway based on

two migration components: ]
* Overland/flood migration to surface
water {see section 4.1).

¢ Ground water o surface water mlgrahon
(see section 4.2).

.. Evaluate each cnmponem based on-the same.

three threats: drinking-water threat, human’
food chain threat, and:environmental threat.

- Score one or both components, considering
iheir relative importance, If only one-
component is scored, assign its score as the
surface water migration pathway score. If
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both oomponents are scored, select the higher
of the two scores and assign it as the surface
- 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 along rivers, but
excluding the Great Lakes.

* Isolated, but perennial, lakes, ponds, and
wetlands. i
-+ 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:

® Qcean 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 Overiond/flood migration component.
Use the overland/flood migration component
to evaluate surface water threats that result
from overland migration of hazardous
substances from a source at the site to
surface water. Evaluate three types of threats
for this component: drinking water threat,
human food chain threat, and envmnmenta.l
threat. .

411 General considerations.

4.1.1.1 Definition of hazardous substance
migration path for overland/flood migration
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.

© 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, definea .
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.

411.2 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:

® [f 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 watershed at
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:

* i 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 an observed
release to the watershed or at a point
that meets the criteria for an observed
release by direct observation, evaluate

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 I to
the actual contamination. However, if
the actual contamination is based on
samples, determine whether the actual
contamination is at Level I or Level Il
concentrations as specified in sections
41.2.3,4.1.3.3,and 41.4.3.1.

-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.

» 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 polential
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 Il concentrations.
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~If a human food chain target or
environmental target is subject to
actual contamination, evaluate it using
Level 1 or Level Il concentrations, as
appropriate {see aechous 4133 end
21431).

'Hahrgetuloca&ed.pamaﬂyerwholly.
within the target distance limit for the
watershed, but not within the area of
‘observed sediment contamination, evaluate it
as subject to potential contamination.

}mMMGfEc;mmda’{:aad
Imigration component. te the drinking
water threat, human food chain threat, and
environmental threat for each watershed for

this component based on three faclor
categories: likelihood of release, waste
characteristics, and ts. Figure 4-1
indicates the Iactors included within each

. factor category for each type of threat.

Determine the overland/Bood mgutnn
compoaent score (S.g for a watershed in
temnnfl.haﬁdm category values as
fellows: .

where:

LR,=Likelibood of release Iactor category
value Ior threat i {that is, drinking water,
human food chain, or environmental
threat).

WC,=Waste characteristics factor category
value for threat i.

T,=Targets factor category value for threat i.

SF=Scaling factor.

Table 4-1 outlines the specific calculation

rocedure, y

P
If the site is in only one watershed, assign
the overland/Bood migration score for that
watershed as the overland/flood migration
componeat score for the site.

BILLING CODE 9500-58-1
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++ZRVIEW OF SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT
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TABLE 4-1.—SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORESHEET

Factor categories and factors "w Value assigned
: Drinking Water Threat
Likelihood of Release:
B IO STV PRBMERI ooy v it 45 e 55 4 L A4 b SO e s s i MO A s 550 DS
2. Potential 1o Release by Overland Flow:
2a.-Containment 10 =
2b. Runoff . 25 =]
2c. Distance Y0 Swuriace Water 25 S
2d. Potential to Release by Overland Flow (lines 2al2b+2¢]) 500 W—
3. Potential to Release by Flood:
3a. Containment (Flood) 10 P
3b. Flood Frequency. 50 —
3c. Potential to Release by Flood (lines 3ax3b) 500 g
4. Potential to Release (knes 2d + 3¢, subject to a maximum of 500) 500 e
5. Likefihood of Release (higher of lines 1 and 4) 550 —
Waste Characteristics: .
6. Toxicity/Persistence (a) ——
7. Hazardous Waste Quantity (a) —
8. Waste Characteristics 100 SR
Targets:
9. Nearest Intake 50
10. Population
10a. Level | Concentrations (b) D
10b. Leve! Il Concentrations. () S
10¢c. Potential Contamination (b) ——
10d. Population (lines 10a+-10b+ 10c) (b) e
11. Resources 5 —
12. Targets (fines 9+-10d+11) (b) S
Drinking Water Threat Score:
13. Drinking Water Threat Score ([lines 58X 12]/82,500, subject to a maximum of 100) 100 ——r
Human Food Chain Threat
Likelihood of Release:
14, wmaﬁdem(wmm“hmﬂ 550 P
Waste Characteristics: .
15. Toxicity/Persistence/Bioaccumulation (@) —
16. Hazardous Waste Quantity (a) —
17. Waste Characteristics 1,000 —
Targets:
18. Food Chain Individual 50
19. Population
19a. Level | Concentrations..... () o
18b. Level Il Concentrations t:)] e
19¢. Polential Human Food Chain Contamination (b) Y
19d. Population (lines 19a+ 19b+15¢). ) P
20. Targets (lines 18+ 19d) o) oo
Human Food Chaln Threat Score: -
21. Human Food Chain Threat Scom([l'nes 1417 x 201/82,500, sm;ecuoamanmn of 100) 100 —_
Environmental Threat
Likelihood of Release:
22. Likelihood of Release (same value as kine 5) 550 Sy
Waste Characteristics:
23. Ecosystem Toxicity/Persistence/Bicaccumulation () S——
24. Hazardous Waste Quantity (8) —_—
25. Waste Characteristics 1,000
Targets:
26, Sensitive Environments
26a. Leve! | Concentrations. ) P
26b. Leval it Concentrations ®) Ry
26¢. Potential Contamination....... ®) P
26d. Sensitive Environments (ines 26a +26b+ 26¢) ®)
27. Targets (value from lina 26d) (v}
Environmental Threat Score:
28. Environmental Threat Score ([lines 223 25x27]/82,500, subject to a maximum of 60) 60 F
Surface Water Overland/Flood Migration Component Score for a Watershed
29, Watershed Score © (fines 13+ 21 4+ 28, subject to a maximum of 100) 100 ——
Surface Water Overland/Flood Migration Component Score
100 ey

30. Component Score (S.) ¢ (lu‘ghest score from line 29 for alt watersheds evaluated, subject to a maximum of 100)....cccrcovneed

* Maximum value applies to waste characteristics category.
® Maximum value not applicable.
< Do not round to nearest integer.
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If the site is in more than one walershed:

* Calculate a separate overland/flood
migration component score for each
watershed, using likelihood of release, waste
characleristics, and targets applicable to
each watershed, ;

» Select the highest overland /flood
migration componeat score from the
watersheds evaluated and assign it es the -
overland/flood migration component score
for the site.

412 Drmkmg water threat. Evaluate the
drinking water threat for each watershed
based on three factor categories: likelithood of
release; waste characteristics, and targets.

4121 ; water threat—likelihood -
of refease. Evaluate the likelthood of release
factor category for each-watershed in terms -

. of an ebserved release factoror B potenhal to-
release factor. -

41211 O&emd release. Establish an
observed release to surface water for a
watershed by demonstrating that the site has -
released & hazardous substance to the
surface water in the watershed. Base this
demonstratien 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 enlered
surface water through direct
deposition, or

—A source area has been flooded ata
time that hazardous substances wére
present, and ore 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
sedimerit samples indicates that the
concentration-of hazardous

-substance{s) has increased
significantly above the background

-cencentration for the site for that type

of sample (see section 2.3).

~ -Limit comparisons to similar fypes of
samples and background
concentrations—for example,
compare surface water samples to
swrface water backgronnd

- —For benthic samples, limit
comparisons to essentially sessile
organisms.

-Some portion of the significant increase
mast be atiributable to the site to
eatablish the observed release, except:
when the site itself consists of

- contaminated sediments with no

. identified source. no separate
attribution is required.

lfmobseneéreiease can be estabhshed

. for a watershed. assign an observed refease

factor value of 550 1o that watershed, enter
this value in Table 4-1, and proceed to
section 4.1.2.1.3. K 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
| to section 4.1.2.1.2.
41212 Potential to release. Evaluate
pofential to release only if an observed

" release cannot be established for the

watershed. Evaluate potenhal o release

" based on two components: potential to

release by everland flow (see section
4121 2.1) and potential to release by flood
(see section 41.2.1.2.2). Sum the values for
these two components to obtain the potential
to release factor value for the watershed,
subject to & maximmm value of 500.
41.21.21 Potential to release by overland
flow, Evaluate potential to release by
overland flow for the watershed based on
three factors: containment, nmoff, 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.

I either condition applies, enter a value of 0
in Table 4-1 and proceed lo section 4.1.2.1.2.2
to evaluate potential to release by flood. If
neither applies, proceed to section 4.3.2.1.2.1.1
to evaluate potential to release by overland
flow.

4121211 Containment Determine the
containment factor value for the watershed
as follows: i

+ If one or more sources is located in
surface water i the watershed (for. example.
intact sealed drums in surface watet), assign

. the containment factor a value of 10 for the

watershed. Eater this value in Table 4-1.
e If none of the 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£&-1.
~If, for this watershed. no source at the
site meets the minimum size
requirement, then select the highest
containment factor value assighed to
the sources at the site eligible to be
evaluated for this watershed and
assign it as the confainment factor
value for the watershed. Enter this
value in Table 4-1.
A source meets the,mmmnm size
requirement if its source hazardous waste
guantity value (see section 2.4.2.1.5) is 8.5 or
more. Do not include the minimum size

._requirement in evaleating any other factor of

this surface water migration component,
except potential to release by flood as
specified in section41.21.223.

4121212 Runeff Evaluate runoff based
on three components: rainfall, drainage area,
and soil group.

TABLE 4—2 ~—CONTAINMENT FACTOH VALUES FOR SURFACE WATER MIGRATION PATHWAY

Source

A% Sources (Except Surface knpoundments, Land Treatment, Containers, and Tanks)

Evidence of hazardous substance migration from source area (i.e., mmhﬂﬂsmwmymmm)m 10
No evidence of hazardous substance: migration from source area and:
(a)mdme!mmngpmsentu)mamtammeredmr m&}tuwbommgandmazmamedmn—oncommiwmmdmmf 10

management sysiem.

{b) Any one of the two #tems in (2} present

{c) Any two of the. following presert (1) mainiained

{d) All tems in {c) present

engneeradm or (2 Mwmmmmm
runoff management system, wﬁ)hwﬁhhmﬁawghaﬁmeooﬂecﬁonmdmmova!systammblvmm : .

{eiAHMn(c)meripksmMawnmedﬁqmdsmmsmm
NomdmmmmmmWsammmmmmcmmwmdwmm -

and between liners, and-

liquids deposited in SOWCE A o mwnd

iﬁoﬁymedmmwmdeﬁmesmmmmment(1)Mummommmed%ammmm 3 -

depoatednsmmmu(ﬁmamﬂumﬁmnganmamnadmnmdsysmamwmmuﬁ .

no Or nonmaintained engineered cover.
g} Nonae ot the deficiencies in {f) present.

Source area inside or under maintained intact stnuclure that provides protection from precipitation so that neither runoff. nor leachate is :
Jenerated, fiquids or materials containing free liquids not deposited in source area, and functioning and maintained run-on control present. | -
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TABLE 4-2. —-GONTAmMENT FACTOR VALUES FOR SURFACE WATER' MIGRAﬂON PATHWA?-—-Gonc!uded

Surtace npoundment -
Evidence of hazardous substance migration from surlace impoundment 10
Free liquids present with either no diking. unsound diling, or diking that is not regularly inspected and maintained 10
No evidence of hazardous substance migration from surface impoundment, free kiquids present, sound diking that is regularly inspected
mdmmademmwirmm
(a) No liner ., 9
(b) Liner 7
(c) Liner with leachate collection and removal system below kner . 5
(d) Double kiner with functioning leachate collection and removal system between liners / ; 3
No evidence of hazardous substance migration from surface. impoundment and all free fiquids efiminated at closure (either by removal of | Evaluate using Al
Mumammwmm) aoml Sources criteria
(with no butk or free
-- liquids deposited).
EmdmmmmmmunMwn' - 10
mmwmmmdmmwmmm 0 .
Nommmmmﬂw'ammwreamtmm
(a) Functioning and maintained nsn-on control and runcfl management system 7
m)mwmmmdmmmmmmmmmmmeem‘- 5
treatment area. - -
:c)mmmmmmwnmlmmwmmm 0
. Containers :
All containers buried o ; Evaluate using AH
Sources criteria.
Emammmmwmmmaraa(m container area includes containers and any 2ssociated containment 10
structures). . ’
No diking (or no similar structure) surrounding container area 10
Diking surrounding container areaunsound or not regularly inspected and maintained 16
Nommdhwdommmuwahmimmmnmmmmwmmwmwm&wmtuw 9
inspected and maintained.
NoeuidenoeolmmmWamﬁmmnmmmmnmmmmmdhmmNsmwmmpmw g
and maintained, and: -
lmmwmmmmmmmmmnmmdmmm 7
m)mummwm@mwwmmwmmmm@mwmmmwparcemd 5
volume of &li containers,”and functioning and maintained run-on control; and spilled or leaked hazardous substances and accumutated
precipitation removed in timety 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 sealsd except when
waste is added or removed. - :
(c) Fmeiqud,spresam,conmm.syslemhaasuﬁmmmdtyto'hddtowvolmﬁmeommwmprwdeadmlﬁ 5
freeboard, and single liner under container area with functioning leachate collection and removal system below Kiner. )
(d) Same as (c) except double iner under container area with functioning leachate coliection and removal system between liners.............. 3
Containers inside or under maintained intact structure that provides protection from precipitation 80 that neither runoff nor leachate would 0
umummmummmamtmmmmmmnwmm
functioning and maintained run-on control present.
Nomdhmdoummgmboniomemwnermconwmemleakmg.andallfreehndsdmnatedmm(edherhy Evaluate using Al
renmaloiﬁqndsusotdﬁmhmafmmngwaslesandwastorem&nes} Sources criteria
(witfy no bulk or free
) liquids deposited).
. Tank
Below-ground tank Evaluate using All
Sources criteria
Evsdmeenfhazardmssabstamemgrabonhom“ama{e mkareamcludes:ank.muaryequpmnmhcsm and any 10
associated containment structures).
No diking (or no similar structure) sufrounding tank and ancillary equipment 10
Diking surrounding tank and ancillary equipment unsound or not regularly inspected and maintained 10
mmahmmmmmwnMMWmmmwmwwmmwmmmm 9
regularly mspected and maintained.
NoewdanoeolmmmWaMMMKsammmmmmwMMMsw
inspected and maintained, and-
h)TankandWﬂmyeqwﬂpmvﬂedwﬂhseamﬁary‘mmamM(eg liner under tank area, vault system, double-wall) with leak 7
detaction and collection system.
(b)Taﬂknndmtlmymmtmvﬂadmmmondmycommnmmsysmﬂwdetectsmconectsspd‘edorhakedIazafdws 5
substances and accumutated precipitaion 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 1o hold total voiume of all tanks within the tank containment ares and 10 provide 5
adequate freeboard, and single liner under tank containment area with functioning leachate collection and removal system below Ener,
(d) Same as (c) except: double kiner under tank containment area with functioning leachate coifection and removal system between © 3
Tank is above ground, and inside or under maintained intact structure that provides protection from precipitation so that neither runoff nor 0
leachate would be generated from any material released from tank, liquids or materiats containing free liquids not deposited in any tank,
and functioning and maintained run-on controt present. 4
Rainfall. Determine the 2-year, 24-hour for at least 20 years. If such site-specificdata  map. Do not round the rainfall value to the

rainfall for the site. Use site-specific, 2-year, are not available, estimate the 2-year, 24-hour  nearest integer.
24-hour rainfall data if records are available rainfall for the site from a rainfail-frequency
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Drainage area. Determine the drainage
area for the sources at the site. Include in this
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 44 as follows:

 Select the predominant soil group as that
type which comprises the largest total area’
within the applicable drainage area.

e 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 rainfall/runoff value for the .
watershed from Table 4-5, based on the 2-
year, 24-hour rainfall and the soil group
designation. Determine the runoff factor
value for the watershed from Table 4-8,
based cn the rainfall/runoff and drainage
area values. Enter the runoff factor value in
Table 4-1. .

‘ TABLE 4-3.—DRAINAGE AREA VALUES

Drainage area (acres) Aﬁu‘f"
Less than 50 1
50 to 250 2
Greater than 250 10 1,000 3
Greater than 1,000 4

TABLE 4-4.—S0IL GROUP DESIGNATIONS

Surface soil description uSdi o ggnramp:' s

Coarse-textured . soils with high infil- A
tration rates (for example, sands,
loamy sands).

TABLE 4-5.—RAINFALL/RUNOFF VALUES

2-Year, 24-hour rainfall | SOF group designation
(inches) Alslc|o
Less ] 0 0| 2] 3
0 to less than 5. 0| 1| 21| 3

5 to less than 2.0... w O 2 3 4

2 Otolessthan25....| 1 | 2 | 3 |.4
2510 less than 30...... 2 3 4 4
30wlesstandS. .| 2 | 3 | 4 | 5
3.5 or greatef ..rvvereene, 3 4 5 -]

TABLE 4-6.—RUNOFF FACTOR VALUES

Drainage Rainfall/runoff value

area e

vae [0 l1|2]sfals
0 0 1 1 1 1
0 1 1 2 3 4
0 1 3 7 {1115
1 2 7 17 | 25 | 25

4.1.21.21.3 Distance to surface 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
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. Enter
this value in Table 4-1.

41.21.214 Calculation of factor value for
potential to release by overland flow. Sum
the factor values for runoff and distance to

surface water for the watershed and multiply

this sum by 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.

4.1.21.2.2 Potential to release by flood.
Evaluate potential to release by flocd for
each watershed as the product of two factors:
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
4121223,

41.21.2.21 Containment (flood). For each
source within the watershed, separately
evaluate the containment (flood) factor for
each category of floodplain in which the
source is partially or wholly located. Assign a
containment (flood) factor value from Table
4-8 to each floodplain category applicable to
that source. Assign a containment (flood)
factor value of 0 to each floodplain category
in which the source does not lie.

41.21.2.2.2 Flood frequency. For each
source within the watershed, separately
evaluate the flood frequency factor for each
category of floodplain in which the source is
partially or wholly located. Assign a flood
frequency factor value from Table 4-9 to each
floodplain category in which the source is
located.

‘41.21.2.23 Calculation of factor value for
potential to release by 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 specified in
section 4.1.2.1.2.1.1 and assign it as the value

for the potential to release by flood factor for-
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 watershed
and assign it as the value for this factor.

TABLE 4-7.—DISTANCE TO SURFACE
WATER FACTOR VALUES

Distance valve
Less than 100 feet... 25
100 feet to 500 feet.... 20
Greater than 500 feet to 1,000 foe!. ...... 16
Greater than 1,000 feet to 2,500 feet ... 9
Greater than 2,500 feet to 1.5 miles ..... 6
Greater than 1.5 mies to 2 miles........... 3

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

value

Documentation that containment at 0
the source is designed, construct-
ed, operated, and maintained to

Other 10

TABLE 4-9.—FLOOD FREQUENCY FACTOR
VALUES

Enter this highest polential 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.

4.1.21.23 Calculation of potential to
release factor 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.

41.21.3 Calculation of drinking water
threat-likelihood of release factor category
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 asslgned in
Table 4-1.

41.2.2 Drinking water threat-wasle
characteristics. Evaluate the waste
characteristics factor category for each
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- watershed based on two factors: toxicityf
persistence and hazardous waste quantity.
Evaluate only those bazardous subslances
that are availzble to migrate from the scurces
at the site 1o surface water in the watershed
via the overland/flood bazardous substance
migration path for the watershed (see section
4.1.1.1). Such hazardous substances include:

© » Hazardous substancesthat meet lhe

- criteria for 2n ebserved release to sunace

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,
4121.21.1, 8nd 4.1.21.2.21).

. 41221 Toxicity/persistence. For sach
hazardous substance, assign a toxicity factor
value, a persistence faclor valve. 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
fad.orvalue for lhewa!emheda specified in
section 4.1.2.2.1.3.

412211 Toxicity. Asslgn a toxicity
factor value 1o each hazardous substance as
specified in section 2411

412212 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 subsiance in surface water
and secondarily on the sorption of the
hazardous substance to sediments. The half-
life im surface water is defined for HRS
purposes as the time reqmredloneducethe :

" initial concentration in surface water by one-
half as a result of the combined decay
processes of biodegradation, hydrolysis,

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

Estimate the half-life (t;.2) of a hazardons
substance as follows:

1 i
Yi2= e
% % 1 1
B s e
hb p v
where:
h=Hydrolysis balf-life.

b=Biodegradation half-life.
p=Photolysis half-life.
v=Volatiiization balf-life.

If one or more of these four component
hali-lives cannot be estimated for the
hazardous substance from available data,
delete that component haif-life from the
abave equation. ¥ 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:

¢ Assign that hazardous substance a
persistence factor value from the appmpnate
portion of Table 4-10 (that is lakes: or riv
oceans, coastal tidal waters, and Great

» Select the appropriate portion of Table
4-10 as follows:

-1If there is one or more drinking water
inakes 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 410 only if
more than balf the distance to this
selected intake lies in dake{s).
Otherwise, use the rivers, oceans,
coastal tidal waters, and Great Lakes
portion of Table 4-10. For
conlaminated sediments with no
identified source, use the poiat 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 4.1.2.33, select the nearest such
intake or point of use. Select the
portion 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
paints of use, bat there is another type
of resource listed ir 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 Ior

water bodies.

. * For other hazu-dm_s mbstances {both

: organic and inorganic), assigna persistence

. factor vatue of 0.4 &3 a defanlit for rivers,
oceans, coastal tidal waters, and Great
Lakes, and a persistence factor vatue of 0.07

.as a default for lakes. Select the appropriate

- . value in the same manner spec:ﬁed for using

Table 4——.10

- TABLE 4-11.—PERSISTENCE FACTOR

VALUES—L0G Koy
Log Kew vaiye *
Less than 35 0.0007
35tolessthan 4.0 .. ooierm 007
40045 0.4

: plmlolysls. and vol.atﬂ;zatm-x Sorption to Lakes] drinking waler intakes.
TABLE 4-10.—PERSISTENCE FACTOR VALUES—HALF-LIFE
Surtace water category Substance haif-ife (d2ys) W
Rivers, oceans, coastal tidal waters, and Great Lakes Lmlrmcru;nﬂmnz . - i 0.0007
‘ Greater than 0.2 10 05 i 0.07
Greater than 050 15 Q4
Greater than 1.5 e = :
Lakes Less than or eoual 0 0.02 0.0007
Greater than 0.02 70 2 8.07
Greater than 2 1o 20 04
{ Greater than 20. 1
"+ Do not round 1o nearest integer. T
If a hali-life cannot be estimated for a Use the persistence factor value assigned TASLE 4-11.—PERSISTENCE FACTOR
hazardous substance from available data, use  base " on half-life or the defaalt procedure ES Concluded
the following default procedure to assign a unless the hazardous substance can be AR iy :
persistence factor value to that hazardous assigned a higher factor value from Table . g " | Assigned
substance: 4-11, based on its Log K. If a higher vaiue Log K value *
 For those hazardous substances that are f:;‘hbe a:lsisnedlhfrom Table *'1*.1’ assign this
metals [or metalloids), assign a persistence T TR0 XA DATHEIETTE IOI0F Ve Grealer than 4.5 1
factor value of 1 as a default for all snrface for the hazardons subatance.

*Use for ilakes, rivers, oceans, coastal tidal
mm&eﬁmammlmﬂhmmeﬂ
miegef

41.2.21.3 Calcuiction of toxicity/
persistence factor 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 taxicily and persistence factors. Use
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the hazardous substance with the highest
toxlmylpemstenee factor value for the
watershed to assign the toxicity/persistence
factor value for the ing water threat for
the watershed. Enter this value in Table 4-1.
41222 Haozardous waste quantily.
Assign a hazardous waste gquantity factor

value for the watershed as spea‘ﬁed in
secfion 2.4.2. Enter this value in Table 4-1.
4.1.2.23 Calculation of drinking water
threat-waste characteristics factor category
valve. Multiply the toxicity/persistence and
hazardous waste guantity factor values for
the watershed, subject to a maximum product

of 1 x 10% Based oa this product, assign a
valae from Table 2-7 {section 24.3.1) 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* -
' Toxicity factor vaie
Persistence factor value
- 7 10000 | 1000 | 100 | 1 1 |o
10 4 10000 | 1000 { 100 { 10 1 |o
04 ] ao00 | 400 %0 4 04 | O
007 0 | 70 7 ez | o907 |
00007 7 07 | oo7 | ooo7 | o007 |0

'Dom\m‘dhmwt'nagu:

4123 Drinking water threat-targets.
Evaiuate the targets factor category for each
watershed based oun three factors: nearest
- intake, population, and resources.

To evalaate the nearest intake and
population factors, determine whether the .
target surface water intakes are subject to
actual or potentiaf 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 comparabie samples) taken at or
beyond the imtake to make this determiration
(see sectivn 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 backgroand levels and attributable at
least in part to the site {that is, those
hazardous concentrations that
meet the cxiteria for an observed release).

When an intake is subject to actual
_ contamination, evaluate it using Level I -

concentrations or Level I concentrations. If
the actual contamination is based on an
observed release by direct observation, use
Level I concentrations 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 leve! of contamination from
samples. For contaminated sediments with no
identified source, evaluate the actual
contamination using Level Il concentrations
{see section 41.1.2).

41231 Nearest intake. Evaluate the
nearest intake factor based on the i
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 valve in Table 4-1:

* H one or more of these drinking water
mtakelumb;ecthlzvdlmmuomas
specified in section 4.1.2.3, assign a factor
value of 50.

+ If not, but if one or more of these
drinking water intakes is subject to Level I
concentrations, assign a factor value of 45.

 If none of these drinking water intakes is
subject tp Level 1 or Level H concentrations,
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
th: pearest integer, and assign it as the factor
value.

Assign the dilution weight from Table 4-13

as follows:

TABLE 4-13.—SunFACE WATER DILUTION WEIGHTS

Type of surtace watar body * mm
Descriptor - Flow characteristics waight*
— =
Minimad siream Less than 10 ¢fs® 1
Small ts moderate stream. 1010100 cfs 01
Moderate o farge stream. Gcmarmwob1.ooom = = 0.01
Large stream to river Greater than 1,000 %0 10,000 cfs 0.001
Large river Greater than 10,000 10 100,000 cis 0.0001
Very large river Greater than 100,000 cfs 0.00001
Coastal tidal waters ¢ Flow not applicable, depth not 0.0001
Shallow ocean zone* or Great Lake Flow not applicable, depth less than 20 fest 0.0001
Moderate depth ocean zone * or Great Lake Flow not appficabla, depth 20 10 200 fect 0.00001
Deep ocean zone * or Great Lake .| Flow not applicable, depth greater than 200 feet 0.000005
3-mile mbing zone in quiet flowing river 10 cfs or greater 05

* Treat each lake as & of water and nalﬂuhonwe i as text.
sepametypo body assig ight as specified in

* Do not round 10
¢cfs = cubic feet per second,
) sounds, estuaries,

from basefine of Territorial Sea. This basefine
oﬂwmh&mﬂuasmammﬂarymwﬁderﬂ

* 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,

Iapoom.weﬂandseic.suawardknmm
ntilhe

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 weight 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 & 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.

41.23.2 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. Inciude 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), appartion 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:

¢ 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.
4.1.23.21 Level of contamination.
Evaluate the population factor based on three
factors: Level I concentrations, Level Il

_ 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 II concentration 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 I concentrations factors, use the
population estimate, not population ranges, in
evaluating both factors.

412322 Level I concentrations. Sum the
number of people served by drinking water
from intakes subject to Level 1
concentrations. Multiply this sum by 10.
Assign this product as the value for this
factor. Enter this value in Table 4-1.

412323 Level Il concentrations. Sum
the number of people served by drinking
water from intakes subject to Level I
concentrations. Do not include people
already counted under the Level I
concentrations factor. Assign this sum as the
value for this factor. Enter this value in Table
4-1.

41.23.24 Potential contamination. 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
1 and Level II concentrations factors.

BHLING CODE 6560-50-M
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' TABLE 4-14 -
DILUTION-WEIGHTED POPULATION VALUES FOR POTENTIAL CONTAHINATION FACTOR

FOR

SURFACE WATER MIGRATION PATHWAY®

-

Number of People

ff." oMo

10,001

(2 10 cfs) 4

1 101 301 1,001 3,001
! to to . to to to . to _ to to

Type of Surface Water Body® 10 - 30 100 300 1,000 - 3,000 - 10,000 30,000
Minimal stream foch : o

(<:10 cfs) 4 17 53 164 522 1,633 5,214 16,325
Small to moderate stream ‘ i L ) ;
(10_to.100 cfs) 0.4 ) 5 16 ! 52 163 521 . 1,633
Moderate to large stream ) X

(>.100 to 1,000 cfs) 0.04 0.2 - 0.5 2 5 16 - 52 163
Large stream to rfv r

(> 1,000 to 10,000 cfs) - 0.004 0.02 0.05 - 0.2 0.5 W 5 16
Large river ' ‘ :

(> 10,000 to 1C0,000 cfs) g 0.002 0.005 0.02 0:05 0.2 0.5" -2
Very large river . ‘ ‘ ! :

(> 100,000 cfs) 0 ] -0,001 0.002 0.005 0.02 0.05 0.2
Shallow ocean zone or Great
- Lake (depth < 20 feet) - 0 . 0.002 0.005 . 0.02 0.05 0.2 0.5 2
Moderate ocean zone or Great . ] . )

Lake (depth 20 to 200 feet) 0 0 0.001 0.002 0.005 0.02 0.05 0.2
Deep ocean zone or Great k 7
‘Lakes (depth > 200 feet) 0 0 0 0.001 0.203 0.008 0.03 0.08
3-mile mixing zone in , i

quiet flowing river 2 9 26 82 261 817 2,607

8,163

suonemSay pue s2[ny / 066L b 12qmada( ‘Aepuy / T2 ‘ON 'sS 1OA [ 1918180y [er3pey

- ST91S
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'TABLE 4-14 (Concluded).

Numbg:ﬁpff?ébﬁle

100,001

(2 10 cfs)

30,001 300,001 1,000,001 . . 3,000,001
to to to - to . to ;
Type of Surface Water Bodyb 100,000 300,000 1,000,000 3,000,000 10,000,000
Minimal stream _ _
(< 10 cfs) 52,137 - 163,246 . 521,360 1,632,455, 5,213,590 .
~Small to moderate stream . A : ‘ ; i _
(10 to 100 cfs) 5,214 16,325 52,136 - 163,245 521,359
Moderate tdllarge stream il ' ‘
(> 100 to 1,000 cfs) 521 1.A33 5.214 16,325 52,136
Large stream to river :
(> 1,000 to 10,000 cfs) 57 163 521 1,632 5,214
Large river
(> 10,000 to 100,000 cfs) 5 16 52 163 521
Very large river , & -
(> 100,000 cfs) 0.5 2 .S 16 52
Shallow ocean zone or Great . . ‘
" Lake (depth < 20 feet) 5 16 52 163 521
Moderate ocean zone or Great . .
Lake (depth 20 to 200 feet) 0.5 - 2 5 16 52
Deep zone or Great Lake ¢ 3
(depth > 200 feet) 0.3 1 3 8 26
3-mile mixing zone in : .
- quiet flowing river 26,068 81,623 260,680 816,227 2,606,795

8Round the number of people to nearest integer.

weighted population value to nearest integer.
Treat each lake as a separate type of water body and assign it a dilutlon -weighted
population value using the surface water body type with the same dilution weight from

Table 4-13 as the lake.

Do not round the assigned dilution-

1f drinking water is withdrawn from coastal tidal water or the

ocean, assign a dilution-weighted populatijon value to it using the surface water body

Lype with the same dilution weight from Table 4-13 as the coastal tidal water or the ocean

zone,
BILLING CODE 8580-50-C

a
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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:

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 1 or more, round to
the nearest integer. Enter this value for the
potential contamination factor in Table 4-1.

412325 Calculation of population factor
value. Sum the factor values for Level I
concentrations, Level Il 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: :

* [rrigation (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:

* 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.

41.234 Calculation of drinking water
threat-torgets factor category 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.

41.24 Calculation of the drinking water
threat score for a watershed. Multiply the

drinking 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 Human food 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 threat-
likelihood 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 Human food chain threat-waste
characteristics. Evaluate the waste
characteristics factor category for each
watershed based on two factors: toxicity/
persistence/bicaccumulation and hazardous
waste quantity.

4.1.3.21 Toxicity/persistence/
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}.

41.3.211 Toxicity. Assign a toxicity
factor value to each hazardous substance as
specified in section 2.4.1.1.

4.1.3.21.2 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.

4.1.3.21.3 Bioaccumulation potential. 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.

* 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 chain 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 bicaccumulation
potential factor value to the hazardous
substance.

« If, however, some of the fisheries being
evaluated are in fresh water and some are in
salt water, or if any are in brackish water,
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
bicaccumulation 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 ig an inorganic
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:®

BCF &~
Greater than or equal t0 10,000.........ceee| 50,000
1,000 to less than 10,000...... .| 5,000
100 to less than 1,000.... 500
10 to less than 100 50
1 to less than 10..... 5
Less than 1 ‘0.5

If BCF data are not available, and log K.
data are available and do not exceed 6.9,
assign a value to an organic hazardous
substance as follows (for inorganic hazardous
substances, skip this step and proceed to the
next):

Log Kem - 3
5510 6.0 50,000
45t0lessthan 5.5 .....cocicninrcnnsionsesed 5,000
3.2 o dess than 4.5 - 500
200 less than 3.2 i 50
D810 IESSthan 2.0 ... esenssnsresnaes 5
Less than 0.8 05 .

If BCF data are not available, and if either
Log K, dala are not available, a log K. is
available but exceeds 6.0, or the substance is
an inorganic substance, assign a value as
follows:
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TABLE 4-15.—BIOACCUMULATION
POTENTIAL FACTOR VALUES *—
Concluded

Water sokubity (m/T) Mskmes
Less than 25 50,000
25 10 500 5,000
Greater than 500 %o 1500.._ ............. 500
Gmmr.sm_ .................. | 05
" of -these data
“3‘0.5. are availabie, assign 3
* Do not round to nearest integer.

da:geemmmemmmmmmm

" Do not distinguish between fresh water and
salt waler in assigning the bicaccamulation
potential factor value based on log Ko« or
water solubility data.

I none of these data are available, assign
the hazardous substance a bioaccumulation
potential factor valve of 0.5

41.3.214 Calculation of toxicity/
persistence/bioaccumulation factor 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
4-18, based on the values assigned for the
toxicity/persistence and bioaccumulation
potential factors. Use the hazardous
substance with the highest toxicity/
persistence/bioaccumnulation factor value for
the watershed to assign the value to this
factor. Enter this value in Table 4-1.

BHLNG CODE 65c0-50-4
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O | TABLE 4-16 '
TOXICITY[PERSIS?ENCE/BIGACCWATIOS FACTOR VALUES®
Toxicity/ Biocaccurulation f;tentialvkactor Véluéﬁ i
Persistence : e . e
Factor Value 50,000 5,000 500 50 5 0.5
10,000 5 x 108 5 x 107 5 x108 5x105 5x10% 5,000
4,000 2 x 108 2x107 - 2x105  2x10° 2x10* 2,00
1,000 5 x 107 5x 108 sx 105 5x10% 5,000 500
700 3,52 8 BS5s10f 35« 105 3.5 x 104 3,500 350
. 400 2 % 107 2 x 105  2x105 2x104 2,000 200
100 5 x 1@5 5% 105 5 x.10% 5,000 500 50 .
70 3.5 x 106 3.5 x 105 3.5 x 104 3,500 350 3
40 I o2x10f P x 103 2 x 10% 2,000 200 20
10 5 x 103 5 x 104 5,000 500 50, 5
7 3.5 » 10 3.5 x io“;- 3,—.506' y 350 35 3.5
4 2 x 10°. 2 x 10"- 2,000 200 20 2
1 5 x 164 5,000 500 50 - 5 0.5
0.7 3.5 x 10% 3,500 350 - 33 - 3.5 0.35
0.4 2 % 10% 12,000 1200 20 .2 0.2
0.07 ’ 3,500 350 35 g% 6.35 10.6335
o.dov -350 B . A 0.35 10.035 0.6935
0.0007 35 5.5 0.35 " 0.035  0,0035°  0.00035
o 0 0 0 0 o 0

|

2Do not round to nearest integer.

BHIING CODE 8580-850-C
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4.13.2.2 Hazardous waste quantity.
Assign the same factor value for hazardous -
waste quantity for 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.

41.3.23 Colculation of human food chain
threat-waste characteristics factor category
value. For the hazardous substance selected
for the watershed in section 4.1.3.2.1.4, use lts
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
watershed, subject to a maximum product of
110 ® Then multiply this product by the
bioaccumulation potential factor value for
this hazardous substance, subject to a
maximum prodact of 110 2, 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
4-1

4133 Human food chain t.hreat-ta:gets
Evaluate two target factors for each
watershed: food chain individual and
population. For both factors, determine
whether the target fisheries are subject to
actual or potential human food chain
contamination.

Consider a fishery [or portion of a ﬁshery)
 within the target distance limit of the
watershed to be subject to actual human food
chain. contamination if any of the following
apply:

* A hazardaua substance having
bioaccumulation potential famor value of 500
or greater is present either in an-observed
release by direct observation to the

watershed or in a surface water or sediment

sample from the watershed at a level that

meets the criteria for an observed release to

the watershed from the site, and at least &'
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

the most distant sampling point eatablzshmg

the observed release).
¢ The fishery is closed, and a hazardous
substance for which thé fishery has been -

- closed has been documented in-an'observed
release to the watershed from the site, and at
least a portion of the fishery is within the -

. boundaries of the observed release.

~ * Ahazatdous substance is présentina’
_tissue sample from an essentially sessile,

benthic, human food chan srganism from the

watershed at a level that meets the criteria

for an observed release to the watershed

from the site, and at least a portion of the

fishery is within the boundaries of the
observed release.

For a fishery that mests any of these three
criteria, but that is not wholly within the
boundaries of the observed r lease, consider
only the portion of the fishery that is within
the boundaries of the observed release to be
subject to actual human foc d chain
contamination. Consider th : remainder of the
fishery within the target distance limit to
be subject to potential- food chain
contamination.

In addition, 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 subjéect 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
targets 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 I concentrations. If the actual food

.chain contamination is based on direct

observation, evaluate it using Level I
concentrations. However, if the actual food

_chain contamination is based on samples

from the watershed, use these samples and, if
available, additional tissue samples from
aguatic human food chain organisms as
specified below, fo determine the part subject
to Level I concenfrations and the part subject
to Level II concentrations: =

* Determine the level of actual
contamination from samples {including tissue
samples from essentially sessile, benthic
organisms) 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 samples}
to the health-based benchmarks from Table
4-17, as 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.

* 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 health-
based benchmarks from Table 4-17, as
described in sections 25.1 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 .

watershed and. for such a sample,
meets the criteria for actual food chain
contamination.

TABLE 4-17.—HEALTH-BASED BENCH-
MARKS FOR HAZARDOUS SUBSTANCES
iIN HUMAN FOOD CHAIN

» Concentration corresponding to Food
and Drug Administration Action Level
(FDAAL) for fish or shellfish.

e Screening concentration for cancer
corresponding to that concentration that

- 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.

4.1.3.31 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:

-» If any fishery (or portion of a fishery) is
subject to Level 1 concentrations, assign a
value of 50. .

= If not; but if any fishery (or portion of a
fishery) is subject to Level Il concerrlration&
assign a value of 45. E

* If not, but if there is an nbserved release
of a hazardous substance having a
bioaccumulation potential factor value of 500 -
or greater to surface water in the watershed
and there is a 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
water in the watershed or there is no

- pbserved release of a hazardous substance

having a bioeccumulation potenhal factor
value of 500 or greater, but there is a fishery
(or portion of a fishery) present anywhere
within the target dlstance limit, assign a
value as follows:

-Using Table 4-13, detemne the hnghest
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.

—Asgign this m}culated 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. '

41332 Population. Evaluate the
population factor for the watershed based on
three factors: Level I concentrations, Level I
concentrations. and potential human food
chain contamination. Determine which factor
applies for a fishery (or portion of a ﬁahery]
as specified in section 41.3.3.
 413.3.21 Level Feoncentrations.
Determine those fisheries (or portions of
fisheries) within the watershed that-are-
subject to Level 1 concentrations.

Estimate the human food chain populatmn
value for each fishery (or portion of a fishery)
as follows:

¢ Estimate human food chain production
for the fishery based on the estimated annual
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. ‘organisms {for examp

pmdwtmn fin'pounds ol-human food cbam
fish; shellfish) for .
that fishery, except: if the fishery is closed
and a hazardous substance for which the_

ﬁsheryhasheenn’toaedhasbeendowmemed ' =gy fa

" in.an observed release to the fishery-froma- " ' °

.1 source at'the site, usethe-estimated armual -
" production for the-period prior to clogure of

.'the fishiery of use the estimdted annual

3 produdhmhnmmpmbieﬁshmﬁmt’
farenolcloeed.

e Fabicy ki ot B -

the fishery. i

g Setbuuﬂdanesbe!weenﬁsheneaat i

- thoge peints whiére human foed chain - . -
‘production changes or where the 1 su;face‘ .

- water dilution weight changes. o

- Sum the human food chain popul&ﬁoii'j kil

- value for each fiskery (and portion of a

fishery}. Multiply this sum'by 10. H the *
prodadiﬁeuthanl.dnno{munduttothe

‘earest-integer; if 1 or more, round to the

nearestin . Asgign-th value.as

" the Levell oonosnﬂahonﬁaclor value.'Ente!' s
. s xhiwaluemhhlni—; T

413322 Level H concéntrations. -

' Determine those fisheries’ {orpommsof =

.. fisheriés} within the watershed thatgre ..
- subject to Level H concentrations. Po-not.

= a value for human food chain’
£ :-Eﬁeb&b&w&m&uﬁm&?%
2  production for the fishery: Estimste:
_ human food chain

- ;- value'for each fishery (and portion ofa

- .-fishery).If this sum is less than 1, do'not -,
. roundutulhene’arestimeserif’iezmore
" round-to the nearest integer: Assign the -

.. resilting.value as the Level’ Hmnoeumms
lactm- velue.’Enter thisvaluem Table 4;-1

“{nclude mgﬁshmu{mwmuiﬁshmujﬂ
- already Gounted umder-the Eeveﬂ -t
' concentrahom factor. - :

- Asgign each fishery (or pmmnof nﬁshery}
population from™’

production for the fishery
as specified in section 41.3321..
" Sum the human-food chain popuianon 2

) Txaz.eaA&-—-HumnFooosz
ST+~ POPULATION VALUES®- - - -
e e s - vale
.0, St .00
mmnmﬁo_ﬂ. i = 0.03
; .Grmmwonwoo._ X 03-
it .:Qﬂatalhml,oooblm__._.;;;...; 3 -
* "Gregter than 10,000 t 100,000.........[ 31
. - Gweater than 100,000 t0 1.000,000;.-...... © 31
s - cGreater han 104 10.10% vitimmicred 3,100
T Greator then 10710100 :
g .,;mmwww ST 3,000 "
._.,._Gueatavmm'......._f i) 8,100,800

'Do not round :o nweshmege;
- 413323 Potenaai himan food chain

7 contemination, Determine those fisheries {or
" .7 portions of fishefies) within the watershed
that are subject to potential human food -
"chain contamination. Do net include those '

fisheries {or portion of fisheries) almady
cvounted under the Level I orLevel I -
concentrations factors. .

- Calculate the value for the potentml lntma:r

Z food'cham contamination factat {PF} for the

: watershed as follaws. ;
‘n
PP=— Z'PD,
=10 i==‘l : _
E whet‘e:

"P;a-:Human food cham populanon vaIue for

. oo o Assign o .+ = fishery
5 foodehampopulahon&om'!‘alﬁe&-l&based
-on the. estm;ated buman food «pmductmn for

D.—Bﬂuuon wenght from Tabie 4—13 for
fishery i.

" p=Number of Bisheries sub;ect to polenbed

: human food chain contammahon.
In celeulating PF: . - :

- ¢ Estimate the humian food chain

poputation value (P) for a fishery {ar portion

of -a fishery)-as specified in section 4.1.3:3.2:1.
-+ Assign the fishery-{or portion of &

Iishery} -a dilution weight as indicated in

Table 4-13 {section 4.1.2.3.1), except: do not. .
, asmgnad:iuuonweightofvo.sfora“s-mﬂe '
. mixing zone in quiet flowing river”; instead -

assign a dilution we:ght hased on the average

- gnnual flow...

I PFis lesﬂban 1,do notwund it to the
nearest integer; if PF is 1 or more, round to
- the nearest mtegar Emterthe vulue assxmed
in Table 4-1..

413324 Cﬂlouldnon vfpapuhtxan facw:' .
. value, Sum the velues for-the'Level I -

- concentrations, Level If concentrations, and

potential- human foed ehain contamination - - i
- assigm-an ecosystem toxicity factor value afo;--._ w

{aetors for-the watershed. Do nofround this -
~ gum tothe nearest integer. Asaign itas the -

‘population factor value for thewaterghed: < - -

_Enter thig vajue in Table 4-1.

.- 431333 Calcu!aban of buman foad c)mm
= threot-targets factor category value. Sum the
“~ foed chain individual and population factor

- _Jm!nes for-the watershed. Do net roimd this

sum to the nearest integer. Assign it as the
‘~human féod chain threat-targets factor- -
category value for the Watershed. Enier thm

; value in Table 4-1.

4134 Ca.‘culaaan of.hmaz: faad abam
.rbreaucarvfar a.watershed. Multiply lhe

: ----rhuman food chain threat factor tategory-
- yalues fof likelihood of release, waste ~ - .

*characteristics, and targets for the watershed,
" and round the product to the nearest nﬂeger -

" Thendivide by 82,500. Assign the resulting -

. value, subject fo a-miaximom of 100; as the :
... human food chain threat ecore for-the - ]

- watershedl. Enter this acore in Tabledd. .

"4.14 ‘Environmeittol threat. Evaluate the .

¥y enirironmenml threat frr the watershed based .
.~ on-three factor categories: likelihoodof -~

release waste characteristics, and targets.

- 4AA3 -Environmentol threat-likelihood of -
release, Assign the same likelihood of release -

factor category vealue for the environmental
threat for the watershed as wouldbe - -
assigned in section 4.1.2.1.3 for the drinking

- water threat. Enter this vahmm Table 4-1. .

4142 Environmental tbreat-waste

*“characteristics. Evaluate the waste
~ characteristics factor category for each

walershed based on two factors: ecosystem
toxicity/pereistence/ bioawumulabon and

: hazardouu waste quantity.

~4.14.21 Ecosystem tox;c:ty/pem:stance/

- bioaccumlation. Evaluate all those -
* hazardous substances eligible to be

>evaloated for toxicity/peisistence inthe .. - .
- drinking water threat for the’ wale:shed (see - -
section 4.1.2.2). .

414213 Ecosystem tax:c;ty ‘Assign an

. ecosyslem toxicity factor value from Table
. 4-19to each hazardous substance on the :

basis of the following data hieraichy:
' & EPA chronic Ambsient Water Quakty
Criterion {AWQC) for'the subslarnce. .
* EPA chronic Ambient Aquatic ] Life - _
Advisory Concentrahqns (AALAC] for lhe
substance:
« EPA acute AWQCfor !he suhatance. '
- » EPA acute AALAC for the substance. -
- Lowest LCeo value for' thgg_ubstance :
value to the hazardous aubstance: j
» If either an EPA chronic AWQC or

. .AALAC is available for the hazardovs _ .
- substance, use it to aasign the ecosystem

toxm;ty factor value. Use the chronic AWQC
in preference to the drmmc MLAC when ‘
. both areavailable.” - . :
. ® i peither is avanhable. use the EPA-acute
- AWQC or AALAC 1o assign the ecosystem -
toxicity factor value. Use the acute AWQC in-
preference to the acute AALAC. : :
o If none of the chronic and & acute AWQCs
#nd AALACs is available, use theJowest
~LCso value to assign ﬂ:e eoosyﬂem. tawmy '
fector value. .
* 1 an-LCse value i alao not araﬂahle.

- to the hezardous substance and use other
hazardous substances for which data are
aml&ble in evaluating the: pathway. -

‘Ifan eccsys&em toxicity factor value of 0is

assigned to all hazardous substatices eligible . .

to be.evaluated for the watershed (that is,
insufficient data are available for evaluating
al] the substancea), uise a default value of 100
T.a8 !he ‘ecosystem foxicity facter value for nli ;
these hazardous substances. - ¥
With regard to the AWQC, ARLAC, of

Lﬁouiectedfo:assmnsthemystem r

- toxicity factor value m the Iuazabdous
“substance:

‘s If values for the ﬂlected AWQC.
. AALAC., or LCss are availabie for both fresh e
. water and marine water for.the hazasdous ... .
mbstance use the value that corresponds te-,

thetypesfwaterboﬂy(thatas.ﬁmhwateror S

salt water) in which the sensitive - -7
enivironments are loca:ed’foassign ths :

" ecosystem toxicity factor value to ﬂ;e O

hazerdous substance. . -
° however. some of the: seusmve

. environments being evaiuamdue in fresh‘

water and some are in salt water, or if-any -
gre in brackish water, use the-vatue ff-esh -

water or marine) thatiyields the higher’ [éctui Gl

value to assigri the ecosystem foxieity iaclor

) velue to the hazardous substance.

* If a value for the selected AWQC,

" "AALAC, or LCse is available for attherfresh
- water or maririe water, but not-for both, use"

_ the available one to assign an ecosystem
toxicity factor value to the hazardous .
substance.
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TABLE 4-19 —ECOSYSTEM Tomcmr
FACTOR VaLLES

nmmmwac-umc*hmuam

assign a value as Tollows:*
Less than 1 3N 10,000
1 to %0 mgf 1900
Greater than W0 3B g ... 3060
Greater4han 00,10 4000 gghl..—— ... k4]
Greater than 1.000 g/} e e 1

1 nelttser am EPA Chrosic AWGC ner EPA chroric
AALAL s avallabie, assign a wvalue Sased on
the EPA scute AWOC or AALAC 88 doliows:

TRBLE 4-19. Enosvsm Toxiery
. FACTOR VALUES—Conchuded

i neither an ‘EPA chronic or acute AWQC nor
EPA chronic or acute AALAC is available,
‘assign a value Trom The LT, as follows:

EPA acute AWQC or AALAC

Less than 100 pafl 40,000
100 to 1,000 pgi 1,008
Greater than 3,080 40 18,000 pg/l..—..—} 380
mmmh‘lmm;ngﬂ ....... 10
Greafter than 100,000 pg/ .. .mocecorsminin] | 1
If none of the AWGTs and AALACS nor the LC.c
: ummo.-agummo.
-mm-—mmmm
* AALAC—Ambient wmmcom

{rations.

“{Use the AWQC wvalue in -preference 20 the
AALAC when both are avaiiable. See text for use of
Wreshwater and marine values. -

to determine whidh pertion of Table 4-10 %0
use. Deterwine the predominant water
category based on distance as specified in
section 4.1.2.212. Fer contaminated
sediments with ao identified seurce, ase the
pomt whemmumem begins rather than
the prebable pomt efentry.

414213 Ecosystem bivaccumulotion
potenticd. Assign an ecosystem
bioaccumalation potential factor valte to
each hazardous substance in the same
manner specified for the bivatcamulation
potertisl factor in secfion 4.1.3.2-1.3. except:

* Use BCF data for all aguatic organisms,
not just for aquatic human food chaim
Organisms. g

* Use the BCF data that corresponds to the
type ofwaterbody‘[dm is, Fresh water or
salt water] in which the sensitive
environments {not fisheries) are incated.

414214 Colcwiation of ecosystem

ecosysiem toxicity/! factor valwe
from Table 4-20, based on the values. :
assigned ¢o the hazardous substance for the
ecosystem toxicity and persistence factors,
Then assiga each bazardeus substance an

BILLING CDDE §56D-50-M

y -‘W o 414212 Persistenve. Assi - ecosystem texicily/persistence/
EPA acute AWGC or ARAG value mmﬂ“& ,.dﬁ.:m bioaccwmutation &ctor valne from Table
ny substance as specified in section 412212, 4-21, based oa the valnes assigned for the -
_ Less than 100 pgﬂ..............._... remiisiene] 10,000 ase the predominant water ecosystess dexicity/persistence and
100 %0 1:900 pgit " 080 (that is lakes; or rivers, oceans, ceastel tidal ecosystern bipacousmiation potential factors.
Greater than 1,000 to 1oooo pg/l......] - w0 waters, or Great Lakes) between the probable  Select the hazardous substance with the
Greater $haa 000030 #008000 w57l .| 0 point of entry and the aearest sensitive highest ecosysies texicity/pemsistence/
Greator hen 10000 oA .o —..d 1 envirotEnent {oot the aearest drinking water bioaccemulation factor valoe for the :
_ 1 " or resoidces intake) along the hazardens - waterphed ood ese it 1o assiga the value to
substance migration path $or the watershed thnfaﬂuﬁﬂeﬂh:swalnem'l‘ahh!—t
TABLE 4—20 ~—ECOSYSTEM TOXICITY/PERSISTENCE FACTOR VALUES *
Pemm factor vake : ;
7777 18900 1000 0 » 1 ]
1.0 18,000 000 w ! 1 1 o
04 {1 apoo = | = N ea e
0.07 709 70 7 o7 007 {0
0.0007 7 87 807 8007 | 00607 | 0
* Do not ound 1o rearest Emeger. E




Federal Register / Vol. 55, No. 241 / f‘riday. December 14, 1990 / Rules and Rég\ilations_' - 51623

; : TABLE 4-21 | : :
ECOSYSTEM TOXICITY/PERSISTENCE/BIOACCUMULATION FACTOR VALUES2
Ecosystenm : ’
Toxicity/ Ecosystem Bioaccumulation Potential Factor Value
Persistence - g —= - -
Factor Value’ 50,000 5,000 . 500. .- 50 - 0.5

10,000 -5 x 108 © 5x1207  5x105  5x105 5x104 5,000
4,000 1 2wes 2x107 2 x 108 -2x105 2x10% 2,000
1,000 5 % 107 Sx 106 5 x 105 s x 104 5,000 . 500
00 ]38 g 107 3;5x105 3.5x10° 3.5 x 10% 3,500 350
4o x -2 x 107 ;:-';2:3'105--;“2 §'1q5_f_~2 x 104 2,000 200

©oT00 T UB 100 s %108 T s K104 5,0000 500 . s0

(98 ]
wn
w
-
(=]
1
w

5792 \ 1';13.5 x 108 .s"x'1o4 3,500 ] _3501;;7 35
W 2xa0e 2i;";é§‘}“‘2i§§194,7 2,000 200 20
10 | 510 }ﬂ'f‘ﬁfg.id?‘i.' 5,000 .- ..500 .50 s
7-'.;.ﬂ7 f;3L§ix,1§5§ 3.5 g0 3,56615__ Case 3; PEEY. . AN
iiAi Rl L é:}‘1637"1 ~_éZ§'1O4i 2,000 R Rt R
Sk R P ST | 5,690“ tf  s00 g isér.ﬁ.ffw_g‘ T s
:6?3*' 1305 % 10 'Nf';ffglébd | :‘ﬁsb; ‘?::‘”,55;1_: "5ﬂ$ 0.35
0.4 o2x10% 1 2,000 - 2007 l:l.;éd;};'¥.if;=i_ifr; 0.2
0,07 [ 3,500 "ol 350 - 3 ﬁ3;55f'f' ' :'.315; f” ’ori§ T oonens”
0.007 | S i35b7; g 3 - T ”:' -o.éslf'_le3sw‘ 10.0035

20.0007 . . 35 Lo~ .i. 3.5 . 0.35°  0.035 - 010035 ' 0.00015

0 0o 0 0 o 0 0

2Do not round to nearest integer. -
EILUING CODE 6560-50-C

190
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41422 Hazardous waste guantity. a maximum product of 130™ Based on this » Select the appropriate AWQC and
Assign the same factor value for hazardous secend product, assign a value from Table AALAC as follows:
waste quantity for the watershed-as would be  2-7 (section 2.4.3.1) to the environmental threat- Alne theanicwalue, i svidluble:

assigned in section 4.1.2.2.2 for the drinking waste characteristics factor category for the

water threat Enter this value in Table 4-1. - watershed. mﬂﬁwmm in TableA-1. otherwise use acute value,

lhi.m.s Calculation of environmental '{i:h:l x&f‘:mm{ﬁ‘s

reat-waste characteristics factor category fresh

value. For the hazardeus substance selected Tmus 428 —EOGLGG!CA'L-BASED water value, except: if ao fresh water
BeNnCHMARKS FOR HAZARDOUS SuB- value is available, use marine value if

for the watershed in section 4.1.4.214, use its STANCES IN SUBFACE WATER .

ecosystem toxicityfpersistence factor value : o ; , available.

and ecosystem bicaccumulation potential : : . -If the sensitive environment being

factor value as follows to assign a value to - evaluated is in salt water, use marine

the waste characteristics factor categery. o R IR S N value, except: if no marine valee is

First, multiply the ecesystem toxicity/ . *» Concentration corresponding to EPA . available, use fresh water value if

persistence factor value and the hazardous -~ Ambient Water Quality Criteria (AWQC) for - available.

waste quantity fam value for the © protection of aquatic life {fresh water or -If the sensitive environment being

watershed, subject to a maximum product of  marine). evaluated is in both fresh water and

1x10% Then multiply this product by the _ e Concentration corresponding to EPA o :
ecosystem bioacoumulation potenfial factor  “Ambient Aquatic Life Advisory ﬁeﬁ;uﬁzglz::r:m%w:?:i;s:
value for this hazardous substance, subjectto  Concentrations {AALAC). _ A

TABLE 4-23. -—SENSITNE ENVIRONMENTS RATING VALUES

Critical habitat * for Federal designated endangered or threatened species 100
Marine .
National Park
Designated Federal ‘Wildemess Area
mmmmmmmm~
‘Sensitive areas identified under Nationat Estuary Progras ¢ or Near Coastal Waters Program ¢
Wmmmﬁedunderhﬂeanhkesl’mgram

Nabonal Moaument
Nafiona! Seashore Recreational Area
National Lakeshore Recreational Area

Habitat known 1o-be used by Federal designated or proposed endangered or #hreatened species ; 4 75
National Preserve - ’
Worsmewadiiwﬂemge

Federal Wilderness Area
Spawning areas citical * for the maintenance of fish/sheltfish species within river, lake, or coastal tidal waters
mvﬂMﬂwhmmmmmmmdmmMMnmmwmntakesnraoaslaibddwatersm
which the fish spend extended periods of time
Terrestrial areas¥ized for breeding by farge or dense mggregations of animals®
National river reach designated as Recreational

wmhmmmwedwsmwusgmtedmmwhaawnedm -
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 tand designated for wildiife or game management 25
State designated Scanic or Wild River & .

State designated Natural Areas )
Particular areas, relatively small in size, WWMMWWMM

ier (undeveloped)
Federal land designated for protection of natural ecosystems
Adiiirativels B

State designated areas for protecfion or maintenance of aquatic life il 5

* Critical habitat as defined in 50 CFR 424.02 .
nmsmmﬂs‘watac«sm Mammmmamummmmambmmd% ‘ " .
National Estuary Program study areas {subareas within esluaries) identified in Comprehensive and Management Plans a5 requirng protection
bemuu support critical ife stages of key estuarine species (Section 320 of Clean Water Act, as amended).
< Near WatetsndeﬁnadnSomwﬂh)(a) 304(1), 319, and 320 of Clean Water Act, as amended.
¢ Clean Lakes Pﬁmﬁﬂﬂm(sm:mﬂmhkes wnmmmmmllmamww%hMMMasmmm
314ofcleanWa1a nded).
Use only for air migration pathway.
'umwaraasdasmbednahangmdformenseoreoncemraledspawnmgbyagwenspecae
*Farthe'axmgnhm pathway, timit to terrestrial vertebrate species. For the surface water migration pathway, limit to terrestrial veﬂebratespemmh aquatic or
semiaquatic foraging habits.
! Areas designated under Section 305(a) of Clean Water Act, as amended.
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TABLE 4-24.—WERANDS RATING VALUES
FOR SURFACE WATER MIGRATION PATH-
WAY !

;Iohlbfwdm'uﬂes)

Less than 0.1
Oitot
Greater than ¥ to 2.
Grealer han 210 3.
Greslor fan 310 4
Greatwer han 4 00 e f
Greates than 8 10 12
Greater than 12 10 ¥6
-Geestes than 16 10 20 .
- Greater than 20,

TTTITELIS %%

'Weﬁands ‘as defined i’ 40 GFR-Saction 230.3.

4143 Environmental Hoeai-targets.
Evahrate the environmental threat- -targets
factor category for a watershed using ane

_ factor: sensitive environments.
41431 Sensitive environments. Evaluate
sensitive environments along the hazardeus
substance migration path for the watersbed
baged on three factors: Leve! }
concentrations, Level B concentrations, and
- potentia} contamination.
Determine which factor apptiea to each

. sensitive environment as specified in section
* 41.23, except: use ecological-based
benchmarks {Table 4-22) rather than health-
_ based 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 ia, surface
water, benthic, or sediment samples) teken
anywhere within or beyond the sensitive
. environment (ar anywhere adjscent to or
beyond the sensitive enviromment if it is
contiguaws to the migration path)
. - 414311 . Level ] concentrations. Assign.
v ahc{s] fram Table 4-23 to each sensitive

envirotiment subject to Leve!l

concentrations. - '

For those sensitive anwronmenu that are
wetlands, assign an additional value from

" Table 4-24. In assigring a valve from Table
4-24, include only those portions of wetlands
.. located along the hazardous mbstance i

" migration path in the area of Level I

concentrations. If 8 wetland is located

. partially slong the area of Level §
concentrations and partially along the area of
Level II concentrations and/for potential
contamination, then solely forpurposes of -
Table 4-24, count the portion(s) along the
areas of Level I concentrations or potenhal
contamination under the Level I

- 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 alnng
the hazardeus substance migration path (that
is, wetland frontage) in the area of Level |
concentrations and assign a value from Tatle
4-24 based on this total length. ..snma.e this

length as follows:
- * For an-isalated wetland or for e 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 Leve! I
concentratione a2 the length.

« For rivers, use the length of the wetlands
contiguous to the in-water segment of the
hazardous substance migration path (that is,
wetiand frontage).

» For lakes, oceans, coastal tidal waters,
and Great Lakes, use the length of the
wellands along the shoreline within the tasget
distance limit (that is, wetland frontage along
the shoreline].

Calculate the Level I concentrations factor
value (SH] for the watershed as follows:

n
SH=16(WH+ iz )
i =1

where: I

WH=Value nmgned fram Tabie 4-24 to
wetlands along the ares of Level l .
concentrations.

§,=Value{s) sssigned from Table +-23 10
sensitive environment L

n=Number of sensitive environments from
Table 4-23 subject to Level |
‘concenirations. .

- Enter the value assigned in Table 4-1.

414312 Level Il concenirations. Assign
value(s) from Table 4-23 10 each sensitive
envircnment subject to Level I
concenitrations. Do not inclode sensitive
environments already counted for Table 4-23
under the Level [ coneentrations factor for -
this watershed.

For those sensitive environments ﬁmt are
wetlands, assign an additional value from .
Table 4-24. In assigning & value from Table
4-24, include oniy those partions of wetlands
located aleng the hazardous substance
migration. path in the area of Level I1
concentrations, as specified in section
4143.11.

Estimate the total length of wetlands along

the hazardous substance migration path (that

is, wetland frontage] in the area of Level I
concenirations.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

weiland where the probable point of entry to

surface water is in the wetland, use the
perimeter of that partion of the wetland
subject to Level B (not Level )
concentrations as the length.

Celculate the Level I concentrations value
{SL} for the mte!shel‘l as follows:

SL==W'L+ 2 S.
. i=1

where:

. WL=Value assigned from Table 4-24 to

wetlands along the area of Level I
concentrations.
S,=Value(s) assigned from Table 4—23 o
. sensitive environment i.
n=Number of sensitive environments from -
Table 4-23 subject to Level II
concenfrations.
Enter the value assigned in Table 4-1.
414313 Potential contamination. 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
under the Level | or Level I concentrations
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
elong twe or more types of surface water
bodies (for example, Wildlife Refuge
contiguous to both a moderate stream and a
large river), assign the sensilive environment

_ only to that surface water body type having

the highest dilution weight value from Table
4-13.

- For those sensatlve environments that are:
wetlands, assign an additional valne from
Table 4-24. In assigning a valve from Table
4-24, include only those portions of wetlands
located along the bazardous substance
migration path in the area of potential
contamination, as apecified in section
4.1.4.3.1.. 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 epplying Table 4-24.
Estimate the total length of the wetlands
within each surface water body type as
specified in section £1.4.3.1.1, except: for an
isolated wetland or for & 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 smface

‘ 1 m '
- SP=— X ([W+SIDJ
10 j=1

where:
n

-

Sy=Value(s) assigned from Table 423 to -
sensitive environment i in surface water
body type j. ‘ ‘

n=Number of sensitive environments from
Table 4-23 subject to potential
contamination.

W,;=Value assigned from Table 424 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 1 or more, round to
the neares! integer. Enter this value for the
puientiai contamination factor in Table 4-1.
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414.314 Caleulation of environmental
. threat-targets factor category value. Sum the
values for the Level 1 concentrations, Level I!
toncentrations. 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. E‘:nter this

value in Table 4-1.

4144 Calculation of environmental
threat score 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 Calculation of overland/flood
migration component score 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
miaximum value of 100. as the surface water
overland/flood migration cumpenent score

_ for the watershed. Enter this score in 'I'able
41.

418 Calculation of overland/| ﬂ‘ood
migration component score. Select the
highest surface water overland/fiood
migratien component score from the
watersheds evaluated. Assign this score as
the surface water overland/fidod migration
componentilcore'for the site, subjecttoa -
maximum score of 1.00. Enter this score in
Table 4-1.

42 Ground water to smface water

. migration component. Use the ground water

. ‘tesurface water migration component to

N evaluate surface water threats that result

" from migration of hazardous substances from
a source &t the site to surface water via
ground water. Evaluate three types of threats
for this compenent: drinking water threat,
human food chain threat, and environmental
threat.

421 General considerations.

4.21.1 Eligible surface waters. Calculate

ground water to surface watermigration
component seores only for surface waters
. (see-section 4.0.2) for which all the followmg
conditions are mef:

¢ A portion of the nu:face water is within 1
:mle of one or more sources at the site having
a containment factor value greate- than 0 (ses
section 4.2.21.2).

= 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.

¢ 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. :

4.21.2 Definition of hazardous substance
migration path for ground water to surface

* water migration component. 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:

* Restrict the ground water segment to .
migration via the uppermost aguifer 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 4.2.14).

~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 cumbmed
in-water segments.

- Consider a site to be in two or more - -
watersheds for this component if two or more

- hazardous substance migretion paths from

the sources at the site do not reach a common
point within the target distance limit. If the
siteis 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.

4.21.3 Observed refease of a spec:f:c
hazardous substance to surface water in-
water 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 meéts 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). . .

4.21.4 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 substancein 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. o
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
pection 4.1.1.2, except do not establish actual
contamination besed on a semple location
unléss at least one hazardous substance in &
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 - Evaluation of ground water to
surfoce water 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. Figure4-2 .
indicates the factors included within each
factor category for each type of ﬂareat. .
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" Determine the ground water to surface
‘water migration component score [S,) fera, -
watershed in terms of the Iactor category

LR, =Likelihood of release factor category

human fead cheim, er environmental

. .valne for threat i.{that is, drinking water,

ground water to serface wrater swigration
component score for the site. - . - :
Af we site is in more than one walershed_

values as follows: threat). , » Calculete a separate ground water to
WC,=W-|I ste charecteristics factor category gyrface water migration component scere for
3 N ' T m&iﬁm’ge@w value for threati ancl wRUTIO0 hing Ll e
(LR) ; SR - . waste characteristics, and hl:ph ap]ﬁmble
?21 W C;]['I'J‘- ) SF=Scaling factor. . . 10 each watershed.
Sp= iF " B g . Table 4-25 outlines the specific calculatien = Select the highest ground wraterte
SF . - . . . pmocedure | surface water migration tomponent score
. = " i the site is in only one wetershed, assiga from the watersheds evaluated and assign it
the ground water 3o serface water ssigrafion as the ground water to surface water
where: - component score Tor that watershed s the nigratlon component score for the site.
~ TABLE 4-25. —Gnouna WATER TO SURFACE WATER Mﬁmrmcawmem Sconssuesr
Factor categories and factors e Value assigned
Drinking Water Threat
Likefthood of Release to Aquifer: “ tet i
1. Observed Release 550 o=
2. Potential to Release: -
‘  2a Containment 10 -
2b. Net Pracipitation 10 S,
2c. Depih t Aquifer 5 S
2d. Travel Time 35 i
2e. Potential 10 Release flines ma:+2c+m 500 A
amellhooddﬂdeasehﬁcrﬂhalimaj -550 =
Waste Characteristicss -
4. Toxicity/Mobility/Persistence (a) —tt
S. Hazardous Waste Quantiy (@ ==k
6. Waste Characteristics 100 = s
T
7. Nearest intake 50 o Sl
8. Population
8a. Level | Concentrations ()] FS——
8b. Level Jl Concentraioas ®) —_—
Bc. Potential Contamination {b) eipadd
8d. Poputation (ines Ba + -8b + B¢) . e
9. Resources.. 5 P
10. Tatgats(i!es?+8d+9) ® .
Drinking Water Threat Score: .
11 mwgvvatermms‘aom([msxenonm.soo subject to a maximum of 100) 100 .
Human Food Chain Threat
Likelihood of Release: : ‘ 7
5 vzueﬂwodofﬂdeasa(sam-varueasmm ; 550 S
aste Characteristics:
13. Toxicity/| Mobﬁl'yl Persistence/| Booamhon @ —
14, Hazardous Waste Quargity {a) =
15. Waste Characteristics 1.000 Sa——
Targets: i
16. Food Cham individual : 50 sme
17. Population: £
17a. Level | Concentraions ®) .
17b. Level 1l Concentrations (o) ot
17c. Potential Human Foad Chain Cortamination ) =
17d. Population (knes 17a + 170 &+ T70) ®) S
18 Targets (Lines 16 + 174) ®) e
‘Human Food Chain Threat Scere:
19, Human Food Chain Threat Score ({lines 12 x 15 x 181/82,500, subject 10 & MAXMBM OF YOO w...oorrrmarreremesemremiomrnreree 4 100 —
Environmental Threat
Likelihood of Release: .-
ammoddﬂaleasﬂmvaknasﬁma} 550 e
Waste Characteristics:
21 Ecosystem Tonicity/Mobsity/Persisterice/ Bioaccumulation @ - o e
22, Hazardous Waste Quantity (a)
23, Waste Characteristics 1,000 e
Targets: z
24, Sensitive Environments:
24a. Leve! | Concentrations ®) S
24b. Level it Concentraons () S
24c. Potential Contamination (o) _—
244d. Sensitive Environmsats {incs 248 4+ 24b 4 240) {b) S—
25. Targets {value fron hne 24d) i) —_—
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. TABLE 4-25.—GROUND WATER TO SURFACE WATER MIGRATION COMPONENT SoonEéHEET;Conﬁnﬁed
Factor categories and factors “‘vﬁ“,‘e’“ " Jalue assigned
Environmental Threat Score: B
zswmmeatwe(tmaoxmxasmzﬁw subiec‘lmsmaxdmumofw) 60 .
' Gmmbmw;tummwmmfwnw
27. Watershed Score * (lines 11 + 19 + 26, subject to a maximum of 100)....... 100 ——
ZSCWSGOY@{S.) Wmm%ﬂfuaﬁﬂmmwmamdwﬂ) 100 ___.

Mmmweswmmwm easegcvy
not applicable.

B Maamum value not
‘Donm:mmneamstmega

422 Drmkmg water threal. Evaluate the
drinking water threat for each watershed:
based on three factor categories: likelihood of
release, waste characteristics, and targets.
4221 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
releage factor.
- 42211 Observed rdease Estabhsh an
observed release to the Uippermost aquifer as
- specified in section 3.1.1. i an obgerved - -
release can be established for the uppermost
aquifer, assign an observed release factor
value of 550 to that walershed, enter this

 value in Table 4-25, and proceed to section
- . 42213 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 £2.2.12. -

42212 Potential to release. Evaluste -

- potential 4o release only if an observed -
release cannot be established forthe -

-uppermost aquifer. Calculate-a potentral to
release-value for the uppermost aquiferas . -
specified in section 3.1:2 end sections 3.1.2.1

value for the uppermost aguifer as the
potential to release facter. value for the
watershed, Enter this-value in Table 4-25.
42213 Coloulation of drinking-water
- threat-likelihood of releasefactor categbry -
~vajue, If an observed release is established
. for the uppermost aquifer, assignthe - -
- observed release facter value of 550 asthe -

the watershed: Oﬁlerwise. asslgrnhe Ry

: po'tenti-al'tn release factor value-;as_ the

likelihood of release factor category value for

-the watershed. Enter the value assigned in

Table 4-25. ‘
4.2.22 Drinking water threat-waste

. characteristics. Evaluate the waste

-characteristics factor categary for each
watershed based on two factors: toxmtyl

“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 substarices
" include:

‘¢ Hazardouns suhslancesihat meet the

. criteria for anobserved release toground
__ waiter.

- e All hézardous substances assoaa:ed
with & source that has & ground water.

- ‘containment factor value greater than 0 [see

sectionis 222, 2.2.3, and 3,1.2.1}.
42221 Tox:mty/mohlmy/perszstence

" For each hazardous substance, assigna . :
- ‘toxicity factor value, a mobility factor value, -
_a persistence factor valuwe, and a combined
- tmmtvlmob:lny!pers;stence factor value as
- through 3.1.2.5. Assign the potential to release .

specified in sections 4. z?.zm through

422214, -

-422.211 Toxzc:ty Ass:gn a lommty

. factor value to each hazardous substance as - -

‘specified in section 2.4.1.3. °- -

- 422212 Mobility. Assxgnagound = 5

water mobility factor value to each - .
hazardous substance as spemﬁed in section

- 3212, ¢
- likelihood of release factor category.value fﬂr i

422213 Perszstenae- Assngn a aurface
water persistence factor valne to each

hazardous substance as. spec:ﬁed in section
412212 .

. 422214 Calculation of wxlc:ty/ :
mabzhty/pers;stence factor value. First,

. assign each hazardous substance a toxicity/

mobility factor value from Table 3-8 (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 Eactor. Enter thls value in Table
- 4-25; g
. 42222 Hazam'aas waste quanuty
-Asgign the same factor value for hazardous

. waste guantity for the watershed as would be .

.assigned for the uppermost aquifer in section
32.2 Enter this value in Table 4-25. '
4.2.2.2.3 * Calculotion of drinking water

- threatl-waste characteristics factor category

value. Multiply the toxicity/mobility/
_persistence and hazardous waste quantity -
factor values for the watershed, subject to a
*maximum produc:t of 110% Based on this
‘product, assign a value from Table 27
(section 2.4.3.1) to the drinking water threat- -
\waste characteristics factor category forthe
 watershed. Enter this value in Table4-25. .
° 4.223 Drinking water threat-tacgets.- .
"Evaluate the targets factor catégory for each
watershed based on three facters: n3arest -
intake, populauon, and resou:ces .

MOODEMI .
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- “TABLE %-26 -
© TOXICITY/MOBILITY/PERSISTENCE FACTOR VALUES®

! P:;‘;l;:nce _Fac -to-r;‘_.\;‘alue o
Toxicity/Mobility - e e i - —
Factor Value 10 _ . 0.4 1}‘.97 '0.0007
10,000 . .. .|.a0.800. . . «000 . . 0 7
2,000 | 200 - 800 140 1.6
1.600 . A 1,000 4o . - w0 6.7
 2'00 1 200 poo O r " B e PR
100 : % 160 40 3 0.07
"z@ ; 20 8 1.4 | 0.01%
16 i FUl 4 9.7 0.007
2 ; P 0.8 C0.1e 0.001%
1 .
1 i 1 0.4 0.07 7 x 197%
0.2 % 0.2 .08 0.01% 1.2 x 1072
0.1 % 0.1 0.04 " . D867 - - 7 x 1873
0.02 i 0.02 0.008 0.0D1% 1.4 x 1073
0.01 ; 9.01 0.004 7 x 107¢ 7x 1076
0.002 1 0.002 8 x 1073 1.4 x 10°% 1.4 x 10-%
0.901 % 0.001 4 x 1074 7 x 1073 7% 1077
2 x 10°% } 2 x 107% 8 x 1875 1.4 x 1673 1.6 x 2077
1 x 107% } 1 x 10°% % x 1077 7 x 1078 7 x 1078
2 x 1073 1| 2 x 1073 8 x 10°6 1.4 x 1076 1.4 x 108
2 x 1076 2 x 1076 8 x 1077 1.4 x 1077 1.4 x 1079
2 x 107 2 x 1077 8 x 1078 1.4 x 1078 1.4 x 10710
2 x 1078 2 x 1078 8 x 1079 1.4 x 1079 1.4 x 10 11
2x10°9 2 x 1079 8 x 1010 1.4 x 10°10 1.4 x 10712 -
0 0 0 0 0
8Do not round to nearest integer. ) o )
) 214
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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 £.2.1.3 and 4.2.1.4.

When the intake is subject to actual
contamipation: evaluate it using Level I
concentrations or Level Il concentrations..
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, excent use only those samples
from the surface water in-water segment and
only those hazardous substances in such

samples that meet the conditions in sections

4213and 4.2.14.

4.2.23.1 Nearest intake. Assign a value to
the nearest intake factor as specified in
section 4.1.2.3.1 with the following
modification. For the intake being evaluated

mullip!y its dilution weight from Table 413
(section 4.1.2.3.1) by a value selected from
Table 4-27. Use the resulfing 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 roand this product
to the nearest integer.

Select the value from Table 4-27 based on
the angle ©, the angle defined by the sources
at the site and either the two points at the
intersection of the surface water body end
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 8.) i the surface water
body does not extend.to the 1-mile ring at one
or both ends. define © using the surface
water endpoint{s) within the 1-mile ring or
any two other poizts of the surface water
body within the 1-mile distance ring.
whiche~ :r results in the largest angle.

TABLE 4-27.—Di.UTION WEIGHT
ADJUST_MENTS
e 7 ) o
le © { ees) | k c
e S et
0 0
Greater than O to 18 0.05
. Greater than 18 80 54 ... o1
Greater than 54 10 80 o] 0.2
Greater than 90 to 126 0.3
Greater than 126 10 162......cummmcee] O
Greater than 162 to 190._._.._. Se———— . L
Greater than 198 to 234 06
Greater than 234 10 270........corerern.t 0.7
Greater than 270 to 306....- 08
Greater than 306 to 342.... ]l 09
Greater than 342 to 360_.._.......__......-........... 1.0

'Dono!rour_\dm-mafesthteger.

BILLING CODE 6560-50-M
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FIGURE 4-3
SAMPLE DETERMINATION OF GROUND WATER
TO SURFACE WATER ANGLE

217

BilLLiNG CODE 6560-50-C
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: TABLE 4-28 s
- TOXICITY/MOBILITY/PERS ISTENCE/BIOACCUMULATION FACTOR VALUES®
Toxicity/ . a _
Mobility/ | Bioaccumulation Potential Factor Value
Persistence e s : :
Factor Value | 50,000 5,000 500 50 ‘B 0.5
10,000 1 5x 108 x 107 5x10% 5x10% 5 x10% 5,000
4,000 1 2x 103. x107 2x108 2x10% 2x10% 2,000
2,000 | 1 x 108 x 107 1x106 1105 1 x 104 1,000
1,000 1 5 x 107 x 108 ' 5x105 5x10% 5,000 500
800 | 4x 107 x 105 4 %105 4 x10% 4,000 400
00 1 5% W x 108 3.5 x 105 3.5 x 104 3,500 350
400 '1 2 x 107 x 106 2 %105 2x10% 2,000 200
260 E 1 x 107 x10% 1x105 1x10* 1,000 100
140 } } x 108 x 105 7 x 10% 7,000 700 70
100 j 5 x 108 x 105 5 x 104 5,000 500 50
80 4 x 108 x 105 4 x 10% 4,000 400 40
i ‘- ‘
70 .5 x 108 x 108 3.3 x 0¥ 3,500 350 35
40 2 x 108 x 105 2 x 104 2,000 260 20
20 1 x 108 x 10° 1 x 104 1,000 100 10
14 { 7x10° x 10% 7,000 700 70 7
10 | 5x10° x 10% 5,000 500 50 5
8 4 x 105 x 10%. - 4,000 400 40 4
7 .5 x 10° x 10% 3,500 350 15 3.5
4 | 2x106% . 164 2,000 200 20 2
2 ' ; 1 x 10° x 10% 1,000 100 10 1
1.4 7 x 10% 7,000 700 70 7 0.7
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_TABLE 4-28 (Continued) .

_Toxicity/
‘Mobility/ -

' 'Persistence

Factor Value

”Bi#aécumulation Potéﬁﬁ{@ijﬁiépqﬁ:VéiQe

50,000

5,000

500

-lo;s :
0.7
0.4
6.2 '
0.14
0.1
o;os_
0.07
~ 0.04°
0.02
0.014
0.01
0.008
" 0.007

| ip.odalA;
';61661 ,
{b.oo1a E
10001

8 x 10“ T

7x 1074

4x 1074

5 x }0“ -
4 % :_104 .

3.5 x 10%.

2 x 104

1 x 10%

7,000

5,000

4,000

- 3,500

2,000 .

1,000
700
500
400

350

200

100

: 55'7 .
 3$1a

5,000
4,000
3,500

2,000

1,000

700

500 |

400

350

"200

100

500 -

400

350

200

100

70

50

40

-35

{90 .. -

) _10 -

70
50
40
35_3_

e

10

0.7

0.5

0.4

10.35

0.2

45
20

10

0.7
0.5
0.4

0.35

L 0.27 ¢,

0.1

-0.07

" 0.05

"0.04

1 0.035 .

0.
=0,
. 0.

0.

%]

.07

.05

035
o
0{ o
no;.
005,

004 -

- 0.004

.35
0.2

0.1

0.04
0.035

0.2
6.01

- 0.007
0.005
0.0035

©0.002

s w0L

71078 -

s x1074

.

4 x 1074

0.0035 3.5 x 1074 .

223

- 082 .,:_,j, 0.002 - '2‘,(:.1.0-.4 s 1%
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TABLE 4-28 (Continued)

Toxfcity/ " :

Mobility/ Bioaccumulation Potential Factor Value

Persistence - :

Factor Value 50,000 5,000 - 500 50 5 .5
2 x 1074 10 1 0.1 “0.01 0.001 1 x 10°%

1.4 x‘IO‘% 7 0.7 1 0.07 0.007 7%x107% 7 x105
1x 1074 s 0.5 0-.05 0.005 5x 1074 5 x 1075
-8 % 1073 4 0.4 0.04 '~ 0.004 4 x10°% 4 x 107
7 x 10-5 '3.5 0.35 0.035 0.0035 5 x 10°% 3.5 x 1077
&4 x 1073 2 0.2 ' 0.02 0.002 2x10°%  2x103
2 x 10°5 3 0.1 0.01 0.001 1x10% 1x10%

1.4 x 1073 io.il - 0.07 0.007 7x10°%  7x103% 7x10€
8 x 1076 0.4 0.04 " 0.004 4x10°% 4 x10°5 4 x 106
7 x 1076 0.35 0.035 0.0035 3.5 x 10°% 3.5 x 1075 3.5 x 1076
2 x 10°6 0.1 0.01 0.001 1x10% 1x10% 1x10°

1.4 x 1076 0.07 0.007 7x10%  7x%10% 7x106 7 x107
8 x 1077 0.04 (.004 4% 10°% 4 x 105 4x106 4 x 1077
7 x 1077 0.035 0.0035 - 3.5x10°% 3.5x10°% 3.5x10°% 3.5 1077
2 x 1077 0.01 0.001 1x10% 1x10°% 1x 1006 1 x 1077

1.4 % 1077 0007 7x10%  7x165 7x1209 7x107  7x10°®
8x10°8 [.0.006 4x10%  4x103 C4x10% 4x107 . 4x 10°8
7x10% | 6.0035. S,s_x 1074 CHS R 3SRV 3.8 n 107 5b g Wl
2 x 10°8 10,001 1x10°% 1x10°3 1x10% 1x107 1x108

1.4 x 1078 7x10°% 7x100%  7x10% 7x107 7x10% 7

224
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TABLE 4-28 (Concluded)

Toxicity/ [_ 7
Mobility/ | k. Bicaccumulation Petential Factor Value
Persistence - e s - - -
Factor Value | 50,000 5,000 500 - . 50 . 5 Q.5
8 x 10-*2 | 4 x 10°% 4x10% 4x10% 4x107 4x108 4x10°%
2 x 1072 o 1x100% 0 1x10* 1x106 1x107 1x109 1x10?
1.4 x 107° 721203 . 7x10¢ 7x1007 7x108 7x10% 7x1010
8 x 10-10 b 4 x 1075 4x10% 4x1007 4x108 4x10? 4 x10°10
I . .
Iax10°80 " b. 7230 . .7%10°7 7x108- 2 x10°% 7ax 10730 4 xq0-td
14x20°M 0 w167 c7x10® - 7x107? 3x 10010 7 10710 3 x 1022
b : . :
14x 10012t 7 xa0°8 7 %1072 7 x 10730 7 % 1071 74 10712 7 5 10713
] .
!
0 i 9 v} 0 0 0 0
! .

8Do not round to nearest integer.
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4.2.23.2 Population. Evaluate the
population factor for the watershed based on
three factors: Level I concentrations, Level I
concentrations, and poteatial contamination. '
Determine which factor applies to an intake
as specified in section 4.22.3. 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 42.1.4 and the
hazardous sebstance migraﬁon path in
section 4.21.2

422321 Levell mnaentmnons Assigna
value loﬂluhctoruspemﬁedmsecuon
412322

4.2.2322 Level Il concentrations. Asnsn
a value to this factor as specified in section
412323 -

422323 Pomtm! confamination: For
each applicable iweol' surface water body in
Table 4-14, determine the
population valee as specified in section
4.1.2324. Select the appropriate dilution
weight adjustment value from Table 4-27 as
specified in section 42231,

Calailate the value for the potential
contamination factor (PC) for the watershed
as follows:

where:
A =Dilution weight adjustment va!ue ﬁ-om
Table 4-27.

W, =Dilution-weighted population from Table
4-14 for surface water body type i.
n=Number of different sarface water body

types in the watesshed,

If PC is less than 1, do not round it to the
nearest integer; if PC is 1 or more, roand to
the nearest integer. Enter the vatue in Table
4-25.

422324 Calculation of population factor
vaiue. Sum the factor values for Level 1
concentrations, Level Il concentrations, and
potential contamination. Do not round this

hxhan—we:shted .

sum to the neatest integer. Assign this sum as
the population factor valve for the watershed.
Enter this value in Table 4-25.

4.223.3 -Resources. Assign a value te the
resources factor as specified in section
41233

42234 . Calculation of drinking water
threot-targets factor cotegory valte. Sum the
nearest intake, population, and resources
factor values for the watershed. Do not round
this sum to ‘the nearest integer. Assign this
sum ay the drinking water threat-targets
facter ca value for the watershed. Enter
this valve in Table 4-25.

4.224 Calculation of drinking water
threat score for a watershed. Multiply the

drinking water threat factor category values -

for tikelihood of release, waste
characteristics, and targets for the watershed,

-and round the product to the nearest integer.

Then divide by 82.508. 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.

423 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.

4231 Human food chain threat-
likelihood 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. Eater
this valoe in Table 4-25.

4232 Human food chain threat-waste
characteristics. Evaluate the waste
characteristics factor category for each
watershed based on two factors: toxicity/
mobility/persistence/bioaccumulation and
hazardous waste quantity.

42321 Maty/moqur/pemsmnne/
bicaccumulation. Evatuate ali those
hazardous substances eligibie to be
evaluated for toxicity fmobility/persistence in
the drinking water threat for the watershed
(see section 4.2.2.2.1).

423211 Toxicity. Assign a toxicity
factor value to each hazardous substance as
specified in section 24.1.1.

423212 Mobility. Assign a ground
water mobility factor value to each
hazardous substance as specified for the
drinking water threat {see section 4.2.22.1.2).

423.213 Persistence. Assign a surface
water persistence factor value to each
hazardous substance as specified for the
drinking water threat (see 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
neares! 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.

423214 Bioaccumulation potential.
Assign a bicaccumulation potential factor
value to each hazardous substance as
specified in section 4.1.3.213. _

423215 Calculation of toxicity/
mobility/persistence/ bioaccumuliation
factor value. Assign each hazardous
substance a toxicity/mobility factor value
from Table 3-8 {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
4-28, based on the valaes assigned for the
toxicity/mobility and pessistence factors.
Then assign each hazardous substarce a
toxicity/mobikity/persistence/
bicaccamulation factor value from Table
4-28. Use the substance with the highest
toxicity/mobility/persistence/
bicaccnmulation factor value for the
watershed to assign the value to this factor
for the watershed. Enter this value in Table
4-25.

BALING CODE #560-50-8
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4.23.22 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.

. 42323 Calculation of human food chain
threat-waste characteristics facter 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 bicaccumulation 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, subjectto a™

maximum product of 110 Then multiply

- this product by the bioaccumulation potential °

factor value for this hazardous substance,
subject to a maximum product of 1102,
Basged on this second produet, assign & value
from Tabie 2-7 {section 2.4:3.1) to the human
food chain threat-waste characteristics factor
category for the watershed. Enter tlns value
in Table 4-25.

4233 Human food aham threat-targets
Evaluate two target factors for the watershed:

~ “food chain individual and population.

. Fot both factors, determine whether the
target fisheries are subject to Level I '

concentrations, Lével II concentrations, or

potential human food chain contamination. -

Determine which applies-to each fishery {or

portion of a fishery) as specified in section

~ 4133, subject to the restrictions spec:ﬁed in

" sections 4.2.1.3 and 4214

4.23.31. Food chain individual. Assign a’

- .. value fo the food chain individual factor as

" specified in section 4.1.3.3.1 with the
following modification. Wheén a difution
weight is used, multiply the appropriate
dilution weight from Table 4-13'by the -
adjustment valie selected from Table 4-27,
asspecﬁedinumnuz.sLUuthe
resulting product, not the value from Table
4-13, as the dilution weight in assigning the -
factorvaiue.nonotmundthupmducttuthe.
nearest integer. Enter the value dssigned in.
Tab!e 4-25.

42332 Population. Evaluate the

" population factor for the watershed based on "

three factors: Level | concentrations, Level 11
concentrations, and potential human food
chain contamination. Determine which of
these factors is to be appliadtoeacbﬂuhery
.as specified in section 4.233.

4233.21 Level I concentrations. Amgn a

value to this factor as specified in section
4.1.3.3.21. Enter this value in Table 4-25.

 release, w

. threat for

4.23.3.2.2 Level Il concentrations. Assign
a value to this factor as specified in section .
4.1.3.3.2.2. Enter this value in Table 4-25.

423323 Potential human food chain
contamination. Assign a value to this factor
?s specified in section 4.1.3.3.2.3 ?tlfegehe

ollowing modification. For each fis ing

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.

423.3.24 Calculation of population factor’

value. Sum the factor values for Level 1
concentrations, Level II concentrations, and
potential human food chain centamination
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."
4.23.3.3 Calculation of human food chain

_threat-fargets factor category value. Sum the
* food chain individual and population factor -

values for the watershed. Do not round this

- sum to the nearest integer. Aulgnﬂnuumas
_. the human food chain threat-targets factor :

category value for the 'watershed. Emar ‘this
valne inTable 4-25.

‘4234 Calculation of human food ehode ~

t.ﬁreat score for 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.

humen food chain threat score for the - -

watershed. Enter this score in Table 4-25.
424 Environmentol threat Evaluate the

' environmental threat for the- watershed based -
.+ toxicity/mobility/persistence factor value -

on three factor categories: likelihood of
waste characteristics. and targets.
4241 Environmental threat-likelihood of

release. Assign the same likelihood of release

factor ca value for the environmental
e watershed as would be -

assigned in section 4.2.2.1.3 for the drinking

. water threat. Enter this value in Table 4-25.

4.24.2. Environmentol threat-waste
characteristics. Evaluate thé waste =
charecteristics factor category for each
watershed based on two factors: ecosystem

toxicity /mobility/persistence/
- biea

ccumulation and hazardoua waste
quantity. © - " E
42421 ansyszem tmua:yfmbdny/ o

- persistence/bioaccumulation. Evahiate all

- . hazardous substance an ecosys

those hazardous substances eligible 1o be
evaluated for toxicity/mobility /persistence in
the drinking water threat for the watershed
(see section 4.2.2.2.1).

424211 Ecosystem toxicity. Assign an
ecosystem toxicity factor value to each '

" hazardous substance as specified in section

414211 -

4.24.2.1.2 . 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.

424213 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
1o deteimine which portion of Table 4-10 to
use. Determine the predominant water
mlegory based on distance as spemﬁed in
section 4.1221.2.

.. 424214 Ecosystem b;oaccumu!auon
potential. Assign an ecosystem

bioaccumulation potential factor value to

" each hazardous substance as specified in
. section 41.4.21.3.

424215 Colculation of ecosystem
taxzcz:y/mabdzty/pemsm/ : :
bioaccumulation factor value. Assign qach .
tem foxicity/
mobility factor value from Table 3-8 (section
3.2.1.3), based on the values assigned to the

"-hazardous substance far the ecosystem
-'{oxicity and mobility factors. Then assign -

each hazardous substance an ecosystem

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 hioaccumulation
. potential factors. Select the substance with

~ the highest ecosystem toxicity/mobility/

persistence/biocaccumulation factor value for
the watershed and use it to assign the value
1o this factor for the wntershed. Enter this
value-in Table 4-25.

BALMG CODE 8560-50-M
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: , . TABLE 4-29 , g
ECOSYSTEM TOXICITY/MOBILITY/PERSISTENCE FACTOR VALUES®

Ecosystem _—Ibrsisébnce Factor G;Iue
 Toxicity/Mobility |—— -
Factor Value 1.0 0.4 EE 0.07 0.0007
10,000 10,000 4,000 | 700 7
2,000 2,000 800 140 1.4
1,000 1,000 400 70 0.7
200 200 80 _ P 0.14
100 100 40 7 o 0.07
20 _ F 20 8 1.4 0.014
10 | 10 | 5° 0.7 0.007
2 R 0.8 * 0.0014
1 1 0.4 0.07 7 x 1074
0.2 1 o2 - o.08 0.014 1.4 x 107
0.1 Coa 0.04 0.007 -~ _ 7 x 1073
0.02 o 0702'7 0.008 0.0014 1.4 x 1077
0.01 , o.oi" 0.004 7 x 1074 7 x 1078
0.002 0.002 8 x 10~% 1.4 x 1074 1.4 x 10°®
0.001 .0‘001. 4x10°% 7 x 1073 : 7 x 1077
2 x 1074 2 x 10°% 8 x 10°3 1.4 x 10°5 1.4 x 1077
1x 1074 1 x 1074 4 x 1073 7 x 1076 - 7x10®
2 x 1073 2 x 1073 8 x 1076 1.4 x 1076 1.4 3‘10'3
2 x 1076 2 x 10-6 8 x 1077 1.4 x 1077 1.4 x 1079
2 x 1077 2 x 107 8 x 10°8 1.4 x 1078 1.4 x 10°10
2= 1070 2 x 10°8 8 x 1079 1.4 x 10°° 1.4 x 10711
2 x 10°9 2 x 1079 8 x 10-10 1.4 x 10°10 1.4 x 10-12
0 o 0 ' 0 0

2Do not round to nearest integer.

231
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. " TABLE 4-30
ECOSYSTEH 'I‘OKICITY/HOBILITY/PEESISTENCE/BIOACCUI‘RM’IION FACTOR VAL‘UESa i

;fEcosﬁsEém_ﬁﬁlT

::‘_"onicicy/
‘Mobility/ -
f:Pers1scence

. Factor Value| .

105000 o

4,000
2,000
---- 1.96,0
800
o J0g
i

. 1‘..0_ g 3

oo

80 .
i 70_-__

e

gy

T

5 %209

2% 108

1 x-108

.5x107. 7

4.x 107

3.5 % 107
Tt
" 'i X 107}~
: 7 & 10‘7' :
'~_fj'5 % 106
) “4 % 108, l'
RERRL

Z'x‘ibs
*Aw 10k
‘r":.'s-x 105. & oupy
3{i4 x 105';}‘
3 5 x-105"7 ;
_ 2 x 105
- l.x 105:

- 71: 10";;

5 %108 ¢

2 x 108 .

1 x 108

S 2x10%
i x 105 .
7 %104

5 x 104

19 WA-H -4,

5,000 - -

4,000

5 x 105

4 x 10°

.5 x 105

ﬁaaxiibs' r

T .
2

LER

7,000

3,500

| -_'12'060. -

1,000

\700 3 “‘.

a0
s K
e

oo

70

500 ¢ -

' 5 x 104 5,000

2 x 104 z'-ooo

1x10" 1,000

5, 000

4,000

3,500
2,000

1,600

700

500
v kb 5 .

350

200

100

e

20”

“50-

. 50 ;- ) '-.--A.

38 e

500
400
350"
200°
1000 |

90,

L 40
£ 35
20

Tk VAR

o el

232 . .

0.5
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TABLE 4-30 (Continued)

.Ecosyécem

0.2

Toxicity/ Esosystem Bioaccumulation Potential Factor Value
Mobility/
Persistence — - - e = S -
Factor Value 50,000 -5,000 500 - 50 5 0.5
10 sx10% 5000 500 50 5 0.5
0.8 4x10% 4,000 400 40 k 0.4
0.7 3.5 x 104 3,500 . 350 35 3.5 0.35
0.4 2 x 10 2,000 200 20 2 0.2
0.2 1-x 10 1,000 160‘ 10 1 0.1
0.14 7,000 700 . 70. 3 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 35 0.3 0.035. .
0.04 z,doo 200 20 2 0.2 0.02
0.02 1,000 100. 10 1 +.0.1 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 °
0.607 350 35 3.5 0.35  0.035 0.0035
0.004 200 20 2 0.2 0.02 0.002
'0;662  100 10 "1 -o.;j’ 9;6: ‘ ;o.qbij
0.0014 20 ¥ 0.7 - -0.07 0.007 = 7 x 1074
0.001 50 5 0.5 0.05 0.005 - 5 x 1074
8 x 1074 %0 4 0.4 0.06 0.006 &4 x 10°%
7 % 1074 35 3.5 0.35  0.035  0.0035 3.5x10°%
4 x 1074 20 2 0.02 '0.002 2x10%

£33
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TABLE 4-30 (Continued)

234

3.

7 x 1077

4 x 1077

Ecosystem
. Toxicity/ Ecosystem Bicaccumulation Potemtial Factor Value
Mobility/
Persistence —— - — —
Factor Value | 50,000 5,000 500 50
2 x 1074 10 1 0.1 0.01
1.4 x 1074 7 0.7 0.07 0.007
1x 107 5 0.5 0.05 0.005
8 x 1072 4 04 0.04 0.004
7 x 1073 3.5 0.35 0.035 0.0035
& x 1079 "% 0.2 0.02 0.002
2 x 1079 1 0.1 0;61 0.001
1.4 x 1073 0.7 0.07 0.007 7 x 10-4
8 x.10"6 0.4 0.04 0.004 4 % 10°%
7 x 1076 0.35 0.035 0.0035 3.5 x 1074
2 x 1076 0.1 0.01 0.001 1 x 10°%
1.4 x 1076 0.07 0.007 7% 30°% - 2 % 1979
8 x 1077 "0.04 0.004 4% 10°% 4 x 1073
7 % 1077 0.035 0.0035 . 3.5x10°% 3.5 x 10°3
2 x 1077 0.0t d-oez 1 %1074  1x10°°
14 x 1077 0.007 7 x 1074 7 x10°% 7 x 10
8 x 10°8 0.004 4 x 1674 4x10°% . &% 1076
7 % 10-8 0.0035 3.5 % 104 3.5 % 105 3.5 x 10-6
2 x 1078 0.061 1 x 104 1x10% 1x106
1.4 x 108 | 72 x10°% 7 x 10°5 / x 1076

10°7

s A

, 1078

10-8

. 10"3

16-8

10-9
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TABLE -4-30 (Concluded) .

Ecosystem _l
Toxicity/ ] Ecosystem Bioaccumulation Potential Factor Value
Mobility/ .
Persistence - — — —— -
Factor Value 50.000 5,000 500 _ S0 S 0.5
8 x10% . 4 x 1074 4x10% 4x10% 4x107 4x10% 4 x 109
2 x 1079 1 x 1074 1x10% 1x106 1x107 1x108 1 x 109
1.4 x 1079 7 x 1073 7x10% 7x10°7 7x10% 7x109 7x10°10
8 x 10710 4x%x10% 4x10¢ 4x107 4x10® 4x10% 4x 1010
1.4 x 10710 7 % 1076 7x10°7 7x10% 7x10% 7x10°19 4 x 10-12
14 % 10711 -7 x 10°7 7x108 7245107 7x1010 7 530712 7y 10-12
14 x 10712 7x%x10°% 7x109 7x101 73 %108 71012 7 x 1013
0 0 0 0 0 0 0

2Do mot round to mearest integer.

EILURG CODE §560-50-C
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4.24.2.2 - 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,
4.24.2.3 Calculation of environmental
threat-waste characteristics factor 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, subject to a
maximum product of 1xX10% Then multiply
this product by the ecosystem
bicaccumulation potential factor value for
this hazardous substance, subject to a
maximum product of 1X10*% Based on this
product, assign a value from Table 2-7
(section 2.4.3.1) to the environmental threat-
waste characteristics category for the
watershed. Enter the value in Table 4-25.
4.24.3 Environmental threat-targets,
Evaluate the environmental threat-targets
factor category for a watershed using one
factor: sensitive environments.
4.24.3.1 Sensitive environments. Evaluate
sensitive environments for the watershed -
based on three factors: Level I
concentrations, Level I concentrations, 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 in-
water segment and only those hazardous
substances in such samples that meet the
conditions in sections 4.2.1.3 and 4.2.1.4.
424311 Level]concentrations. Assign a
value to this factor as specified in section
4.1.4.3.1.1. Enter this value in Table 4-25.
4.24.31.2 Levelll concentrations. Assign
a value to this factor as specified in section
4.1.4.3.1.2. Enter this value in Table 4-25.
4.243.1.3 Potential contamination. 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.

4.24.3.14 Calculation of environmental
threat-targets-factor category value. Sum the
values for Level I concentrations, Level I
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.

4244 Calculation of environmental
threat score 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 80, as the
environmental threat score for the watershed.
Enter this score in Table 4-25.

4.2.5 Calculation of ground water to
surface water migration component score 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 ground water
to surface water migration component score
for the watershed. Enter this score in Table
4-25.

4.2.6 Calculation of ground water to
surface water migration component score.
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
comporient score for the site, subject to a

maximum score of 100. Enter this score in
Table 4-25.

4.3 Calculation of surface water
nmugration pathway score. Determine the
surface water migration pathway score as
follows:

¢ If only one of the two surface water
migration components (overland/flood or
ground water to surface water) is scored,
assign the score of that component as the
surface water migration pathway score.

* |f 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 pathway 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,Jin terms of the factor category values as
follows:

2
3 (LE)WC)T)

8,=
SF

where: g )

LE;=Likelihood of 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.
BILLING CODE 8560-50-M




Resident
Population

Nearby
Population

" BILLING CODE 8580-50-

Likelihood of Exposure (LE) .

Waste Characteristics (WC)

'Targets (T)

Observed Contamination
Area with Resident
Targets

Likelihood of Exposure (LE)

Toxicity

¢ Chrenic

* Carcinogenic

*. Acute

Hazardous Waste Quantity

* Hazardous Constituent
Quantity

* Hazardous Wastcatroam ;
Quantity

e Volume

* Area

Workers -
- Rasources
" Tarrestrial Sensitive

Resident Individual
Resident Population

¢ Level I Concentrations
¢ Level II Concentrations

Environments

Waste Cﬁargctcristics (WG)

- Targets (T)

Attractiveness/
Acceasibility
Area of Contamination

OVERVIEW OF SOIL EXPOSURE PATHWAY

Toxieicy

* Chronic

* Carcinogenic

¢ Acute

Hazardous Waste Quantity

* Hazardous Constitusnt
Quantjty

+ Hazardous Wastestream

- Quantity

‘e Volume

* Area

Nearby Individual ]
Population Within One Mile |

Figure 5-1
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TABLE 5-1.—50iL EXPOSURE PATHWAY SCORESHEET
Factor categories and factors Mamﬂ'l'-l'ﬂw“e a:s?fupaed
Resident Population Threat
Likeilihood ;
1. Likelihood of Exposure §50 et
Waste -
2 Toxicity... (a) P
3. Hazardous Waste Quantity. (a) N
4. Waste Characteristics 100 e
T:
5. Resident Individual 50 P
€ Resident Population:
6a. Level | Concentrations (b} —
6b. Level il Concentrations (b} S
6¢. Resident Population (lines 6a + 6b) ) i
7. Workers. 15 —
8. Resources : 5 ———
9. Terrestrial Sensitive Environments. (c) —_
10. Targets (ines 5 + 6c + 7 + 8 + 9) (®) —_—
Population Thraat Scors
-1 HesodamPapdahmmed(lmesixrtxio] ®) incddiin
Nearby Population Threat
Likelihood of Exposure
12. Attractiveness/ 100  [—
13. Area of Contamination . 100 —
14. Likelihood of 500 iy
Waste
15. T (a) —
16. Hazardous Waste Quantity - (@) F—
— 17. Waste Characteristics 100 S
T .
18. Nearby Individual 1 i
19. Population Within 1 Mile. () SEN
20. Targets (ines 18 + 19) ) .
Popuiation Threat Scors
. 21. Nearby Population Threat (lines 14 X 17 X 20) (b) P
Soll Exposure Pathway Score
22, Soil Exposure Pathway Score ¢ (S,), (lines [114-21] / 82,500, subject to a maximum of 100) 100 ——

'Mmmmmmadmmmum

.No specific
£ mmun
‘Dormmdbmares!

5.01 Geneml considerations. Evaluate the
soil exposure pathway based on areas of
observed contamination:

* 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 lamunns
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 be an area of
observed contamination.

~For contaminated soil, consider both the
sampling location(s) with cbhserved
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 (or
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 s0il exposure
pathway.

¢ For an area of nbserved contamination,
consider only these hazardeus substances
that meet the criteria for observed
contamination for that area to be associated
with that area in evaluating the s0il exposure
pathway (see section 2.2.2).

If there is observed contamination, assign
scores for the resident pepulation 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 Population Threat. Evaluate
the resident population threat only if there is
an area of observed contamination in one or
more of the following locations:

* 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
and within 200 feet of a workplace area, or

vaheappﬁestafacto! Howaver.paﬂmymbasedsdelymtmes&lalsemvemnmemssumﬁedwmmmdﬁo

+ Within the boundaries of a resource
specified in section 5.1.3.4, or

* Within the boundaries of a terrestrial
sensitive environment specified i 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 Likelikood 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 {“is value in Table 5-1.

51.2 Wasle 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 toxicityfactor
for the resident population threat. Enter this
value in Table 5-1.

5.1.2.2 Hazardous waste guantity. Assign

hazardous waste quantity factor value as
specified in section 2.4.2. In estimating the
hazardous waste guantity, use Table 5-2 and:



~ Federal Register / VoL 55, No. 241,. /| Friday, December 14, 1990 /. Rules and Regﬂgﬁons.

51647

_ e Consider ;mly the first 2 ieet 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 arzas of
observed contamination listed in Tier C of
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 2 feet.

¢ Use the area measure (see section
242.14), not the’ volume measure. for all
other types of areds of observeéd
contamination, even if their volume is known,

Entet; the.value assigned in'Table 51

TABLE 5-2. !-IAZAnoouswASTEQum-T

TITY Em.umou EQuATIONS FOR SOIL

-EXPOSURE. PATHWAY
= Equation
“Ties. Measure -Units - for
A | Hazardous - . Cc
Constituent 3
B* Hazardous - b | W/5000
C* | Volume (V) i 1.
: Surface’ yd* | v/2s
Drums ¢ gation | V/500
_ Tanks and oy | ves
Than Drura.* - "] I+ =
D> - | Area (A) ‘L ;
Landfill’ - e A/34,000
* Surface’ o A/
Surface fiz A/13
" « | he A/270
-Pia' fi* A/34
: mmsa G OfE ) A/34.000
' ‘Dumlmwrmamsi
*Convert volume 10 mass

: m=2.000 m-:‘l m m-«t mm_zoo
‘l_lsavounemodyhrwmimpmm
ments containing’ ous subslances present as
kquids. Use area measwes in Tier D for dry surface
mmmwwm

*1f actual volume of drum Is unavallable, assume

1 drum=50
nwm“mm.mm
area of pile.

5.1.2.3_ ' Calculation of waste s

characteristics factor category value. -

" Multiply the toxicity and hazardous waste

" quantity factor values, subject to a maximum
product of 1 X 10%. Based on this product,

- assign @ velue from Table 2-7 {section 2.4.3.1)
" to the waste characteristics factor ufegory

- Enter this vahie in Table 5-1. :

51.3. Targets. Evaluate the targets factor .
category for the resident population threat
based on five factora: resident individual,
resident popnlation, workers, resaurces, and
terrestrial sensitive environments. - ’

- In evaluating the targets factor category for . |

the resident population threat, count only the
followms as targets R s

* Resident mdmduai-—a peraou 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.

* 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 emn.ronmmts '
located on an area of observed =~
contamination, as specified in section 5.1.

51.3.1 Resident individual. Evaluate this
factor based on whetlrer there is & resident
individual, as specified in section 5.1.3, who
is subject to Level I or Level 1
concentrations.

First, determine those areas.of observed
contamination subject to Level 1
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 & 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
sub;ect to Level II concentrations.

* Assign a'value of 0 if there is no resident
individual.

Enter the value assigned in Table 5-1.

§1.32 Resident population. Evaluate
resident population based on two factors:
Level I concentrations and Level T
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 Il

- concentrations as spemﬁed in lectmn

5.1 ‘3.2.2.

TABLE 5-3—HEALTH-BASED BENCH-

‘MARKS FOR HAZAnDous Suasnm
IN Soms IS ;

* Screening concentrahon fox cancer
corresponding ta that concentration that
corresponds to the 10"ind1wdual cancer risk
for oral exposures.

* ‘Screening concentration for noncancer

- toxicological responses corrésponding to the

Reference Dose{RiD) for-oral exposures.

‘ Couhlonbihmpersmsmeéﬁ;ygthe ‘

criteria for resident individual as specifiedin . - -

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.

5.13.21 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.

51322 Z.eveIII concentrations. Sum the
number of resident individuals 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 factur Enter this value in Table
5-1.

5.1.3.23 Calculation of resident

population factor vaiue. Sum the factor

values for Level I concentrations and Level [
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
Number of workers .
0 0
110 100 5
101 to 1,000 10
Greater than }.ooo ........................ 15

51.34 Rasomes Evaluate the resources

* factor as follows:

* Asgign 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.
 ~Commiercial silviculture. _

- ~Commercial livestock producnon or

commercial livestock grazing.
-] Asalgnavnlueufodnoneoitheabove
are present.

‘Enter the value ass)gned m‘l'able 5-1.

§.1.3.5 Terrestrial sensitive environments.
Asgign 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:

1.

BS=

L

where:

- . §,=Value(s) assxsned from Iama 5510

-terrestrial sensitive environment i.
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n=Number of terrestrial sensitive
environments meeting section 51.3 -
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:

TABLE 5-5.—TERRESTRIAL SENSTIVE |
ENVIRONMENTS RATING VALUES

Assigned
valua
~

Temrestial sensifive environments

Temestrial critical habitat* for Federal
designated endangered or h'eal-
ened spacies .

National Park
Designated
Area
National Monument

Terrestrial habitat known to be used by
Federal designated or proposed
threatenad or endangered spocies ...

National Preserve (temastrial)
National or State Terestrial Wikd-
lifa Refuge

Federal land designated for pro-
taction of natural ecosystems’
Administratively proposed Federal
Widemess Area

Temestrial areas utilized for breed-
mbvhraeordemmega-

of amimals *

Tarraslna! hebitat known to be med by
State designated endangered or
BWeatenad SPOCIOS .. ocrrerrersimrsrrssasninins

Temestriad habitat known 10 be
used by species under review as
1o its Federal endan-
gered or tweatened status

State lands designated for wildife or

100
Fetieral W"ddemass

*Critical habitat as defined in 50 CFR 424.02.
* Limit 1o vertebrate species.

o Multiply the values assigned to the
resident population threat for likelthood 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 69, calculate a
value EC as follows:

_ o250
(LE} (WC)

sssign the value EC as the terrestrial
sensitive environments factor value. Do not
round this value 1o the nearest interger,
Enter the value assigned for the terrestrial
sensitive environments factor in Table 5-1.
5.1.3.6 Calculation of resident papulation
targets factor category value. Sum the values
for the resident individual. resident
population, workers, resources. and
terrestrial sensitive environments factors. Do
no! round to the nearest integer. Assign this
sum as the targets factor category value for

the resident population threat. Enter this
value in Table 5-1.

5.1.4 Colculation of resident population
threat score. 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 5-1.

5.2 Nearby population threat. Include in
the nearby population only those individuals

* who live or attend school within a 1-mile

travel distance of an'area of observed
contamination at the site and who do not
meet the criteria for resident individual as
specified in section 5.13.

Do not cansider areas of observed
contamination that have an attractiveness/
accessibility factor value of 0 (see section
5.2.1.1) in evaluating the nearby population
threat.

521 Likelihood of exposure. Evaluate
two factors for the likelihood of exposure
factor category for the nearby population
threat: attractiveness/accessibility and area
of contamination.

5.2.1.1. Afttractiveness/accessibility.

- Assign a value for attractiveness/

accessibility from Table 5-8 to each area of

observed contamination, excluding any land
used for residences. Select the highest value
assigned to the areas evaluated and use it as

" the value for the aftractiveness/accessibility

factor. Enter this value in Table 5-1.

5.21.2 Area of contamination. Evaluate
area of contamination based on the total area
of the areas of observed contamination at the
site. Count only the area{s) that meet the
criteria im section 5.0.1 and that receive an
attractiveness/accessibility value greater
than 0. Assign a value to this factor from
Table 5-7. Enter this value in Table 5-1.

TABLE 5-6.—ATTRACTIVENESS/

TABLE 5-7.—AREA OF CONTAMINATION
FACTOR VALUES

Totaimutmauaasdobserved
" comamination (square feet)

Aoy

Less than or equal 0 5,000 ... icera]
Greater than 5,000 to 125,000 —...........]
Greater than 125,000 to 250,000......c.....]
Greater than 250,000 to 375,000...........
Greater than 375,000 to 500,000.......... ]

5

20
40
6
80
Greater than 500,000.......cc.cvcsnmcsnmen] 100

5213 Likelihood of exposure factor
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.—NtEARBY POPULATION LIKELI-
HOOD OF EXPOSURE FACTOR VALUES

Attractiveness/accessibility
factor value

Area of
contamination factor
value

100| 75 25)|10(5 |0

500375
375
250
126
5025
[ mEemm— B 1

125
50
25

5
5
§

naRERY
anaalR?

[=X-R-F-T-¥-1

522 Waste churacteristics. Evaluate
waste characteristics based on two factors:
toxicity and hazardous waste guantity.
Evaluate only those hazardous substances
that meet the criteria for observed
contamination (see section 5.0.1) at areas that
can be essigned an attractiveness/
accessibility factor value greater than 0.

5221 Toxicity. Assign a toxicity factor
value as specified in section 2.4.1.1 to each
hazardous substance meeting the criteria in
section 522 Use the hazardous substance
with the highest toxicity factor value to
assign the value to the toxicity factor for the
nearby population threat. Enter this value in
Tabie 5-1.

ACCESSIBILITY VALUES
Area of observed contamination w
Designated recreational area...........o.... 100
Regl.llanyusedlorptbhcmmn(lor
exampia, fishing. hiking, softball)........... 75
Accessible and unique recreational area
ffor example, vacant lots in wban
75
Moderately accessibie (may have some
access improvements—for example,
gravel road), with some public recrea-
tion use. 50
Slightly accessible (for example, ex-
tremely rural area with no road im-
provament).nﬁhsormpxblicmm-aa— 2
Aoombta with no public recreation
10
5urroundsd by maintained !anoa or
combination of maintained fence and
natural barriers 5
Physically inaccessibie 1o public, with no
evidence of public racreation use.......{ (1]

5222 Hazardous waste guantity. Assign
a value to the hazardous waste quantity
factor as specified in section 5.1.2.2, except:
consider only those areas of observed
contamination that can be assigned an
attractiveness; accessibility factor value
greater than 0. Enter the value assigned in
Table 5-1.

5223 Calculation of waste
characteristics factor category value.
Multiply the toxicity and hazardous waste
guantity factor values, subject to a maximum
product of 110 ®. 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.

5.23 Targets. Evaluate the targets factory
category for the nearby population threat
based on two factors: nearby individual and
population within a 1-mile travel distance
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 ne natural barriers
1o 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 straight-
line 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 yalue in
Table 5-1. 2 ¢

TABLE 5-9.—~NEARBY INDIVIDUAL FACTOR
VALUES

'

Travel distance for nearby individual

Greater than 010 Yoo 1
Greater han % 10 1. urmsinismssrmn 0

msochonsmanemlor

Assngnavalueofouoneormpemmeel'
resident individual. :

5.23.2 Population within 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 notinclude
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.. .

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.

Calcuiate the value for the population
within 1 rmle factor (PN) as follows:

where:

W= Dmtancemelghted 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 1 or more, round to -
the nearest integer. Enter this value in ‘l"able
5-1.

5.2.33 Colculation of nearby popuiatmn
targets factor category value. Sum the values
for the nearby individual factor and the
population within 1 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.

TABLE 5-10.—018TANCE-WEIG!-WED POPULATION VALUES FOR NEARBY POPULATION THREAT *

5, Al . : - 10,001 | 30,001 { 100,001 |. 300,00t
= | 3110 ] 10110 | 30110 | 1,001 | 300110 | ¥ ‘

O} let0 | 1re30) oo | a0 | 7,000 | 3000 | 90000 | 29000 | 100000 | 200000 | 1000000
01 04 10 4 13 A1 130 | 408 1,303 | 4,081 13,034
0.05 02 |07 2 7 20 65 204 652 | 2041 | 6517
0.02 01 .| 03 1 3 10 33 102 326 | 1020 | 3258

nearest

524 Calculation of nearby population
threat score. 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 . Calculation of soil exposure 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 & maximum of 100,
as the soil exposure pathway score {S,). Enter
this score in Table 5-1. . .

6.0 Air Migration Pathway

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:

ARYWCHT)
SF

where:

-mmmdmwmmamm“:mmmm.mmwmmasmw-wmm

-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 ca}culanon :

. procedure.

BILLING CODE 6560-50-M -




" Likelihood of Release (LR)

,

Waste Characteristics (WC)

Targets (T)

Observed Release
or
Potential to Release
* Gas Potential to Release
- Gas Containment
- Gas Source Type
- Gas Migration
Potential
* Particulate Potential to
Release
- Particulate
Containment
- Particulate Source
Type
- Particulate
Migration Potential

Toxicity/Mobility
* Toxicity
= Chronic
- Carcinogenic
- Acute '
* Mobility
- Gaseous Mobility - _
~ Particulate Mobility
Hazardous' Waste Quantity
¢« Hazardous Constituent
Quantity
* Hazardous Wastestream
Quantity
* Volume

i * Area

Nearest Individual

.Population

¢ Lavel I Concentrations

s Level II Concentrations
* Potential Contamination

Regsources :
Sengitive Environments

e Actual Contamination
¢ Potential Contamination

BILLING CODE ¢580-50-C

FIGURE 6-1

OVERVIEW OF AIR MIGRATION PATHWAY
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TABLE 6-1.—AiR MIGRATION PATHWAY SCORESHEET
Factor categories and factors Wi ass;"';'need
Likelihood of Release
1. Observed Release 550 s
2 Potential to Release:
‘2a. (Gas Potential to Ralease 500 .
2b. Particulate Potential to Release 500
_ 2c. Potential to Release (higher of lines 2a and 2b) 500
3. Likelihood of. Release (higher of lines 1 and 2¢c) . 550 -l
Waste Characteristics 3
4. Toxicity/Mobility @) i
5. Hazardous Waste Quantity (a) -
8. Waste Characlenstics 100 R
Targets ' "
7. Nearest individual 50 C
8. Population: 3
Ba Level | Concentrations ) —
8b. Leval | Concentrations.... ) e
' 8¢. Potential Contamination (] e
8d. Population (lines 8a+8b4-8c) o) S
9. Resources 5 =
10. Sensitive Environments
102 Actual Contamination . fc) e
10b. Potential Contamination o) i
- 10¢. Sensitive Environments (ines 10a+ 10b) i) =
13, TREOANS (R0 T 4B B4 T e cocrurwinstirmmcorssisisotmmones s otmmssios st s s L s a5 o e A S5 b 355 A S S A ) w
Alr Migration Score
12. Pathway Score (S,) [(lines 3:<6x11)/82.5007 ¢ 100. —

mmmwmmw

:NM::mmvahe
4 Do not round to nearest integer.

8.1 Likelihood of Release. Evaluate the
likelihood of release factor category in terms
of an observed release factor or a potel:mai to
release factor.

8.1.1 Observed releose. 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, particnlate 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
amosphere, demonstrated adverse effects
accumulated with that release may be used
to establish an observed release.

* Chemical enalysis—an analysis of air
samples indicaies that the concentration of

embient hazardous substance(s) has
increased significantly above the background
concentration for the gite (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 8-1, and
proceed to section 6.1.3, H an observed
release cannot be established, assign an
observed release factor value of 0, eater this
value in Table 6-1, and proceed to section
6.1.2.

6.1.2 Potentie! to 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
relzase and the particulate potential to
release for each source at the site. Select the

specific maxitum value applies 10 factos. Hwem.pmhwwmehsadsdewmmemmmgmwhnmmdeo

highest potential to release value [e:the.rgan

‘or particulate) calculated for the sources

evaluated and assign that value as the site
potential to release factor valuve as specified
below.

8.1.21 Gas potential 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 107 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 relesse value as illustrated in
Table 6-2. Combine sources with similar
characteristics intto a single source in’
evaluating the gas potential to release
factors.

TABLE 6-2.—GAS POTENTIAL TO RELEASE EVALUATION

’ " Gas migration
Source Source type * Gas containment Gas source type pots m‘,m Sum Gas alue
. tactor value ® factor value © I ¢ RS
A d B ®8+0 AB+C)

BADNEWN -

Gas Potentiz! to Retagse Factor (Select the Highest Gas Source Vaiue)

* Enter & Source Type listed in Table 6-4.
nter

Gas Containment Factor Value from section € 1.2.1.1.
€ Enter Gas Source Type Factor Value from section 6.1.2.1.2.
Gas Migration Potential Factor Value from secton 6.1.2.1.5.
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6.1.2.1.1 Gas containment. Assign each
source a value from Table 6-3 for gas
containment. Use the lowest value from

Table 6-3 that applies to the source, except:
assign 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

Gas containment description

All situations except those specifically listed below

Evidence of biogas release

Active fire within source

Gas collection/treatment system functioning, regularly inspected, maintained, and completely covering source
windbreak

Source substantially surounded by engineering

Unoonmmmdsmlm:.afoet
* Source

and no other containment specifically described in this table applies.
Smnumedmnessmnaﬂymmble regularly inspected, maintained cover

* Source heavily vegetated with essentially no exposed soil

—Caver soil type resistant to gas migration *

—Cover soil type not resistant to gas migration * or unknown
. mmmmwgmmMmMewmmmemmmmmm-

+ Other

SN~Nw

Uncontaminated soil cover <1 foot:

= Source heavily vegetated with essentially no exposed soil and cover soil type resistant to gas migration ®
-'m

Totally or partially enclosed within structurally intact building and no other containment specifically described in this table applies.

Source consists solely of intact, sealed containers:

. Tmammmmdivnwaaﬁmbywmmwmdm

* Other

WO N -

* This value must be used it
* Consider moist

. 6.1.20.2 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 guantity 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.

¢ If the source meets the minimum size
requirement, assign it a value from Table 64
for gas source type.

« If the source does not meet the minimum
size requirement, a3sign 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 64 for gas source

type.

TABLE 6-4.—SOQURCE TYPE FACTOR

VALUES
Source type
Partic-
Gas |\ iate
Active fire area 14 30
Bumn pit 19 22
Containers or tanks (buried/below-
ground):
= Evidence of biogas release .......| 33 2
* No evigence of biogas release ...| 11 22
Containers or tanks, not eisewhere
28 14
Contaminated soil (exciuding land
19 22
Landfarm/land treatment............. 28 22

TABLE 6-4.—SOURCE TYPE FACTOR
VALUEs—Concluded

Sowrce type

Landfilt:

BRouB RB

RR

22
0

0

6.1.21.3 Gas migration potential. Evaluate
this factor for each source as follows:

» 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 6-5 for vapor
pressure and Henry's constant to each
hazardous substance. If Henry'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.

applicable.
ﬁ:e-gmedwsamatedmmmdmdsmmwgasmm Consider all other soils nonresistant.

-Based on this sum, assign the hazardous
substance a value from Table 6-6 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 three that have

the highest gas migration potential
values.

~-If fewer 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
source a gas migration potential value
from Table 6-7.

TABLE 6-5.—~VALUES FOR VAPOR
PRESSURE AND HENRY'S CONSTANT

Vapor pressure (Tom) e o
Greater than 10 3
Greater than 107240 10— —............... 2
107410 102 1
Less than 10°* 0

Henry's constant {atm-m?¥/mol) W
Greater than 1073...........coomuniemrersmsseassseens] 3
Groater than 107410 10— 2
107"t 10-% 1
Less than10~7 0
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"TABLE 6—6_.—8&5 MIGRATION POTENTIAL -
~ VALUES FOR A HAZARDOUS SUBSTANCE

TABLE 6-7.—GAS MIGRATION POTENTIAL
VALUES FOR THE SOURCE—Concluded

Sum of values for vapor pressure and i Average of gas ahonpotenhal o
Henry's constant value msga M As:;ﬁ:d
a. [}
1o02 [} 810 ¢ 14 "
3ord 11 1410 17 3 17
S50r6 y 17 :
'nfewermanheemmmmmhe

associated with the source, compute the average
besedoniyonﬂmehazardwswbstanoastmoan
beassocua!ed

TABLE é—'l.—-—GAS MIGRATION POTENTIAL

those sources that contain particulate
hazardous substances—that is, those
hazardous substances with a vapor pressure
less than or equal to 107! torr.

Evaluate particulate potential to release for
each source based on three factors:
particulate containment, particnlate source
type, and particulate migration potential.

_ Calcuiate the particulate potential to release

value as illustrated in Table 6-8. Combine

. sources with similar characteristics into a
. single source in evaluating the particulate

potential to release factors.

®ADUBRDN =

VALUES FOR THE SOURCE 61214 Calculation of gas potential to 81221 Particulate coniainment. Assign
release valve. Determine the gas potential to eaci§ source a “1‘“‘3 from Table 6-9 for
Rl of s rwaion m"“". Assigned release value fof each source as illustrated in  particulate containment. Use the iowest value
substances * . va Table 6-2 For each source, sum the gas from Table 6-8 that applies to the source.
- source type factor value and gas migration 81222 P?rtzculate source type. Assign a
Oto<3 0 potential factor value and multiply this sum value for particulate source type to each
3t0-< 8. [ by the gas containment factor value. Select source In the same manner as specified for
the highest product calculated for the sources ~ gas sources in section 6.1.2.1.2. .
evaluated and assign it as the gas potential to 6.12.23 Particvlate migration potenticl.
release value for the site. Enter this value in Based on the site location, assign a value
Table 6-1. from Figure 6-2 for particulate migration
6.1.2.2 Particulate potenticl to release. potential. Assign this same value to each
Evaluate particulate potential to release for source at the site.
TABLE 6-8.—PARTICULATE POTENTIAL TO RELEASE EVALUATION
; Particulate  Particulate - o . :
. ; Parhwate type Pl : Particulate source
Sowrce Sm!ype eomammembfacmr factor value § * - muﬁh&ngoter:ﬂ Sum $ velue
A B  B+0) AB+0)
Particutate Potential to Release Factor Value (Select Highest Particulate Source Value)
; Enter g Source Type ksted in Table 64, o
nter Particulate Factor Value from section 8.1 221
‘Eﬂtﬂf Particulate Sowrce Factor Value from section 6.1.2.2.2,
4 Emter Particulate Migration Potential Factor Value from section 6.1.2.2.3.
TABLE 6-9.—PARTICULATE CONTAINMENT FACTOR VALUES
All situations excepl those specifically listed below 10
Source contains only particulate hazardous substances wotally coverad by liquids o
mmwmmwmmgmmmmmammammwmnmmm 7
Su:mmmmma&mmmmm%mw o
U «contaminated sod cover > 3 feet ’
* Source substantialty vegetated with little or no exposed sol 0
= Source hghtly vegetated with much axposed soil 3
« Source substantially devoid of vegetation 7
Uncontaminated soil cover > 1 foot and < 3 feet
. SmmmwvegmledmmmennaWnoexpmd soil:
—Cover soil type resistant to gas migration * 3
~~Cover soil type not resistant 10 gas migration ® or unknown 7
-mmemwmmmmmmemwmsmm‘ 17;)
Unoomamnated soii cover < 1 foot:
mmmmelememmm:m@swabM' 7
* Other 10
Totally or partiatly enclosed within-structurally intact building and no other cortainment specifically described i this table BPPHES....... .. wwemrmmmsaisremssd 7
Source consists solely of containers:
= All containers contain ogly hiquids -9
-Anmmmnasuud,aemeamdletalwwotamadm“amerbyreguwmaaed namm:edoovar 0
* All containers inlact and sealed 2
* Other 10

* Consider moist fine-grained-and saturated coarse-grained soils resistant to gas migration. Gonsider all other soils nonvesistant.

MUING CODE 6560-50-M
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FIGURE 6-2.—PARTICULATE MIGRATION
POTENTIAL FACTOR VALUES—CONCLUDED

migratic
potential

Arecibo

Fajardo 1
" Humacan. i ) [}

Isabela SWUON .. reecescessccssserisssennand 1

Ponce 17

. San Juan_...... : - 1

For site locations not on Figure 6-2, and for
site locations near the boundary points on
Figure 6-2, assign & value as follows. First,

" calculate a Thornthwaite P-E index using the
following equauon.

12 |
PE =i.£1115 [P,/ (T,-10)}20/°

. wnere: ’

' PE=Thomthwaite P-E mdex.

P,=Mean monthly prec:pntnhou for month i,
in inches. -

T,=Mean monthly temperemre for month i

in degrees Fahrenheit; for any month -
having a mean monthly’ tcmperatune k-sa
than 284 °F, use 28.4 °F.
Based on the calctlated 'l'hnrnthwane P—E
index, assign 2 source particulate migration
potential value to the site from Table 8-10;
Assign this same value to each source al ‘the ..
site.

TABLE 6-10. --PARTICULATE MtGRA‘nou -

 POTENTIAL VALUES
. Thomthwaite P-E Index Awined.
Greater thart 150 ... il o
85 10 150 ...... ‘ 6
50 10 less than B5 ..........ccnmmasslosmdinns 11
Less than 50......... : 1

61224 Calculation of pamcnlate
potential to release value. Determine the
particulate potentisl to release value for each
source as illustrated in Table 6-8. For each

* source, sum its particulate source type factor _

value and particulate migration potential
factor value and multiply this sum by its
particulate containment factor value. Select

the highest product calculated for the sources

evaluated and assign it as the particulate .
potential to release value for the site. Enter
the value in Table 8-1. .

6.1.23 Calculation of potennal to :'elease

~ factor value for the site. Select the higher of
. the gas potential to release value assigned in -
section 6.1.2.1.4 and the particulate potential

to release value assigned in section 6.1.2.2.4.

. Assign the value selected as the site potential

to release factor value. Enter tlns value in
Table 6-1.

6.1.3 Calculation of bkeh.hood of re!eose
factor category value. If an observed release
is established, assign the observed release

factor value of 550 as the likelihood of release - . -

factor category value. Otherwise, assign the
site potential to release factor value as.the
likelihood of release factor category value.
Enter the valué in Table 8-1. i

6.2 Waste characteristics. Evaluate the
waste characteristics factor category 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 the
atmosphere. Such hazardous substances
include:- : g
* Hazardous lubstances that meet-the’
criteria for an observed release ta the
atmosphere.
* All gaseous hazardous substances

. associated with a source that has'a gas

containment factor value greater than 0 (see.
section 2.2.2, 2.2.3, and 6.1.2.1.1).

* All particulate hazardous aubstanues ‘
associated with a source that hasa
particulate containment factor value greater
than Q (see section 2.2.2, 2.23, and 6.1.2.2.1).

6.2.1 Tox:aty/mobd;ty For each
hazardous substance, assign a toxicity fattor

-value, a8 mobility factor value, and a
- combined toxicity/mobility factor value as’

specified below. Select the toxicity /mobility’

-factor value for the air migration pathway as

specified in section 6.2.1.3.

s:.m Tax:czty Assign a toxxcxty faclor
.value to each hazardous substance as
* specified in section 2.4.1.1.

8.212 Mobility. Assign a mobxlnty factor
value to each bazarduus substance as
follows: §

* Gaseous hazardous substance.

~Assign a mobility factor value of 1to
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 Figare 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:
M=0.0182 (US/[PE]®)
where:
U=Mean average annual wind
. speed (meters per second).
PE=Thornthwaite P-E index from -
section81.223.
-Based on the value M, assign a
v mobility factor value from Table 6~
12 to each particulate hazardons
_ substance.
¢ Gaseous and particulate ha:ardous
substances.

. ~Fora hazardous substance potentmlly
present in both gaseous and
particulate forms, select the higher of
the factor values for gas mobility and -

- particulate mobility for that substance

- gnd assign that value as the mobility
factor value for the bazardous
substance.

' 8213 Calculauon of tax:crty/mob:h ty i
. factor value. Assign each hazardous
substance a toxicity/mobility factor value
from Table 6-13, based on the values :
assigned 1o the hazardous substance for the
toxicity and-mobility factore. Use the - -

" hazardous substance with the highest

- toxicity/mobility factor value to assigr o

value to the foxicity/mobility factor for the
. air migrationr pathway, Enter t!ns value in
'l‘able 8-1.
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TABLE 6-11.—GAS MOBILITY FACTOR

- -TABLE 6-11.—GAS MOBILITY FACTOR * Do not round 10 neafest integer.
: ALUE
VALUES VaLues—Concluded -
Vapor pressure (Tom) | AsSigned Vapor presswe (Tom) . | Assioned
Greater than 107 i d 10 Greater than 10770 107% ..o nvoeee] 0,002
Greater than 107240 107 oo errenee 02 Less than or equal to 107 ".....cccccvesreeen  0.0002
Greater than 107210 1072 ..euniceemnrensend ©.02 —_— - —




* Do not round to nearest Integer.

" PARTICULATE

-FIGURE 6-3

MOBILITY FACTOR VALU
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Hawaii

# Do not round 1 nearest integer.

FIGURE 63
PARTICULATE MOBILITY FACTOR VALUES*
' (CONTINUED)

BILLING CODE $560-50-C
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FiGURE 6—3.PART|6U|_.ATE MoseiLImy FIGURE 6-3.—PARTICULATE MOBILITY TABLE 6-12.—PARTICULATE MOBIUTY
FACTOR VALUES—CONTINUED FACTOR VALUES--CONCLUDED FACTOR VALUES
Particulated Pmlated ‘M Assigned -
. mobility ; mobility value* .
Location sanad Location m%::!d
i S— Va9 | Greater than 1.4 X 107% e 002
" ) ) Greater than 4.4 X 1072 10.....uuuumesererreeed
Pagcific Islands American Virgin istands 1.4 x 10-2 0.008
Guam 0.0002 St. Croix 0.0008 | Groater than 1.4 X 1072 10...ccovcermer)
Johnston Istand 0.002 St. John 0.0002 4.4 x 1072, 0.002
.Koror lsland 0.00008 St. Thomas 0.0002 | Greater than 4.4 X 107 0. oorceroceeeren)
Kwajalein island —............coom 0.0002 S iz 1.4 % 10°% 0.0008
Muijuro, Marshall Tstands ............c..ceuud 0.00008 Greater than 1.4 X 107 10..ccccnienrninnne "
Pago Pago, American Samo@..—......|  0:00008 4.4 x 107 0.0002
Ponape ISIANd............ccceusemmrermssmriesivesens 0.00002 Greater than 4.4 X 1075 10...ceceemmecsenn|
Truk, Caroine Islands..........ws. ' 9.00008 1.4 x 1074 0.00008
Wake Istand.. - 0.002 Less than or equal 10 4.4 X 10~%.......|  0.00002
Yap Island 0.00008 - —
* Do not round to nearest integer.
= TABLE 8—13 —Toxscn'leonlm Fmon VALUES *
e : - Tondcity factor value
S 10,000 1,000 100 10 1 0
1.0 10,000 | 1,000 100 10 1 ]
02 2,000 200 20 2 0.2 (4]
0.02 200 20 2 02 0.02 0
0.008 80 g | os 0.08 | 0.008 0
0.002 20 2 02 002 |0.002 0
0.0008 8 08 |.008 | 0008 |0.0008 | O
0.0002 2 02 002 | 0002 |00002 | ©
0.00008 . 08 008 | 0008 | 0.0008 | 0.00008 | O
0.00002 eseicrriessome © 02 0.02| 0002 0.0002 | 0.00002 | O
* Do not round 1o nwasl integer. B '

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 Calculation of waste characteristics
factor category value. Multiply the toxicity /
mobility factor value and the hazardous
waste quantity factor value, subjecttoa
maximum product of 1 X 10% Based on this
- product, assign a value from Table 2-7

(section 2.4.3.1) to the waste characteristics
factor e;!egory Enter this value in 'l‘able 6-1.

83 .

Evahmte 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 [
concentrations, Level II concentrations, 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:

¢ 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 Jocation (that

is, sample location or direct observation

_ location) that meets the criteria for Level I

concentrations. Use the health-based
benchmarks from Table 8~14-in determining
the level of contamination for sample )
locations. If the most distant Level I location
is closer to a source than the most distant
Level I sample location, do not consider the

- Level Il location.

* Determine the single most distant
location (sample location or direct
observation location) that m. ts the criteria
for Level I or Level Il concentrations.

« 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 Il
concentrations sample (or direct observation
locéition) 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 1
concentrations.

—Consider the target population located
beyond any Level I distance

categories, up to and including the
population anywhere within the
furthest Level 11 distance category. as
subject to Level Il 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 I
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 1
concentrations as specified above.

-If the Level 1 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 1 target population,
but located anywhere within a
distance from the sources at the site
equal to the distance to the selected
Level 11 location. to be subject to Level
11 concentrations and include them in
the evaluation.
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-Do not include any target population as
subject to potential contamination.

TABLE 6-14.—HEALTH-BASED
BENCHMARKS FOR HAZARDOUS
SUBSTANCES N AIR

» Concentration corresponding to National
Ambient Air Quality Standard (NAAQS).

* Concentration comresponding to Nationai
Emission Standards for Hazardous Air Pol-
lutants (NESHAPs).

* Screening concentration for cancer corre-

sponding to that concentration that corre-
sponds to the 10~ * individual cancer risk for
inhatation exposures., J

¢ Screening concentration for noncancer tox-.
icological - responses corresponding to the
Reference Dose (RID) for inhalation expo-
sures.

TABLE 6-15.—AIR MIGRATION PATHWAY

DiSTANCE WEIGHTS
’ Assigned
. Dislance category {miles) distance
weight *
o 1.0
Greater han 010 Yoo 0.25
Greater than ¥ 80 M| 0054
Greater than % %0 1 ompisrisaised 0.016
Greaterthan 1802 .. ~ 00051
Greater than 210 3 ..o . 0.0023
Greater than 3 10 § ... ivccincrenenns]  0.0014
Greater than 4 _ 0
* Do not round to nearest integer,

6.31 Nearest individual. Assign the
nearest individual factor a value as follows:
« If ane or more residences or regularly

occupied buildings or areas is subject to
Level I concentrations as specified in section
6.3, assign a value of 50.

« If not, but if one or more a residences or
regularly occupied buildings or areas is
subject to Level Il concentrations, assign a
value of 45.

* If none of the residences and regularly
occupied buildings and areas is subject to
Level I or Level II concentrations, assign a
value to this factor based on the shortest

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, assigna
value from Table 6-18 to the nearest
individual factor.

Enter the value assigned in Table 6-1.

TABLE 6-16.—NEAREST INDIVIDUAL
FACTOR VALUES
ﬁistanee to nearest individual (miles)

—— — <

Level 1 concentraons ™ —....—...ccomu.e s
Level Il cONCENHANONS * .conuveemrrrsninne]
Oto % .
Greater than Y to Yae o oo
Groater than % © 1/2 e e
Greater than % 10 1
Greater than 1

cunuBEY Qg

* Distance does not apply.

6.3.2 ~Population. In evaluating the
population factor, count residents, students,
and workers regularly present within the
target distance limit. Do not count transient
populations such as costomers and travelers
passing through the area.

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.

6.3.2.1 Level of contamination. Evaluate
the population factor based on three factors:
Level 1 concentrations, Level I
concentrations. and potential contamination.

Evaluate the population subject to Level I
concentrations (see section 6.3] as specified
in section 6.3.2.2, the population subject to
Level {1 concentrations as specified in section
6.3.23, and the population subject to potential
contamination as specified in section 6.3.2.4.

For the potential contamination faetor, use
population ranges in evaluating the factor as
specified in section 6.3.2.4. For the Level 1 and

. Level H concentrations factors, use the

population estimate, not population ranges, in-
evaluating both factors.

6.322 Level I concentrations. Sum the
number of people subject to Level 1

concentrations. Multiply this sum by 16.
Assign the product as the value for this
factor. Enter this value in Table 6-1.

6.3.23 Level Il concentrations. Sum the
number of people subject to Level Il
concentrations. Do not include those people
already counted under the Level [
conventrations factor. Assign this sum as the
valye for this factor. Enter this value in Table
6-1.

6.3.2.4 Potential contamination.
Determine the number of people within each

. distance category of the target distance limit

{see Table 8-15) who are subject to potential
contamination. Do not include those people
aiready counted under the Level { and Level
11 concentrations factors. .

Based on the number of people present

_within a distance category, assign a distance-

weighted 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 8-17 by these distance weights.)

Calculate the potential contamination
factor value {PI) as follows:

n
Pl= I wW
=1

1

Sl

where:

W,=Distance-weighted population from
Table 8-17 for distance category i.

n=Number of distance categories.

If Pi is less than 1. do not round it to the
nearest integer; if P is 1 or more, round to the
nearest integer. Enter this value in Table 6-1.

6.3.2.5 Coclculation of population factor
value. Sum the factor values for Level I
concentrations, Level 1l concentrations, and
potential contamination. Do not round this
sum to the nearest integer. Assign this sum as
the population factor value. Enter this value
in Table 6-1L

TABLE 6-17.—DISTANCE-WEIGHTED POPULATION VALUES FOR POTENTIAL CONTAMINATION FACTOR FOR AIR PATHWAY *

. Number of people within the distance category
Distance category fmiee) | | 11 | 1110 | 3110 | 101 | 301 | 1001 | 500140 f 19007 {00010 | 199007 | 30000110 | T00R001
1} 3 | 100§ 300 1,000 3000 | Y0000 ) 35000 | 100000 | 350000 | 1000900 ) 3000000
0N 8 SOUCR.creeorre] @ | 4 17 | 53 | 164 | s22 | 1833 | 5214 | 16325 | 52137 | 163246 | 521360 | 1,632.455
Graater than 010 % ... o 1 4 13 | & |'131 | 408 | 1304 | 4081 | 13034 | 40812 | 130340 | 408114
Geaterthan Yato % .| 0 | 02 | 09 | 3 s | 28 | ®e8 282 882 2815 | 8815 28,153 88,153
Greaterthan % 01| 0 | 006 | 03 | 08 | 3 Y 26 83 261 834 2612 8,342 26,119
o | 002 {009 | 03 |08 | 3 8 27 ) 268 833 2,659 8,326
o {0009 004 | 01 | 04 | 1 4 12 38 120 ars 1199 3,755
o {0005 | 002 | 007 { 02 | 07 2 7 2 73 229 730 2.285

* Round the number of people present within a distance category to

integer.

6. 3 Resources. Evaluate the resources
factor as follows:

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

nearast integer. Do not round the assigned distance-weighled population value to nearest

half mile of a source at the sile having an air
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migration containment factnrvalue greater
than @
~Commercial agriculture.
~Commercial silviculture. :
-Major or designated recreation area.
'+ Assign a value of 0if none of these
resources is present.
Enter the value essigned: tn Table 6-1.
8.34 Sensitive environments. Evaluate
sengitive environments based on two factors:

.actual contamination and potential

_ contamination. Determine which factor
- applies as follows. "

* -H 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 &n
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 meetmg the

criteria for an observed release is within the |

4-mile target distance limit,- identify the

distance category from Table 8-15 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 sub;ect
to actual contamination. .

~Consider all other sensitive ;
‘environments located, parfially or
wholly. within the target distance limit
" as subject to potential contamination.

. II the most distant location meeting the
criteria for an observed release is beyond the
4-mile target distance 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 -

© evalvation. :

-Donot include any sensitive '

environments as subject to potential

contammatmn .

6.3.4:1 Actual contamination. Detenmne
thase sensitive enviranments 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 tub]ect to

- actual coptamination. .

_ For those sensitive emnronments that are

- - wetlands. assign an additional value from
~Table 6-18. In assigning a value from Table

- - 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 {or purpases of Table 8-18, count the
portion in the distance categary subject to

" po‘ential 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 conmmmation factor
value (EA) as follows:

EA=WA+ 2 S,
i=1

* where: '

WA =Value assigned fmm ‘l'able 6-18 for
. wetlands in distance categories subject
- fo actual contamination.
8,=Value(s) assigned from Table 4-23 to
sensitive environment i.
n=Number of sensitive environments subject
1o actual conlamination.
F.nter the value assigned in Table 6-1.

TABLE 6-18.—~WETLANDS RATING VALUES
FOR AIR MIGRATION PATHWAY *

“Wetland area (acres) ‘“f’a}?:.fd

Less than 1 0

1 1o 50, ; - 25
Greater than 50 10 100.......c.umemni: 75
Greater than 100 to 150 125
Greater than 150 to 200 175
Greater than 200 to 300 260
Greater than 300 to 400 350
Greater than 400 to 500.. 450
.Greater than 500 ———...r..... © 500

*Wetlands as defined in 40 CFR section 230.3.

6.34.2 Potential contamination.
Determine those sensitive environments
located, 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. lf a
sensitive environment is located in more than
one distance category, assign the sensitive

" environment only to that distance category .
having the highest dr-'=noe welghtmg value vk
environments faétor in Table 6-1.

from Table 6-15.

For those sensitive envuunmentn I.hsl are
wetlands, essign an additional value from
Table 6-18. In assigning a value from Table

- 8-18, include ‘only those portions of wetlands

located within distance categories subject to
potential contamination, as specified in

.. section 8.3.4.1. Treat the wetlands in each
6-18, include only those poitions of wetlands -

separate distarice 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 potenual mmanunanon

- factor value (EP) as follows:

i 1 'm :
=— I (IW;+5]D)
10 ]=1

Where:

i
S= ISy
i=1

Sy=Value(s) assigned from Table 4-23 to
sensitive environment in distance
category j. .

n=Number of sensitive environments subject
to potential contamination.

W;="Value assigned from Table 6-18 for

wetland area in distance category j.
Dy=Distance weight from Table 6-15 for
distance category j.
m=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 8-1.

8.34.3 Colculation of sensitive
environments factor volue. 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 &
maximum of 80, 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 82,500.

~If the result is 60 or less, assign the
value EB as the sensitive emnromnenlu
-factor value.

=If the result exceeds 60, calcuia!e a
value EC as follows:

~(80)(82,500)
(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

835 Calculation of targets factor .
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.

8.4 .Calculation of air ngratmn pathway
score. Multiply the values for likelihood of

. release, waste characteristies, and targets,

and round the product te 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 8-1.
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7.0 Sites Containing Radioacti ve

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, supplemented by the
instructions in this section. Those factors

denoted with a “yes" in Table 7-1 are
evaluated differently for sites containing

radioactive substances than for sites

TABLE 7-1.—HRS FACTORS EVALUATED DIFFERENTLY FOR RADIONUCLIDES

containing only nonradioactive hazardous
substances, while those denoted with a *
are not evaluated differently and are not
addressed in this section,

Status® Surface water pathway ; Statuq . Sodl upom pathway Status * Air pathway Status *
Likefihood of Release Likelihood of Exposure Likefihood of Release
Yes | Observed Release ...ceeeeine] YOS Clmlmmhon S Release Yes
. No Pmenhlbnelem.. o No Attractivenass/, w No Gas Potential 1o Release........ No
. No | Overland Flow Conlam— No to Nearby Residents ......... Gas Containment ... No
ment. ‘
No Runoff..o....cvroereenn No Area of Contamination .......... Gas Source Type ... No
Distance to Suﬂa« Wa:er No | . Gas Migration Potential....... No
Flood Comalnmem R . ) REIBABD .covuvevrisasssieniairarersense
Particulate Containment....[ No
Particulate Source Type.....| No
Particulate Migration Po- No
tential.
Waste Characteristics Waste Characteristics Waste Characteristics Waste ctnneleﬂstlcs _
Toxicity Yes | Toxicity/ECOWOXICHY . .couerncnnn] YOS/ | TOXCHY coierinisinscenrssinsecrcnaee]  YEE | TOXICHY sosereiicmmarmsssenimensasnasesss Yes
; Yes 5 =
Mobiiity. No Persistence/Mobility.................| Yes/No | Hazardous Waste Quantity.....| Yes | Mobility .icniiicccnn] N
Hazardous Waste Quantity..........| Yes | Bioaccumulation Potental.....! - No Hazardous Waste Quantity....| Yes
Hazardous Waste Quantity.....| Yes
Targets . Targets Targets Targets
Nearest Well ..o iceranns | Yes® | Nearest intake... Yes® | Resident individual.......coene.] Y€S® | Nezrest Individual .....cooce|  YOS*®
Pounﬁun...................................._.n Yes® | Drinking Water Popt.vlihon -] Yes® | Resiklem Pnpulamn...,............. Yos® | Population ...cuc e YOS ®
Resources ..... reraremapesssanssteis No [ Resources.... No WOIKETS ceceuscninsnrrsnssssonsiensss No Resources No
Welthead Promon Area ........] No Sensitive E.nwonnmts_.... e YE8® | ROSOUICES oo cccrcrsssommncrenns]  NO Sensitive Environments.. No
Human Food Chain Individ- | Yes® | Temestrial Sensitive Environ- No
ual - ; rments.
Human Food Chain Popula- | Yes®
tion,
Nearby Individual........ccccoeer]  NO
Poputation Within 1 Mile .......| No
Mswahmoddiﬂerum“mby“yes faclorsnotevmataﬁdﬂefevmymdenmedby no.”
'mmsmlhemnatmolumlammmnmnﬂ
In general, sites containing mixed specified in sections 2 through 6, except: or surface water through direct
radioactive and other hazardous substances establish an observed release and observed deposition, or

_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 in each
of the four pathways. Thus, th. HRS 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 8. Pathway-
specific 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.

71 Likelihood of release/likelihood of
exposure. Evaluate likelthood of release for
the three migration pathways and likelihood
of exposure for the soil exposure pathway as

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.

711 Observed release/observed

-contamination. For radicactive 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 appropriate to the pathway
being evaluated:
« Direct observation: g
-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

~For the surface water migration
pathway, a source area containing
radioactive substances has been
flooded at a time that radicactive
substances were present and one or
more radicactive 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 naturaily
and for radionuclides that are
ubiquitous in the environment:

--Measured concentration (in units of
activity, for example, pCi per’
kilogram [pCi/kg]. pCi per liter
[pCi/f1), pCi per cubic meter [pCi/
m?) 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 ~-Some portion of the increase must be surface water persistence factor, and the
sample, or attributable to the site to esteblish hazardous waste quantity factor as specified

-~ -Exceeds the upper-limit value observed contamination. The gamma- in the foliowing sections. Evaluate all other
of the range of regional emitting radionuclides do not have to - waste characteristic factors as specified in
ba concentration be within 2 feet of the surface of the sections 2 through 6.
values for that specific - : source.’ 7.21 Human toxicity. For radioactive
radionuclide in that type of For the three migration pathways, if an substances, evaluate the human toxicity
sample. observed release can be established for the factor as specified below. not as specified in

- -Some portion of the increase must be
attributable to the site to establish
the observed release {or obaerved
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 ut.nblnh observed
-contamination.
~For man-made radionuclides without
*  ubiquitous background conceritrations
~-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 equais or exceeds its

- sample quantitation limit, but its
release can also be attributed to-
-oRre 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 y

. 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,
use the EPA contract-required
guantitation limit (CRQL) in
place of the sample
quantitation limit in
establishing an observed

" release [or observed
contamination).

- =1f the sampie analysis is not
performed under the EPA
Contract Labatory Program,
use the detection limit in
place of the sample
guantitation 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
contamination.

. = Gamma radiation measurements {apphes
only to observed contamination for the soil
exposure pathway):

~The gamma radiation exposure rate, as
.. measured in microroentgens per hour
" (uR/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.

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

. @nd 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 e 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.

. Al 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. : e

For the three migration pathways, 1f 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
- baséd 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 radienuclides 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 Poteni’~! to 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 radieactivity. :
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
migratien pathway as specified in sections 3,
4, or 6, as appropriate.

- 7.2 Waste characteristics. For radioactive
substances, evaluate the human toxicity -
factar, the ecosystem toxicity factor, the

section 24.1.1.

Assign humen toxicity factor values to
those radionuclides available to the pathway
based on quantitative dose-response
parameters for cancer risks as follows:

* Evaluate radicnuclides only on the basis
of carcinogenicity and assign all
radionuclides to weight-of-evidence miegnry
A .

* Assign & human toxicity factor '-alne

" 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 essigned 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
ali radionuclides aveilable 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 ether 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 bazardous substances
as specified in section 2.4.1.1.

ALt 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.

722 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

Mo

Cancer siope factor * (SF) (pCi)”*

3x10"M"<SF 10,000

X0 R SF<IXI0™ M,icrrevinrrannn] 1000
SF<aXI0™ o 100

SF not available for the radionuclide ... | ]

mmmtammdlge-'

averaged, individual kifetime total excess cancer nsk
per picocunie 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 togethér. 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. I 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 200 for all these nonradioactive
hazardous substances even if radionuclides
available to the pathway are assigned

‘ecosystem toxicity factor values greater than

7.23 _Persistence. For radionuclides,
evaluate the surface walter 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: Iz)
calculated as follows:

i
tjz= —
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 il from the equation. Select the
portion of Table 4-10 to use in assigning the
persistence factor value as specified in
section 4.1.2.21.2

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 factar value based on the
higher of the two values assigned
{individually) to the radioactive and
nonradioactive components.

7.24 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
bicaccumulation (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).

725 Hazardous waste quantity. To
calculate the hazardous waste quantity factor
value for sites containing radicactive
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 2.4.21.1
and 2.4.2.1.2):

» Radiomuclide constituent quantity (Tier
A).

* Radionuclide wastestream quantity (Tier

" B).

7.25.1 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
wasle 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.

7.25.1.1 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
N=9.1x10"1V) § AC,
l=

where:

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
contaminetion) above the
respective background
concentrations.

or,

n
N=3.8x10""{V) 2 AC,
. j=1

where:

N =Estimated net actmty 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/1) 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 radionuclide constituent quantity for
the source (or area of observed
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. contamination) is adequately determined
(ﬁ:al 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
72512

7.251.2 Radionuclide wastestream
quantity (Tier B}). Evaluate radionuclide
wastestream quantity for the scurce (or area
of observed contamination) based on the
activity content of radionuclide wastestreams
atlocated 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 ef observed contamination).

e 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 nonradmactwe'

hazardous substances.

* Assign the resulting vah;e as the
_ radionuclide wastestream quantity value for
the source (or area of ohserved
contamination}. ~ .

72513 Calculation of source hazardous
" waste guantity vaiue for radionuclides.

- 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 th
nearest integer.

7.252 Calculation of hazardous waste
quantity factor velue for 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 2-8
(section 2.4.2.2).

For & migration pathway, if the
radionuclide constituent quantity is
adequately determined [see section 7.2.5.1.1)
for ail sources (or all portions of sources and
releases remaining after a removal action),
assign the vélue 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:

* ' If any target for that migration pathway
is subject to Level I or Leve! 1l concentration
(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.

« i 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-§
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 26
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 velue of 100, whichever
is greater. as the bazardous waste
quantity factor value for the
pathway.

--lf the value that would be aas@ed
from Table 26 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.

7.253 Calculation of hazardous waste
quantity factor value for sites containing
mixed radioactive and other hazardous
substances. For each source (or area of
observed contamination) containing mixed
radioactive and other hazardous substances,
calculate two source hazardous waste
quantity valnes—one based on radionuclides
as specified in sections 7.2.5.1 through
7.2.5.1.3 and the other based on the
rionradioactive hazardous substances as
specified in sections 2.4.2.1 through 24.21.5
(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 guantity value for the
source (or area of observed contamination).
Do not ronnd this value te the nearest integer,

Use this combined source hazardous waste
quantity value to caleulate 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 removal
action) or for one or more areas of observed
contamination, as applicable, assign the
value from Table 2-6 or the default value
applicable {or the pathway, whichever is
greater, as the hazardous waste quantity
factor value for the pathway.

7.3 Targets. For radioactive substarces
evaluate the targets factor category as

specified in section 2.5 and sections 3 through
8, except: establish Level 1 and Level Il
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 @ 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.

7.31 Level of contamination at @
sampling locotion. Determine whether Level [
or Level I 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

_speqﬁedmsectmn?.Sl

e Determine which level applies based on
this comparison.

* If none of the radionuclides eligible to be
evaluated for the lamplms location have an
applicabie benchmark, assign Level Ii to the
actual contamination at that sampling
location for the pathway (or threat).

* 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 4.1.33 and
4.2.3.3.

732 Comparison to benchmarks. Use the
following media specific benchmarks
{expressed in activity urits, for example, pCi/
| for water, pCi/kg for soil and for aquatic .-
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 migratior: pathway and
drinking water threat in surface water
migration pethway.

* Uranium Mill Tailings Radiation Control
Act (UMTRCA) standards—soil exposure
pathway only.

» Screening concentration for cancer
corresponding to that concentration that
corresponds to the 10°* individual cancer risk
for inhalation exposures [air migration
pathwayjor 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 gamma-
emitting radionuclides in surface
materials.




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

51667

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
mare than one benchmark applies to the
radionuclide, assign Level 1 if 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). .
1f no radionuclide individually equals or
exceeds its benchmark concentration, but

more than one radionuclide either meets the
criteria for an observed release (or observed
contamination) for the sample or is eligible to
be evaluated for a tissue sample (see sections
4.1.3.3 and 4.2.3.3), calculate a value for index
I for these radionuclides as specified in

" section 2.5.2. If ] equals or exceeds 1, assign

Level I to the sampling location. H [ is less
than 1, assign Level IL

At sites containing mixed radicactive and
other hazardous substances, establish the
level of contamination for each sampling
location considering radioactive substances
and nonradioactive hazardous substances |
separately. Compare the concentration of
each radionuclide and each nonradioactive
hazardous substance from the sampling
location to its respective benchmark
concentration(s). Use only those samples and
only those 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 one or more applicable
radionuclides or other hazardous substances
from any sample equals or exceeds its
benchmark concentration, consider the

sampling location to be subject to Level 1
concentrations. If more than one benchmark
applies to a radionuclide or other hazardous
substance, assign Level [ if the concentration
of the radionuclide or other hazardous
substance equals or exceeds its lowest
applicable benchmark concentration.

If no radionuclide or other hazardous
substance individually exceed a benchmark
concentration, but more than one
radionuclide or other hazardous substance
either meets the criteria for an observed
release (or observed contamination) for the
sample or is eligible to be evaluated for a
tissue sample, calculate an index I for both
types of substances as specified in section
2.5.2. Sum the index I values for the two types
of substances. If the value, individually or
combined, equals or exceeds 1, assign Level I
to the sample location. If it is less than 1,
calculate an index ] for the nonradioactive
hazardous substances as specified in section
2.5.2. If | equals or exceeds 1, assign Level I to
the sampling location. If ] is less than 1,
assign Level I1.

[FR Doc. 90-27195 Filed 12-13-90:8:45 am]
BILLING CODE 6560-50-4 )
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1.0 INTRODUCTION

The Superfund Chemical Data Matrix (SCDM) is a database containing factor values and benchmark

values used for applying the Hazard Ranking System (HRS; 40 CFR Part 300 Appendix A, 55 FR 51583) to
evaluate potential National Priorities List (NPL) sites. The HRS assigns factor values for toxicity, gas
migration potential, gas and ground water mobility, surface water persistence, and bioaccumulation
potential. These assignments are based on the physical, chemical, ecological, toxicological, and radiological
propertics of hazardous substances present at a site. Hazardous substances, as defined for HRS purposes,
includes both hazardous substances referenced in the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) section 101(14), which are substances specifically listed under
other federal laws and are known as “CERCLA hazardous substances,” and “pollutants or contaminants” as
defined in CERCLA itself in section 101(33).

SCDM contains HRS factor values and benchmarks for those hazardous substances frequently found at sites
that are evaluated using the HRS. SCDM also contains the physical, chemical, toxicological, and
radiological input data used to calculate the factors and benchmarks. The input data presented in SCDM are
taken directly from peer reviewed, generally accepted literature sources and databases and/or EPA
developed literature sources and databases; or are calculated using procedures set forth by EPA and in the
HRS. Further HRS procedures are then applied to the input data to determine a factor value or benchmark.
The HRS also assigns extra weight to targets with exposure levels to hazardous substances that are at or
above benchmarks. These benchmarks include both risk-based screening concentrations and concentrations
specified in regulatory limits for the hazardous substances present at a site for a particular migration
pathway.

Chapter 2.0, Data Selection Methodology, of this document explains how data are selected and prioritized
into a hicrarchy for assigning SCDM values. Chapter 3.0, Calculations in SCDM, describes how some
types of data (i.c., volatilization half-lives, distribution coefficients, and screening concentrations) are
internally calculated using data in SCDM and methodologies from published literature or regulatory
guidance documents. Chapter 4.0, Chemical Data, Factor Values, and Benchmarks, describes how SCDM
data, HRS factor values, and benchmark values are presented. The factor values and benchmark values are
listed, substance by substance, in Appendix A. Appendix B contains the HRS factor values and benchmark
tables (organized by pathway) for both nonradiological hazardous substances and radionuclides. Please note
that National Recommended Water Quality Criteria (NRWQC) Chronic Criteria Continuous Concentration
(CCC) and Acute Criteria Maximum Concentration (CMC) values have endnotes associated with them
listed at the end of Appendix B. Appendix C contains a cross-reference index of substance name synonyms.



Page BI-1 HAZARD RANKING SYSTEM

SCDM Data Version :1/27/2004 Hazardous Substance Factor Values

02 Dec 2011

Ground Water Mobility Bioaccumulation
Liquid Non-Liquid Ermisiones Food Chain Environment Erofosieity AirGas  Air Gas
Substance Name CAS Number Toxicity Karst  Non-Karst — Karst Non-Karst River Lake Fresh Salt Fresh Salt Fresh  Salt wi gration Mobility Gas Part
Acenaphthene 000083-32-9  10f  1.00E+00 1.00E-04* 2.00E-01 2.00E-05* 0.4000 0.4000 500.0 500.0 500.0 500.0 10000 1000* 11 0.2000 Yes Yes
Acenaphthylene 000208-96-8 0 1.00E+00 1.00E-04* 2.00E-01 2.00E-05* 0.4000 1.0000 500.0 500.0 500.0 500.0 0 0 11 0.0200 Yes Yes
Acetone 000067-64-1  1*f  1.00E+00 1.00E+00 1.00E+00 1.00E+00 0.0700* 0.0700 0.5 0.5 0.5 0.5 100 1 17 1.0000 Yes No
Acrolein 000107-02-8 100007 1.00E+00 1.00E+00 1.00E+00 1.00E+00 0.0700 0.0700 500.0 500.0 500.0 500.0 10000 1000 17 1.0000 Yes No
Acrylamide 000079-06-1 10000 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.0000 1.0000 5.0 5.0 5.0 5.0 10 10 6 0.2000 Yes Yes
Alachlor** 015972-60-8 100  1.00E+00 1.00E-02 1.00E+00 1.00E-02 0.4000 0.0700 3500.0 500.0 50.0 50.0 1000 1000 6 0.0200 Yes Yes
Aldrin 000309-00-2 10000 1.00E+00 1.00E-04 2.00E-03 2.00E-07 1.0000 1.0000 5000.0% 50000.0 50000.0 50000.0 10000 10000 6 0.0020 Yes Yes
Aluminum 007429-90-5 0 1.00E+00 1.00E+00* 1.00E+00* 1.00E+00* 1.0000 1.0000  50.0 50.0 5000.0% 5000.0% 100 100 No Yes
Americium** 007440-35-9 0 1.00E+00 1.00E+00 1.0000 1.0000 5000.0 5000.0 5000.0 5000.0 0 0 No Yes
Aniline 000062-53-3 10000 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.0000 0.4000 50.0* 50.0* 500.0 500.0 10000 10 11 1.0000 Yes No
Anthracene 000120-12-7 107 1.00E+00 1.00E-04* 2.00E-03 2.00E-07* 0.4000*% 0.4000* 50000.0% 50000.0% 50000.0% 50000.0% 10000 10000* 6 0.0020 Yes Yes
Antimony 007440-36-0 10000 1.00E+00 1.00E-02 1.00E+00 1.00E-02 1.0000 1.0000  5.0% 5.0% 5.0 50.0% 100 100 No Yes
Arsenic 007440-38-2 10000 1.00E+00 1.00E-02 1.00E+00 1.00E-02 1.0000 1.0000 5.0 500.0  5000.0¢*  500.0 10 100 No Yes
Asbestos 001332-21-4 10000 1.00E+00 1.00E-04 1.0000 1.0000 0.5 0.5 0.5 0.5 0 0 No Yes
Barium 007440-39-3 10000 1.00E+00 1.00E-02 1.00E+00 1.00E-02 1.0000 1.0000 500.0% 500.0* 500.0% 500.0* 1 1 No Yes

*  Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
*#*  Indicates new hazardous substance in current version of chemical data ( JANO4 ).
7 See December 2011 SCDM update for volatile substances.



Page BI-2 HAZARD RANKING SYSTEM 02 Dec 2011
SCDM Data Version :1/27/2004 Hazardous Substance Factor Values
Ground Water Mobility Bioaccumulation
o o Persistence - = Ecotoxicity
Liquid Non-Liquid Food Chain Environment AT G Al G

Substance Name CAS Number Toxicity Karst Non-Karst  Karst Non-Karst River Lake Fresh Salt Fresh Salt Fresh  Salt Migration Mobility Gas Part
Benz(a)anthracene 000056-55-3 1000  1.00E+00 1.00E-04* 2.00E-05 2.00E-09* 1.0000 1.0000 50000.0 50000.0 50000.0 50000.0 10000 10000 6 0.0020 Yes Yes
Benzene 000071-43-2 1000*f 1.00E+00 1.00E+00 1.00E+00 1.00E+00 0.4000 0.4000 5000.0 5000.0 5000.0* 50000.0 1000* 1000 17 1.0000 Yes No

Benzidine 000092-87-5 10000 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.0000 0.4000 50.0 50.0 5000.0% 5000.0% 100* 100* 0 0.0002 Yes Yes
Benzo(a)pyrene 000050-32-8 10000 1.00E+00 1.00E-04 2.00E-05 2.00E-09 1.0000 1.0000 50000.0 50000.0%* 50000.0 50000.0% 10000 1000 6 0.0002 Yes Yes
Benzo(g.h,i)perylene 000191-24-2 0 1.00E+00 1.00E-04 2.00E-05 2.00E-09 1.0000 1.0000 50000.0 50000.0 50000.0 50000.0 0 0 No Yes
Benzo(j.k)fluorene (Fluoranthene) 000206-44-0 100 1.00E+00 1.00E-04* 2.00E-03 2.00E-07* 1.0000 1.0000 500.0* 5000.0 5000.0* 5000.0 10000 10000* 6 0.0020 Yes Yes
Benzo(k)fluoranthene 000207-08-9 100 1.00E+00 1.00E-04 2.00E-05 2.00E-09 1.0000 1.0000 50000.0 50000.0 50000.0 50000.0 0 0 6 0.0002 Yes Yes
Beryllium 007440-41-7 10000 1.00E+00 1.00E-02 1.00E+00 1.00E-02 1.0000 1.0000 50.0 50.0 50.0 50.0 0 0 No Yes
Bis (2-ethylhexyl) phthalate 000117-81-7 100 1.00E+00 1.00E-04 2.00E-03 2.00E-07 1.0000 1.0000 50000.0 500.0* 50000.0 5000.0* 1000 1000* 6 0.0002* Yes Yes
Boron 007440-42-8 100 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.0000 1.0000 0.5 0.5 0.5 0.5 0 0 No Yes
Bromodichloromethane 000075-27-4 1007 1.00E+00 1.00E+00 1.00E+00 1.00E+00 0.4000 1.0000 50.0 50.0 50.0 50.0 0 0 17 1.0000 Yes No

Butylbenzyl phthalate 000085-68-7 10 1.00E+00 1.00E-04* 2.00E-01 2.00E-05* 1.0000 1.0000 500.0 500.0 500.0 500.0  1000* 1000* 6 0.0020 Yes Yes
Cadmium 007440-43-9 10000 1.00E+00 1.00E-02 1.00E+00* 1.00E-02* 1.0000 1.0000 5000.0 50000.0% 50000.0* 50000.0% 10000* 1000 No Yes
Carbazole 000086-74-8 10 1.00E+00 1.00E-02* 2.00E-01 2.00E-03* 0.4000 0.0700 500.0 500.0 500.0 500.0 1000* 1000* 6* 0.0200* Yes Yes

*  Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JAN04 ).
**  Indicates new hazardous substance in current version of chemical data ( JANO4 ).
T See December 2011 SCDM update for volatile substances.



Page BI-3 HAZARD RANKING SYSTEM 02 Dec 2011

SCDM Data Version :1/27/2004 Hazardous Substance Factor Values
Ground Water Mobility Bioaccumulation
Liquid Non-Liquid Persistence Food Chain Environment Beotogicity AT G Al G

Substance Name CAS Number Toxicity Karst Non-Karst  Karst Non-Karst River Lake Fresh Salt Fresh Salt Fresh  Salt Migration Mobility Gas Part
Carbon disulfide 000075-15-0  10f  1.OOE+00 1.00E+00 1.00E+00 1.00E+00 0.4000 0.4000 500.0 500.0 500.0 500.0 100 10* 17 1.0000 Yes No
Carbon tetrachloride 000056-23-5 1000f 1.00E+00 1.00E+00 1.00E+00 1.00E+00 0.4000 1.0000 50.0 50.0 500.0*% 500.0% 100 10%* 17 1.0000 Yes No
Cesium 007440-46-2 0 1.00E+00 1.00E-02 1.00E+00 1.00E-02 1.0000 1.0000 5.0%* 50.0* 5.0* 50.0% 0 0 No Yes
Chlordane 000057-74-9 10000 1.00E+00 1.00E-02 2.00E-03 2.00E-05 1.0000 1.0000 5000.0% 5000.0* 50000.0 5000.0%* 10000 10000 6 0.0020 Yes Yes
Chlordane, alpha- 005103-71-9 10000* 1.00E+00 1.00E-02 2.00E-03 2.00E-05 1.0000 1.0000 50000.0* 50000.0* 50000.0* 50000.0* 10000 10000 11*  0.0200* Yes* Yes
Chlordane, gama- 005566-34-7 10000* 1.00E+00 1.00E-02 2.00E-03 2.00E-05 1.0000 1.0000 350000.0 50000.0 50000.0* 50000.0* 0* 0* 6*  0.0020* Yes* Yes
Chlorobenzene 000108-90-7 1007  1.00E+00 1.00E+00 1.00E+00 1.00E+00 0.0007 0.0700 50.0 50.0 5000.0%  5000.0% 10000* 100 17 1.0000 Yes No
Chloroform 000067-66-3 1007  1.00E+00 1.00E+00 1.00E+00 1.00E+00 0.4000 1.0000 5.0 5.0 500.0%* 500.0%* 100* 10 17 1.0000 Yes No
Chromium 007440-47-3 10000 1.00E+00 1.00E-02 1.00E+00 1.00E-02 1.0000 1.0000 500.0%*  500.0 500.0* 500.0 10000* 100 No Yes
Chromium(I1I) 016065-83-1 1 1.00E+00 1.00E-04 1.00E+00 1.00E-04 1.0000 1.0000 500.0 500.0 500.0 500.0 100*  100* No Yes
Chromium(VI) 018540-29-9 10000 1.00E+00 1.00E-02 1.00E+00 1.00E-02 1.0000 1.0000 5.0 500.0 5.0 500.0 100 100 No Yes
Chrysene 000218-01-9 10 1.00E+00 1.00E-04* 2.00E-05 2.00E-09* 1.0000 1.0000 5.0* 5.0% 5000.0 500.0 1000 1000 6 0.0002 Yes Yes
Cobalt 007440-48-4 10%* 1.00E+00 1.00E-02 1.00E+00 1.00E-02 1.0000 1.0000 5000.0% 5000.0%* 5000.0 5000.0 0 0 No Yes
Copper 007440-50-8 0 1.00E+00 1.00E-02 1.00E+00 1.00E-02 1.0000 1.0000 500.0* 50000.0 5000.0¢* 50000.0 1000* 1000* No Yes
Cumene 000098-82-8  10*7  1.00E+00 1.00E-02%* 2.00E-01 2.00E-03* 0.4000 0.4000 500.0 500.0 500.0 500.0 100 1 17 1.0000 Yes No

*  Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JAN04 ).
**  Indicates new hazardous substance in current version of chemical data ( JANO4 ).
T See December 2011 SCDM update for volatile substances.



Page BI-4 HAZARD RANKING SYSTEM

SCDM Data Version :1/27/2004 Hazardous Substance Factor Values

02 Dec 2011

Ground Water Mobility Bioaccumulation
o oo Persistence - = Ecotoxicity
Liquid Non-Liquid Food Chain Environment AT G Al G
Substance Name CAS Number Toxicity Karst Non-Karst  Karst Non-Karst River Lake Fresh Salt Fresh Salt Fresh  Salt Migration Mobility Gas Part
Cyanamide™* 000420-04-2 10 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.0000 1.0000 0.5 0.5 0.5 0.5 10 100 6 0.2000 Yes Yes
Cyanide 000057-12-5 100  1.00E+00 1.00E+00 1.00E+00* 1.00E+00* 1.0000% 1.0000* 0.5 0.5 0.5 0.5 1000 1000 17%  1.0000* Yes* No*
DDD 000072-54-8 100 1.00E+00 1.00E-04 2.00E-03 2.00E-07 1.0000 1.0000 50000.0 50000.0 50000.0 50.0% 10000 10000 6 0.0020 Yes Yes
DDE 000072-55-9 100  1.00E+00 1.00E-04 2.00E-03 2.00E-07 1.0000 1.0000 50000.0 50000.0 50000.0 50000.0 10000 10000 6 0.0020 Yes Yes
DDT 000050-29-3 1000  1.00E+00 1.00E-04 2.00E-03 2.00E-07 1.0000 1.0000 50000.0 50000.0 50000.0 350000.0 10000 10000 6 0.0020 Yes Yes
Di-n-butyl phthalate 000084-74-2 10 1.00E+00 1.00E-04* 2.00E-01 2.00E-05* 1.0000 1.0000 5000.0 5000.0 5000.0 5000.0 1000 10000 6 0.0200 Yes Yes
Di-n-octyl phthalate 000117-84-0 100  1.00E+00 1.00E-04 2.00E-03 2.00E-07 1.0000 1.0000 500.0 500.0  50000.0% 50000.0* 0 0 6 0.0020 Yes Yes
Dibenz(a.h)anthracene 000053-70-3 10000 1.00E+00 1.00E-04 2.00E-05 2.00E-09 1.0000 1.0000 50000.0 50000.0 50000.0 50000.0 0 0 No Yes
Dibenzofuran 000132-64-9 1000*F 1.00E+00 1.00E-04%* 2.00E-01 2.00E-05* 1.0000 1.0000 500.0 500.0 500.0 500.0 1000* 1000* 11 0.0200 Yes Yes
Dibromo-3-chloropropane, 1.2- 000096-12-8 10000f 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.0000 1.0000  50.0 50.0 50.0 50.0 10%* 10* 11 1.0000 Yes No
Dibromoethane, 1,2- 000106-93-4 10007 1.00E+00 1.00E+00 1.00E+00 1.00E+00 0.4000 1.0000 5.0 5.0 5.0 5.0 10* 100* 17 1.0000 Yes No
Dichlorobenzene. 1.4- 000106-46-7 10  1.00E+00 1.00E+00 2.00E-01 2.00E-01 0.4000 1.0000 5000.0* 5000.0* 5000.0* 5000.0%* 1000* 100 17 1.0000 Yes No
Dichloroethane, 1.1- 000075-34-3  10f  1.00E+00 1.00E+00 1.00E+00 1.00E+00 0.4000 1.0000 5.0 5.0 5.0 5.0 0 0 17 1.0000 Yes No
Dichloroethane, 1,2- 000107-06-2 1000f 1.00E+00 1.00E+00 1.00E+00 1.00E+00 0.4000 1.0000 5.0 5.0 5.0 5.0 10% 1 17 1.0000 Yes No

*  Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JAN04 ).
*%  Indicates new hazardous substance in current version of chemical data ( JANO4 ).
T See December 2011 SCDM update for volatile substances.



Page BI-5 HAZARD RANKING SYSTEM 02 Dec 2011

SCDM Data Version :1/27/2004 Hazardous Substance Factor Values
Ground Water Mobility Bioaccumulation
Liquid Non-Liquid Persistence Food Chain Environment Beotogicity AT G Al G

Substance Name CAS Number Toxicity Karst Non-Karst  Karst Non-Karst River Lake Fresh Salt Fresh Salt Fresh  Salt Migration Mobility Gas Part
Dichloroethylene, 1,1- 000075-35-4  10f  1.00E+00 1.00E+00 1.00E+00 1.00E+00 0.4000 1.0000  50.0 50.0 50.0 50.0 100* 1 17 1.0000 Yes No
Dichloroethylene, 1,2-** 000540-59-0 1007  1.00E+00 1.00E-02 1.00E+00 1.00E-02 0.4000 1.0000 50.0 50.0 50.0 50.0 1 1 17 1.0000 Yes No
Dichloroethylene, cis-1,2- 000156-59-2  1000f 1.00E+00 1.00E+00 1.00E+00 1.00E+00 0.4000 1.0000 5.0 5.0 5.0 5.0 0 0 17 1.0000 Yes No
Dichloroethylene, trans-1.2- 000156-60-5 100f 1.00E+00 1.00E+00 1.00E+00 1.00E+00 0.4000 1.0000  50.0 50.0 50.0 50.0 1 1 17 1.0000 Yes No
Dichlorophenol, 2.4- 000120-83-2 1000 1.00E+00 1.00E+00 1.00E+00 1.00E+00 0.0007 0.0700  50.0 50.0 500.0 500.0 10000* 100 11 0.2000 Yes Yes
Dichloropropane, 1,2- 000078-87-5 10007 1.00E+00 1.00E+00 1.00E+00 1.00E+00 0.4000 1.0000 50.0* 50.0* 50.0* 50.0* 10 10* 17 1.0000 Yes No
Dichloropropene, 1,3- 000542-75-6  100*f 1.00E+00 1.00E+00 1.00E+00 1.00E+00 0.4000 0.4000 5.0% 5.0% 5.0% 5.0% 1000 1000* 17 1.0000 Yes No
Dieldrin 000060-57-1 10000 1.00E+00 1.00E-02 2.00E-03 2.00E-05 1.0000 1.0000 50000.0 5000.0 50000.0 50000.0%* 10000 10000 6 0.0020 Yes Yes
Diethyl phthalate 000084-66-2 1 1.00E+00 1.00E-02* 1.00E+00 1.00E-02* 1.0000 1.0000 500.0 500.0 500.0 500.0 10 100* 11 0.2000 Yes Yes
Dimethyl phenol, 2.4- 000105-67-9 100 1.00E+00 1.00E-02* 1.00E+00 1.00E-02* 1.0000 0.4000 500.0 500.0 500.0 500.0 100  1000* 11 0.2000 Yes Yes
Dinitrobenzene, 1,3- 000099-65-0 10000 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.0000 0.4000%* 5.0 5.0 5.0 5.0 100 100 6 0.0200 Yes Yes
Dioxin 1.4-** 000290-67-5 10 1.00E+00 0.4000 0.0700 0.5 0.5 0.5 0.5 0 0 No Yes
Diphenylhydrazine, 1.2- 000122-66-7 1000  1.00E+00 1.00E-02* 2.00E-01 2.00E-03* 1.0000 1.0000 50.0 50.0 50.0 50.0 1000 1000 6 0.0200 Yes Yes
Disulfoton 000298-04-4 10000 1.00E+00 1.00E-04* 2.00E-01 2.00E-05* 1.0000 0.4000 500.0 500.0  5000.0%* 5000.0* 10000 10000* 6 0.0200 Yes Yes

*  Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JAN04 ).
**  Indicates new hazardous substance in current version of chemical data ( JANO4 ).
T See December 2011 SCDM update for volatile substances.



Page BI-6 HAZARD RANKING SYSTEM

SCDM Data Version :1/27/2004 Hazardous Substance Factor Values

02 Dec 2011

Ground Water Mobility Bioaccumulation

Liquid Non-Liquid Persistente Food Chain Environment Beotoxicity AT G Al G
Substance Name CAS Number Toxicity Karst Non-Karst  Karst Non-Karst River Lake Fresh Salt Fresh Salt Fresh  Salt Migration Mobility Gas Part
Endosulfan (I or IT) 000115-29-7 100  1.00E+00 1.00E+00 2.00E-03 2.00E-03 1.0000 0.4000 5.0%* 5000.0  50000.0 5000.0 10000 10000 11 0.0020 Yes Yes
Endosulfan I** 000959-98-8 100 1.00E+00 1.00E+00 2.00E-03 2.00E-03 1.0000 1.0000 500.0 500.0 50000.0 50000.0 10000 10000 11 0.0020 Yes Yes
Endosulfan IT** 033213-65-9 100 1.00E+00 1.00E+00 1.0000 1.0000 500.0 500.0 5000.0 5000.0 10000 10000 L1 0.0020 Yes Yes
Endrin 000072-20-8 10000 1.00E+00 1.00E-02 2.00E-03 2.00E-05 1.0000 1.0000 50000 5000.0 50000.0 5000.0 10000 10000 6 0.0020 Yes Yes
Endrin aldehyde 007421-93-4 0 1.00E+00 1.00E-04* 2.00E-03* 2.00E-07* 1.0000% 1.0000* 5000.0* 5000.0%* 5000.0% 5000.0% 0 0 6%  0.0020* Yes* Yes
Ethyl benzene 000100-41-4 107 1.00E+00 1.00E+00 1.00E+00 1.00E+00 0.0007* 0.0700*  50.0 50.0 50.0 50.0 100 1000* 17 1.0000 Yes No
Ethyl chloride 000075-00-3 1 1.00E+00 1.00E+00 1.00E+00 1.00E+00 0.0007 0.0700 5.0 5.0 5.0 5.0 0 0 17 1.0000 Yes No
Ethylene glycol monobutyl ether 000111-76-2 10 1.00E+00 1.00E+00 1.0000 1.0000 5.0 5.0 5.0 5.0 1 1 No Yes
(EBGE)**
Fluorene 000086-73-7 1007  1.00E+00 1.00E-04* 2.00E-01 2.00E-05* 1.0000 1.0000 500.0% 500.0% 5000.0 5000.0 1000 1000 11 0.0200 Yes Yes
Fluorine 007782-41-4 10 1.00E+00 1.00E-02 2.00E-01* 2.00E-03* 0.4000 0.0700 50000.0*% 50000.0%* 50000.0%* 50000.0%* 0 0 17 1.0000 Yes No
Heptachlor 000076-44-8 1000  1.00E+00 1.00E-04 2.00E-03 2.00E-07 0.4000%* 0.4000* 50000.0*% 50000.0* 50000.0 50000.0 10000 10000 11 0.0200 Yes Yes
Heptachlor epoxide, alpha, beta, 001024-57-3 10000 1.00E+00 1.00E-04* 2.00E-03 2.00E-07* 1.0000 1.0000 35000.0* 5000.0%* 50000.0 35000.0* 10000 10000 6 0.0200 Yes Yes
gamma
Heptachlorodibenzo-p-dioxin** 037871-00-4 0 1.00E+00 1.00E-04 2.00E-05 2.00E-09 1.0000 1.0000 50000.0 50000.0 50000.0 50000.0 0 0 No Yes
Heptachlorodibenzo-p-dioxin 035822-46-9 10000 1.00E+00 1.00E-04 2.00E-05 2.00E-09 1.0000 1.0000 50000.0 50000.0 50000.0 50000.0 0 0 No Yes
1,2.3.4,6.7.8-

* Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JAN04 ).
*#*  Indicates new hazardous substance in current version of chemical data ( JANO4 ).
7 See December 2011 SCDM update for volatile substances.
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SCDM Data Version :1/27/2004 Hazardous Substance Factor Values
Ground Water Mobility Bioaccumulation
o o Persistence - = Ecotoxicity
Liquid Non-Liquid Food Chain Environment AT G Al G
Substance Name CAS Number Toxicity Karst Non-Karst  Karst Non-Karst River Lake Fresh Salt Fresh Salt Fresh  Salt Migration Mobility Gas Part
Heptachlorodibenzofuran 067562-39-4 10000 1.00E+00 1.00E-04 2.00E-05 2.00E-09 1.0000 1.0000 50000.0 50000.0 50000.0 50000.0 0 0 6* 0.0002* Yes* Yes
1.2,3.4.6,7.8-
Heptachlorodibenzofuran 055673-89-7 10000* 1.00E+00 0.4000 0.0700 0.5 0.5 05 05 0 0 No Yes
1,2.3.4.7.8.9-
Hexabromobiphenyl (PBB)** 036355-01-8 1 1.00E+00 1.00E-04 2.00E-05 2.00E-09 1.0000 1.0000 50000.0 50000.0 50000.0 50000.0 0 0 [3 0.0002 Yes Yes
Hexachlorobenzene 000118-74-1 1000 1.00E+00 1.00E-02 2.00E-05 2.00E-07 1.0000 1.0000 50000.0* 50000.0 50000.0 50000.0 10000* 10000 11 0.0200 Yes Yes
Hexachlorobutadiene 000087-68-3 10000 1.00E+00 1.00E-04* 2.00E-01 2.00E-05* 1.0000 1.0000 50.0 50000.0* 5000.0 50000.0* 10000 1000* 17 1.0000 Yes No
Hexachlorocyclohexane, alpha- 000319-84-6 10000 1.00E+00 1.00E+00 2.00E-01 2.00E-01 1.0000 1.0000 5000.0* 50000.0* 5000.0%* 50000.0%* 1000* 1000 11 0.0200 Yes Yes
Hexachlorocyclohexane, beta- 000319-85-7 100 1.00E+00 1.00E+00 2.00E-03 2.00E-03 1.0000 1.0000 500.0 500.0 5000.0%  5000.0 1000* 1000* 6 0.0020 Yes Yes
Hexachlorodibenzo-p-dioxin 039227-28-6 10000 1.00E+00 1.00E-04 2.00E-05 2.00E-09 1.0000 1.0000 50000.0 50000.0 50000.0 50000.0 0 0 No Yes
1.2,3.4.7,8-
Hexachlorodibenzo-p-dioxin 057653-85-7 10000 1.00E+00 1.00E-04* 1.0000* 1.0000* 5000.0 5000.0 5000.0 5000.0 0* 0* No Yes
1.2.3.6,7.8-
Hexachlorodibenzo-p-dioxin 019408-74-3 10000 1.00E+00 1.00E-04* 2.00E-05* 2.00E-09* 1.0000% 1.0000* 50000.0* 50000.0* 50000.0% 50000.0* 0 0 No Yes
1,2,3,7.8.9-
Hexachlorodibenzofuran 1,2,3,4.7.8- 070648-26-9 10000 1.00E+00 1.00E-04 2.00E-05 2.00E-09 1.0000 1.0000 50000.0 50000.0 50000.0 50000.0 0 0 No Yes
Hexachlorodibenzofuran 1.2,.3.6,7.8- 057117-44-9 10000 1.00E+00 0.4000 0.0700 0.5 0.5 0.5 0.5 0 0 No Yes
Hexachlorodibenzofuran 1.2,3,7.8,9- 072918-21-9 10000 1.00E+00 0.4000 0.0700 0.5 0.5 0.5 0.5 0 0 No Yes

* Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JAN04 ).
#*  Indicates new hazardous substance in current version of chemical data ( JANO4 ).
7 See December 2011 SCDM update for volatile substances.
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Ground Water Mobility Bioaccumulation
o o Persistence - = Ecotoxicity
Liquid Non-Liquid Food Chain Environment AT G Al G
Substance Name CAS Number Toxicity Karst Non-Karst  Karst Non-Karst River Lake Fresh Salt Fresh Salt Fresh  Salt Migration Mobility Gas Part
Hexachlorodibenzofuran 2.3.4,6.7.8-  060851-34-5 10000 1.00E+00 0.4000 0.0700 0.5 0.5 0.5 0.5 0 0 No Yes
Hydrazine 000302-01-2 10000 1.00E+00 1.00E+00 1.00E+00 1.00E+00 0.4000* 0.0700%* 0.5 0.5 0.5 0.5 10000 100 11* 1.0000 Yes No
Hydrogen sulfide 007783-06-4 1000* 1.00E+00 1.00E+00 1.00E+00 1.00E+00 0.0007* 0.0700 0.5 0.5 0.5 0.5 1000 1000 17 1.0000 Yes No
Indeno(1,2.3-cd)pyrene 000193-39-5 1000 1.00E+00 1.00E-04 2.00E-05 2.00E-09 1.0000 1.0000 50000.0 50000.0 50000.0 50000.0 0 0 No Yes
Tron 007439-89-6 1 1.00E+00 1.00E-02 1.00E+00 1.00E-02 1.0000 1.0000 5000.0* 35000.0%* 5000.0% 5000.0% 10 10 No Yes
Lead 007439-92-1 10000 1.00E+00 1.00E-02 1.00E+00* 1.00E-02* 1.0000 1.0000 5.0% 5000.0 50000.0% 5000.0 1000 1000 No Yes
Lead chromate** 007758-97-6 10000  1.00E+00 2.00E-03 1.0000 1.0000 50000.0 50000.0 50000.0 50000.0 0 0 No Yes
Lindane 000058-89-9 10000 1.00E+00 1.00E+00 2.00E-01 2.00E-01 1.0000 1.0000 50000.0* 5000.0* 50000.0* 5000.0%* 10000 10000 11 0.0200 Yes Yes
Manganese 007439-96-5 10000 1.00E+00 1.00E-02 1.00E+00 1.00E-02 1.0000 1.0000 50000.0% 50000.0%* 50000.0 50000.0 0 0 No Yes
Mercury 007439-97-6 100007 1.00E+00 1.00E-02 1.00E+00* 1.00E-02* 1.0000* 1.0000 50000.0 50000.0 50000.0 50000.0 10000 10000 17 0.2000 Yes Yes
Methoxychlor 000072-43-5 100  1.00E+00 1.00E-04* 2.00E-03 2.00E-07* 1.0000 1.0000 5.0* 50000.0%* 5000.0* 50000.0* 10000 10000 6 0.0020 Yes Yes
Methyl Parathion 000298-00-0 10000 1.00E+00 1.00E-02* 2.00E-01 2.00E-03* 1.0000 0.4000 50.0 50.0 50.0 50.0 10000 10000 6 0.0200 Yes Yes
Methyl ethyl ketone 000078-93-3  1*f  1.00E+00 1.00E+00 1.00E+00 1.00E+00 0.4000 0.4000 0.5 0.5 0.5 0.5 1 1 17 1.0000 Yes No
Methyl isobutyl ketone 000108-10-1 10* 1.0OE+00 1.00E+00 1.00E+00 1.00E+00 0.4000 0.4000 5.0 5.0 5.0 5.0 1 1 17 1.0000 Yes No

*  Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
*#%  Indicates new hazardous substance in current version of chemical data ( JANO4 ).
T See December 2011 SCDM update for volatile substances.
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Ground Water Mobility Bioaccumulation
Liquid Non-Liquid Persistence Food Chain Environment Beotogicity AT G Al G

Substance Name CAS Number Toxicity Karst Non-Karst  Karst Non-Karst River Lake Fresh Salt Fresh Salt Fresh  Salt Migration Mobility Gas Part
Methyl phenol. 4- 000106-44-5 100  1.00E+00 1.00E-02* 1.00E+00 1.00E-02* 0.0007* 0.0007* 5.0 5.0 5.0 5.0 100*  100* 11 1.0000 Yes No
Methyl tert-butyl ether (MTBE)** 001634-04-4 107 1.00E+00 1.00E+00 1.00E+00 1.00E+00 0.4000 1.0000 5.0 5.0 5.0 5.0 1 1 17 1.0000 Yes No
Methylene chloride (dichloromethane) 000075-09-2  10f  1.00E+00 1.00E+00 1.00E+00 1.00E+00 0.4000 1.0000 5.0 5.0 500.0%  500.0* 1 10 17 1.0000 Yes No
Methylnaphthalene, 2- 000091-57-6 10007 1.00E+00 1.00E-02 2.00E-01 2.00E-03 0.4000 0.4000 50000.0* 50000.0% 50000.0* 50000.0* 100* 1000 11 0.2000 Yes Yes
Naphthalene 000091-20-3 1000*f 1.00E+00 1.00E-02* 2.00E-01 2.00E-03* 0.4000 0.4000 50000.0* 5000.0%* 50000.0* 5000.0 1000 1000 11 0.2000 Yes Yes
Nickel 007440-02-0 10000 1.00E+00 1.00E-02 1.00E+00* 1.00E-02* 1.0000 1.0000 0.5 500.0 500.0 500.0  100* 1000 No Yes
Nitrosodiphenylamine, N- 000086-30-6 10 1.00E+00 1.00E-02* 2.00E-01 2.00E-03* 1.0000 1.0000 500.0 500.0 500.0 500.0 100 100 6 0.0200 Yes Yes
Pentachlorodibenzo-p-dioxin 040321-76-4 10000 1.00E+00 1.00E-04 2.00E-05* 2.00E-09* 1.0000 1.0000 50000.0 50000.0 50000.0 50000.0 o* 0* No Yes
1.2.3,7.8-

Pentachlorodibenzofuran 1.2.3.7.8- 057117-41-6 0* 1.00E+00 1.00E-04 2.00E-05 2.00E-09 1.0000 1.0000 50000.0 50000.0 50000.0 50000.0 0 0 No Yes
Pentachlorodibenzofuran 2.3.4.7.8-** 057117-31-4 10000 1.00E+00 1.00E-04 1.0000 1.0000 0.5 0.5 0.5 0.5 0 0 6 0.0020 Yes Yes
Pentachlorophenol (PCP) 000087-86-5 100 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.0000 1.0000 50000.0% 5000.0% 50000.0% 5000.0% 100 1000 6 0.0200 Yes Yes
Perchlorate®* 014797-73-0 10000 1.00E+00 1.00E+00 1.00E+00 1.00E+00 0.4000 0.0700 0.5 0.5 0.5 0.5 0 0 No Yes
Phenanthrene 000085-01-8 0 1.00E+00 1.00E-04* 2.00E-01 2.00E-05* 0.4000* 0.4000* 5000.0* 5000.0* 50000.0* 5000.0* 10000* 10000* 11 0.0200 Yes Yes
Phenol 000108-95-2 10%* 1.00OE+00 1.00E+00 1.00E+00 1.00E+00 0.0007* 0.0700*% 50.0%* 5.0 50000.0* 5.0 10000 1000* 11 1.0000 Yes No
Plutonium 007440-07-5 0 1.00E+00 1.00E-04 1.0000 1.0000 500.0%* 500.0%  500.0%  500.0% 0 0 No Yes

* Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JAN04 ).
*#*  Indicates new hazardous substance in current version of chemical data ( JANO4 ).

7 See December 2011 SCDM update for volatile substances.
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Substance Name CAS Number Toxicity Karst Non-Karst Karst Non-Karst River Lake  Fresh Salt Fresh Salt Fresh  Salt Migration Mobility Gas Part
Polychlorinated biphenyls (PCBs) 001336-36-3 10000 1.00E+00 1.00E-04 2.00E-03 2.00E-07 1.0000 1.0000 50000.0 50000.0 50000.0 50000.0 10000 10000 11 0.0200 Yes Yes
Pyrene 000129-00-0 100§ 1.00E+00 1.00E-04* 2.00E-01* 2.00E-05 1.0000 1.0000 50000.0* 5000.0 50000.0* 5000.0 10000 10000 6 0.0020 Yes Yes
Radium 007440-14-4 0 1.00E+00 1.00E-02 1.00E+00* 1.00E-02* 1.0000 1.0000 0.5* 0.5* 0.5% 0.5* 0 0 No Yes
Radon 010043-92-2 0 1.00E+00 1.00E+00 1.00E+00 1.00E+00 0.4000 0.0700 0.5 0.5 0.5 0.5 0 0 17 1.0000 Yes No
Selenium 007782-49-2 100  1.00E+00 1.00E+00* 1.00E+00 1.00E+00* 1.0000 1.0000 50.0*  500.0*  500.0*  500.0* 1000 100 No Yes
Silver 007440-22-4 100 1.00OE+00 1.00E+00 1.00E+00* 1.00E+00* 1.0000 1.0000 50.0  50000.0% 50.0 50000.0% 10000 10000 No Yes
Strontium 007440-24-6 1 1.00E+00 1.00E-02 1.00E+00 1.00E-02 1.0000 1.0000 5.0* 5.0* 5.0% 5.0* 0 0 No Yes
Styrene 000100-42-5 107 1.00E+00 1.00E-02* 1.00E+00 1.00E-02* 0.4000 1.0000 50.0 50.0 50.0 50.0 100 100 17 1.0000 Yes No
Tetrachlorobenzene, 1,2.4,5- 000095-94-3 10000 1.00E+00 1.00E-02 2.00E-03 2.00E-05 1.0000 1.0000 5000.0 5000.0 5000.0 5000.0 10000* 1000 17 0.2000 Yes Yes
Tetrachlorodibenzo-p-dioxin** 041903-57-5 0 1.00E+00 1.00E-04 2.00E-05 2.00E-09 1.0000 1.0000 50000.0 50000.0 50000.0 50000.0 0 0 No Yes
Tetrachlorodibenzo-p-dioxin 2.3,7,8- 001746-01-6 10000 1.00E+00 1.00E-04 2.00E-05 2.00E-09 1.0000 1.0000 5000.0 5000.0 5000.0 5000.0 0F 0* 6 0.0002 Yes Yes
(TCDD)

Tetrachlorodibenzofuran 2,3.7.8- 051207-31-9 10000 1.00E+00 1.00E-04 2.00E-05%* 2.00E-09* 1.0000 1.0000 50000.0 50000.0 50000.0 50000.0 0 0 6%* 0.0020* Yes* Yes
Tetrachloroethane, 1.1,2.2- 000079-34-5 1007  1.00E+00 1.00E+00 1.00E+00 1.00E+00 0.4000 1.0000 5.0 5.0 5.0 5.0 0* 0* 11 1.0000 Yes No
Tetrachloroethylene 000127-18-4 100f 1.00E+00 1.00E+00 1.00E+00 1.00E+00 0.4000 1.0000 50.0 50.0 50.0 50.0 0* 0* 17 1.0000 Yes No

* Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JAN04 ).
*#*  Indicates new hazardous substance in current version of chemical data ( JANO4 ).
7 See December 2011 SCDM update for volatile substances.
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Substance Name CAS Number Toxicity Karst Non-Karst  Karst Non-Karst River Lake Fresh Salt Fresh Salt Fresh  Salt Migration Mobility Gas Part
Thallium 007440-28-0 100  1.00E+00 1.00E-02* 1.00E+00 1.00E-02* 1.0000 1.0000 3500.0 50.0 500.0 50.0 0* 0* No Yes
Toluene 000108-88-3 107 1.00E+00 1.00E+00 1.00E+00 1.00E+00 0.0700% 0.0700* 50.0 50.0 5000.0%* 50.0 100 100 15 1.0000 Yes No
Toxaphene 008001-35-2 1000  1.00E+00 1.00E-04* 2.00E-03 2.00E-07* 1.0000 1.0000 50000.0 50000.0 50000.0 50000.0 10000 10000 6 0.0020 Yes Yes
Trichlorobenzene, 1,2.4- 000120-82-1 10007 1.00E+00 1.00E+00 2.00E-01 2.00E-01 04000 1.0000 5000.0* 5000  5000.0* 500.0 1000 10000* 17 1.0000 Yes No
Trichloroethane, 1,1.1- 000071-55-6 17 1.00E+00 1.00E+00 1.00E+00 1.00E+00 0.4000 1.0000 50 5.0 5.0 5.0 10 10 17 1.0000 Yes No
Trichloroethane, 1.1.2- 000079-00-5 10000f 1.00E+00 1.00E+00 1.00E+00 1.00E+00 0.4000 1.0000 50.0 50.0 50.0 50.0 100* 10 17 1.0000 Yes No
Trichloroethylene (TCE) 000079-01-6  Refer to Trichloroethylene (TCE) Appendix BI Interim Report, 10/23/2006

Trichlorofluoromethane 000075-69-4 107 1.00E+00 1.00E+00 1.00E+00 1.00E+00 0.4000 1.0000 50.0 50.0 50.0 50.0 0 0 17 1.0000 Yes No
Trichlorophenol, 2.4.6- 000088-06-2 10 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.0000 0.4000 5000.0* 5000.0* 50000.0 50000.0 1000 100 11 0.2000 Yes Yes
Trichloropropane, 1.2,3- 000096-18-4 10000f 1.00E+00 1.00E+00 1.00E+00 1.00E+00 0.4000 1.0000 5.0% 5.0% 5.0% 5.0% 10 10 11 1.0000 Yes No
Trifluralin (Treflan) 001582-09-8 100 1.00E+00 1.00E-02 2.00E-01 2.00E-03 1.0000 1.0000 5000.0 5000.0 50000.0 50000.0 10000 10000* 11 0.0200 Yes Yes
Trinitrobenzene, 1.3.5- 000099-35-4  100* 1.00E+00 1.00E+00 1.00E+00 1.00E+00 0.4000 0.0700 5.0 5.0 5.0 5.0 1000 1000 0*  0.0020* Yes Yes
Vanadium 007440-62-2 100 1.00OE+00 1.00E-02 1.00E+00* 1.00E-02* 1.0000 1.0000 500.0% 500.0*% 500.0%* 500.0%* 0 0 No Yes
Vinyl acetate 000108-05-4  10f  1.00E+00 1.00E+00 1.00E+00 1.00E+00 0.0700* 0.0700* 0.5 0.5 0.5 0.5 10 100* 17 1.0000 Yes No

* Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JAN04 ).
#*  Indicates new hazardous substance in current version of chemical data ( JANO4 ).
7 See December 2011 SCDM update for volatile substances.



Page BI-12 HAZARD RANKING SYSTEM 02 Dec 2011

SCDM Data Version :1/27/2004 Hazardous Substance Factor Values
Ground Water Mobility Bioaccumulation
Liquid Non-Liquid Persistenie Food Chain Environment Beotoxieity AT G Al G

Substance Name CAS Number Toxicity Karst Non-Karst  Karst Non-Karst River Lake Fresh Salt Fresh Salt Fresh  Salt Migration Mobility Gas Part
Vinyl chloride 000075-01-4 100007 1.00E+00 1.00E+00 1.00E+00 1.00E+00 0.0007 0.0700 5.0 5.0 5.0 5.0 0 0 17 1.0000 Yes No
Xylene** 001330-20-7 1007 1.00E+00 1.00E-02 1.00E+00 1.00E-02 0.4000 1.0000 50.0 50.0 50.0 50.0 100 100 17 1.0000 Yes No
Xylene. m- 000108-38-3 100§  1.00E+00 1.00E+00 1.00E+00 1.00E+00 0.0007* 0.0700* 500.0 500.0 500.0 500.0 100  100* 17 1.0000 Yes No
Xylene. o- 000095-47-6 1007 1.00E+00 1.00E+00 1.00E+00 1.00E+00 0.4000 1.0000 50.0 50.0 50.0 50.0 100 100 17 1.0000 Yes No
Xylene, p- 000106-42-3 100§  1.00E+00 1.00E+00 1.00E+00 1.00E+00 0.0007* 0.0700*  50.0 50.0 50.0 50.0 100  100* 17 1.0000 Yes No
Zine 007440-66-6 10 1.0OE+00 1.00E-02 1.00E+00* 1.00E-02* 1.0000 1.0000 5.0%*  50000.0 50000.0% 350000.0 10 100 No Yes

* Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JAN04 ).
*#*  Indicates new hazardous substance in current version of chemical data ( JANO4 ).
7 See December 2011 SCDM update for volatile substances.



Page BI-13 HAZARD RANKING SYSTEM

SCDM Data Version : 1/27/2004 Hazardous Substance Factor Values

02 Dec 2011

Ground Water Mobility Bioaccumulation
Liquid Non-Liquid s L Food Chain Environment Kevlpsiciy Air Gas  Aiir Gas
Substance Name CAS Number Toxicity  Karst Non-Karst  Karst Non-Karst  River Lake Fresh Salt Fresh Salt Fresh  Salt Migration Mobility Gas Part
Americium 241 014596-10-2 10000 1.00E+00 1.00E-02 1.0000 1.0000 0.5 05 05 0.5 10000 10000 No Yes
Antimony 125(+D) (radionuclide) 014234-35-6 1000  1.00E+00 1.00E-02 1.00E+00 1.00E-02 1.0000 1.0000 5.0% 5.0% 5.0 50.0% 1000 1000 No Yes
Cadmium 109 (radionuclide) 014109-32-1 1000 1.00E+00 1.00E-02 1.00E+00* 1.00E-02* 1.0000 1.0000 5000.0 50000.0* 50000.0% 50000.0* 1000 1000 No Yes
Cesium 137(+D) (radionuclide) 010045-97-3 10000 1.00E+00 1.00E-02 1.00E+00 1.00E-02 1.0000 1.0000 5.0% 50.0% 5.0% 50.0% 10000 10000 No Yes
Cobalt 57 (radionuclide) 013981-50-5 100 1.00E+00 1.00E-02 1.00E+00 1.00E-02 1.0000 1.0000 5000.0% 5000.0% 5000.0 5000.0 100 100 No Yes
Cobalt 60 (radionuclide) 010198-40-0 10000 1.00E+00 1.00E-02 1.00E+00 1.00E-02 1.0000 1.0000 5000.0% 5000.0* 5000.0 5000.0 10000 10000 No Yes
Tron 55 (radionuclide) 014681-59-5 100 1.00E+00 1.00E-02 1.00E+00 1.00E-02 1.0000 1.0000 5000.0% 5000.0% 5000.0% 5000.0% 100 100 No Yes
Lead 210(+D) (radionuclide) 014255-04-0 10000 1.00E+00 1.00E-02 1.00E+00* 1.00E-02* 1.0000 1.0000 5.0* 5000.0 50000.0* 5000.0 10000 10000 No Yes
Manganese 54 (radionuclide) 013966-31-9 1000 1.00E+00 1.00E-02 1.00E+00 1.00E-02 1.0000 1.0000 50000.0% 50000.0% 50000.0 50000.0 1000 1000 No Yes
Nickel 59 (radionuclide) 014336-70-0 100  1.00E+00 1.00E-02 1.00E+00* 1.00E-02* 1.0000 1.0000 0.5 500.0 500.0 500.0 100 100 No Yes
Nickel 63 (radionuclide) 013981-37-8 100 1.00E+00 1.00E-02 1.00E+00* 1.00E-02* 1.0000 1.0000 0.5 500.0 500.0 500.0 100 100 No Yes
Plutonium 236 (radionuclide) 015411-92-4 10000 1.00E+00 1.00E-04 1.0000 1.0000 500.0% 500.0*  500.0*  500.0* 10000 10000 No Yes
Plutonium 238 (radionuclide) 013981-16-3 10000 1.00E+00 1.00E-04 1.0000 1.0000 500.0% 500.0*  500.0*  500.0* 10000 10000 No Yes
Plutonium 239 (radionuclide) 015117-48-3 10000 1.00E+00 1.00E-04 1.0000 1.0000 500.0% 500.0% 500.0% 500.0% 10000 10000 No Yes
Plutonium 240 (radionuclide) 014119-33-6 10000 1.00E+00 1.00E-04 1.0000 1.0000 500.0%* 500.0* 500.0* 500.0%* 10000 10000 No Yes

*  Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
** Indicates new hazardous substance in current version of chemical data ( JANO4 ).
T See December 2011 SCDM update for volatile substances.



Page BI-14 HAZARD RANKING SYSTEM

SCDM Data Version : 1/27/2004 Hazardous Substance Factor Values

02 Dec 2011

Ground Water Mobility Bioaccumulation
o P Persistence z - Ecotoxicity
Liquid Non-Liquid Food Chain Environment e—
Substance Name CAS Number Toxicity Karst Non-Karst  Karst Non-Karst  River Lake Fresh Salt Fresh Salt Fresh  Salt wmi gration Mobility Gas Part
Plutonium 241(+D) (radicnuclide) 014119-32-5 10000 1.00E+00 1.00E-04 1.0000 1.0000 500.0%* 500.0*  500.0*  500.0* 10000 10000 No Yes
Plutonium 242 (radionuclide) 013982-10-0 10000 1.00E+00 1.00E-04 1.0000 1.0000 500.0%  500.0% 500.0% 500.0% 10000 10000 No Yes
Plutonium 243 (radionuclide) 015706-37-3 100  1.00E+00 1.00E-04 0.0700 0.0700 500.0* 500.0%*  500.0*  500.0*% 100 100 No Yes
Plutonium 244(+D) (radionuclide) 014119-34-7 10000 1.00E+00 1.00E-04 1.0000 1.0000 500.0% 500.0*% 500.0* 500.0% 10000 10000 No Yes
Radium 226(+D) (radionuclide) 013982-63-3 10000 1.00E+00 1.00E-02 1.00E+00* 1.00E-02* 1.0000 1.0000 0.5% 0.5% 0.5% 0.5% 10000 10000 No Yes
Radium 228(+D) (radionuclide) 015262-20-1 10000 1.00E+00 1.00E-02 1.00E+00* 1.00E-02* 1.0000 1.0000  0.5* 0.5% 0.5% 0.5% 10000 10000 No Yes
Radon 222 (+D)(radionuclide) 014859-67-7 1000  1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.0000 0.4000 0.5 0.5 0.5 05 1000 1000 17 1.0000 Yes No
Silver 108m(+D) (radionuclide) 014391-65-2 1000* 1.00E+00 1.00E+00 1.00E+00* 1.00E+00* 1.0000 1.0000 50.0 50000.0*  50.0  50000.0% 1000* 1000* No Yes
Silver 110m (radionuclide) 014391-76-5 1000* 1.00E+00 1.00E+00 1.00E+00* 1.00E+00* 1.0000 1.0000 50.0  50000.0% 50.0 50000.0* 1000* 1000* No Yes
Strontium 90(+D) (radionuclide) 010098-97-2 10000 1.00E+00 1.00E-02 1.00E+00 1.00E-02 1.0000 1.0000 5.0% 5.0% 5.0% 5.0% 10000 10000 No Yes
Technetium 99 (radionuclide)** 014133-76-7 1000  1.00E+00 1.00E+00 1.0000 1.0000 0.5 0.5 0.5 0.5 1000 1000 No Yes
Thallium 204 (radionuclide) 013968-51-9 1000* 1.00E+00 1.00E-02% 1.00E+00 1.00E-02* 1.0000 1.0000 500.0 50.0 500.0 50.0 1000* 1000* No Yes
Thorium 227 (radionuclide) 015623-47-9 10000 1.00E+00 1.00E-02* 1.00E+00 1.00E-02* 1.0000 0.4000 0.5* 0.5*% 0.5% 0.5% 10000 10000 No Yes
Thorium 228(+D) (radionuclide) 014274-82-9 10000 1.00E+00 1.00E-02* 1.00E+00 1.00E-02* 1.0000 1.0000 0.5% 0.5% 0.5% 0.5% 10000 10000 No Yes

* Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
*#* Indicates new hazardous substance in current version of chemical data ( JANO4 ).
T See December 2011 SCDM update for volatile substances.



Page BI-15 HAZARD RANKING SYSTEM 02 Dec 2011

SCDM Data Version : 1/27/2004 Hazardous Substance Factor Values
Ground Water Mobility Bioaccumulation
o T Persistence z - Ecotoxicity
Liquid Non-Liquid Food Chain Environment AT GEE AT G

Substance Name CAS Number Toxicity Karst Non-Karst  Karst Non-Karst  River Lake Fresh Salt Fresh Salt Fresh  Salt Migration Mobility Gas Part
Thorium 229(+D) (radionuclide) 015594-54-4 10000 1.00E+00 1.00E-02* 1.00E+00 1.00E-02* 1.0000 1.0000 0.5* 0.5% (5% 0.5% 10000 10000 No Yes
Thorium 230 (radionuclide) 014269-63-7 10000 1.00E+00 1.00E-02* 1.00E+00 1.00E-02* 1.0000 1.0000 0.5% 0.5% 0.5% 0.5% 10000 10000 No Yes
Thorium 231 (radionuclide) 014932-40-2 1000* 1.00E+00 1.00E-02* 1.00E+00 1.00E-02* 0.4000 0.0700 0.5* 0.5% (5% 0.5% 1000* 1000* No Yes
Thorium 232 (radionuclide) 007440-29-1 10000 1.00E+00 1.00E-02* 1.00E+00 1.00E-02* 1.0000 1.0000 0.5% 0.5% 0.5% 0.5* 10000 10000 No Yes
Thorium 234 (radionuclide) 015065-10-8 10000* 1.00E+00 1.00E-02* 1.00E+00 1.00E-02* 1.0000 1.0000 0.5* 0.5% 0.5% 0.5%  10000* 10000* No Yes
Tritium 010028-17-8 100 1.00E+00 1.00E+00 1.0000 1.0000 0.5 0.5 0.5 0.5 100 100 17 1.0000 Yes No
Uranium 232 (radionuclide) 014158-29-3 10000 1.00E+00 1.00E+00* 2.00E-01* 2.00E-01* 1.0000 1.0000 0.5* 0.5% 0.5* 0.5* 10000 10000 No Yes
Uranium 233 (radionuclide) 013968-55-3 10000 1.00E+00 1.00E+00* 2.00E-01* 2.00E-01* 1.0000 1.0000 0.5% 0.5% 0.5* 0.5* 10000 10000 No Yes
Uranium 234 (radionuclide) 013966-29-5 10000 1.00E+00 1.00E+00* 2.00E-01* 2.00E-01* 1.0000 1.0000 0.5% 0.5% 0.5% 0.5% 10000 10000 No Yes
Uranium 235(+D) (radionuclide) 015117-96-1 10000 1.00E+00 1.00E+00* 2.00E-01* 2.00E-01* 1.0000 1.0000 0.5* 0.5% 0.5%* 0.5* 10000 10000 No Yes
Uranium 236(+D) (radionuclide) 013982-70-2 10000 1.00E+00 1.00E+00* 2.00E-01* 2.00E-01* 1.0000 1.0000 0.5% 0.5% 0.5% 0.5% 10000 10000 No Yes
Uranium 238(+D) (radionuclide) 007440-61-1 10000 1.00E+00 1.00E+00* 2.00E-01* 2.00E-01* 1.0000 1.0000 5000.0%* 5000.0%* 5000.0* 5000.0%* 10000 10000 No Yes
Zinc 65 (radionuclide) 013982-39-3 1000 1.00E+00 1.00E-02 1.00E+00* 1.00E-02* 1.0000 1.0000 5.0* 50000.0 50000.0* 50000.0 1000 1000 No Yes

* Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
*#%  Indicates new hazardous substance in current version of chemical data ( JANO4 ).
T See December 2011 SCDM update for volatile substances.
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Bl HAZARD RANKING SYSTEM 01 May 2008
SCDM Data Version : 5/01/2008 Hazardous Substance Factor Values
Ground Water Mobility Bioaccumulation
Liquid Non-Liquid Persistence Food Chain Environment Ecotoxicity ’ ’
Air Gas Air Gas
Substance Name CAS Number Toxicity Karst Non-Karst  Karst Non-Karst River Lake Fresh Salt Fresh Salt Fresh  Salt Migration Mobility Gas Part
Asbestos 001332-21-4 10000 1.00E+00 1.00E-04 1.0000  1.0000 0.5 0.5 0.5 0.5 0 0 No Yes
BII
Ground Water/Surface Water Pathway Surface Water Pathway Surface Water Pathway
Drinking Water Food Chain Environmental
Reference Dose Cancer Risk Ref. Dose Cancer Risk Acute Chronic
MCLMCLG Screen Conc  Screen Conc| FDAAL  Screen Conc Screen Conc
: . CMC (ug/L) CCC (pg/L)
Pubskance Hawe CAB Number g/ (mg/L) (mg/L) (ppm) (mg/kg)  (mg/kg)
Fresh Salt Fresh Salt
Asbestos 001332-21-4 7.0 million fibers/L
AIR PATHWAY SOIL PATHWAY
Substance Name CAS Number NAAQS Reference Dose Cancer Risk Reference Dose Cancer Risk
NESHAPS Screen Conc Screen Conc Screen Conc Screen Conc
(ug/m"3) (mg/m"3) (mg/m"3) (mg/kg) (mg/kg)
Asbestos 001332-21-4 4.5E-6 fibers/cc *™
*

Indicates difference between previous version of chemical data ( JAN 04 ) and current version of chemical data ( MAY 08 ).
** Indicates new hazardous substance in current version of chemical data ( MAY 08 ).
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BI

Pagel
SCDM Data Version :

HAZARD RANKING SYSTEM

5/6/2025 Hazardous Substance Factor Values

09 May 2005

Ground Water Mobility Bioaccumulation
Liquid Non-Liquid Eémiemn Food Chain Environment Besumenty A G A
Substance Name CAS Number Toxicity — Karst Non-Karst Karst  Non-Karst River  Lake  Fresh Salt Fresh Salt Fresh  Salt Migration Mobility Gas Part
Atrazine 001912-24-9 100 1.00E+00 1.00E-02* 2.0E-1 2.0E-2* 0.0007 0.0700 50.0 50.0  50000.0* 50000.0* 1000 10000 6 0.0020 Yes Yes
BII
Ground Water/Surface Water Pathway Surface Water Pathway Surface Water Pathway
Drinking Water Food Chain Environmental
Reference Dose Cancer Risk Ref. Dose Cancer Risk Acute Chronic
MCLMCLG Screen Conc  Screen Conc| FDAAL  Screen Conc Screen Cong CMC( * *
I (ug/L) CCC (ug/L)
DR CAS Number (mg/y) (mg/L) (mgL) | (ppm)  (mghkg)  (mgke)
Fresh Salt Fresh Salt
Atrazine 001912-24-9 3.0E-3 1.3E+0 3.8E-4 4.7E+1 1.4E-2
AIR PATHWAY SOIL PATHWAY
NAAQS Reference Dose Cancer Risk Reference Dose Cancer Risk
NESHAPS Screen Conc Screen Conc Screen Conc Screen Conc
Substance Name CAS Number (ug/m"3) (mg/m’3) (mg/m3) (mg/kg) (mg/kg)
Atrazine 001912-24-9 2.7E+3 2.9E+0

* Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
** Indicates new hazardous substance in current version of chemical data ( JAN04 ).
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BI
SCDM Data Version :

HAZARD RANKING SYSTEM

12/29/2010 Hazardous Substance Factor Values

30 Dec 2010

Ground Water Mobility Bioaccumulation
Liquid Non-Liquid Persistence Food Chain Environment Ecotazicity 3 3
Air Gas Air Gas
Substance Name CAS Number Toxicity Karst Non-Karst  Karst Non-Karst River Lake Fresh Fresh Salt Fresh  Salt Migration Mobility Gas Part
Dibutyltin ** 001002-53-5 10,000 1.0E+00 1.0E+00 1.0E+00 1.0E4+00 0.4000 1.0000 5.0 5.0 5.0 0 0 17 1.0000 Yes No
BI1
Ground Water/Surface Water Pathway Surface Water Pathway Surface Water Pathway
Drinking Water Food Chain Environmental
Reference Dose Cancer Risk Ref. Dose Cancer Risk Acute Chronic
. MCLMCLG Screen Cone  Screen Conc| FDAAL  Screen Conc Screen Cone CMC (ug/L) * cce L) *
Substance Name CAS Number (mg/L) (mg/L) (mg/L) (ppm) (mg/kg) (ig/ke) (ng (pg/L)
Fresh Salt Fresh Salt
Dibutyltin** 001002-53-5 L.1IE-2 4.1E-1
AIR PATHWAY SOIL PATHWAY
Substance Name CAS Number NAAQS Reference Dose Cancer Risk Reference Dose Cancer Risk
NESHAPS Screen Cone Screen Conc Screen Conc Screen Conc
(ug/m"3) (mg/m"3) (mg/m"3) (mg/kg) (mg/kg)
Dibutyltin** 001002-53-5 2.3E+1

* Indicates difference between previous version of chemical data ( JAN 04 ) and current version of chemical data ( DEC10).
*#* Indicates new hazardous substance in current version of chemical data (DEC10).
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BI HAZARD RANKING SYSTEM 30 Dec 2010
SCDM Data Version : 12/29/2010 Hazardous Substance Factor Values
Ground Water Mobility Bioaccumulation
Liquid Non-Liquid Persiitone Food Chain Environment B0 tonieity ; s
Air Gas Air Gas
Substance Name CAS Number Toxicity Karst Non-Karst Karst Non-Karst  River Lake Fresh Salt Fresh Salt Fresh Salt  Migration Mobility Gas Part
Dibutyltin dichloride** 000683 -18-1 10000 1.00E+00 1.00E+00 2.00E-01 2.00E-01 1.0000 1.0000 50.0 50.0 50.0 50.0 1000 1000 17 0.2000 Yes Yes
BII
Ground Water/Surface Water Pathway Surface Water Pathway Surface Water Pathway
Drinking Water Food Chain Environmental
Reference Dose Cancer Risk Ref. Dose Cancer Risk Acute Chronic
st Hinane il H i MCLMCLG Screen Conc Screen Conc FDAAL Screen Conc Screen Conc CMC (pg/L) * CCC (pg/L) *
(mg/L) (mg/L) (mg/L) (ppm) (mg/kg) (mg/kg)
Fresh Salt Fresh Salt
Dibutyltin dichloride** 000683-18-1 1.4E-2 5.3E-1
AIR PATHWAY SOIL PATHWAY
Substance Name CAS Number NAAQS Reference Dose Cancer Risk Reference Dose Cancer Risk
NESHAPS Screen Conc Screen Conc Screen Conc Screen Conc
(ug/m”3) (mg/m~3) (mg/m"3) (mg/kg) (mg/kg)
Dibutyltin dichloride** 000683 -18-1 3.1E+1

* Indicates difference between previous version of chemical data ( JAN 04 ) and current version of chemical data ( DEC10 ).

*%k

Indica tes new hazardous substance in current version of chemical data ( DEC10 ).
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HAZARD RANKING SYSTEM 12 Mar 2004
Interim SCDM Data Version : 3/11/2004 Interim Hazardous Substance Factor Values
BI
Ground Water Mobility Bioaccumulation
e e Persistence = - Ecotoxicity
Liquid Non-Liquid Food Chain Environment AlFGas  AirCas
Substance Name CAS Number Toxicity ~ Karst Non-Karst — Karst Non-Karst  River Lake Fresh Salt Fresh Salt Fresh  Salt Migration Mobility Gas Part
Furfural 000098-01-1 1000  1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.0000 1.0000 0.5 0.5 05 0.5 100* 100* 11 1.0000 Yes No
BII
Ground Water/Surface Water Pathway Surface Water Pathway Surface Water Pathway
Drinking Water Food Chain Environmental
Reference Dose Cancer Risk Ref Dose Cancer Risk Acute Chronic
MCL/MCLG Screen Conc  Screen Conc| FDAAIL  Screen Conc Screen Conc
CMC (ug/L) * CCC (ug/L) *
Substance Name CAS Number (mg /I.) (mg fL) (IHg/L) (Ppﬂl) (ng fkg) (ng ’fkg)
Fresh Salt Fresh Salt
Furfural 000098-01-1 1.1E-1 4.1E+0
AIR PATHWAY SOIL PATHWAY

NAAQS Reference Dose Cancer Risk Reference Dose Cancer Risk
Substance Name CAS Number NESHAPS Screen Cone Sereen Conc Screen Conc Screen Cone

(ug/m"3) (mg/m"3) (mg/m"3) (mg/kg) (mg/kg)
Furfural 000098-01-1 5.2E-2 2.3E+2

* Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
T Indicates new hazardous substance in current version of chemical data ( JAN04 ).
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Bl HAZARD RANKING SYSTEM

SCDM Data Version : 09/01/2010 Hazardous Substance Factor Values

Ground Water Mobility

Bioaccumulation

Liquid Non-Liquid Persistence

Food Chain

Environment

01 Sep 2010

Ecotoxicity
Air Gas Air Gas

Substance Name CAS Number Toxicity Karst Non-Karst  Karst Non-Karst River Lake Fresh Fresh Fresh  Salt Migration Mobility Gas Part
2-Methyl-4-chlorophenoxyacetic ~ 000094-74-6 1000 1.LOE+00 1.00E-02 1.00E+00 1.00E-02 1.0000 0.4000 500.0 500.0 500.0 10000 I 6 0.0200 Yes Yes
acid (MCPA) #*
BI1
Ground Water/Surface Water Pathway Surface Water Pathway Surface Water Pathway
Drinking Water Food Chain Environmental
Reference Dose Cancer Risk Ref. Dose Cancer Risk Chronic
MCLMCLG Screen Cone  Screen Conc| FDAAL  Screen Conc Screen Conc CMC ( % %
; _ ' (ug/L) CCC (pg/L)
Substance Name CAS Number (mg/y ) (mg/L) (mg/L) | (ppm)  (mgkg)  (mgke) .
Fresh Salt Fresh Salt
2-Methyl-4-chlorophenoxyacetic acid  000094-74-6 1.8E-2 6.8E-1
(MCPA)**
AIR PATHWAY SOIL PATHWAY
Substance Name CAS Number NAAQS Reference Dose Cancer Risk Reference Dose Cancer Risk
NESHAPS Screen Conc Screen Cone Screen Conc Screen Conc
(ug/m"3) (mg/m"3) (mg/m"3) (mg/kg) (mg/kg)
2-Methyl-4-chlorophenoxyacetic acid (MCPA)** 000094-76-6 3.9E+1

* Indicates difference between previous version of chemical data ( JAN 2004 ) and current version of chemical data ( SEP 2010 ).
** Indicates new hazardous substance in current version of chemical data ( SEP 2010 ).
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Bl HAZARD RANKING SYSTEM 01 Sep 2010
SCDM Data Version : 09/01/2010 Hazardous Substance Factor Values
Ground Water Mobility Bioaccumulation
Tiquid Non-Liquid Persistence Food Chain Environment Ecotomicity: _
Air Gas Air Gas
Substance Name CAS Number Toxicity Karst Non-Karst  Karst Non-Karst River Lake Fresh Salt Fresh Salt Fresh  Salt Migration Mobility Gas Part
Methylchlorophenoxypropionic 000093-65-2 1000 1.OOE+00 1.00E-02 1.00E+00 1.00E-02 1.0000 0.4000 50.0 50.0 50.0 50.0 100 100 6 0.0200 Yes Yes

acid (MCPP)#*

BI1
Ground Water/Surface Water Pathway Surface Water Pathway Surface Water Pathway
Drinking Water Food Chain Environmental
Reference Dose Cancer Risk Ref. Dose Cancer Risk Acute Chronic
MCLMCLG Screen Conc  Screen Conc| FDAAL  Screen Conc Screen Conc
; CMC (ng/L) * CCC (ug/L) *
Substance Name CAS Number
. /L /L mg/L m k ki
(mg/L) (mg/L) (mg/L) (ppm) (mg/kg) (mg/kg) P =T e 0
Methylchlorophenoxypropionic acid 000093-65-2 3.6E-2 14E+0
(MCPP)**
AIR PATHWAY SOIL PATHWAY
Substance Name CAS Number NAAQS Reference Dose Cancer Risk Reference Dose Cancer Risk
NESHAPS Screen Conc Screen Conc Screen Conc Screen Conc
(ug/m"3) (mg/m"3) (mg/m"3) (mg/kg) (mg/kg)
Methylchlorophenoxypropionic acid (MCPP )** 000093-65-2 7.8E+1

* Indicates difference between previous version of chemical data ( JAN 2004 ) and current version of chemical data ( SEP 2010 ).
** Indicates new hazardous substance in current version of chemical data ( SEP 2010 ).
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Page BI, BII-1
SCDM Data Version :

3/25/2004

HAZARD RANKING SYSTEM
Hazardous Substance Factor Values

02 Dec 2011

Ground Water Mobility Bioaccumulation
=T T Persistence ; : Ecotoxicity
Liquid Non-Liquid Food Chain Environment AirGas Air Gas
Substance Name CAS Number Toxicity  Karst Non-Karst — Karst Non-Karst River Lake Fresh Salt Fresh Salt Fresh  Salt Migration Mobility Gas Part
Nitrobenzene 000098-95-3 1000f 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.0000 1.0000 50.0* 50.0* 50.0% 50.0* 100 100* 11 1.0000 Yes No
Ground Water/Surface Water Pathway Surface Water Pathway Surface Water Pathway
Drinking Water Food Chain Environmental
Reference Dose Cancer Risk Ref Dose Cancer Risk Acute Chronic
MCL/MCLG Screen Conc  Screen Conc| FDAAL  Screen Conc Screen Conc
CMC (ng/L) * CCC (ng/L) *
Substance Name CAS Number (mg IL) (mg /L) (]Jlgf'L) (ppm) (Illg fkg) (lIlg fkg)
Fresh Salt Fresh Salt
Nitrobenzene 000098-95-3 1.8E-2 6.8E-1
AIR PATHWAY SOIL PATHWAY
NAAQS Reference Dose Cancer Risk Reference Dose Cancer Risk
Subst. N CAS Numb NESHAPS Screen Conc Screen Conc Screen Conc Screen Conc
ubstance Name umbet (ug/m"3) (mg/m"3) (mg/m"3) (mg/kg) (mg/kg)
Nitrobenzene 000098-95-3 94E-3 T 6.1E-57 3.9E+1

* Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
#* Indicates new hazardous substance in current version of chemical data ( JANO4 ).
T See December 2011 SCDM update for volatile substances.
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HAZARD RANKING SYSTEM 15 Nov 2004
Interim SCDM Data Version : 11/10/2004 Hazardous Substance Factor Values
BI
Ground Water Mobility Bioaccumulation
s — Persistence . - Ecotoxicity
Liquid Non-Liquid Food Chain Environment AirGas  Air Gas
Substance Name CAS Number Toxicity Karst Non-Karst Karst Non-Karst River Lake Fresh Salt Fresh Salt Fresh  Salt Migration Mobility Gas Part
Nitrosodimethylamine, N — 000062-75-9 10000 1.00E+00 1.00E+00 1.00E+00 1.00E+00 0.0007 0.0700 0.5 0.5 0.5 0.5 1 1 11 1.0000 Yes No
BII
Ground Water/Surface Water Pathway Surface Water Pathway Surface Water Pathway
Drinking Water Food Chain Environmental
Reference Dose Cancer Risk Ref. Dose  Cancer Risk Acute Chronic
MCL/MCLG Screen Conc  Screen Conc| FDAAL  Screen Conc Screen Conc
CMC (ug/L) * CCC (ug/L) *
Substance Name CAS Number (mg/L) (mg/L) (]Ilg,/L) (ppm) (mg/kg) (ll’lg/kg) —
Fresh Salt Fresh Salt
Nitrosodimethylamine, N — 000062-75-9 2.9E-4* 1.7E-6 1.1E-2* 6.2E-5
ATR PATHWAY SOIL PATHWAY
NAAQS Reference Dose Cancer Risk Reference Dose Cancer Risk
_ N CAS Nifilies NESHAPS Screen Conc Screen Cone Screen Cone Screen Conc
LOSHNCE SN L (ug/m"3) (mg/m*3) (mg/m"3 (mg/kg) (mg/kg)
Nitrosodimethylamine, N — 000062-75-9 1.7E-7 6.3E-1* 1.3E-2

* Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
*% Indicates new hazardous substance in current version of chemical data ( JANO4 ).
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Bl HAZARD RANKING SYSTEM

SCDM Data Version : 09/01/2010 Hazardous Substance Factor Values

01 Sep 2010

Ground Water Mobility Bioaccumulation
W == Persistence : : Ecotoxicity
Liquid Non-Liquid Food Chain Environment A B Alelias
Substance Name CAS Number Toxicity Karst Non-Karst Karst Non-Karst River Lake Fresh Salt Fresh Salt Fresh  Salt Migration Mobility Gas Part
Octachlorodibenzo-p-Dioxin 003268-87-9 10000 1.00E+00 1.00E-04 2.00E-05 2.00E-09 1.0000 1.0000 5000.0 350000 50000.0 50000.0 0 0 No Yes
1,2,3,4,6,7,8,9- (OCDD)**
BII
Ground Water/Surface Water Pathway Surface Water Pathway Surface Water Pathway
Drinking Water Food Chain Environmental
Reference Dose Cancer Risk Ref. Dose Cancer Risk Acute Chronic
MCLMCLG Screen Cone  Screen Conc| FDAAL  Screen Conc Screen Conc CMC (ug/L) * *
(ng/L) CCC (ugll)
Substance Name CAS Number (mg/1) (mg/L) (mg/L) | (ppm)  (mgkg)  (mgke)
Fresh Salt Fresh Salt
Octachlorodibenzo-p-Dioxin 003268-87-9 L.9E-6 7.0E-5
1,2,3,4,6,7,8,9- (OCDD)**
AIR PATHWAY SOIL PATHWAY
Substance Name CAS Number NAAQS Reference Dose Cancer Risk Reference Dose Cancer Risk
NESHAPS Screen Conc Screen Conc Screen Conc Screen Conc
(ug/m”"3) (mg/m"3) (mg/m"3) (mg/kg) (mg/kg)
Octachlorodibenzo-p-Dioxin 1,2,3,4,6,7,8,9- (OCDD)** 003268-87-9 1.9E-7 1.4E-2

* Indicates difference between previous version of chemical data ( JAN 2004 ) and current version of chemical data ( SEP 2010 ).
*#* Indicates new hazardous substance in current version of chemical data ( SEP 2010 ).
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Bl HAZARD RANKING SYSTEM 01 Sep 2010
SCDM Data Version : 09/01/2010 Hazardous Substance Factor Values
Ground Water Mobility Bioaccumulation
Liquid Non-Liquid B R Food Chain Environment BEsELEy Air Gas Air Gas
Substance Name CAS Number Toxicity Karst Non-Karst Karst Non-Karst River Lake Fresh Salt Fresh Salt Fresh  Salt Migration Mobility Gas Part
Octachlorodibenzofuran 039001-02-0 10000 1.00E+00 1.00E-04 2.00E-05 2.00E-09 1.0000 1.0000 50000.0 50000.0 5000.0 5000.0 0 0 No Yes

1.2,3,4,6,7,8,9- (OCDF)**

BII
Ground Water/Surface Water Pathway Surface Water Pathway Surface Water Pathway
Drinking Water Food Chain Environmental
Reference Dose Cancer Risk Ref. Dose Cancer Risk Acute Chronic
MCLMCLG Screen Cone  Screen Conc| FDAAL  Screen Conc Screen Conc CMC (ug/L) * *
 (ug/L) CCC (pg/L)
Substance Name CAS Number g /1) (mg/L) (mg/L) | (ppm)  (mgkg)  (mgke)
Fresh Salt Fresh Salt
Octachlorodibenzofuran 039001-02-0 1.9E-6 7.0E-5
1,2,3,4,6,7,8,9- (OCDF)**
AIR PATHWAY SOIL PATHWAY

Substance Name CAS Number NAAQS Reference Dose Cancer Risk Reference Dose Cancer Risk

NESHAPS Screen Cong Screen Conc Screen Conc Screen Cong

(ug/m”"3) (mg/m"3) (mg/m"3) (mg/kg) (mg/kg)

Octachlorodibenzofuran 1,2,3,4,6,7,8,9- (OCDF)** 039001-02-0 1.97E-7 1.4E-2

* Indicates difference between previous version of chemical data ( JAN 2004 ) and current version of chemical data ( SEP 2010 ).
*#* Indicates new hazardous substance in current version of chemical data ( SEP 2010 ).
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BI
Page 1

SCDM Data Version : 3/16/2005

HAZARD RANKING SYSTEM

Ground Water Mobility

Liquid Non-Liquid

Hazardous Substance Factor Values

Bioaccumulation

17 Mar 2005

Persistence

Food Chain

Environment

Ecotoxicity
Air Gas Air Gas

Substance Name CAS Number Toxicity Karst  Non-Karst — Karst Non-Karst River Lake Fresh Fresh Salt Fresh  Salt Migration Mobility Gas Part
Perchlorate** 014797-73-0 1000  1.00E+00 1.00E+00 1.00E+00 1.00E+00 0.4000 0.0700 0.5 0.5 0.5 0 0 No Yes
BII
Ground Water/Surface Water Pathway Surface Water Pathway Surface Water Pathway
Drinking Water Food Chain Environmental
Reference Dose Cancer Risk Ref. Dose Cancer Risk Acute Chronic
MCL/MCLG Screen Conc  Screen Conc| FDAAL  Screen Conc Screen Conc
CMC (ug/L) * CCC (ng/L) *
Substance Name CAS Number (me/L) (mg/L) (mg/L) (ppm) (mg/ke) (meg/ks) —
Fresh Salt Fresh Salt
Perchlorate** 014797-73-0 - 2.6E-2 9.5E-1
AIR PATHWAY SOIL PATHWAY
NAAQS Reference Dose Cancer Risk Reference Dose Cancer Risk

NESHAPS Screen Conc Screen Conc Screen Conc Screen Conc

Substance Name CAS Number (ug/m’3) (mg/m*3) (mg/m*3) (me/ke) (meg/ke)

*  Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
*% Indicates new hazardous substance in current version of chemical data ( JANO4 ).
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Page 2 Hazardous Substance Footnotes 17 Mar 2005
AIR PATHWAY SOIL PATHWAY
NAAQS Reference Dose Cancer Risk Reference Dose Cancer Risk
NESHAPS Screen Conc Screen Conc Screen Conc Screen Conc
Substance Name CAS Number (ug/m"3) (mg/m"3) (mg/m"3) (mg/kg) (mg/ke)
Perchlorate®* 014797-73-0 5.5E+1

Footnote Code
Footnote Description

A This recommended water quality criterion was derived from data for arsenic (IIT), but is applied here to total arsenic, which might imply that arsenic (III) and arsenic (V) are equally toxic to aquatic life
and that their toxicities are additive. In the arsenic criteria document (EPA 440/5-84-033, January 1985). Species Mean Acute Values are given for both arsenic (IIT) and arsenic (V) for five species and
the ratios of the SMAVs for each species range from 0.6 to 1.7. Chronic values are available for both arsenic (III) and arsenic (V) for one species: for the fathead minnow, the chronic value for arsenic
(V) is 0.29 times the chronic value for arsenic (IIT). No data are known to be available concerning whether the toxicities of the forms of arsenic to aquatic organisms are additive.

B This criterion has been revised to reflect The Environmental Protection Agency’s q1* or RfD, as contained in the Integrated Risk Information System (IRIS) as of May 17, 2002. The fish tissue
bioconcentration factor (BCF) from the 1980 Ambient Water Quality Criteria document was retained in each case.

C This criterion is based on carcinogenicity of 10 risk. Alternate risk levels may be obtained by moving the decimal point (e.g., for a risk level of 10, move the decimal point in the recommended
criterion one place to the right).

D Freshwater and saltwater criteria for metals are expressed in terms of the dissolved metal in the water column. The recommended water quality criteria value was calculated by using the previous 304(a)
aquatic life criteria expressed in terms of total recoverable metal, and multiplying it by a conversion factor (CF). The term "Conversion Factor" (CF) represents the recommended conversion factor for
converting a metal criterion expressed as the total recoverable fraction in the water column to a criterion expressed as the dissolved fraction in the water column. (Conversion Factors for saltwater CCCs
are not currently available. Conversion factors derived for saltwater CMCs have been used for both saltwater CMCs and CCCs). See "Office of Water Policy and Technical Guidance on Interpretation
and Implementation of Aquatic Life Metals Criteria,” October 1, 1993, by Martha G. Prothro. Acting Assistant Administrator for Water, available from the Water Resource center, USEPA, 401 M St.,
SW, mail code RC4100, Washington, DC 20460: and 40CFR§131.36(b)(1). Conversion Factors applied in the table can be found in Appendix A to the Preamble- Conversion Factors for Dissolved
Metals (which is attached below).

E The freshwater criterion for this metal is expressed as a function of hardness (mg/L) in the water column. The value given here corresponds to a hardness of 100 mg/L. Criteria values for other hardness
may be calculated from the following: CMC (dissolved) = exp{m, [In(hardness)]+ b,} (CF), or CCC (dissolved) = exp{m, [In (hardness)]+ b} (CF) and the parameters specified in Appendix B-
Parameters for Calculating Freshwater Dissolved Metals Criteria That Are Hardness-Dependent (which is attached below).

F Freshwater aquatic life values for pentachlorophenol are expressed as a function of pH, and are calculated as follows: CMC = exp(1.005(pH)-4.869); CCC = exp(1.005(pH)-5.134). Values displayed in

table correspond to a pH of 7.8.

*  Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
** Tndicates new hazardous substance in current version of chemical data ( JANO4 ).
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B1

SCDM Data Version : 6/04/2010

HAZARD RANKING SYSTEM

Hazardous Substance Factor Values

07 Jun 2010

Ground Water Mobility Bioaccumulation
Liquid Non-Liquid B R Food Chain Environment BEsELEy Air Gas Air Gas
Substance Name CAS Number Toxicity Karst Non-Karst Karst Non-Karst River Lake Fresh Salt Fresh Salt Fresh  Salt Migration Mobility Gas Part
Tetrahydrothiophene, 1,1-dioxide  000126-33-0 1 1.OOE+0 1.00E+0 1.00E+0  1.00E+0  1.0000 1.0000 0.5 0.5 0.5 0.5 1 1 11 0.2000 Yes Yes
ek
BII
Ground Water/Surface Water Pathway Surface Water Pathway Surface Water Pathway
Drinking Water Food Chain Environmental
Reference Dose Cancer Risk Ref. Dose Cancer Risk Acute Chronic
MCLMCLG Screen Conc  Screen Conc| FDAAL  Screen Conc Screen Cong CMC (ug/L) * *
(ng/L) CCC (pg/L)
Substance Name CAS Number (mg/L) (mg/L) (mg/L) (ppm) (mg/kg) (mg/kg)
Fresh Salt Fresh Salt
Tetrahydrothiophene, 1,1-dioxide** 000126-33-0
AIR PATHWAY SOIL PATHWAY
Substance Name CAS Number NAAQS Reference Dose Cancer Risk Reference Dose Cancer Risk
NESHAPS Screen Cong Screen Conc Screen Conc Screen Cong
(ug/m”"3) (mg/m"3) (mg/m"3) (mg/kg) (mg/kg)
Tetrahydrothiophene, 1,1-dioxide** 000126-33-0

* Indicates difference between previous version of chemical data ( JAN 2004 ) and current version of chemical data ( JUN 2010 ).
** Indicates new hazardous substance in current version of chemical data ( JUN 2010 ).
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BI HAZARD RANKING SYSTEM 11 Aug 2006
SCDM Data Version : 6/1/2006 Hazardous Substance Factor Values
Ground Water Mobility Bioaccumulation
— T Persistence : z Ecotoxicity
Liquid Non-Liquid Food Chain Environment Air Gas Air Gas
Substance Name CAS Number Toxicity  Karst Non-Karst Karst  Non-Karst River Lake  Fresh Salt Fresh Salt Fresh  Salt Migration Mobility Gas Part
Tributyltin** 000688-73-3 10000 1.00E+00 1.00E-04 2.00E-05 2.00E-09 1.0000 1.0000 50000.0 50000.0 50000.0 50000.0 10000 10000 ) 7§ 0.2000 Yes Yes
BII
Ground Water/Surface Water Pathway Surface Water Pathway Surface Water Pathway
Drinking Water Food Chain Environmental
Reference Dose Cancer Risk Ref. Dose Cancer Risk Acute Chronic
MCLMCLG Screen Conc  Screen Conc| FDAAL  Screen Conc Screen Cone CMC ( * *
(ng/L) CCC (pg/L)
Substance Name CAS Number (mg/’L) (ng’L) (mgf[,) (ppm) (mg/kg) (mg/kg)
Fresh Salt Fresh Salt
Tributyltin®* 000688-73-3 LLIE-2 4.1E-1 4.6E-1 4.2E-1 7.2E-2 7.4E-3
AIR PATHWAY SOIL PATHWAY

Substance Name CAS Number NAAQS Reference Dose Cancer Risk Reference Dose Cancer Risk

NESHAPS Screen Conc Screen Conc Screen Conc Screen Conc

(ug/m"3) (mg/m"3) (mg/m"3) (mg/kg) (mg/kg)

Tributyltin** 000688-73-3 2.3B+1

*

** Indicates new hazardous substance in current version of chemical data ( JAN04 ).

Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
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BI HAZARD RANKING SYSTEM 30 Dec 2010
SCDM Data Version : 12/29/2010 Hazardous Substance Factor Values
Ground W ater Mobility Bioaccumulation
Liquid Non-Liquid Eemiztonce Food Chain Environment Beotonieity . s
Air Gas Air Gas
Substance Name CAS Number Toxicity Karst  Non-Karst Karst Non-Karst  River Lake Fresh Salt Fresh Salt Fresh  Salt Migration Mobility Gas Part
Tributyltin chloride ** 001461-22-9 10,000 1.00E+00 1.00E-04 2.00E-01 2.00E-05 1.0000 1.0000 5000 50000 50000 50000 10000 10000 17 0.2000 Yes Yes
BII
Ground Water/Surface Water Pathway Surface Water Pathway Surface Water Pathway
Drinking Water Food Chain Environmental
Reference Dose Cancer Risk Ref. Dose Cancer Risk Acute Chronic
it benee Ko Fikl Fhanies MCLMCLG Screen Conec Screen Conc FDAAL Screen Conc Screen Conc CMC (pg/L) CCC (pg/L)
(mg/L) (mg/L) (mg/L) (ppm) (mg/kg) (mg/kg)
Fresh Salt Fresh Salt
Tributyltin chloride ** 001461-22-9 1.2E-2 4.6E-1 5.2E-1° 4.7E-17" 8.1E-2°7° 8.3E-3™
AIR PATHWAY SOIL PATHWAY
Substance Name CAS Number NAAQS Reference Dose Cancer Risk Reference Dose Cancer Risk
NESHAPS Screen Cone Screen Conc Screen Conc Screen Cone
(ug/m*3) (mg/m"3) (mg/m"3) (mg/kg) (mg/k g)
Tributyltin chloride ** 001461 -22-9 2.7E+1

* Indicates difference between previous version of chemical data ( JAN 04 ) and current version of chemical data ( DEC

*%k

Indicates new hazardous substance in current version of chemical data ( DEC 10 ).

10).
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BI

HAZARD RANKING SYSTEM

SCDM Data Version : 8/9/2006 Hazardous Substance Factor Values

Ground Water Mobility

Bioaccumulation

11 Aug 2006

T T Persistence : : Ecotoxicity
L d Non-Liquid F h: E t
iqui on-Liqui ood Chain nvironmen Air Gas Air Gas
Substance Name CAS Number Toxicity  Karst Non-Karst  Karst Non-Karst River Lake  Fresh Fresh Salt Fresh  Salt Migration Mobility Gas Part
Tributyltin oxide** 0056-35-9 10000 1.00E+00 1.00E-04 2.00E-01 2.00E-05 1.0000 1.0000 500.0 50000.0 5000.0 50000.0 10000 10000 6 0.0020 Yes Yes
Ground Water/Surface Water Pathway Surface Water Pathway Surface Water Pathway
Drinking Water Food Chain Environmental
Reference Dose Cancer Risk Ref. Dose Cancer Risk Acute Chronic
MCLMCLG Screen Cone  Screen Conc| FDAAL  Screen Conc Screen Cone CMC ( * %
(pg/L) CCC (ng/L)
e CAS Number (mg /) (mg/L) (mgL) | (ppm)  (mgkg)  (mgke)
Fresh Salt Fresh Salt
. . . 1 1 11 11
Tributyltin oxide** 0056-35-9 1.1E-2 4.1E-1 4.9E-1 44E-1 7.6E-2 7.8E-3
AIR PATHWAY SOIL PATHWAY
NAAQS Reference Dose Cancer Risk Reference Dose Cancer Risk
NESHAPS Screen Conc Screen Conc Screen Conc Screen Conc
J:
Substance Name CAS Number (ug/m”3) (mg/m3) (mg/m3) (mg/kg) (mg/kg)
Tributyltin oxide** 0056-35-9 2.3E+1

* Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).

#% Indicates new hazardous substance in current version of chemical data ( JAN04 ).
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HAZARD RANKING SYSTEM 02 Dec 2011
SCDM Data Version : 6/23/2006 Hazardous Substance Factor Values
BI

Ground Water Mobility Bioaccumulation
= T Persistence z = Ecotoxicity
Liquid Non-Liquid Food Chain Environment AirGas  Air Gas
Substance Name CAS Number Toxicity —Karst Non-Karst  Karst Non-Karst  River Lake Fresh Salt Fresh Salt Fresh  Salt Migration Mobility Gas Part
Trichloroethylene (TCE) 000079-01-6 1000F 1.00E+00 1.00E+00 1.00E+00 1.00E+00 0.4000 1.0000 50.0 50.0 50.0 50.0 100 10 17 1.0000 Yes No
BII
Ground Water/Surface Water Pathway Surface Water Pathway Surface Water Pathway
Drinking Water Food Chain Environmental
Reference Dose Cancer Risk Ref. Dose  Cancer Risk Acute Chronic
MCL/MCLG Screen Conc  Screen Conc| FDAAL  Screen Conc Screen Conc
CMC (ug/L) * CCC (pg/L) *
Substance Name CAS Number (mg/L) (mgfL) (mg /L) (ppm) (mg /kg} (mg /kg)
Fresh Salt Fresh Salt
Trichloroethylene (TCE) 000079-01-6 5.0E-3 1.1E-2* 2.1E-4* 4.1E-1* 7.9E-3*
AIR PATHWAY SOIL PATHWAY
NAAQS Reference Dose Cancer Risk Reference Dose Cancer Risk
Subst N CAS Number NESHAPS Screen Conc Screen Conc Screen Conc Screen Cone
ubsanee. Name e (ug/m"3) (mg/m"3) (mg/m"3) (mg/kg) (mg/kg)

Trichloroethylene (TCE) 000079-01-6 2.1E-3 7T 5.9E-4F 2.3E+1* 1.6E+0*

* Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data.
#* Indicates new hazardous substance in current version of chemical data ( JANO4 ).
T See December 2011 SCDM update for volatile substances.
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Bl HAZARD RANKING SYSTEM

SCDM Data Version : 09/01/2010 Hazardous Substance Factor Values

Ground Water Mobility

Bioaccumulation

Liquid Non-Liquid Persistence

Food Chain

Environment

01 Sep 2010

Ecotoxicity
Air Gas Air Gas

Substance Name CAS Number Toxicity Karst Non-Karst  Karst Non-Karst River Lake Fresh Fresh Fresh  Salt Migration Mobility Gas Part
Trichlorophenoxyacetic acid, 000093-76-5 100 1.O0OE+00 1.00E-02 1.00E+00 1.00E-02 1.0000 1.0000  50.0 500.0 10000 100 0 0.0020 Yes Yes
24,5- (2,4,5-T)**
BI1
Ground Water/Surface Water Pathway Surface Water Pathway Surface Water Pathway
Drinking Water Food Chain Environmental
Reference Dose Cancer Risk Ref. Dose Cancer Risk Chronic
MCLMCLG Screen Cone  Screen Conc| FDAAL  Screen Conc Screen Conc CMC ( % %
¢ : ' (ug/L) CCC (pg/L)
Substance Name CAS Number (mg/y ) (mg/L) (mg/L) | (ppm)  (mgkg)  (mgke) .
Fresh Salt Fresh Salt
Trichlorophenoxyacetic acid, 2,4,5- 000093-76-5 3.6E-1 14E+]
(2,4,5-Ty+*
AIR PATHWAY SOIL PATHWAY
Substance Name CAS Number NAAQS Reference Dose Cancer Risk Reference Dose Cancer Risk
NESHAPS Screen Conc Screen Cone Screen Conc Screen Conc
(ug/m"3) (mg/m"3) (mg/m"3) (mg/kg) (mg/kg)
Trichlorophenoxyacetic acid, 2,4,5- (2,4,5-T)** 000093-76-5 7.8E+2

* Indicates difference between previous version of chemical data ( JAN 2004 ) and current version of chemical data ( SEP 2010 ).
*#* Indicates new hazardous substance in current version of chemical data ( SEP 2010 ).
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Bl HAZARD RANKING SYSTEM 12 Apr 2010
SCDM Data Version : 4/12/2010 Hazardous Substance Factor Values
Ground Water Mobility Bioaccumulation
Liquid Non-Liquid Persistence Food Chain Environment Ecotoxicity ’ ’
Air Gas Air Gas
Substance Name CAS Number Toxicity Karst Non-Karst  Karst Non-Karst River Lake Fresh Salt Fresh Salt Fresh  Salt Migration Mobility Gas Part
Uranium ** 007440-61-1 1000  1.00E+00 1.00E+00  2.0E-1 2.0E-1 1.0000 1.0000 5000 5000 5000 5000 10 10 No Yes
BII
Ground Water/Surface Water Pathway Surface Water Pathway Surface Water Pathway
Drinking Water Food Chain Environmental
Reference Dose Cancer Risk Ref. Dose Cancer Risk Acute Chronic
MCLMCLG Screen Conc  Screen Conc| FDAAL  Screen Conc Screen Conc
: v CMC (pg/L) * CCC (pg/L) *
Pubskance Hawe CAB Number g/ (mg/L) (mg/L) (ppm) (mg/kg)  (mg/kg)
Fresh Salt Fresh Salt
Uranium ** 007440-61-1 3.0E-02 LIE-1 4.1E+0
AIR PATHWAY SOIL PATHWAY
Substance Name CAS Number NAAQS Reference Dose Cancer Risk Reference Dose Cancer Risk
NESHAPS Screen Conc Screen Cone Screen Conc Screen Conc
(ug/m"3) (mg/m"3) (mg/m"3) (mg/kg) (mg/kg)
Uranium ** 007440-61-1 2.3E+2

* Indicates difference between previous version of chemical data ( JAN 2004 ) and current version of chemical data ( APR 2010 ).
** Indicates new hazardous substance in current version of chemical data ( APR 2010 ).



Page BII-1 HAZARD RANKING SYSTEM 02 Dec 2011

SCDM Data Version : 1/27/2004 Hazardous Substance Benchmarks
Ground Water/Surface Water Pathway Surface Water Pathway Surface Water Pathway
Drinking Water Food Chain Environmental
Reference Dose Cancer Risk Ref. Dose  Cancer Risk Acute Chronic
Substance Name CAS Number ?fu(;IISACLG SCI;?;,E)O He Scr(t]:;ﬁ;} ne F(]g?ﬁ)L chf; ﬂggc)mc Scéf;;é (;nc CMC (ng/L) * CCC (ug/L) *
Fresh Salt Fresh Salt
Acenaphthene 000083-32-9 22EH0 8.1E+1
Acenaphthylene 000208-96-8
Acetone 000067-64-1 F3IEHL* 1.2E+3*
Acrolein 000107-02-8 1.8E-2* 6.8E-1*
Acrylamide 000079-06-1 7.3E-3 1.9E-5 2.7E-1 7.0E-4
Alachlor** 015972-60-8 2.0E-3 3.6E-1 1.1E-3 1.4E+1 3.9E-2
Aldrin 000309-00-2 1.1E-3 5.0E-6 3.0E-1 4.1E-2 1.9E-4 3.0E+OG 1.3E+0G
Aluminum 007429-90-5 7584252 2 8.7E+19% 1212
Americium** 007440-35-9
Aniline 000062-53-3 1.5E-2 5.5E-1
Anthracene 000120-12-7 1.1E+1 4.1E+2
Antimony 007440-36-0 6.0E-3 1.5E-2 54E-1
Arsenic 007440-38-2 1.0E-2* 11E-2 $7E-S A1E- pig g OE AT g epah B g g AR
Asbestos 001332-21-4 7.0E+0 million
fibers/L.
Barium 007440-39-3 2.0E+0 2.6E+0 9.5E+1

*  Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
** Indicates new hazardous substance in current version of chemical data ( JANO4 ).

T See December 2011 SCDM update for volatile substances.

i Indicates cancer risk through a mutagenic mode of action.



Page BII-2 HAZARD RANKING SYSTEM 02 Dec 2011
SCDM Data Version : 1/27/2004 Hazardous Substance Benchmarks
Ground Water/Surface Water Pathway Surface Water Pathway Surface Water Pathway
Drinking Water Food Chain Environmental
Reference Dose Cancer Risk Ref. Dose Cancer Risk Acute Chronic
MCL/MCLG Screen Conc  Screen Conc| FDAAL  Screen Conc Screen Conc
CMC (pg/L) * CCC (ng/L) *
Substance Name CAS Number
mg/L mg/T m, m, mg/k;
(mg/L) (mg/L) (mg/L) (ppm) (mg/kg) (mg/kg) ) = r— =
Benz(a)anthracene 000056-55-3 1.2E-4 43E-3
Benzene 000071-43-2 5.0E-3 1.5E-1* 1.5E-3 5 4E+0* 5.7E-2*
Benzidine 000092-87-5 1.1E-1 3.7E-7 4.1E+0 1.4E-5
Benzo(a)pyrene 000050-32-8 2.0E-4 1.2E-5 43E-4
Benzo(g.h.i)perylene 000191-24-2
Benzo(j.k)fluorene (Fluoranthene) 000206-44-0 1.5E+0 54E+1
Benzo(k)fluoranthene 000207-08-9 1.2E-3 43E-2
Beryllium 007440-41-7 4.0E-3 7.3E-2* .- 2.7EH0* .
Bis (2-ethylhexyl) phthalate 000117-81-7 6.0E-3 7.3E-1 6.1E-3 2.7E+1 2.3E-1
Boron 007440-42-8 3.3E+0 1.2E+2
Bromodichloromethane 000075-27-4 el 7.3E-1 1.4E-3 2.7E+1 5.1E-2
Butylbenzyl phthalate 000085-68-7 7.3E+0 2.7E+2
Cadmium 007440-43-9 5.0E-3 1.8E-2 6.8E-1 208407 B 400> 25E > BE ggEig™ ™
Carbazole 000086-74-8 4.3E-3 1.6E-1

* Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JAN04 ).
*#* Indicates new hazardous substance in current version of chemical data ( JANO04 ).
T See December 2011 SCDM update for volatile substances.

1 Indicates cancer risk through a mutagenic mode of action.



Page BII-3 HAZARD RANKING SYSTEM 02 Dec 2011
SCDM Data Version : 1/27/2004 Hazardous Substance Benchmarks
Ground Water/Surface Water Pathway Surface Water Pathway Surface Water Pathway
Drinking Water Food Chain Environmental
Reference Dose Cancer Risk Ref. Dose  Cancer Risk Acute Chronic
Substance Name CAS Number a:[l(;%?’ICLG Scr(ii]gllgj o Scr(c}:;ﬁ;} N F(DPS:E)L Scz:l::;éc;nc Sc{ggfé (;nc CMC (ng/L) * . CCC (ug/L) *
Fresh Salt Fresh Salt
Carbon disulfide 000075-15-0 3.7E+0 14E+2
Carbon tetrachloride 000056-23-5 5.0E-3 2.6E-2 6.6E-4 9.5E-1 2.4E-2
Cesium 007440-46-2
Chlordane 000057-74-9 2.0E-3 1.8E-2 24E-4 3.0E-1 6.8E-1* 9.0E-3 2.4E+0° 9.0E-2° 4363%% 40835
Chlordane, alpha- 005103-71-9 1.8E-2* 2.4E-4* 6.8E-1* 9.0E-3*
Chlordane, gama- 005566-34-7 1.8E-2%* 2.4E-4* 6.8E-1* 9.0E-3*
Chlorobenzene 000108-90-7 1.0E-1 7.3E-1 2.7E+1
Chloroform 000067-66-3 . 3.6E-1 . 1.4E+1 e
Chromium 007440-47-3 1.0E-1 1.1E-1* 4. 1E+0*
Chromium(TIT) 016065-83-1 55E* 2.0E+3* s7Eug B TABHE TR
Chromium(VI) 018540-29-9 LIE-1* 4.1E+0* 1 (1P g™ F sem W
Chrysene 000218-01-9 1.2E-2 4.3E-1
Cobalt 007440-48-4
Copper 007440-50-8 1.3E+0 138417 B 5 485107 % T g 0pD B 3 p4gD e

*  Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
** Indicates new hazardous substance in current version of chemical data ( JAN04 ).
T See December 2011 SCDM update for volatile substances.

1 Indicates cancer risk through a mutagenic mode of action.



Page BII-4 HAZARD RANKING SYSTEM 02 Dec 2011
SCDM Data Version : 1/27/2004 Hazardous Substance Benchmarks
Ground Water/Surface Water Pathway Surface Water Pathway Surface Water Pathway
Drinking Water Food Chain Environmental
Reference Dose Cancer Risk Ref. Dose  Cancer Risk Acute Chronic
Substance Name CAS Number a:[l(;%?’ICLG Scr(ii]gllgj = Scr(c}:;ﬁ;} N F(DPS:E)L Scz:l::;éc;nc Sc{ggfé (;nc . CMC (ng/L) * . .CCC (ug/L)*
resh Salt Fresh Salt
Cumene 000098-82-8 3.7E+0* 1.4E+2*
Cyanamide** 000420-04-2
Cyanide 000057-12-5 2.0E-1 7.3E-1 2.7E+1 204152 Lo+ 0% 52E0®Q  1opr0R®
DDD 000072-54-8 3.5E-4 ¥ 1.3E-2
DDE 000072-55-9 2.5E-4 5.0E+0 9.3E-3
DDT 000050-29-3 1.8E-2 25E4  S0E+0  68E- 9.3E-3 Lige®i  13pg &t poga®emi g opGend
Di-n-butyl phthalate 000084-74-2 3.7TE+0 1.4E+2
Di-n-octyl phthalate 000117-84-0 7.3E-1 2.7E+1
Dibenz(a.h)anthracene 000053-70-3 1.2E-5 43E-4
Dibenzofuran 000132-64-9 1.5E-1* 5.4E+0%*
Dibromo-3-chloropropane, 1.2- 000096-12-8 2.0E-4 6.1E-5 2.3E-3
Dibromoethane, 1,2- 000106-93-4 " 1.0E-6 3.7E-5
Dichlorobenzene, 1.4- 000106-46-7 75E-2 3.3E-3 1.3E-1
Dichloroethane, 1,1- 000075-34-3 3.7E+0 1.4E+2

*  Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
** Indicates new hazardous substance in current version of chemical data ( JAN04 ).
T See December 2011 SCDM update for volatile substances.
1 Indicates cancer risk through a mutagenic mode of action.



Page BII-5
SCDM Data Version : 1/27/2004

HAZARD RANKING SYSTEM
Hazardous Substance Benchmarks

02 Dec 2011

Ground Water/Surface Water Pathway Surface Water Pathway Surface Water Pathway
Drinking Water Food Chain Environmental
Reference Dose Cancer Risk Ref. Dose  Cancer Risk Acute Chronic
Substance Name CAS Number a:[l(;%?’ICLG Scr(ii]gllgj = Scr(c}:;ﬁ;} N F(DPS:E)L Scz:l::;éc;nc Sc{ggfé (;nc CMC (ng/L) * . CCC (ug/L) *
Fresh Salt Fresh Salt
Dichloroethane, 1,2- 000107-06-2 5.0E-3 9.4E-4 3.5E-2
Dichloroethylene. 1,1- 000075-35-4 7.0E-3 1.8E+0* .. 6.8E+1* .
Dichloroethylene, 1,2-%* 000540-59-0 3.3E-1 1.2E+1
Dichloroethylene, cis-1,2- 000156-59-2 7.0E-2 3.6E-1 14E+1
Dichloroethylene, trans-1.2- 000156-60-5 1.0E-1 7.3E-1 2.7E+1
Dichlorophenol, 2.4- 000120-83-2 1.1E-1 4.1E+0
Dichloropropane, 1,2- 000078-87-5 5.0E-3 1.3E-3 4.6E-2
Dichloropropene, 1,3- 000542-75-6 1.1E+0* 8.5E-4 4 1E+1* 3.2E-2
Dieldrin 000060-57-1 1.8E-3 S3E6  3.0E- 68E2  2.0E4 24E1% 7161 seE2~9 19835
Diethyl phthalate 000084-66-2 29E+1 1.1E+3
Dimethyl phenol, 2.4- 000105-67-9 7.3E-1 2.7E+1
Dinitrobenzene, 1,3- 000099-65-0 3.7E-3 1.4E-1
Dioxin 1,4-** 000290-67-5
Diphenylhydrazine, 1.2- 000122-66-7 1.1E-4 3.9E-3
Disulfoton 000298-04-4 1.5E-3 5.4E-2

*  Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
** Indicates new hazardous substance in current version of chemical data ( JAN04 ).
T See December 2011 SCDM update for volatile substances.
1 Indicates cancer risk through a mutagenic mode of action.



Page BII-6 HAZARD RANKING SYSTEM 02 Dec 2011
SCDM Data Version : 1/27/2004 Hazardous Substance Benchmarks
Ground Water/Surface Water Pathway Surface Water Pathway Surface Water Pathway
Drinking Water Food Chain Environmental
Reference Dose Cancer Risk Ref. Dose Cancer Risk Acute Chronic
MCL/MCLG Screen Conc  Screen Conc| FDAAL  Screen Conc Screen Conc
CMC (ug/L) * CCccC /L) *
Substance Name CAS Number (mg /L) (mgjL) (]IlgfL) (ppm) (Illg/kg} (mg ’rkg) (l g ) (Jlg )
Fresh Salt Fresh Salt

Endosulfan (I or IT) 000115-29-7 2.2E-1 8.1E+0
Endosulfan [#* 000959-98-8 2.2E-1 8.1E+0 2061% Y  34p2%Y  5eE2%Y  g7ms%Y
Endosulfan IT** 033213-65-9 2.2E-1 8.1E+0 2281% Y 2uEe™Y  sEEa®Y  agma®Y
Endrin 000072-20-8 2.0E-3 1.1E2 4.1E-1 8.6E-2% 37647 3629 23830
Endrin aldehyde 007421-93-4
Ethyl benzene 000100-41-4 7.0E-1 3.7E+0 1.4E+2
Ethyl chloride 000075-00-3
Ethylene glycol monobutyl ether 000111-76-2 1.8E+1 6.8E+2
(EBGE)**
Fluorene 000086-73-7 1.5E+0 54E+1
Fluorine 007782-41-4 2.2E+0 8.1E+1

G G G, aa G, aa
Heptachlor 000076-44-8 4.0E-4 1.8E-2 1.9E-5 3.0E-1 6.8E-1 7.0E-4 5.2E-1 5.3E-2 3.8E-3 3.6E-3
Heptachlor epoxide, alpha, beta, gamma  001024-57-3 2.0E-4 4.7E-4 9.4E-6 3.0E-1 1.8E-2 3.5E-4 )0 saE2%Y 3% e VS
Heptachlorodibenzo-p-dioxin** 037871-00-4

*  Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).

** [Indicates new hazardous substance in current version of chemical data ( JAN04 ).
T See December 2011 SCDM update for volatile substances.
1 Indicates cancer risk through a mutagenic mode of action.



Page BII-7 HAZARD RANKING SYSTEM 02 Dec 2011
SCDM Data Version : 1/27/2004 Hazardous Substance Benchmarks
Ground Water/Surface Water Pathway Surface Water Pathway Surface Water Pathway
Drinking Water Food Chain Environmental
Reference Dose Cancer Risk Ref Dose Cancer Risk Acute Chronic
MCL/MCLG Screen Conc  Screen Conc| FDAAL  Screen Conc Screen Conc
CMC (pg/L) * CCC (ng/L) *
Substance Name CAS Number
mg/L mg/L m, m; mg/k;
(mg/L) (mg/L) (mg/L) (ppm) (mg/kg) (mg/kg) ) = r— =
Heptachlorodibenzo-p-dioxin 035822-46-9 5.7E-7 2.1E-5
1.2,3.4,6,7,8-
Heptachlorodibenzofuran 1.2.3.4,6.7.8- 067562-39-4 5.7E-7 2.1E-5
Heptachlorodibenzofuran 1,2.3.4,7.8.9- 055673-89-7 5.7E-7* 2.1E-5*%
Hexabromobiphenyl (PBB)** 036355-01-8
Hexachlorobenzene 000118-74-1 1.0E-3 2.9E-2 5.3E-5 1.1E+0 2.0E-3
Hexachlorobutadiene 000087-68-3 7.3E-3 1.1E-3 2.7E-1 4.0E-2
Hexachlorocyclohexane, alpha- 000319-84-6 1.4E-5 5.0E-4
Hexachlorocyclohexane, beta- 000319-85-7 4.7E-5 1.8E-3
Hexachlorodibenzo-p-dioxin 1.2.3.4.7.8-  039227-28-6 1.4E-8 5.3E-7
Hexachlorodibenzo-p-dioxin 1,2.3.6,7.8- 057653-85-7 1.4E-8 5.3E-7
Hexachlorodibenzo-p-dioxin 1.2.3,7.8.9-  019408-74-3 1.4E-8 5.1E-7
Hexachlorodibenzofuran 1,2.3.4,7,8- 070648-26-9 5.7E-8 2.1E-6
Hexachlorodibenzofuran 1.2.3.6.7.8- 057117-44-9 5.7E-8 2.1E-6
Hexachlorodibenzofuran 1,2.3,7.8.9- 072918-21-9 5.7E-8 2.1E-6

*  Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
** Indicates new hazardous substance in current version of chemical data ( JAN04 ).

T See December 2011 SCDM update for volatile substances.
1 Indicates cancer risk through a mutagenic mode of action.



Page BII-8 HAZARD RANKING SYSTEM 02 Dec 2011

SCDM Data Version : 1/27/2004 Hazardous Substance Benchmarks
Ground Water/Surface Water Pathway Surface Water Pathway Surface Water Pathway
Drinking Water Food Chain Environmental
Reference Dose Cancer Risk Ref Dose Cancer Risk Acute Chronic
MCL/MCLG Screen Conc  Screen Conc| FDAAL  Screen Conc Screen Conc
CMC (pg/L) * CCC (ng/L) *

Substance Name CAS Number

mg/L mg/L m, m; mg/k;

(mg/L) (mg/L) (mg/L) (ppm) (mg/kg) (mg/kg) ) = - =
Hexachlorodibenzofuran 2.3,4.6,7.8- 060851-34-5 5.7E-8 2.1E-6
Hydrazine 000302-01-2 2.8E-5 1.1E-3
Hydrogen sulfide 007783-06-4 L1E+0* 41E+1* 2.05+0" 2 2.08+0°>
Indeno(1,2,3-cd)pyrene 000193-39-5 1.2E-4 4.3E-3
Tron 007439-89-6 1.0E+3 2
Lead 007439921 15E2 v 65E+IDBPhEE 5 g, DD 2.5E+%2’ EBb. g 1E+oD b
Lead chromate®* 007758-97-6
Lindane 000058-89-9 2.0E-4 1.1E2 6.6E-5 41E-1 24E3 9.5E-1% 1.681°
Manganese 007439-96-5 5.1E+0 1.9E+2
Mercury 007439-97-6 2.0E-3 L1E-2 1.0E+0 4.1E-1 LR o g o IR g IR IR
Methoxychlor 000072-43-5 4.0E-2 1.8E-1 6.8E+0 8052 3.0E2"
Methyl Parathion 000298-00-0 9.1E-3 3.4E-1
Methyl ethyl ketone 000078-93-3 2.2E+1 8.1E+2

*  Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
** Indicates new hazardous substance in current version of chemical data ( JAN04 ).

T See December 2011 SCDM update for volatile substances.

1 Indicates cancer risk through a mutagenic mode of action.



Page BII-9 HAZARD RANKING SYSTEM 02 Dec 2011
SCDM Data Version : 1/27/2004 Hazardous Substance Benchmarks
Ground Water/Surface Water Pathway Surface Water Pathway Surface Water Pathway
Drinking Water Food Chain Environmental
Reference Dose Cancer Risk Ref. Dose  Cancer Risk Acute Chronic
Substance Name CAS Number }(\fn(é%;vICLG SCIE;;E;) - Scrgflg;) . F(I.;I?;;L Scz;le;é(;uc ch:gn ﬂ;{;uc CMC (ug/L) * CCCne/M) *
Fresh Salt Fresh Salt
Methyl isobutyl ketone 000108-10-1 2.9E+0 1.1E+2
Methyl phenol, 4- 000106-44-5 1.8E-1 6.8E+0
Methyl tert-butyl ether (MTBE)** 001634-04-4
Methylene chloride (dichloromethane) 000075-09-2 5.0E-3 2.2E+0 1.1E-2 8.1E+1 42E-1
Methylnaphthalene, 2- 000091-57-6
Naphthalene 000091-20-3 1.5E+0 54FE+1
Nickel 007440-02-0 7.3E-1 2.7E+ 47Es2D B 74pa D sopnDBE gop PP
Nitrosodiphenylamine, N- 000086-30-6 1.7E-2 6.4E-1
Pentachlorodibenzo-p-dioxin 1.2.3.7.8- 040321-76-4 1.1E-9 4.2E-8
Pentachlorodibenzofuran 1.2,3.7.8- 057117-41-6 =5 B
Pentachlorodibenzofuran 2,3.4.7,8-%* 057117-31-4 5.7E-9 2.1E-7
Pentachlorophenol (PCP) 000087-86-5 1.0E-3 L1E+0 7.1E-4 41E+1 ) 19E+15 K iaEa® 1sEe®E g9
Perchlorate** 014797-73-0 3.7E-3 1.4E-1
Phenanthrene 000085-01-8
Phenol 000108-95-2 1.1E+1* 4. 1E+2*

*  Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
** [Indicates new hazardous substance in current version of chemical data ( JAN04 ).
T See December 2011 SCDM update for volatile substances.

1 Indicates cancer risk through a mutagenic mode of action.



Page BII-10 HAZARD RANKING SYSTEM 02 Dec 2011

SCDM Data Version : 1/27/2004 Hazardous Substance Benchmarks
Ground Water/Surface Water Pathway Surface Water Pathway Surface Water Pathway
Drinking Water Food Chain Environmental
Reference Dose Cancer Risk Ref Dose Cancer Risk Acute Chronic
MCL/MCLG Screen Conc  Screen Conc| FDAAL  Screen Conc Screen Conc
CMC (pg/L) * CCC (ng/L) *
Substance Name CAS Number
mg/L mg/L m, m; mg/k;
(mg/L) (mg/L) (mg/L) (ppm) (mg/kg) (mg/kg) ) = - =
Plutonium 007440-07-5
Polychlorinated biphenyls (PCBs) 001336-36-3 5.0E-4 7354 43E-5 2.7E-2 1.6E-3 1482702 3R
Pytene 000129-00-0 1.1E+0 4.1E+1
Radium 007440-14-4
Radon 010043-92-2
Selenium 007782-49-2 5.0E-2 1.8E-1 6.8E+0 VLRT 5 opalbhdd o sop 0T g pps D00
Silver 007440-22-4 1.8E-1 6.8E+0 3260 9 19Er0
Strontium 007440-24-6
Styrene 000100-42-5 1.0E-1 7.3E+0 2.7E+2
Tetrachlorobenzene, 1,2.4,5- 000095-94-3 1.1E-2 4.1E-1
Tetrachlorodibenzo-p-dioxin** 041903-57-5
Tetrachlorodibenzo-p-dioxin 2.3,7.8- 001746-01-6 3.0E-8 5.7E-10 2.1E-8
(TCDD)
Tetrachlorodibenzofuran 2.3,7.8- 051207-31-9 5.7E-9 2.1E-7

*  Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
** Indicates new hazardous substance in current version of chemical data ( JAN04 ).

T See December 2011 SCDM update for volatile substances.

1 Indicates cancer risk through a mutagenic mode of action.



Page BII-11 HAZARD RANKING SYSTEM 02 Dec 2011

SCDM Data Version : 1/27/2004 Hazardous Substance Benchmarks
Ground Water/Surface Water Pathway Surface Water Pathway Surface Water Pathway
Drinking Water Food Chain Environmental
Reference Dose Cancer Risk Ref. Dose  Cancer Risk Acute Chronic
Substance Name CAS Number a:[l(;%?’ICLG Scr(ii]gllgj = Scr(c}:;ﬁ;} N F(DPS:E)L Scz:l::;éc;nc Sc{ggfé (;nc CMC (ng/L) * . CCC (ug/L) *
Fresh Salt Fresh Salt
Tetrachloroethane, 1,1,2,2- 000079-34-5 4.3E-4 1.6E-2
Tetrachloroethylene 000127-18-4 5.0E-3 3.6E-1 1.6E-3 1.4E+1 6.1E-2
Thallium 007440-28-0 5.0E-4
Toluene 000108-88-3 1.OE+0 7.3E+0 2.7E+2
Toxaphene 008001-35-2 3.0E-3 7.7E-5 2.9E-3 7.3E-1 2.1E-1 2.0E-4™ 2.0E-4™
Trichlorobenzene, 1,2.4- 000120-82-1 7.0E-2 3.6E-1 1.4E+1
Trichloroethane, 1.1.1- 000071-55-6 2.0E-1
Trichloroethane, 1,1.2- 000079-00-5 3.0E-3 1.5E-1 1.5E-3 54E+H0 5.5E-2
Trichloroethylene (TCE) 000079-01-6  Refer to Trichloroethylene (TCE) Appendix BII Interim Report. 10/23/2006
Trichlorofluoromethane 000075-69-4 1.1E+1 4.1E+2
Trichlorophenol, 2.4.6- 000088-06-2 7.7E-3 2.9E-1
Trichloropropane, 1,2,3- 000096-18-4 2.2E-1 1.2E-5 8.1E+0 4.5E-4
Trifluralin (Treflan) 001582-09-8 2.7E-1 1.1E-2 1.0E+1 4.1E-1
Trinitrobenzene, 1.3,5- 000099-35-4 1.1E+0* 4.1E+1*
Vanadium 007440-62-2 2.6E-1 9.5E+0

*  Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
** Indicates new hazardous substance in current version of chemical data ( JAN04 ).

T See December 2011 SCDM update for volatile substances.

1 Indicates cancer risk through a mutagenic mode of action.



Page BII-12 HAZARD RANKING SYSTEM 02 Dec 2011

SCDM Data Version : 1/27/2004 Hazardous Substance Benchmarks
Ground Water/Surface Water Pathway Surface Water Pathway Surface Water Pathway
Drinking Water Food Chain Environmental
Reference Dose Cancer Risk Ref Dose Cancer Risk Acute Chronic
MCL/MCLG Screen Conc  Screen Conc| FDAAL  Screen Conc Screen Conc
CMC (pg/L) * CCC (ng/L) *
Substance Name CAS Number
mg/L mg/L m, m; mg/k;

(mg/L) (mg/L) (mg/L) (ppm) (mg/kg) (mg/kg) ) = - =
Vinyl acetate 000108-05-4 3.7E+1 1.4E+3
Vinyl chloride 000075-01-4 2.0E-3 1.1E-1* 5.7E-5 4. 1E+0* 2.1E-3
Xylene** 001330-20-7 7.3E+0 2.7E+2
Xylene. m- 000108-38-3 1.0E+1 7.3E+1 2.TE+3
Xylene. o- 000095-47-6 1.0E+1 7.3E+1 2.7E+3
Xylene. p- 000106-42-3 1.0E+1
Zinc 007440-66-6 L1E+1 41E+2 126225 9oga ™ 1opPBE gipa P

*  Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
** Indicates new hazardous substance in current version of chemical data ( JAN04 ).

T See December 2011 SCDM update for volatile substances.

1 Indicates cancer risk through a mutagenic mode of action.



Page BII-13 HAZARD RANKING SYSTEM 02 Dec 2011
SCDM Data Version : 1/27/2004 Hazardous Substance Benchmarks
AIR PATHWAY SOIL PATHWAY
NAAQS Reference Dose Cancer Risk Reference Dose Cancer Risk
Substance Name CAS Number I\?jgs/};lgs Safgfi‘n(ig‘)m SE;T;;S?)E ch::;,]; (;uc SCEE;;’]Eg (;HC
Acenaphthene 000083-32-9 - sl 4.7E+3
Acenaphthylene 000208-96-8
Acetone 000067-64-1 3.2E+1T s 7.0E+4*
Acrolein 000107-02-8 2.1E-5F s 3.9E+1*
Acrylamide 000079-06-1 1.9E-6 1.6E+1 1.4E-1
Alachlor** 015972-60-8 7.8E+2 8.0E+0
Aldrin 000309-00-2 5.0E-7 2.3E+0 3.8E-2
Aluminum 007429-90-5
Americium** 007440-35-9
Aniline 000062-53-3 1.0E-3 1.1E+2%*
Anthracene 000120-12-7 T =T 2. 3E+4*
Antimony 007440-36-0 - 4.2E-4* 3.1E+1
Arsenic 007440-38-2 5.7E-7 2.3E+1 4.3E-1
Asbestos 001332-21-4 Inhal Unit Risk:
2.3E-1 fibers/mL*
Barium 007440-39-3 5.2E-4 5.5E+3

* Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
** Indicates new hazardous substance in current version of chemical data ( JANO4 ).

T See December 2011 SCDM update for volatile substances.
1 Indicates cancer risk through a mutagenic mode of action.



Page BII-14 HAZARD RANKING SYSTEM 02 Dec 2011

SCDM Data Version : 1/27/2004 Hazardous Substance Benchmarks
AIR PATHWAY SOIL PATHWAY
NAAQS Reference Dose Cancer Risk Reference Dose Cancer Risk

NESHAPS Screen Conc Screen Conc Screen Conc Screen Conc
Substance Name CAS Number (ug/m"3) (mg/m3) (mg/m"3) (mg/kg) (mg/kg)
Benz(a)anthracene 000056-55-3 8.8E-1
Benzene 000071-43-2 3.1E-2%j 3.1E-4f FAEL2* 1.2E+1*
Benzidine 000092-87-5 3.6E-8 23E+2 2.8E-3
Benzo(a)pyrene 000050-32-8 8.8E-2
Benzo(g.h.i)perylene 000191-24-2
Benzo(j.k)fluorene (Fluoranthene) 000206-44-0 i P 3.1E+3
Benzo(k)fluoranthene 000207-08-9 I s 8.8E+0
Beryllium 007440-41-7 1.0E-2 2.1E+1# 1.0E-6 1.6E+2% -
Bis (2-ethylhexyl) phthalate 000117-81-7 1.6E+3 4.6E+1*
Boron 007440-42-8 2.1E-2 7.0E+3
Bromodichloromethane 000075-27-4 =T 6.6E-5T 1.6E+3 1.0E+1
Butylbenzyl phthalate 000085-68-7 1.6E+4*
Cadmium 007440-43-9 9 4E-4* 1.4E-6 3.9E+1
Carbazole 000086-74-8 3.2E+1%

* Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
** [Indicates new hazardous substance in current version of chemical data ( JANO4 ).

T See December 2011 SCDM update for volatile substances.

1 Indicates cancer risk through a mutagenic mode of action.



Page BII-15
SCDM Data Version : 1/27/2004

HAZARD RANKING SYSTEM
Hazardous Substance Benchmarks

02 Dec 2011

AIR PATHWAY SOIL PATHWAY

NAAQS Reference Dose Cancer Risk Reference Dose Cancer Risk
Substance Name CAS Number I\E]ng/I—]]Iﬁ;P)S SES;;:;\?)JC S:;f;:n(;\gj)lc Sc(r:;fg{;nc SCEET;;;(;DC
Carbon disulfide 000075-15-0 7.3E-17 s 7.8E+3
Carbon tetrachloride 000056-23-5 1.0E-1f 4.1E-47 5.5E+1 4.9E+0
Cesium 007440-46-2
Chlordane 000057-74-9 7.3E4* 2.4E-5 39E+1* 1.8E+0*
Chlordane, alpha- 005103-71-9 7.3E-4* 2 4E-5% 3.9E+1* 1.8E+0*
Chlordane, gama- 005566-34-7 7.3E-4* 2.4E-5% 39E+1* 1.8E+0*
Chlorobenzene 000108-90-7 5.2E-21 . 1.6E+3
Chloroform 000067-66-3 L.OE-1T 1.1E-47 7.8E+2 .
Chromium 007440-47-3 8.3E-6* i 2.3E+2%
Chromium(TII) 016065-83-1 1.2E+5%
Chromium(VT) 018540-29-9 8.3E-6* 2.0E-7 2.3E+2*
Chrysene 000218-01-9 8 8E+1*
Cobalt 007440-48-4
Copper 007440-50-8
Cumene 000098-82-8 42E-1%7 T 7.8E+3*

* Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
*#* Indicates new hazardous substance in current version of chemical data ( JANO4 ).

T See December 2011 SCDM update for volatile substances.
1 Indicates cancer risk through a mutagenic mode of action.



Page BII-16 HAZARD RANKING SYSTEM 02 Dec 2011

SCDM Data Version : 1/27/2004 Hazardous Substance Benchmarks
AIR PATHWAY SOIL PATHWAY
NAAQS Reference Dose Cancer Risk Reference Dose Cancer Risk

NESHAPS Screen Conc Screen Conc Screen Conc Screen Conc
Substance Name CAS Number (ug/m"3) (mg/m3) (mg/m"3) (mg/kg) (mg/kg)
Cyanamide** 000420-04-2
Cyanide 000057-12-5 1.6E+3
DDD 000072-54-8 2.7TE+0
DDE 000072-55-9 1.9E+0
DDT 000050-29-3 2.5E-5 3.9E+1 1.9E+H0
Di-n-butyl phthalate 000084-74-2 7.8E+3
Di-n-octyl phthalate 000117-84-0 1.6E+3
Dibenz(a.h)anthracene 000053-70-3 8.8E-2
Dibenzofuran 000132-64-9 il . 3.1E+2%
Dibromo-3-chloropropane, 1,2- 000096-12-8 2.1E-47 1.6E-711 4.6E-1
Dibromoethane, 1.2- 000106-93-4 94E-3T 4.1E-67 7.5E-3
Dichlorobenzene, 1.4- 000106-46-7 8.3E-17 22E-47 2.7B+T*®
Dichloroethane, 1,1- 000075-34-3 st 1.5E-37 T8E+3
Dichloroethane, 1,2- 000107-06-2 7.3E-31 9.4E-5F 7.0E+0

* Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
*#* Indicates new hazardous substance in current version of chemical data ( JANO4 ).

T See December 2011 SCDM update for volatile substances.

1 Indicates cancer risk through a mutagenic mode of action.
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SCDM Data Version : 1/27/2004 Hazardous Substance Benchmarks
AIR PATHWAY SOIL PATHWAY

NAAQS Reference Dose Cancer Risk Reference Dose Cancer Risk
Substance Name CAS Number I\E]ng/I—]]Iﬁ;P)S SES;;:;\?)JC S:;f;:n(;\gj)lc Sc(r:;fg{;nc SCEET;;;(;DC
Dichloroethylene, 1,1- 000075-35-4 2.1E-1%§ salf 3 9E+3* ¥
Dichloroethylene, 1,2-%* 000540-59-0 F - 7.0E+2
Dichloroethylene, cis-1,2- 000156-59-2 T . 7.8E+2
Dichloroethylene, trans-1,2- 000156-60-5 6.3E-2F LT 1.6E+3
Dichlorophenol. 2.4- 000120-83-2 2.3E+2
Dichloropropane, 1.2- 000078-87-5 4.2E-37 2A4E-47 9.4E+0
Dichloropropene, 1,3- 000542-75-6 2.1E-27 6.1E-47 2 3E+3% 6.4E+0*
Dieldrin 000060-57-1 5.3E-7 3.9E+0 4.0E-2
Diethyl phthalate 000084-66-2 6.3E+4*
Dimethyl phenol, 2.4- 000105-67-9 1.6E+3
Dinitrobenzene, 1,3- 000099-65-0 7.8E+0
Dioxin 1.4-** 000290-67-5
Diphenylhydrazine, 1,2- 000122-66-7 1.1E-5 8.0E-1
Disulfoton 000298-04-4 3.1E+0

* Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
*#* Indicates new hazardous substance in current version of chemical data ( JANO4 ).

T See December 2011 SCDM update for volatile substances.
1 Indicates cancer risk through a mutagenic mode of action.
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SCDM Data Version : 1/27/2004 Hazardous Substance Benchmarks
AIR PATHWAY SOIL PATHWAY

NAAQS Reference Dose Cancer Risk Reference Dose Cancer Risk
Substance Name CAS Number I\E]ng/I—]]Iﬁ;P)S SES;;:;\?)JC S:;f;:n(;\gj)lc Sc(r:;fg{;nc SCEET;;;(;DC
Endosulfan (I or IT) 000115-29-7 4.7E+2
Endosulfan [** 000959-98-8 4.TE+2
Endosulfan IT** 033213-65-9 4.TE+2
Endrin 000072-20-8 2.3E+1
Endrin aldehyde 007421-93-4
Ethyl benzene 000100-41-4 1.0E+0F 9.7E-4f 7.8E+3
Ethyl chloride 000075-00-3 1.0E+1
Ethylene glycol monobutyl ether (EBGE)** 000111-76-2 2.1E-1 3.9E+4
Fluorene 000086-73-7 T o 3 3.1E+3
Fluorine 007782-41-4 4.7E+3
Heptachlor 000076-44-8 1.9E-6 3.9E+1 1.4E-1
Heptachlor epoxide, alpha, beta, gamma 001024-57-3 9.4E-7 1.0E+0 7.0E-2
Heptachlorodibenzo-p-dioxin** 037871-00-4
Heptachlorodibenzo-p-dioxin 1,2.3.4.6.7.8- 035822-46-9 5.7E-8 43E-3
Heptachlorodibenzofuran 1.2,3.4,6.7.8- 067562-39-4 5.7E-8 4.3E-3

* Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
*#* Indicates new hazardous substance in current version of chemical data ( JANO4 ).

T See December 2011 SCDM update for volatile substances.
1 Indicates cancer risk through a mutagenic mode of action.
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AIR PATHWAY SOIL PATHWAY
NAAQS Reference Dose Cancer Risk Reference Dose Cancer Risk
NESHAPS Screen Conc Screen Conc Screen Conc Screen Conc
substance Name £43 Number (ug/m"3) (mg/m"3) {mg/m"3) (mg/kg) (mg/kg)
Heptachlorodibenzofuran 1.2.3.4.7.8.9- 055673-89-7 5.7E-8% 43E-3*
Hexabromobiphenyl (PBB)** 036355-01-8
Hexachlorobenzene 000118-74-1 5.3E-6 6.3E+1 4.0E-1
Hexachlorobutadiene 000087-68-3 1.1E-4 1.6E+1 8.2E+0
Hexachlorocyclohexane, alpha- 000319-84-6 14E-6 1.0E-1
Hexachlorocyclohexane, beta- 000319-85-7 4.6E-6 3.5E-1
Hexachlorodibenzo-p-dioxin 1.2.3.4.7.8- 039227-28-6 1.4E-9 1.1E-4
Hexachlorodibenzo-p-dioxin 1.2.3.6.7.8- 057653-85-7 1.4E-9 1.1E4
Hexachlorodibenzo-p-dioxin 1.2.3.7.8.9- 019408-74-3 1.9E-9 1.0E-4
Hexachlorodibenzofuran 1,2.3.4.7.8- 070648-26-9 5.7E-9 4.3E-4
Hexachlorodibenzofuran 1,2.3.6.7.8- 057117-44-9 5.7E-9 43E-4
Hexachlorodibenzofuran 1,2.3.7.8.9- 072918-21-9 5.7E-9 4.3E-4
Hexachlorodibenzofuran 2.3.4.6.,7.8- 060851-34-5 5.7E-9 43E-4
Hydrazine 000302-01-2 5.0E-7 2.1E-1

*  Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
** Indicates new hazardous substance in current version of chemical data ( JANO4 ).

T See December 2011 SCDM update for volatile substances.
1 Indicates cancer risk through a mutagenic mode of action.
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SCDM Data Version : 1/27/2004 Hazardous Substance Benchmarks
AIR PATHWAY SOIL PATHWAY

NAAQS Reference Dose Cancer Risk Reference Dose Cancer Risk
Substance Name CAS Number I\E]ng/I—]]Iﬁ;P)S SES;;:;\?)JC S:;f;:n(;\gj)lc Sc(r:;fg{;nc SCEET;;;(;DC
Hydrogen sulfide 007783-06-4 2.1E-3 2B H3*
Indeno(1.2.3-cd)pyrene 000193-39-5 8.8E-1
Tron 007439-89-6
Lead 007439-92-1 1L.5E+0
Lead chromate** 007758-97-6
Lindane 000058-89-9 2.3E+1 4.9E-1
Manganese 007439-96-5 5.2E-5 1.1E+4
Mercury 007439-97-6 3.1E-4f T 23E+1
Methoxychlor 000072-43-5 3.9E+2
Methyl Parathion 000298-00-0 2.0E+1
Methyl ethyl ketone 000078-93-3 5.2EA0*T - 4. 7E+4*
Methyl isobutyl ketone 000108-10-1 3.1E+0* 6.3E+3
Methyl phenol, 4- 000106-44-5 3.9E+2
Methyl tert-butyl ether (MTBE)** 001634-04-4 3.1E+0F 9.4E-3}
Methylene chloride (dichloromethane) 000075-09-2 . LIE+OT 5.2E-3f1 4.7E+3 8.5E+1%

*  Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
*#* Indicates new hazardous substance in current version of chemical data ( JANO4 ).

T See December 2011 SCDM update for volatile substances.
1 Indicates cancer risk through a mutagenic mode of action.
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SCDM Data Version : 1/27/2004 Hazardous Substance Benchmarks
AIR PATHWAY SOIL PATHWAY
NAAQS Reference Dose Cancer Risk Reference Dose Cancer Risk

NESHAPS Screen Conc Screen Conc Screen Conc Screen Conc
Substance Name CAS Number (ug/m"3) (mg/m3) (mg/m"3) (mg/kg) (mg/kg)
Methylnaphthalene, 2- 000091-57-6 . o i
Naphthalene 000091-20-3 3.1E-3%§ 72E-5} 3.1E+3
Nickel 007440-02-0 1.6E+3
Nitrosodiphenylamine, N- 000086-30-6 o s " - 1.3E+2*
Pentachlorodibenzo-p-dioxin 1,2.3.7.8- 040321-76-4 1.1E-10 8.5E-6
Pentachlorodibenzofuran 1,2.3.7,8- 057117-41-6 - s
Pentachlorodibenzofiran 2,3.4.7,8-%* 057117-31-4 5.7E-10 43E-5
Pentachlorophenol (PCP) 000087-86-5 - . 2.3E+3 5.3E+0
Perchlorate** 014797-73-0 7.8E+0
Phenanthrene 000085-01-8
Phenol 000108-95-2 2.3E+4*
Plutonium 007440-07-5
Polychlorinated biphenyls (PCBs) 001336-36-3 2 4E-5% 1.6E+0 32E-1*
Pyrene 000129-00-0 F - 2.3E+3

* Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
*#* Indicates new hazardous substance in current version of chemical data ( JANO4 ).

T See December 2011 SCDM update for volatile substances.

1 Indicates cancer risk through a mutagenic mode of action.
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SCDM Data Version : 1/27/2004 Hazardous Substance Benchmarks
AIR PATHWAY SOIL PATHWAY

NAAQS Reference Dose Cancer Risk Reference Dose Cancer Risk
Substance Name CAS Number I\E]ng/I—]]IﬁqP)S SES;;:R(;\?)JC S:;f;:n(;\gj)lc Sc;:;fg{;nc SCEET;;;(;DC
Radium 007440-14-4
Radon 010043-92-2
Selenium 007782-49-2 3.9E+2
Silver 007440-22-4 3.9E+2
Strontium 007440-24-6 4.7E+4*
Styrene 000100-42-5 1.OE+0} i 1.6E+4*
Tetrachlorobenzene, 1.2.4.5- 000095-94-3 23E+1
Tetrachlorodibenzo-p-dioxin** 041903-57-5
Tetrachlorodibenzo-p-dioxin 2,3,7.8- (TCDD) 001746-01-6 5.7E-11 43E-6
Tetrachlorodibenzofuran 2.3.7,8- 051207-31-9 5.7E-10 4.3E-5
Tetrachloroethane, 1.1.2,2- 000079-34-5 T 4.2E-5F 3.2E+0
Tetrachloroethylene 000127-18-4 - 2.8E-1f 4. 1E-4f 7.8E+2 1.2E+1
Thallium 007440-28-0
Toluene 000108-88-3 5.2E+H07 o] 1.6E+4*

*  Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
*#* Indicates new hazardous substance in current version of chemical data ( JANO4 ).

T See December 2011 SCDM update for volatile substances.
1 Indicates cancer risk through a mutagenic mode of action.
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SCDM Data Version : 1/27/2004 Hazardous Substance Benchmarks
AIR PATHWAY SOIL PATHWAY

NAAQS Reference Dose Cancer Risk Reference Dose Cancer Risk
Substance Name CAS Number I\E]ng/I—]]Iﬁ;P)S SES;;:;\?)JC S:;f;:n(;\gj)lc Sc(r:;fg{;nc SCEET;;;(;DC
Toxaphene 008001-35-2 7.6E-6 5.8E-1
Trichlorobenzene, 1,2.4- 000120-82-1 2.1E-3F - 7.8E+2
Trichloroethane, 1.1.1- 000071-55-6 5.2E+07 o
Trichloroethane, 1,1,2- 000079-00-5 2.1E-47 1.5E-4F 3.1E+2 1.1E+1
Trichloroethylene (TCE) 000079-01-6 Refer to Trichloroethylene (TCE) Appendix BII Interim Report, 10/23/2006
Trichlorofluoromethane 000075-69-4 - 7.3E-17 -F 2. 3E+4*
Trichlorophenol, 2.4.6- 000088-06-2 7.8E-4 5.8E+1*
Trichloropropane, 1.2.3- 000096-18-4 3.1E-47f i 4.7E+2 9.1E-2
Tritluralin (Treflan) 001582-09-8 5.9E+2 8.3E+1*
Trinitrobenzene, 1.3,5- 000099-35-4 23E+3%*
Vanadium 007440-62-2 5.5E+2
Vinyl acetate 000108-05-4 2.1E-17 i 7.8E+4%*
Vinyl chloride 000075-01-4 1.0E-1*7 1.6E-471 2.3E+2* 4.3E-1*
Xylene** 001330-20-7 L.OE-17 s 1.6E+4
Xylene, m- 000108-38-3 1.0E-17 - 1.6E+5%

* Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
*#* Indicates new hazardous substance in current version of chemical data ( JANO4 ).

T See December 2011 SCDM update for volatile substances.

1 Indicates cancer risk through a mutagenic mode of action.



Page BII-24 HAZARD RANKING SYSTEM 02 Dec 2011

SCDM Data Version : 1/27/2004 Hazardous Substance Benchmarks
AIR PATHWAY SOIL PATHWAY
NAAQS Reference Dose Cancer Risk Reference Dose Cancer Risk

NESHAPS Screen Conc Screen Conc Screen Conc Screen Conc
Substance Name CAS Number (ug/m"3) (mg/m3) (mg/m"3) (mg/kg) (mg/kg)
Xylene. o- 000095-47-6 1.0E-1} sl 1.6E+5*
Xylene. p- 000106-42-3 - LOE-17
Zinc 007440-66-6 2.3E+4*

* Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
*#* Indicates new hazardous substance in current version of chemical data ( JANO4 ).

T See December 2011 SCDM update for volatile substances.

1 Indicates cancer risk through a mutagenic mode of action.
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SCDM Data Version : 1/27/2004 Hazardous Substance Benchmarks
DRINKING WATER FOOD CHAIN AIR SOIL

Sihemiice Nk CAS Nuiifier Cancer Risk Cancer Risk Cancer Risk Cancer Risk Cancer Risk
MCL Screen Conc Screen Conc Screen Conc UMTRCA Soil Ing Soil Gam
(pCi/L) (pCi/L) (pCi/kg) (pCi/m3) (pCi/kg) (pCi’kg) (pCi/kg)

Americium 241 014596-10-2 1.5E+1%* 4.6E-1% 1.3E+1% 1.7E-4%* 3.7E+3*

Antimony 125(+D) (radionuclide) 014234-35-6 3.0E+2* 9.3E+0* 2. 4E+2* 2.5E-1* 6.0E+4*

Cadmium 109 (radionuclide) 014109-32-1 6.0E+2% 9.5E+0* 2.6E+2% 2.2E-1* 7.0E+4%*

Cesium 137(+D) (radionuclide) 010045-97-3 2.0B12* 1.6E+0* 4. TE+H1* 4.0E-1* 1.8E+4*

Cobalt 57 (radionuclide) 013981-50-5 1.OE+3* 4.6E+1* 1.2E+3* 2 3E+0* 2 OE+5*

Cobalt 60 (radionuclide) 010198-40-0 1.0E+2* 3.0E+0* 79E+1* 1.3E-1* 2.0E+4*

Tron 55 (radionuclide) 014681-59-5 2.0E+3* SSE+T* 1.5E+3* 6.0E+0* 3.8E+5*

Lead 210(+D) (radionuclide) 014255-04-0 3.7E-2 5.1E-1* 3.4E-4 3.0E+2%*

Manganese 54 (radionuclide) 013966-31-9 3.0E+2%* 2.1E+1%* 5.7E+2%* 8.1E-1* 1.5E+5%

Nickel 59 (radionuclide) 014336-70-0 3.0B:2* 1.8E+2* 4 5E+3* LOE+1* L1E+6*

Nickel 63 (radionuclide) 013981-37-8 5.0E+1* TAE+1* 1.9E+3* 2.9E+0* 4 4E+5%

Plutonium 236 (radionuclide) 015411-92-4 6.4E-1 1.8E+1* 2.1E-4* 4.6E+3*

Plutonium 238 (radionuclide) 013981-16-3 LSE+1* 3.6E-1* LOE+1* 1.4E-4* 2.9E+3*

Plutonium 239 (radionuclide) 015117-48-3 1.5E+1%* 3.5E-1% 1.0E+1¥ 1.4E-4% 2.9E+3*

Plutonium 240 (radionuclide) 014119-33-6 L.SEf1* 3.5E-1* 1.OE+1* 1.4E-4* 2.9E+3*

* Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
*% Indicates new hazardous substance in current version of chemical data ( JANO4 ).
T See December 2011 SCDM update for volatile substances.
1 Indicates cancer risk through a mutagenic mode of action.
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HAZARD RANKING SYSTEM
Hazardous Substance Benchmarks
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DRINKING WATER FOOD CHAIN AIR SOIL

SihRt N CAS Number Cancer Risk Cancer Risk Cancer Risk Cancer Risk Cancer Risk
MCL Screen Conc Screen Conc Screen Cone UMTRCA Soil Ing Soil Gam
(pCi/L) (pCi/L) (pCi/kg) (pCi/m3) (pCi/kg) (pCi/kg) (pCi/kg)

Plutonium 241(+D) (radionuclide) 014119-32-5 2.7E+1#* 7.7E+2% 1.4E-2%* 2 AE+5%

Plutonium 242 (radionuclide) 013982-10-0 1L.5E+1%* 3.7E-1% L1E+1# 1.5E-4%* 3.0E+3*

Plutonium 243 (radionuclide) 015706-37-3 1.0E+2%* 2.5E+3* 1.6E+1* 5.9E+5*

Plutonium 244(+D) (radionuclide) 014119-34-7 1.5E+1* 3.5E-1% 9.8E+0* 1.6E-4%* 2.7E+3*

Radium 226(+D) (radionuclide) 013982-63-3 5.0E+0* 1.2E-1 3.4E+0* 4.1E-4 1.1E+3*

Radium 228(+D) (radionuclide) 015262-20-1 5.0E+0* 4.6E-2* 1.2E+0* 9.1E-4* 3.5E+2*

Radon 222 (+D)(radionuclide) 014859-67-7 6.3E-1

Silver 108m(+D) (radionuclide) 014391-65-2 5.8E+0* 1.6E+2* 1.8E-1* 4.1E+4*

Silver 110m (radionuclide) 014391-76-5 9.0E+1%* 4.8E+0* 1.3E+2% 1.7E-1%* 3 AE+4%*

Strontium 90(+D) (radionuclide) 010098-97-2 8.0E+0* 6.4E-1* 1.8E+1%* 42E-2% 5.5E+3%*

Technetium 99 (radionuclide)** 014133-76-7 9.0E+2 1.7E+1 44E+2 34E-1* 1.0E+5

Thallium 204 (radionuclide) 013968-51-9 3.0E+2%* 8.1E+0* 2.1E+2% 1.9E+0* 5.2E+4%

Thorium 227 (radionuclide) 015623-47-9 1.0E+0* 2A5E+HI* 1.4E-4* 5.8E+3*

Thorium 228(+D) (radionuclide) 014274-82-9 LSE+1* 1.6E-1 4 2E+H0* 3.3E-5* 9.8E+2*

*  Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
*#* Indicates new hazardous substance in current version of chemical data ( JAN04 ).
T See December 2011 SCDM update for volatile substances.
1 Indicates cancer risk through a mutagenic mode of action.
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DRINKING WATER FOOD CHAIN AIR SOIL

SihRt N CAS Number Cancer Risk Cancer Risk Cancer Risk Cancer Risk Cancer Risk
MCL Screen Conc Screen Conc Screen Cone UMTRCA Soil Ing Soil Gam
(pCi/L) (pCi/L) (pCi/kg) (pCi/m3) (pCi/kg) (pCi/kg) (pCi/kg)

Thorium 229(+D) (radionuclide) 015594-54-4 1.5E+1* 9.0E-2 2.5E+0* 2.1E-5% 6.2E+2%

Thorium 230 (radionuclide) 014269-63-7 1.5E+1* 5.2E-1* 1.5E+1* 1.7E-4* 3.9E+3*

Therium 231 (radionuclide) 014932-40-2 2 2E+1%* 5.4E+2% 3.1E+0* 1.2E+5%

Thorium 232 (radionuclide) 007440-29-1 1.5E+1* 4.7E-1% 1.3E+1% 1.1E-4* 3AE+3*

Thorium 234 (radionuclide) 015065-10-8 2.1E+0* 5.8E+1* 1.6E-1* 1.2E+4*

Tritium 010028-17-8 43E+2% 1.2E+4* 2.4E+1%* 3.6E+6*

Uranium 232 (radionuclide) 014158-29-3 2.0E+1* 1.6E-1* 4.6E+0* 2 4E-4* 14E+3*

Uranium 233 (radionuclide) 013968-55-3 2.0E+1* 6.6E-1* 1.8E+1* 4.1E-4* 5.0E+3*

Uranium 234 (radionuclide) 013966-29-5 2.0E+1* 6.7E-1% 1.8E+1% 42E-4% 5.0E+3*

Uranium 235(+D) (radionuclide) 015117-96-1 2.0E+1* 6.6E-1* 1.8E+1* 4TE-4* 4.9E+3*

Uranium 236(+D) (radionuclide) 013982-70-2 2.0E+1* 7.1E-1% 1.9E+1* 4.5E-4% 5.3E+3%

Uranium 238(+D) (radionuclide) 007440-61-1 2.0E+1%* 5.5E-1* 1.5E+1%* 5.1E-4% 3.8E+3%*

Zinc 65 (radionuclide) 013982-39-3 3.0E+2* 4 1E+H0* L1E+2* 8.2E-1* 3.2E+4*

*  Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JAN04 ).
** [Indicates new hazardous substance in current version of chemical data ( JAN04 ).
T See December 2011 SCDM update for volatile substances.
1 Indicates cancer risk through a mutagenic mode of action.
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This recommended water quality criterion was derived from data for arsenic (IIT). but is applied here to total arsenic, which might imply that arsenic (III) and arsenic (V) are equally toxic to aquatic life
and that their toxicities are additive. In the arsenic criteria document (EPA 440/5-84-033, January 1985), Species Mean Acute Values are given for both arsenic (IIT) and arsenic (V) for five species and
the ratios of the SMAVs for each species range from 0.6 to 1.7. Chronic values are available for both arsenic (III) and arsenic (V) for one species; for the fathead minnow, the chronic value for arsenic
(V) 1s 0.29 times the chronic value for arsenic (III). No data are known to be available concerning whether the toxicities of the forms of arsenic to aquatic organisms are additive.

This criterion has been revised to reflect The Environmental Protection Agency’s q1* or RfD, as contained in the Integrated Risk Information System (IRIS) as of May 17, 2002. The fish tissue
bioconcentration factor (BCF) from the 1980 Ambient Water Quality Criteria document was retained in each case.

This criterion is based on carcinogenicity of 10 risk. Alternate risk levels may be obtained by moving the decimal point (e.g., for a risk level of 10~, move the decimal point in the recommended
criterion one place to the right).

Freshwater and saltwater criteria for metals are expressed in terms of the dissolved metal in the water column. The recommended water quality criteria value was calculated by using the previous 304(a)
aquatic life criteria expressed in terms of total recoverable metal, and multiplying it by a conversion factor (CF). The term "Conversion Factor" (CF) represents the recommended conversion factor for
converting a metal criterion expressed as the total recoverable fraction in the water column to a criterion expressed as the dissolved fraction in the water column. (Conversion Factors for saltwater CCCs
are not currently available. Conversion factors derived for saltwater CMCs have been used for both saltwater CMCs and CCCs). See "Office of Water Policy and Technical Guidance on Interpretation
and Implementation of Aquatic Life Metals Criteria,” October 1, 1993, by Martha G. Prothro, Acting Assistant Administrator for Water, available from the Water Resource center, USEPA, 401 M St.,
SW, mail code RC4100, Washington, DC 20460; and 40CFR§131.36(b)(1). Conversion Factors applied in the table can be found in Appendix A to the Preamble- Conversion Factors for Dissolved
Metals (which is attached below).

The freshwater criterion for this metal is expressed as a function of hardness (mg/L) in the water column. The value given here corresponds to a hardness of 100 mg/L. Criteria values for other hardness
may be calculated from the following: CMC (dissolved) = exp {m, [In(hardness)]+ b,} (CF). or CCC (dissolved) = exp{m,. [In (hardness)]+ b.} (CF) and the parameters specified in Appendix B-
Parameters for Calculating Freshwater Dissolved Metals Criteria That Are Hardness-Dependent (which is attached below).

Freshwater aquatic life values for pentachlorophenol are expressed as a function of pH. and are calculated as follows: CMC = exp(1.005(pH)-4.869); CCC = exp(1.005(pH)-5.134). Values displayed in
table correspond to a pH of 7.8.

This Criterion is based on 304(a) aquatic life criterion issued in 1980, and was issued in one of the following documents: Aldrin/Dieldrin (EPA 440/5-80-019), Chlordane (EPA 440/5-80-027), DDT
(EPA 440/5-80-038), Endosulfan (EPA 440/5-80-046), Endrin (EPA 440/5-80-047), Heptachlor (EPA 440/5- 80-052), Hexachlorocyclohexane (EPA 440/5-80-054), Silver (EPA 440/5-80-071). The
Minimum Data Requirements and derivation procedures were different in the 1980 Guidelines than in the 1985 Guidelines. For example, a “CMC” derived using the 1980 Guidelines was derived to be
used as an instantaneous maximum. If assessment is to be done using an averaging period, the values given should be divided by 2 to obtain a value that is more comparable to a CMC derived using the
1985 Guidelines.

No criterion for protection of human health from consumption of aquatic organisms excluding water was presented in the 1980 criteria document or in the 1986 Quality Criteria for Water. Nevertheless.
sufficient information was presented in the 1980 document to allow the calculation of a criterion, even though the results of such a calculation were not shown in the document.

This criterion for asbestos is the Maximum Contaminant Level (MCL) developed under the Safe Drinking Water Act (SDWA).

This fish tissue residue criterion for methylmercury is based on a total fish consumption rate of 0.0175 kg/day.

*  Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
*#* Indicates new hazardous substance in current version of chemical data ( JANO4 ).

T See December 2011 SCDM update for volatile substances.

1 Indicates cancer risk through a mutagenic mode of action.
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This recommended criterion is based on a 304(a) aquatic life criterion that was issued in the 1995 Updates: Water Quality Criteria Documents for the Protection of Aquatic Life in Ambient Water,
(EPA-820-B-96-001, September 1996). This value was derived using the GLI Guidelines (60FR15393-15399, March 23, 1995: 40CFR132 Appendix A): the difference between the 1985 Guidelines
and the GLI Guidelines are explained on page iv of the 1995 Updates. None of the decisions concerning the derivation of this criterion were affected by any considerations that are specific fo the Great
Lakes.

The CMC = 1/[(f1/CMC1) + (£2/CMC2)] where f1 and f2 are the fractions of total selenium that are treated as selenite and selenate, respectively, and CMC1 and CMC2 are 185.9 pg/l and 12.82 pg/l,
respectively.

EPA is currently reassessing the criteria for arsenic.
This criterion applies to total pebs, (e.g.. the sum of all congener or all isomer or homolog or Aroclor analyses.)
The derivation of the CCC for this pollutant (Endrin) did not consider exposure through the diet. which is probably important for aquatic life occupying upper trophic levels.

Although a new RfD is available in IRIS, the surface water criteria will not be revised until the National Primary Drinking Water Regulations: Stage 2 Disinfectants and Disinfection Byproducts Rule
(Stage 2 DBPR) is completed, since public comment on the relative source contribution (RSC) for chloroform is anticipated.

This recommended water quality criferion is expressed as pg free cyanide (as CN)/L.

This value for selenium was announced (61FR58444-58449, November 14, 1996) as a proposed GLI 303( c) aquatic life criterion. EPA is currently working on this criterion and so this value might
change substantially in the near future.

This recommended water quality criterion for arsenic refers to the inorganic form only.

This recommended water quality criterion for selenium is expressed in terms of total recoverable metal in the water column. It is scientifically acceptable to use the conversion factor (0.996- CMC or
0.922- CCC) that was used in the GLI to convert this to a value that is expressed in terms of dissolved metal.

The organoleptic effect criterion is more stringent than the value for priority toxic pollutants.
This value was derived from data for heptachlor and the criteria document provides insufficient data to estimate the relative toxicities of heptachlor and heptachlor epoxide.

Although EPA has not published a completed criteria document for butylbenzyl phthalate it is EPA’s understanding that sufficient data exist to allow calculation of aquatic criteria. It is anticipated that
industry intends to publish in the peer reviewed literature draft aquatic life criteria generated in accordance with EPA Guidelines. EPA will review such criteria for possible issuance as national WQC.

There is a full set of aquatic life toxicity data that show that DEHP is not toxic to aquatic organisms at or below its solubility limit.
This value was derived from data for endosulfan and is most appropriately applied to the sum of alpha-endosuifan and beta-endosulfan.
A more stringent MCL has been issued by EPA. Refer to drinking water regulations (40 CFR 141) or Safe Drinking Water Hotline (1-800-426-4791) for values.

This criterion is based on a 304(a) aquatic life criterion issued in 1980 or 1986, and was issued in one of the following documents: Aldrin/Dieldrin (EPA 440/5-80-019). Chlordane (EPA 440/5-80-027),
DDT (EPA 440/5-80- 038). Endrin (EPA 440/5-80-047), Heptachlor (EPA 440/5-80-052), Polychlorinated biphenyls (EPA 440/5-80-068), Toxaphene (EPA 440/5-86-006). This CCC is currently
based on the Final Residue Value (FRV) procedure. Since the publication of the Great Lakes Aquatic Life Criteria Guidelines in 1995 (60FR15393-15399, March 23, 1995), the Agency no longer uses
the Final Residue Value procedure for deriving CCCs for new or revised 304(a) aquatic life criteria. Therefore, the Agency anticipates that future revisions of this CCC will not be based on the FRV
procedure.

*  Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JAN04 ).
*% Indicates new hazardous substance in current version of chemical data ( JANO4 ).

T See December 2011 SCDM update for volatile substances.

1 Indicates cancer risk through a mutagenic mode of action.
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This water quality criterion is based on a 304(a) aquatic life criterion that was derived using the 1985 Guidelines (Guidelines for Deriving Numerical National Water Quality Criteria for the Protection
of Aquatic Organisms and Their Uses, PB85-227049, January 1985) and was issued in one of the following criteria documents: Arsenic (EPA 440/5-84-033). Cadmium (EPA 882-R-01-001),
Chromium (EPA 440/5-84-029). Copper (EPA 440/5-84-031). Cyanide (EPA 440/5- 84-028), Lead (EPA 440/5-84-027), Nickel (EPA 440/5-86-004). Pentachlorophenol (EPA 440/5-86-009),
Toxaphene. (EPA 440/5-86-006), Zinc (EPA 440/5-87- 003).

‘When the concentration of dissolved organic carbon is elevated. copper is substantially less toxic and use of Water-Effect Ratios might be appropriate.

The selenium criteria document (EPA 440/5-87-006, September 1987) provides that if selenium is as toxic to saltwater fishes in the field as it is to freshwater fishes in the field, the status of the fish
community should be monitored whenever the concentration of selenium exceeds 5.0 pg/L in salt water because the saltwater CCC does not take into account uptake via the food chain.

This recommended water quality criterion was derived on page 43 of the mercury criteria document (EPA 440/5- 84-026, January 1985). The saltwater CCC of 0.025 ug/L given on page 23 of the
criteria document is based on the Final Residue Value procedure in the 1985 Guidelines. Since the publication of the Great Lakes Aquatic Life Criteria Guidelines in 1995 (60FR15393-15399, March
23, 1995), the Agency no longer uses the Final Residue Value procedure for deriving CCCs for new or revised 304(a) aquatic life criteria.

This recommended water quality criterion was derived in Ambient Water Quality Criteria Saltwater Copper Addendum (Draft. April 14, 1995) and was promulgated in the Interim final National Toxics
Rule (60FR22228- 222237, May 4, 1995).

EPA is actively working on this criterion and so this recommended water quality criterion may change substantially in the near future.

This recommended water quality criterion was derived from data for inorganic mercury (II), but is applied here to total mercury. If a substantial portion of the mercury in the water column is
methylmercury, this criterion will probably be under protective. In addition, even though inorganic mercury is converted to methylmercury and methylmercury bioaccumulates to a great extent, this
criterion does not account for uptake via the food chain because sufficient data were not available when the criterion was derived.

This criterion applies to DDT and its metabolites (i.e., the total concentration of DDT and its metabolites should not exceed this value).
The derivation of this value is presented in the Red Book (EPA 440/9-76-023, July. 1976).

This value is based on a 304(a) aquatic life criterion that was derived using the 1985 Guidelines (Guidelines for Deriving Numerical National Water Quality Criteria for the Protection of Aquatic
Organisms and Their Uses, PB85-227049, January 1985) and was issued in one of the following criteria documents: Aluminum (EPA 440/5-86-008); Chloride (EPA 440/5-88-001); Chloropyrifos
(EPA 440/5-86-005).

This value for aluminum is expressed in terms of total recoverable metal in the water column.

There are three major reasons why the use of Water-Effect Ratios might be appropriate. (1) The value of 87 pg/l is based on a toxicity test with the striped bass in water with pH= 6.5-6.6 and hardness
<10 mg/L. Data in “Aluminum Water-Effect Ratio for the 3M Plant Effluent Discharge, Middleway, West Virginia” (May 1994) indicate that aluminum is substantially less toxic at higher pH and
hardness. but the effects of pH and hardness are not well quantified at this time. (2) In tests with the brook trout at low pH and hardness, effects increased with increasing concentrations of total
aluminum even though the concentration of dissolved aluminum was constant. indicating that total recoverable is a more appropriate measurement than dissolved, at least when particulate aluminum is
primarily aluminum hydroxide particles. In surface waters, however, the fotal recoverable procedure might measure aluminum associated with clay particles, which might be less toxic than aluminum
associated with aluminum hydroxide. (3) EPA is aware of field data indicating that many high quality waters in the U.S. contain more than 87 pg aluminuny/L, when either total recoverable or dissolved
1s measured.

*  Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JAN04 ).
#* Indicates new hazardous substance in current version of chemical data ( JANO4 ).

T See December 2011 SCDM update for volatile substances.

1 Indicates cancer risk through a mutagenic mode of action.
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Conversion Factors for Dissolved Metals
Metal Conversion Factor Conversion Factor | Conversion Factor | Conversion Factor
Freshwater CMC Freshwater CCC Saltwater CMC Saltwater CMC
Arsenic 1.000 1.000 1.000 1.000
Cadmium 1.136672-[(In 1.101672-[(In 0.994 0.994
hardness)(0.041838)] hardness)(0.041838)]
ChromiumIIl 0.316 0.860 - --
Chromium VI 0.982 0.962 0.993 0.993
Copper 0.960 0.960 0.83 0.83
Lead 1.46203-[(In 1.46203-[In 0.951 0.951
hardness)(0.145712)] hardness)(0.145712)]
Mercury 0.85 0.85 0.85 0.85
Nickel 0.998 0.997 0.990 0.990
Selenium - - 0.998 0.998
Silver 0.85 - 0.85 --
Zinc 0.978 0.986 0.946 0.946

*  Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).

*#* Indicates new hazardous substance in current version of chemical data ( JANO4 ).

T See December 2011 SCDM update for volatile substances.
1 Indicates cancer risk through a mutagenic mode of action.
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Parameters for Calculating Freshwater Dissolved Metals That are Hardness Dependent
Conversion Factors (CF)
Chemical m, b, mg bc CMC CCC
Cadmium 1.0166 -3.924 0.7409 -4.719 1.136672-[(In 1.101672-[(In
hardness)(0.041838)] | hardness)(0.041838)]
Chromium 111 0.8190 3.7256 0.8190 0.6848 0.316 0.860
Copper 0.9422 -1.700 0.8545 -1.702 0.960 0.960
Lead 1273 -1.460 1273 -4.705 1.46203-[(In 1.46203-[(In
hardness)(0.145712)] | hardness)(0.145712)]
Nickel 0.8460 2.255 0.8460 0.0584 0.998 0.997
Silver 1.72 -6.59 - - 0.85 -
Zinc 0.8473 0.884 0.8473 0.884 0.978 0.986

Hardness-dependent metals® criteria may be calculated from the following:

CMC (dissolved) = exp {m, [In(hardness)] + b,} (CF)
CCC (dissolved) = exp {m,. [In(hardness)] + b.} (CF)

* Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
*#* Indicates new hazardous substance in current version of chemical data ( JANO4 ).

T See December 2011 SCDM update for volatile substances.

1 Indicates cancer risk through a mutagenic mode of action.
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CAS Number Chemical Name Synonyms
000083-32-9 Acenaphthene Acenaphthylene. 1,2-dihydro
000067-64-1 Acetone 2-Propanone
000107-02-8 Acrolein Propenal
000079-06-1 Acrylamide Propenamide
000062-53-3 Aniline Benzeneamine
000120-12-7 Anthracene Paranaphthalene
000056-55-3 Benz(a)anthracene Benzanthrene
000071-43-2 Benzene Coal naptha
000092-87-5 Benzidine (1,1'-biphenyl)-4.4'-diamine
000050-32-8 Benzo(a)pyrene Benz(a)pyrene
000206-44-0 Benzo(j.k)fluorene Fluoranthene
(Fluoranthene)
000207-08-9 Benzo(k)fluoranthene Dibenzo(b.j k)fluorene
000117-81-7 Bis (2-ethylhexyl) phthalate Benzenedicatboxylic acid, bis (2-ethylhexyl) ester. 1.2-
000075-27-4 Bromodichloromethane Dichlorobromomethane
000085-68-7 Butylbenzyl phthalate 1,2-benzenedicarboxylic acid, butyl phenylmethyl ester
000075-15-0 Carbon disulfide Dithiocarbonic anhydride
000056-23-5 Carbon tetrachloride Tetrachloromethane
000057-74-9 Chlordane Octachloro-4.7-methanotetrahydroindane
005103-71-9 Chlordane, alpha- cis-Chlordane
005566-34-7 Chlordane, gama- trans-Chlordane
000108-90-7 Chlorobenzene Phenyl chloride
000067-66-3 Chloroform Trichloromethane
007440-47-3 Chromium Chrome
000218-01-9 Chrysene Benzophenanthrene, 1.2-
000098-82-8 Cumene Methylethylbenzene, 1-
000057-12-5 Cyanide Hydrocyanic acid
000072-54-8 DDD Dichlorodiphenyl dichloroethane
000072-55-9 DDE Dichlorodiphenyldichloroethylene, p.p-
000050-29-3 DDT Dichlorodiphenyltrichloroethane, 4.4-
000084-74-2 Di-—butyl phthalate Benzenedicarboxylic acid, dibutyl ester, 1.2-
000117-84-0 Di-—octyl phthalate Benzenedicarboxylic acid, dioctyl ester, 1.2-
000053-70-3 Dibenz(a,h)anthracene Dibenz(a)anthracene, 1,2:5.6-
000132-64-9 Dibenzofuran Diphenylene Oxide
000096-12-8 Dibromo-3-chloropropane, 1,2- Nemazon
000106-93-4 Dibromoethane, 1,2- Ethylene dibromide (EDB)
000106-46-7 Dichlorobenzene. 1.4- Chlorophenyl chloride, p-
000075-34-3 Dichloroethane, 1,1- Ethylidene chloride
000107-06-2 Dichloroethane, 1,2- Ethylene chloride
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000075-35-4 Dichloroethylene, 1,1- Dichloroethene. 1.1-
000156-59-2 Dichloroethylene. cis-1.2- cis 1.2-dichloroethene
000156-60-5 Dichloroethylene. trans-1.2- 1.2-dichloroethylene
000120-83-2 Dichlorophenol, 2.4- Dichlorophenol, 4,6-
000078-87-5 Dichloropropane, 1,2- Propylene chlornide
000542-75-6 Dichloropropene, 1.3- Dichloropropylene, 1.3-
000060-57-1 Dieldrin Aldrin epoxide
000084-66-2 Diethyl phthalate Benzenedicatboxylic acid, didecyl ester, 1.2-
000105-67-9 Dimethyl phenol, 2.4- 1-Hydroxy-2.4-dimethylbenzene
000099-65-0 Dinitrobenzene. 1.3- Dinitrobenzene, 1,2-
000122-66-7 Diphenylhydrazine. 1.2- Hydrazodibenzene
000100-41-4 Ethyl benzene Phenylethane
000075-00-3 Ethyl chloride Chloroethane
000086-73-7 Fluorene Methylenebiphenyl, 2,2-
007782-41-4 Fluorine Fluorine-19
000098-01-1 Furfural Furancarboxaldehyde, 2-
000076-44-8 Heptachlor Chlorochlordene, 3-
001024-57-3 Heptachlor epoxide, alpha, beta. Epoxyheptachlor
gamma
000118-74-1 Hexachlorobenzene Perchlorobenzene
000087-68-3 Hexachlorobutadiene Perchlorobutadiene
000319-84-6 Hexachlorocyclohexane. alpha-  alpha-BHC
000319-85-7 Hexachlorocyclohexane, beta-  beta-BHC
000302-01-2 Hydmazine Diamine
007783-06-4 Hydrogen sulfide Hydrosulfuric acid
000058-89-9 Lindane Hexachlorocyclohexane- gamma
000072-43-5 Methoxychlor (2.2.2-trichloroethylidiene)bis(4-methoxy-benzene), 1.1'-
000298-00-0 Methyl Parathion Dimethyl p-nitrophenyl thiophosphate
000078-93-3 Methyl ethyl ketone Butanone
000108-10-1 Methyl isobutyl ketone Methyl-2-pentanone, 4-
000106-44-5 Methyl phenol. 4- Methyl phenol, 4-
000075-09-2 Methylene chloride Dichloromethane
(dichloromethane)
000091-57-6 Methylnaphthalene, 2- Methylnaphthalene, 2-
000091-20-3 Naphthalene Tar camphor
000098-95-3 Nitrobenzene Nitrobenzol
000062-75-9 Nitrosodimethylamine, — Methyl—nitroso-methanamine, —
000086-30-6 Nitrosodiphenylamine. — Diphenylnitrosamine : Nitrosophenylbenzeneamine. —

000085-01-8

Phenanthrene

Phenanthren
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000108-95-2 Phenol Phenyl alcohol
001336-36-3 Polychlorinated biphenyls Polychlorinated biphenyls
(PCBs)
000129-00-0 Pyrene Benzo(def)phenanthrene
000100-42-5 Styrene Vinylbenzene
000095-94-3 Tetrachlorobenzene, 1.2.4.5- Tetrachlorobenzene, s-
001746-01-6 Tetrachlorodibenzo-p-dioxin 2.3,7.8-Tetrachlorodibenzo-p-dioxin : Tetrachlorodibenzo-p-dioxin, 2.3.7,8-
2.,3,7.8- (TCDD)
000079-34-5 Tetrachlotoethane, 1.1.2,2- Acetylene tetrachloride
000127-18-4 Tetrachlotoethylene Tetrachloroethene
000126-33-0 Tetrahydrothiophene. 1, 1- Sulfolane
dioxide
007440-29-1 Thorium 232 (radionuclide) Thornum 232
000108-88-3 Toluene Methyl benzene
008001-35-2 Toxaphene Chlorinated camphene
001461-22-9 Tributyltin chloride Tributylchlorostannane
000071-55-6 Trichloroethane, 1.1,1- Methyl chloroform
000079-00-5 Trichloroethane, 1.,1,2- Vinyl trichloride
000079-01-6 Trichloroethylene (TCE) Trichloroethene
000075-69-4 Trichlorofluoromethane Freon 11
001582-09-8 Trifluralin (Treflan) Treflan
007440-61-1 Uranium 238(+D) (radionuclide) Uranium 238
000108-05-4 Vinyl acetate Aceti<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>