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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 Pricrities 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 patential risk.
These revisions comply with other )
statutory requirements in the Superfund -
Amendments and Reauthorization Act
of 1986 {SARA).
DATES: Effective date March 14, 1991. As
discussed in Section III H of this
preamble, comments are invited an the
addition of specific benchmarks in the
air and soil exposure pathways until
[anuary 14, 1991.
aDCRESSES: Documents related to this
-ulemaking are available at and
comments on the specific benchmarks in
the air and soil exposure pathways may
e mailed to the CERCLA Docket Office,
JS-245, U.S. Environmental Protection
Agency. Waterside Mall, 401 M Street,
3W, Washington, DC 20460, phone 202~
382-3046. Please send four copies of
:omments. The docket is available for
riewing by appointment only from 9:00
im to 4:00 pm. Monday through Friday,
:xcluding Federal holidays. The docket
wmber is 105SNCP-HRS. '
*OR FURTHER INFORMATION CONTACT:
teve Caldwell or Agnes Ortiz,
{azardous Site Evaluation Division,
Jffice of Emergency and Remedial
lesponse, OS-230, U.S. Environmental
>rotection Agency, 401 M Street, SW,
Nashington, DC 20460, or the Superfund
Jotline at 800—424-9346 (in the
Nashington. DC area, 202-382-~3000).
JUPPLEMENTARY INFORMATION:

able of Cantents

. Background
1. Overview of the Final Rule
IL. Discussion of Comments
A_ Simplification
B. HRS Structure Issues
C. Hazardous Waste Quantity
D. Toxicity .
E. Radionuclides
F. Mobilitv/Persistence

G. Observed Release

H. Benchmarks

1. Use Factors

J- Sensitive Entironments

K. Use of Availabie Data

L. Ground Water Migration Pathway

M. Surface Water Migration Pathway

N. Soil Expasure Pathway

O. Air Migration Pathway

P. Large Volume Wastes

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

R. Cutoff Score

IV. Section-by-Section Analysis of the Rule
Changes
V. Required Analyses

A. Executive Order No. 12291

B. Regulatary Flexibility Analysis

C. Paperwork Reduction Act

D. Federalism Implications

I. Background

In 1980, Congress enacted the
Comprehensive Environmental
Response, Compensation. and Liability
Act (CERCLA]} (42 U.S.C. 9601 et seq.),
commaonly called the Superfund, in
respanse to the dangers posed by
uncontrolled releases of hazardous
substances. contaminants. ard
pellutants. To implement sec..on
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 18, 1985 (50
FR 37624), November 20, 1985 (50 FR
47912), and March 8, 1990 (55 FR 8666).
The NCP sets forth guidelines and
procedures for responding to releases or
potential release of hazardous
substances, pollutants, or contaminants.

Section 105(8)(A) of CERCLA {now
section 105(a)(8)(A)) requires EPA to
establish: :

Criteria for determining priorities among
releases or threatened releases {of hazardous
substances] throughout the United States for
the purpose of taking remedial action and. to
the extent practicable taking into account the
potential urgency of such action. for the
purpose of taking removal action. Criteria
and priorities * * * shall be based upon the
relative risk or danger to public health or
welfare or the environment * * * taking into
account to the extent possible the population
at risk, the hazard potential of the hazardous
substances at such facilities. the potential for
contamination of drinking water supplies, the
potential for direct human contact, {and) the
potential far destruction of sensitive
ecosystems * * °.,

To meet this requirement and help set
priarities. 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 ta 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
Taxic Substances and Disease Registry
(see NCP, 40 CFR 300.425(c)(3)).) Under
the original HRS, a scare was
determined for a site by evaluating three
migration pathways—ground water,
surface water, and air. Direct contact
and fire and explosion threats were alsa
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. 99499}, which added section
105(c)(1) to CERCLA. reguiring 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 hezlth 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 parpose for the National
Priarities List; i.e., identifying for the States
and the public thase facilities and sites which
appear to warrant remedial actions. * * *
This standard does not. however, require the
Hazard Ranking System to be equivalent to
detailed risk assessments.’quantitative or
qualitative, such as might be performed as
part of remedial actions. The standard
requires the Hazard Ranking System to rank
sites as accurately as the Agency believes is
feasible using information from preliminary
agsessments and site inspections * * *
Meeting this standard does not require lang-
term manitoring or an accurate determination
of the full nature and extent of contamination
at gites or the projected levels of exposure
such as might be done during remedial
investigations and feasibility studies. This
pravision is intended to ensure that the
Hazard Ranking System perfarms with a
degree of accuracy appropriate to its role in
expeditiously identifving candidates for
response actions. [HR. Rep. No. 962, 29th
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

Rorerr -
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~vater and that this assessment should
take into account the potential migration
of ary hazardous substance through

surface water to downstream sources of

drinking watar.

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 tc give a high
pricrity to facilities whera 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
123. added by SARA., requires revisions
ta the HRS to address facilities that
contain substantial voivmes of wastes
specified in section 3001(b)(3){Al(i) cf
ke Solid Waste Disposal Act,
ccmmonly referred to as the Resource
Conservation and Recovery Act -
{RCRA). These wastes include fly ash
wastes, bottom ash wastes, slag wastes,
and flue gas emission control wastes
gcnerated primarily from the
combustion of coal ar other fossil fuels.
Specifically. section 125 requires EPA to
revise the HRS to assure the appropriate
~onsideration of each of the following

ite-specific charactersistics of such
facilities: _

¢ The quantity, loxicity, and
concentrations of hazardous
constituents that are present in such
waste and a comparison with other
wastes: i

+ The extent of. and potential for.
release of such hazardous constituents
into the eavironment; and

* The degree of risk to human health
and the environmen! posed by such
constituents.

EPA published zn 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 ariginal HRS, including
consideration cf alternative models and
“cience Adviscry Board review, EPA
published a notice of propased
rulemaking (NPRM) fcr HRS revisions
on Dacember 23, 1588 {33 FR 51962). The
NPRM coniains a detailed preamble,
which should be cansulled for a more
extensive discussion of CERCLA, SARA,
the HRS. and the proposed changes to
the HRS.

Today. EPA is publishing the revised
HRS. which will supersede the HRS
weviouslv in effect as appendix A to the
NCP.CERCLA section 103(c){1) states
that the revised HRS shall be applied to
any site newly listed on the NPL after its
effective da'e: as specified in section

1057<)(3). sites scorad with the original
HRS prior to that effective date ceed not
ke reevaluated.

The HRS is a scoring system basad on
factors grouped inta three factor
categories. The factcr categories are
multiplied and then normalized to 100
points to obtain a pathway score (e.g..

- the ground water migration pathway

score). The final HRS score is obtained
by combining the pathway scores using
a root-mean-square method. The
prepased HRS revised every factor ta
some extent. A few factors were
replaced. and several new factors were
added. The major proposed change
inciuded: -

(1) Consideration of pstential as weil
as actual releases to air

(2} Addition of mobility factars;

(3} Addition of dilution and distance
weightings for the water migration
pathways and modification of distarce
weighting in the air migration pathway:

(4) Revisions to the toxicity factor;

(5) Additions to the list of covared
sensitive environrments;

(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 pogpulation
factors and ecolcgical-based
benchmarks for evaluating sensitive
environments:

{9) Addition of factars for evaluating
the maximally expased individual: and

(10} Inclusion of a new onsite
expasure pathway.

EPA conducted a field test of the
proposed HRS to assess the {easibility
of implementing the proposed HRS
factors, to determine resources required
for specific tasks. lo assess the
availability of information needed for
evaluation of sites, and to identify
difficulties with the use of the proposed
revisions. To meet the ogbjectives, site
inspections were perfaormed 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 majer results of the field test were
summarized on September 14, 1982 {54
FR 37949), when the field test report was
made available for public review and
comment. ’ -

I1. Overview of the Final Rule

The rule being promulgated today
incorporates substantial changes to
revisians proposed in December 1986.
FPA has changed the rule for three
reasans: (1) To respond to the general

comment submitted by many
commenters that the factor categaries
and pathsvays need to be consistent
with each other; (2} lo respand to
specific recommendations made by
commenlers; and {3) to respond fo
problems identified during the field test
and discussed in the field test report.
Majer changes affecting multiple
pathways include:

« Multiplication of hazardous waste
quantity factor. toxicity, and dther
waste characteristics factars:

« Uncapping of papulation facters
(i.e.. no limit is placed on maximum
value);

« Revised criteria for establishing an
abservad release: .

+ Capping of potential to release at a
vahie less than observed release:

« Revision of the toxicity evaluation
t0 select carcinogenic and non-cancer
chronic values in preference to acute
texicity values:

s Eiiminatior of Level III
concentrations and extension of
weighting based on levels of exposure to
~earest individual (well/intake: formerly
maximaliv exposed individual) factars;

» Modification of the weights
assigred to Level [ and Level Il
cancentraticns;

« Revisions to the benchmarks used
and methods for determining
exceedance of benchmarks;

« Use of ranges to assign values for
potentially expased pepulations;

« Inclusion of factors assessing
exposures of the nearest individual in
ail pathways;

« Revisians ta distance and dilution
weights-in a!l pathways except graund
water migration; -

« Replacement of the use factors with
less heavily weighted resources factors:
« Evaluation of wetlands basec on
size or surface water frontage; and
« Specific instructions for the

evaluation of radionuclides at
radioactive waste sites and sites wi
radioactive and other hazardous
substances wastes.

The major changes in the ground
water migration pathway include:

« Replacement of depth to aquifer/
Lydrauiic conductivily and sorptive
capacity factors with travel time and
depth to aquifer factars: and

« Revision of the mability factor.
including consideration of distribution
coefficients.

In the surface water migration
pathways. the major changes inciuae:

o Elimination of the separate
recreational use threat:

« Addition of a ground water to
surface water component:

i
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* Incorporation of bicaccumulation
into the waste characteristics factor
category rather than the targets factor
category far the human food chain
threat: ’

* Revision to allow use of additional
tissue samples in establishing Level [

_ 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 aof 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

R



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

51535

- Figure 1

Ground Water Migration Pathway

'ORIGINAL HRS .

Likelihood of Release X
Observed Release
: or '
Route Characteristics
~ Depth to Aquifer of
Concern
Net Precipitation
- Permeability of
Unsaturated Zone
Physical State
Containment

Toxicity/Persistence

,Hazardous Waste Quantity

Waste Characteristics X

Targéts

Ground Water Use

Distance to Nearest Well/

Population Served

FINAL HRS

Likelihood of Release X

Observed Release

: or

Potendal to Release
Containment
Net Precipitation
Depth to Aquifer
Travel Time

Waste Ch_aracteristics X

Toxicity/Mobility
Hazardous Waste Quandty

Targets

Nearest Well S

- Population

Resources
Wellhead Protection Area




Figure 2

Surface Water Migration Pathway

ORIGINAL HRS
Likelihood of Release X Waste Characteristics =~ X Targets
Observed Release : Toxicity/Persistence ' Surface Water Use
or N ' Hazardous Waste Quantity Distance to Sensitive Environment
Route Char.a.ctcnsuos . : ' . Population Served/Distance to
Facility Slope/Intervening Nearest Intake Downstream

Terrain .
1-Year, 24-Hour Rainfall
Distance to Nearest Surface

Water
Physical State
Containment

LS
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Surface Water Migration Pathway (continued)

FINAL HRS -

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 liclcasc
or

Potential to Release

' Containment
Net Precipitation
Depth to Aquifer
Travel Time

Drinking Water Threat

Waste Characteristics X
Toxicity/Mobility ! /Persistence
Hazardous Waste Quantity

L3

Targets
Nearest Intake
Population
Resources

+

Human Food Chain Threat

Waste Characteristics X
Toxicity/Mobility !/
Persistence/Bioaccumulation

Targets
Food Chain Individual
Population

Hazardous Waste Quantity
+
Environmental Threat
Waste Characteristics x  Targets

Persistence/Bioaccumulation
Hazardous Waste Quantity

Ecosystem Toxicity/Mobility !/

Sensitive Environments

1 Mobility 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

Likelthood of Exposure X Waste Charaeteristics 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
Area of Conpaminau'on

Toxicity
Hazardous Waste Quantity

Population Within 1 Mile
Nearby Individual

" New pathway.
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ORIGINAL HRS

Figure 4

Air Migration Pathway

Likelihood of Release

X Waste Characteristics X

Targets

Gas

Gas Con:ainmcnt
Gas Source Type

Gas Migration Potential -

Pardculate

Particniate Containment
Particulate Source Type
Particulate Migration

Potendal

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 Quandty Populatdon
Potential to Release ) Resources
Sensidve Environménts

BILLING CODE 6560-50-C
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Section III of this preamble
summarizes and responds to major
issues raised by commenters. These
issues are organized so that issues that
affect multiple pathways are covered
first, followed by discussions of
individual pathway issues. Sectian IV
provides a section-by-section discussion
of the final rule. All substantive changes
not discussed in section III are identified
in section IV. Because the rule has been
substantially rewritten to clarifv the
requirements, editorial changes are not
generally noted.

IIL. Discussion of Comments

About 100 groups and individuals
submitted comments on the ANPRM and
NPRM. Nineteen of these also submitted
comments on the field test report; twa
other groups submitted comments only
on the field test report. The commenters
included mare than 20 State agencies,
several Federal agencies, companies,
trade associations, Indian tribes.
enviranmental 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
‘esponse to each issue raised in the
somments are available in Responses to
Zomments on Revisions to the Hazard
lanking System (HRS) in the EPA
ZERCLA docket {see ApDRESSES section
ibove).

1. Simplification

In response to SARA, EPA proposed
evisions to the HRS so that, to the -
naximum extent feasible, it accurately
issesses the relative risks posed by
iazardous waste sites to human health
4d the environment. Consequently, the
'roposed rule required maore data than
.id the original HRS.

A number of commenters stated that
he data collection requirements of the
roposed rule were excessive given its
urpose as a screening tool. These
ommenters expressed concern that the
ata requirements were too extensive
)r a screening process; specifically, that
1e data requirements would lengthen
1e time needed to score sites with the
[RS. increase the cost of listing sites,
nd, therefore, limit the money available
or remedial actions. Most
ommenters—even those who
onsidered that the revisions increased
1e accuracy of the'model—stated that
1e resources required to evaluate sites
nder the proposed HRS were
xcessive. .

Ore commenter suggested the
roposed HRS would be so expensive to
nplement that EPA would need to

evelop a new screening tool to

etermine 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 mare of a quantitative risk-
assessment tool than the screening tool
itis supposed to be. Another suggested
that the increased accuracy of the
proposed rule over the ariginal 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 nated 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

¢ Asite 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 cast 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 averstate 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 tg be
contaminated. Some SIs may be limited
in scope if data are easy to obtain, while
others require more substantial resaurce
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 mare
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. o .

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 propased 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 résponse 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 propased potential to
release has been simplified by dropping
“sorptive capacity,” by revising “depth
to aquifer” and making it a separate
factor. and by eliminating the
~equirement to consider all geclogical
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 hydrauclic conductivity.

¢ In the three migration pathways
(i.e.. ground waier, surface water. and
air), the use factors in the proposed
rule—"land use™ in the 2ir migration
pathway, “drinking water use” and
“other water use™ in the ground water
migration pathway. and “drinking water
use” and “other water use” in the
surface water migration pathway—have
been replaced by “resources™ factors.
The “fishery use™ factor has been
dropped from the surface water
migration pathway. A resources factor
has been added to the soil expasure
pathway.

* In the soil exposure pathway, the

. requirement that children under seven
ve counted as a s2parate population has
been dropped. The “accessibility/
frequency of use” factor has been
replaced by a simpler “attractiveness/
accessibility” faclor. )

* In the surface water migration
pathway, the “runoff corve number.,”
which required determining the
predominant land use withia the
drainage &rea, has been replaced by a
simpler factor, “soil group.” which only
requires classifying the predominant soil

roup in the drainage area into one of
our categaries.

* In the air migration pathway. the
.maps used to assign values of
particulate migration: potential (formexsly
particulate mobility under potential to
release) have been simplified.

* In all pathways. potentially expased
populations are assigned values based
on ranges rather than exact counts,
reducing documentation requirements.

« In the surface water and ground
.water migration pathways, Level III
benchmarks have been dropped. .

¢ In ali pathways, hazardous waste
quantity values are based oa ranges,
which wil! reduce documentation
requirements. The methcdology and
explanation for evaluating the
hazardous waste quantity factar have
been simplified.

* Contzinment tables have been
simgliiied in the air, g: Lund water, and
surface water migration: pathways.

A nur=ber 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 thst some revisions
that max appear o make the HRS more

omplex actually make it mare flexible.

ar example, tke hierarchy for
determining hazardous waste quantity
allows using data on the quantity of
hazardous constituents if they are
available or can be determined:

additionally, data on the quantity of
hazardous wastestreams, source
volume, and source area can be used,
depending on the compieleness of data
within the hierarchy. The hierarchy
allows a site to be scored at the mest
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 an 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 praposed
HRS included descriptive background
material that, while useful, made the
HRS difficult to read. Much of this
descriptive material has been removed
from the ruie.

B. HRS Structure Issues

Although the praoposed rule retained
the basic structure of the original HRS, a
number of commenters felt that the HRS
should provide results consisteat with
tse resul's of a quantitative risk
assessment Several commenters
identified this issue explicitly, while
others identified specific aspects of the
proposed rula 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 empioyed
in guantitative risk assessments. -
Commenters stressed the need for EPA
to follow the advice of the EPA Science
Advisorv Board {(SAB]} as expressed in
the SAB review of the HRS:

Revisions to the HRS should begin with the
developrment of & chain of logic. without
regard for the ease or difficulty of collecting
data, that would lead ta a risk assessment for
each site. This framework, but not the
underlving logic, would be simplified ‘o
account for the very real difficulties 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 10 the
statutory mandale to reflect relative risk
to the extent feasible, EPA made a
riumber of changes to the final rule.
These structural changes affect how
various factors are scored and how
scores are combined, but do not invaolve
changes in the types or amount of data
required to scere a site with the HRS.
The Agency stresses that the limited
datz generated at the Sl stage are
designed to support site screening. and

are not intended to provide support {or a
quantitative risk assessment.

Genera! 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 o
be muitipiied 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 the
waste characteristics factor category
were to-make use of consistent scales
and to multiply the hazardous waste
quantity and toxicity (or, depending on
the pathway and threatl, toxicity/
moebility, toxicity/persistence, or
toxicity/zersistence/bioaccumulation)
factors. Within the waste characteristics

_ factor category, factors have been

modified so they are on linear scales.
These modifications make the functional
relationships between the HRS factars
more consistent with the toxicily and
exposure parameters evaiuated in risk
assessments.

Where possible, the final rule assigns
similar maximum point values to factor
categories across pathways. The
likeiithood of release (iikelihood of
exposure]j 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 category is not assigned a
maximum. EPA determined that in
general targets should be a key
determinaxt of site'threat because the
dala on which the targets {aclors are
based are relatively more reliable than
most other data available at the SI
stage.

Likelihood of release. Exceptin the
air migraton pathway, the proposed rule
assigned the same maximum value ta

" observed release and potential to

release. In the fina! rule. an observed
release is assigned a value of 550 points
anc potentia! to release has a maximum
value of 500 in all pathways. This
relative weightng of values reflects the
greater confidence (the association af
risks with targets} when reporting an
observed release as opposed toa
potential release. As a result of this
change in point values at the factar
categorv level, as well'as the new
maximums for most pathways, the
vaiues assigned to individual potential
to release factors have been adjusted.
Waste characteristics. The proposed
rule 2ssizned a maximum point value ta
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hazardous substance quantities of 1,000
pounds. Because some sites have '
hazardous substance quantities far in
excess of that amount and because it is
reasonable to assume that these sites
present some additional risk, all else
being equal. the final rule elevates the
maximum value to quantities in excess
of 1.000,000 pounds. Even when
hazardous waste quantity is
documented with precision, EPA
concluded that there are diminishing
returns in considering quantities above
this amount."

Although the HRS does not employ
the same type and quality of information
that would be used to support a risk
assessmerit {e.g., pounds of waste and
nobility are combined in the ground
w~ater pathway as a surrogate for long-
:erm magnitude of releases), as waste
:haracteristics values rise,

:ontamination resulting from conditions -

Lt the sites in general should be warse.
A\s a result of using linear scales and
ncarporation of a multiplicative
elationship between hazardous waste
Juantity, toxicity. and other waste
tharacteristics factors. the influence of -
he waste characteristics factor category
:ould be disproportionately large
elative to the likelihood of release and
argets factor categories in determining
werall pathway scores. Therefore, EPA
s limiting—through use of a scale
ransformation-—the values assigned to
he waste characteristics factor
ategory. shown in Table 2-7 of the final
IRS. to limit the effect of waste
haracteristics on the pathway scores.
While the waste characteristics factor
alues are limited to values of 0 to 100 in
10st cases, the waste characteristics
actor category may reach values of up
2 1.000 for both the human food chain
nd environmental threats in the surface
vater migration pathway. These
xceptions have been made to
ccommadate the bicaccumulation
actor (or ecosystem bicaccumulation
actor), applied in-these threats hut not
1 other pathways or threats, which can
dd up to four orders of magnitude to
ne waste characteristics factor values
efore reduction to the scale values of 0
2 1,000.
Turgets. The final rule includes two
1ajor structural changes to the targets

actor category. Population factor values

re not capped as they were in the
roposed ruie. This change allows a site
vith a large population but a low waste
haracteristics value to receive scores
imilar to a site with a smaller
opulation but larger waste
haracteristics value {as would be done
1 a risk assessment). A second change
1 the targets factors involves the

nearest individual (or intake or well)
factors (i.e., the maximally expased
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 dssigned 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 expaosed
to documented contamination.

C. Hazardous Waste Quaantity

In the NPRM, EPA proposed ta 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 numercus comments
relating to changes in the hazardous
waste quantity factor. Several
commenters agreed that allowing use of
waste constituent data, when available,
was an improvement over the original
HRS. Several also supported the tiered
approach to scoring hazardous waste
quantity when constituent data were
incomplete or unavailable.

Two commenters stated that the
emphasis on hazardous constituent data
will require more extensive and
expensive site investigations. These
commenters have misunderstood the
revisions. The rule does not require the
scorer to determine hazardous
constituent quantities in all instances,
but simply encourages use of thase data
when they are available. This approach
allows a scorer the flexibility to use
different types of available data for

- scoring hazardous wagte quantity. At a

minimum, the scorer need anly
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
Cangress that the HRS should actas a .
screening toal for identifying sites
warranting further investigation.

Several comunenters stated that the
methodology for determining hazardous
wasle guantity 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 quantity outweigh its
benefits. The amount of hazardous

" substances present at a site is an

important indicator of the potential
threat the site poses. At the same time.
EPA recognizes that cost is an important
consideration. In revising the hazardous
waste quantity factor, however, the
Agency believes it has established an
appropriate balance between time and
cost required for scoring this factor and
the degree of accuracy needed to
evaluate the relative risk of the site
properly.

In response to comments, EPA has
modified the hazardous waste quantity
scoring methodology to make it easier to
understand and to use. The changes
include elimination of proposed rule
Table 2-13, Hazardous Waste Quantity
Factor Evaluation Methodology and
Woarksheet. 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
wastestreams, hazardous constituent
quantity and hazardous wastestream
quantity would be the same because the
entire wastestream would be considered
a hazardous substance. The final rule
makes clear that only the constituents in
a RCRA wastestream that are CERCLA
hazardous substances should be
evaluated for determining lrazardous
constituent quantity; for the other three
tiers, however, the entire RCRA ~
wastestream is considered as is any
other wastestream.

As discussed in section I 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
remaoval at a site, and the hazardous
constituent quantity for all sources and
associated releases is adeguately
determined, the hazardous waste
quantity factor value will be based only
on the amount remaining after the
removal. This will result in lowering
same hazardous waste quantity factor
values.

i"iyﬂ'ﬁ" ;'
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Where an adequate determination of
the hazardous constituent quantity
remaining after the removal cannot be
made. EPA has established minimum
hazardous waste quantity factor values
in order to ensure that the HRS score
reflects ary 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 nat
complete. In the final rule, for migration
pathways (i.e., not the soil exposure
pathway), if the hazardous constituent
quantity is not adequately determined,
and if any target is subject to Level I or
II contamination, the minimum
hazardous waste quantity factor value
will be 100.-

If the hazardous constituent quantity
for all sources is not adequately
determined, and none of the targsts are
subject to Level 1 or II contamination,
the minimum factor value assigned for
hazardous waste quantity depends an
whether there has been a removal
action, and what the hazardous waste

uantity factor value would have been

- without consideration of the removal

action. If 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 a
factor value of 100 or greater would
have been assigned without
cansideration of the removal action. a
minimum hazardous waste quantity
factor value of 100 will be assigned. If
the hazardous waste quantity factor
value was less than 100 prior to
consideration of the removal action. a
minimum hazardous waste quantity
factor value of 10 will be assigned. This
will ensure that the Agency provides an
incentive for removal actions and that in
no case will consideration of removal
actions result in an increased hazardous
waste quantity factor value score.

D. Toxicity

The proposed HRS substantially’
changed the basis for evaluating
toxicity. The major change was that
hazardous stbstance toxicity would be
based on carcinogenicity, chronic non-
cancer toxicity, and acute toxicity. For
each migration pathwsay and each
surface water threat except human food
chain and recreation, toxicity was

imbinec with mobility or persistence

actors to select the hazardous
substance with the highest cambined
value for toxicity and the applicabie
mobility or persistence factor. For the

human food chain threal, only
substances with the highest
bioaccumulation values were evaluated
for taxicity/persistence. For the -
recreation threat, only substances with
the highest dose adjusting factor valaes
were evaluated for toxicity/persistence.
In additicon, 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 ta 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, ar proportion :
information, whenever such informatio
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 purpases
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
anly 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 toxicitv of
substances in a pathway.

EPA considered a number of
alternatives to the use of a single
hazardous substance to scare toxicity
(mcbility/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 maost toxic
substances. and the concentration-
weighted average value of all
substances. These altematives 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
appraach 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 O 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 witha
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/antagonistic effects between
hazardous substances is generally not
possible even in RI/FS risk assessments
because appropriate data are lacking for
most combinations of substances.
Interactive effects have been
documented for only a few substance
mixtures, and the Agency’s risk
assessment guidelines for mixtures {51
FR 34014, September 24, 1986)
emphasize that although additivityis 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
scaores should simply be raised for sites
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with numerous substances because this
approach ignores the technical
complexities related to interactions (i.e.,
the possibility of antagonistic effects.)

One commenter suggested that a
waste’s toxicity should be assessed in
terms of its “degree of risk.” and that
ihis could be measured by comparing
constituent concentrations at the point
of exposure to appropriate toxicity N
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 praperty. often
expressed quantitatively as a dose or
exposure concentration associated with
a specific response (ie., a dose-response
relationship). These toxicity values, in

general, are independent of expected
environmental expasure levels; many
are based on laboratory tests on
animals. Risk, on the other hand, is a’
function of toxicity. the concentration of
a substance in environmental media to .
which humans may be exposed. and the
likelihood of exposure to that meditm
(and the populatien 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 expased
‘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 concentratians are less
than benchmarks.

. Two commenters suggested using
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 a 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 {S1 FR 34014. September 24.

1986) 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 1989 Risk
Assessment Guidance for Superfund:
Human Health Evaluvation Manuaal, -
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 guidelines.

In respanse to camments that the best
availahle data should be used to score
sites, that accepted Agency practices be
relied on, and that consistency across
pathways be encouraged. the Agency
kas 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 factars 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 te 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 maximum toxicity value,
but included no other procedures
specific to radionuclides.

One commenter, the U.S. Department
of Energy {DOE), asserted that the
proposed HRS “* * * contains an
inequitable bias regarding radionuclides
* * *" DOE specifically 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 propased 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 in the propased
revised HRS to be a serious flaw in the
evaluation system.”

‘In the final rule, EPA has clarified and
significantly changed how radienuclides
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 far
evaluating them, which are similar to
and generally consistent with the -
radiation analysis concepts underiying
the mHRS.

The final rule evaluates radionuclides
within the same basic structure as other
hazardeus 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 factars
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 dnly 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 factars.
For sites containing both radicnuclides
and other hazardous substances, both
types of substances are scored for all
HRS factors that are substance-specific.,
with averall factor values based either

on combined values or the higher of the |

values, as appropriate.

EPA notes that, although some
radioactive substances are statutorily
excluded from the definition of
*hazardous waste"” in both CERCLA aud
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
section 7 of the final rule is intended to
facilitate that analysis. It alsa should be
noted that twao narrow categories of
releases (either from “nuclear incidents™
or from sites designated under the
Uranium Mill Tailings Radiation Control
Act of 1978) are excluded from
CERCLA’s definition of the term

“release” (CERCLA section 101(22)), and

such releases should not be scored using
the HRS.

The major changes to the HRS in the
evaluation of radionuclides apply to
establishing observed releases, to
factors in the waste characteristics
category. and to determining the level of
actual contamination in the targets
factor category. The HRS components
that have been modified are briefly
described below.
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- The criteria for establishing an
sbserved release through analysis of
samples for radionuclides differ
considerably from the criteria used for
other hazardous substances. These
criteria are divided inio 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
heaith 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

slume and source area, respectively,
.re not used because adequate data to
derive their quantitative relationship to
Tier A were unavailable. Thus, the .
waste quantity factor is based either un
radionuclide constituent quantity (Ti=r
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 wich bath
radionuciides and other hazardaus
substances, hazardous waste quantity is
evaluated separately for the twa 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 taxicity, across a range of

“actor values based on the potential to

«wuse cancer [i.e., cancer slope factors).
~on-cancer effects are not considered
for radionuclides because cancer is
generally the most significant toxic

effect. Incorporated in the development
of cancer slope factors are the type of
radioactive decay: energy emitted
during decay: biological uptake,
distribution, and retention: and
radiation dose-response relationship.
Thus. across the set of scoring ranges
used, radianuclides that are mare potent
carcinogens per unit activity now
receive higher toxicity factor values
than those that are less potent. The new
toxicity scoring scale for radionuclides

" was derived in a manner consistent with

the derivation of the existing
carcinogenicity scale for other
hazardous substances. Taken together,
the new toxicity and hazardous waste
quantity scales for radionuclides result
in a risk equivalence between
radionuclides and other hazardous
substances.

Mobility of radionuclides in both the
air and ground water migration
pathways is evaluated in the same way
as mobility for other hazardous
substances; that is, on the basis of the
chemical and physical characteristics of
the radionuclide. Similarly, the
bivaccumulation (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 scared 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 II).
This approach for weighting target
factors using benzhmarks 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 bath
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 ather 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. Radioneclide
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 aral 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
dase-response, as well as the specific
radionuclide’s type of decay, decay
energy, biological absorption, and
biological half-life. Furthermare,
radionuclide benchtharks for the sail
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 eaternal
exposure from gamma-emitting
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 comman issues included:

» Concern about the use of
coefficients of aqueous migration to
establish mobility values for inorganic
cations and anions;

* Suggestions 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 far 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 coeflicients of aquedus
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 mability.
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
juestions about the persistence factor in
the surface water migration pathway. [n
seneral, the commenters were divided
>etween those who wanted more
legradation mechanisms considered
ind those who believed the equation in
he proposed rule for calculating half-
ives was too complex. Several
:ommenters suggested including
iarption of substances by sediments.

In response to these comments, EPA
1as made several changes to the
versistence factor. The free-radical
ixidation half-life has been dropped
rom the equation used to calculate half-
ife because the data on which its half-
ife values are based are typically
lerived from ideal. labaratory

;onditions that differ greatly from
'onditions found in nature; few field
alidation studies have been conducted
o 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 liquid
phase. Log K., the logarithm of the n-
octanol-water partition coefficient, has
been added to account for sorption to
sediments. .

The Agency received several
comments concerning the mobility -
factors in the air migration pathway.
The most significant of the issues raised
by commenters were:

* 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
propaosed rule properly reflected the
dynamics of releases of gases from
sources into the atmosphere; and

‘e Whether the Thomthwaite P-E
Index was suffictent as the sole measure
of particulate mobility and whether
particle size should be included.

Io response to these and other related
structural and air migration pathway
comments, the Agency thoroughly re-
assessed the adequacy. of the mobility
factors in the 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 factar 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 fina]
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 model and reflects the combined
effects of differing wind speeds and soil
moisture. Analyses indicated that soil
maisture was dominant over both wind
speed and particle size, which are
essentially equal in effect. Because of
the comparative difficulty of
delermining particle sizes in an SI, a
single particle size was assumed to
apply to all sites. This constant particle
gize value was factored inta the .
simplified model yielding the factorin
the final rule. )

G. Observed Release

The proposed HRS described how ta
determine whether an observed release
was significantly above background
levels based on multiples of detection
limits and background concentrations.

Some commenters stated that the
praposed 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 Il 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 hazardous 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 abserved
release is established. Table 2-3 of the
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final rule provides the criteria for
determming when analytic sampling
information is sufficieat for establishing
an observed reléase (or observed
contamination in the soil exposure
pathway). The final rule also provides
procedures to be followed when the SQL
is unavailable and defines various types
of detection and quantitation limits in .
the context of the HRS. (See § 2.3 of the
final rule))

H. Benchmarks

SARA requires that EPA give high.
priority to sites that have led to closing
of drinking water wells or '
contamination of principal drinking
water supplies. To respond to this.
mandate, the proposed rule added
health-based benchmarks to the ground
water and surface water migration
pathways: in addition. ecalogical-based
benchmarks were added to evaluate
sensitive environments targets in
surface waler. 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 OI). Sensitive .
environments in the surface water
migration pathway were evaluated
based on two levels of actual
contamination {exceeding benchmark or
not exceeding benchmark). Where
several hazardous substances were
present below benchmarks. the
percentages of their concentrations
relative to their benchmarks were added
to determine which level was used to
assign values.

Of the commenters on this issue, most
supported EPA’s proposal to give extra
weighting to sites where measured
exposure-point concentrations exceed
benchmarks. One commenter who
dissented suggested giving extra
weighting to sites where actual
contamination is documented;
documentation of an observed release
{or observed centamination) would be
the only criterion for assigning higher
values to target factors, and the
relationship of the concentration of
hazardous sabstances ta benchmarks
would not be used. The other dissenting
commenter suggested that EPA re-
evaluate the roie of health-based’
benchmarks in the HRS because
common sense, and other laws, will
discourage people from drinking water

contaminated above benchmark levels, -

and because evaluating this factor will
entail large resource expenditures for
marginal gains in discrimination.

The final rule weights most targets
based on actual and potential exposure

to contamination acrass all pathways
and threats, including those for which
benchmarks were not originally
propased, 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.
251,25.2.3.3.1,33.2.41.2.3.1, 4.1.2.3.2,
4.1.3.3.1,4.1.3.3.2, 41.4.3.1, 4.2.231,
4.2.2.3.2,423.31,4.23.3.2,4.24.3.1,
5.1.3.1,5.1.3.2.6.3.1,8.3.2, 6.3.4, 7.3.1.
73.2) I2 the final rule, bcth the
populz::on factors and the factors -
reflectmg the hazard to the nearest
individual {ar 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 factoris,
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 concarns expressed by
commenters outweigh the concerns _
about uncertainties in the evaluation of
samples collected in air and soil and
about the lack of regulatory standards
and criteria on which to base soil or air

‘benchmarks that led the Agency not to

include benchmarks for those pathways
in the proposed rule. In short. EPA
carefully considered this point and
concluded that the consistent
application of benchmarks across all
pathways provides for the most
reasonable use of data given the
purpose of the HRS as a screening tool.
EPA generally selected specific
criteria based on applicable or relevant
and appropriate requirements (ARARs),
excluding State standards. that have
been selected for the protection of
public health and the environment as
outlined in the NCP {55 FR 8666, March
8, 1990). In the HRS NPRM, EPA
propased to use MCLs. maximum
contaminant level goals (MCLGs), and
screening concentrations {SCs) based on
cancer slope factors as drinking water
benchmarks. and Food and Drug
Administration [FDA]) Action Levels as
benchmarks for the human food chain
threat. EPA also proposed to use
Ambient Water Quality Crileria

{AWQC] 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 suggesied

. 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. Cne
commenter expressed concern that the
current lack of water quality standards
for many substances might make the
benchmark system ineffective in
identifying sites that pose a significant
threat to human health. Two
commenters suggested that carcinogen
weight of evidence should be used in
establishing SCs (e-g.. the individual risk
level should be lower for a Class A
carcinogen than for a Class B2
carcinogen). Two commenters suggested
considering other important routes of
expasure (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 canclusion is based on
several considerations. First, the
addition of benchmarks across all
pathways and the use of ARARs for
those benchmarks improves linkages
with the RI/FS process. That is. the HRS
benchmarks will be those used most
frequently during Ri/FSs, and the-
additional points provided by equalling
or exceeding a benchmark will aid in
identifying areas requiring follow-up in
the RI/FS. Second. the internal
consistency of the HRS is improved by
using benchmarks because
concentrations measured at or above
benchmark levels are treated in 3
parallel manner across all pathways.
allowing more consistent and fuller use
of the relatively costly sampling data
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coliected during the SI. Third, the
number of hazardous substances for
which at least one health-based or
ecalogical-based benchmark is available
is increased. allowing for mare uniform
assessment of sites nationwide.

The benchmark criteria that the
Agency has concluded are most
appropriate for each pathway and threat
are listed below. As discussed above,
EPA agrees with comments suggesting
that benchmarks also be used in the soil
expasure and air migration pathways
and has selected criteria for these
rathways based upan the kinds of
actars discussed above. While EPA
relieves the criteria for the soil
:xposure and air migration pathways in
he final rule are appropriate, it is open
0 any comments that members of the
iublic may wish to submit regarding
hese criteria and specifically solicits
uch comments at this time. EPA asks
hat any such comments be submitted
n ar before (30 days after the date of
ublication in the Federal Register).

For the final rule; EPA has selected
1e following types of benchmarks in
ach pathway and threat, subject to any
avisions in the criteria for air and soil
xposure that may be made in response
) comments. (Benchmarks for
idionuclides are discussed in Section
I E of this preamble.)

* Benchmarks in the ground water
iigration pathway and the surface
‘ater drinking water threat include

[CLs, non-zero MCLGs, screening
yncentrations {SCs) for non-cancer
fects based on RfDs for oral

<posures, and SCs for cancer based on
ope factors for oral exposures and 10-¢
dividual cancer risk (see Table 3-10).
ecause SCs based on RfDs and slope
ctors are used as drinking water
:nchmarks, MCLGs with a value of 0
i1ve been dropped as HRS benchmarks.

* Benchmarks in the surface water

iman food chain threat include FDA
ction Levels for fish or shellfish, SCs
r non-cancer effects based on RfDs for
al exposures, and SCs for cancer
1sed on slope factors for oral
:posures and 10™¢ individual cancer
sk [see Table 4-17).

= Benchmarks in the surface water
ivironmental threat include AWQC
1d Ambient Aquatic Life Advisary
»ncentrations (AALACs); AALACs

il be considered as they become

ailable (see Table 4-22).

* Benchmarks in the soil exposure

ithway include SCs for non-cancer

fects based on RfDs for oral

‘posures, and SCs for cancer based on

ape factors for oral exposures and 10-¢

dividual cancer risk {(see Table 5-3).

+ Benchmarks in the air migration

thway 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 effects based on RfDs for
inkalation exposures, and SCs for
cancer based on slope factars 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 pracess, the
benefits of including such infarmation 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.
Cansequently, 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
expasure pathway;

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

« Stale 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 Il 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 far each level be
reconsidered. A fourth commenter
suggested that Y1000 of a benchmark
factor is inappropriate hecause it is
excessively conservative and difficult to
detect. The fifth commenter suggested
that because Level Ill represents
concentrations with cancer risks belaw
107", populations exposed to Level 1]I
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 Il contaminaton. 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 gr abave media-specific
benchmark levels; Level I1
contamination is defined as
concentration leveis 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 an direct
observation; and potential
contamination is defined as targets that.
are potentially subject to reieases (ie.,
targets that are not associated with
actual contamination for that pathway
or threat). These three tiers are used ta .
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
IT 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 apprapriateness of this
approach to scoring multiple substances
detected in drinking water. Of the 10
comments in response to this proposal,
nine strongly opposed the praposed
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 included in the
summing algorithm. EPA recognizes that
a more precise estimate of relative risk
would be obtained by summing the
ratios of hazardous substances to their
individual RfD-based concentrations by
segregating substances according to
major effect. target organ. and
mechanism of action. In fact, such a
segregation is recommended during the
RI/FS. However, health-based
benchmarks are used in the HRS to
provide a higher weight to populations
expased to hazardous substances at
levels that might result in adverse health
effects. As a consequence, EPA believes
that use of the summed ratios of
hazardous substances within pathways
and threats to their individual RfD-
based benchmark levels is appropriate
for the screening purpose of the HRS.

EPA proposed and solicited comments
on a range of 107* to 1077 for individual
cancer risk levels of concem 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 to 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 107¢
individual cancer risk level. One
comumenter stated that 10~ 4to 10~7
generally is the risk range considered for
Superfund response. The final rule
defines only two levels of actual
contamination: significantly above
background and equal to or abave
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 ¢umnulative risks that fall
within a range of 10~ *to 10~¢
incremental individual lifetime cancer
risk based on the use of reliable cancer
potency information. EPA has selected
the 10~ ¢ screening risk level in defining
the HRS benchmark level for cancer risk
because it is the lower end of the cancer
risk range (i.e.. 107 to 10~ %) identified in
the NCP and used by other EPA
regulatory programs.

Two commenters objected to
assigning releases of substances with no
benchmarks to Level H as a default
value. One suggested assigning
unknowns to Leve! Ifl because
substar.ces that are frequently released
or are known or suspected to cause
health problems are studied before

those that are not. The other objected
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 {evel is Level I1. if none of the
hazardous substances eligible to be
evalnated at a sampling location has an
applicable benchmark, but actual
contamination has been established. the
actual contamination at the location is
assigned to Level 1.

I. Use Factors

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 copsideration to institutiogal
land use because of the sensitive
populations that would be exposed.
Partly in respanse to these comments,
and in an effort to simplify the HRS,
EPA has substantially revised the
method of incorporating reséurce use
information in targets factor categories.
The feld test indicated that collecting
data-on each of the use factors involved
considerable effort at maay sites. In
addition. because of weighting factors
applied to potentially contaminated
populations, at sites with no actual
contamination, use 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 facters. To
avoid redundancy with human health
concerns as evaluated through the
population factor, EPA has made major
changes in how resourd® uses are
evaluated and scored in the final rule.

In each migration pathway, the use
factors have been replaced bv a
resources factor that assigns values to
resources appropriste 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 patbhway. 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
o

The resources factor in the ground
water migration pathway assigns a
value of § for wells supplying water for
irrigation of commercial food or
commercial forage crops {five-acre
minimum), watering of commercial
livestock, as an ingredient in
commercial food preparation, or as a
supply for commercial aguaculture 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 drinking
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, or is usable but not used for
drinking 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
commercial 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 double-counting
of fisheries. _

In the air migration pathway, the
resources 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 resources factor has also been
added to the resident population threat
of the soil exposure pathway. The factor
is assigned a value of § if there is’
commercial agriculture, commercial
silviculture, or commercial livestock
production or grazing on an area of
observed contamination at the site.

J. Sensitive Environments

The proposed rule expanded the list of
sensitive environments considerably
and. for the surface water and air
pathways, counted all sensitive -
environments within the target distance
limit, rather than just the one with the
highest assigned value;for the soil
exposure pathway, only the sensitive
environment assigned the highest value
was counted. Potentially contaminated
sensitive environments were distance/
ditution 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 issuesrelated 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 species. Critical migratory
pathways and feeding areas have been
combined into a single category and
limited to anadromous fish (i.e.; fish that
ascend from the ocean to spawn), which
face special problems in migrating
substantial distances between the ocean
and their 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

[y

quality standards have been removed
because these environments are already

degraded and thus are not analogous to -
‘the aother sensitive environments listed.

Also, the assigned value for State
designated areas for protection or
maintenance of aquatic life has been

. changed from 50 points to 5 points (see

Table 4-23 in final rule) to be consistent
with the points assigned under the
resources factor for State designated
areas for drinking water use. -

In response to public comment,
National Monuments have been added
to the 100-point category on the list of

_terrestrial sensitive environments

considered under the soil exposure
pathway. “State designated natural
areas” and “particular areas, relatively
small in size, important to the
maintenance of unique biotic
communities” were also added to the
list of terrestrial sensitive environments
in response to public comment. These
latter two categories were already
considered in the air and surface water
pathway evaluation of sensitive
environments. {See Table 5-5.)

The method for evaluating wetlands
has been revised, partially because
participants in the field test had
difficulty identifying discrete wetlands.
Some wetlands were patchy and could
be classified as one large or many small
wetlands. Other wetlands were divided
by rivers or roads, or changed from one
tvpe of wetland to another, making it
unclear whether more than one wetland
should be counted. To eliminate these
difficuities, 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 contamiration
(see § 8.3.4); 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 alse
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 salely
due to the type of species present.
Furthermaore, 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
bisaccumulate (e.g.. PCBs. mercury) tend
to pose the greatest long-term 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 bicaccumulation
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
arganisms.

The EPA ambient aquatic life
advisory concentrations {AALACs) have
been added to the data hierarchy used
to assign the ecosystem toxicity value
(see § 4.1.4.2.1.1). The Natural Heritage
Program alternative sensitive
environment rating factors have been
removed from the rule because of

" problems that arose during the field

tests: field test participants found that
the availability of information varied-
substantially among States. However, a
Natural Heritage Program Data Center
can assist in identifying many of the
sensitive environment types listed in
Tables 4-23 and 5-5.

K. Use 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 madel that could be applied to
other factors. Under this method, where
data are available, they would be used:
where data are not available, defaults or
more generalized approaches would be
applied. Several commenters
specifically suggested using this
approach for ground water flow
direction and for scoring mining sites.
These commenters argued that it would
be less expensive and time-consuming

to use available data when scoring a site
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than to wait until the remedial
investigation to consider the additional
information.

EPA considered modifying the HRS to
allow the use of additional data, but
determined that further expanding the
HRS ta 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
mare difficult to apply and could lead to
substantial inconsistencies in how sites
are investigated and evaluated. EPA
Regions-and States would have ta
determine, for each set of data
presented, whether the data quality was
good enough for the data to be
considered. Debates over decisions on

. data quality could delay scoring and,
ultimately, delay cleanup at sites.
Therefore, the Agency believes that the
limited use of tiers in the final HRS -
represents a reasonable tradeoff
between the need to limit the
complexity of the system and the desire
to 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
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 an actual
and potential contamination of drinking
water wells.

EPA received 50 letters from 40
commenters on this issue; 27 letters
responded to the ANPRM, 21 to the -
NPRM, and two to the field test report.
Commenters included eight States, three
Federal agencies, the mining, petroleum,
chemical. and cement industries,
utilities, and professional engineers. The
commenters supported the consideration
of ground water flow direction data, at
least in some circumstances. Numerous
commenters urged the use of ground
water flow direction data when they are
either available or easily obtained. They
suggested several methads 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 upgradienl
and downgradient areas using
topographic maps, evaluating water
levels at wells, and noting the presence
of major surface water bodies:;

¢ Expending the effort to obtain
accurate data and considering selected
upgradient locations as a precaution
against unanticipated anomalies:

¢ Excluding drinking water wells
where analytical data prove no
contamination is present;

* Having a “professional” review
available information and conduct a site
visit; :

¢ Using available flow direction data
and developing regionally based
defaults when no data are available;

* Installing piezometers to determine
flow direction in the PA/SI phase and
when no ground water flow data are
available;

* Incorporating ground water flow
direction into the “depth to aquifer™” and
“distance to nearest well/population
served” scores; and

» Affording responsible parties the
opportunity to determine flow direction.

" BILLING CODE 6560-50-M
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Figure 5.

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

other hydrogeologic parameters in the
S.

EPA reviewed a range of aptions for
considering ground water flow direction
in evaluating targets. For the reasons
discussed above under “Use af
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 RIL.

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
hyvdrogeologic 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
“omments 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 resources in‘the area of
the site and of the potential need for
expanded uses of the ground water.

Agquifer interconnections. Aquifer
interconnections facilitate the transfer
of ground water or hazardous
substances between aquifers. The final
rule specifies that if aquifer
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 rrle. 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 laver 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.. hvdrogeologic 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 fext
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 v
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 aquifer 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 commenters 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 methad 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

* An assurnption of maximum
hydraulic conductivity among the
various geological iayers below the site.

More than 20 comments were réceived
on the sorptive capacity factor, but there
was little consensus amang the
commenters. A nuruber of commenters
agreed that the factor should be added,
but stated {hat 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 far 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 comrments and the
field test results, EPA examined the
depth to aquifer/hydraulic conductivity
and sarptive 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 propesed rule evaluated this facter

using all layers between the source and
the aquifer. In reexamining this factor,
EPA concluded that depth to aquifer is
one of the major parameters affecting
total sorbent content, at least within the
HRS ranges for the factor. Depth ta
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
anly the layer{s) of lowest hydraulic
conductivity decreased the calculated
sorbent content between 10 and 99
percent. For these reasans, EPA has
decided to replace the sorptive capacity
factor with a depth to aquifer factor.
(See § 3.1.2.3 and Table 3-5 of the final
rule).

M. Surface 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 foad
chain, recreational use, and
environmental. Other changes included
consideration of flood potential; revision
of potential overland flow: addition of
dilution weights for potertially
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 foad 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 8 shows
the proposed rule and the overland
flow/flood migration component of the
surface water migration pathway in the
final rule.

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 associaticns, and two Federal

agencies identified problems with the
proposed recreational use threat. Some
commenters objected to weighting it as
heavily as the drinking water threat,
while others suggested that evaluating
the threat was tao complicated for use
in a screening tool. Many commenters
said that proposed methads 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
toa 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 aeddition, 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 to
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
appsoaches were suggested, and EPA
did not identify viable alternatives.

BILLING COOZ 6€560-50-M

o)



Federal Register / Vol. 55, No. 241 / Friday, December 14, 1990 / Rul'es.and 'Regulations

91555

Figure 6

Surface Watér Migration Pathway
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Figure 6

Surface Water Migration Pathway -
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EPA is also cencemed 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.
facters related to recreational use are
being included in the assessment of
resource factors in the air, surface
waler, and ground water migration
pathways. (See the discussion of
resources factors above and §§ 3.3.3,
4.12.3.3,4.2.233, and 6.3.3 of the rule.)
Recreational use is also a major
componeat of the evaluation of the
attractiveness/accessibility factor in the
soil exposure pathway (see § 5.2.1.1 of

- the rule). .
Human faod chain. SARA requires
that EPA consider “the damage to
natural resources which may affect the
human food chain * * *- Accordingly,
the surface water migration pathway of
the proposed rule indluded evaluation of
threats to human health via the aguatic
food chain.
A number of commenters suggested
that terrestrial food chain threats should
also be evaluated because most of the
food eaten in the United States
originates on land. and the terrestrial
human food chain is, therefore, more
important than the aquatic human food
chain. Commenters specifically stated
that the HRS should account for human
food chain threats involving trrigated
crops. livestock. and game animals. One
cornmenter stated that the SARA
mandate would pot be fulfilled if only
aquatic human food chain threats were
evaluated.
After conducting an inmvestigation into
* possible metheds, 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 mare complex
and site-specific and is less understood
than the aquatic food chain. and its
assessment requires considerably more
data. These factors render evaluation of
the relative risks associated with the
terrestrial human food chain well
beyond the capability of a screening
system such as the HRS. The final rule,
therefore, does not separately evaluate
terrestrial human food chain threats.
These threats are. however, considered
indirectly under the resources target
components in the air migration
pathway, ground water migration
pathway., soil exposure pathway, and
drinking water threat portion of the
surface water migration pathway.

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

posing threats via the human food chain. -

Ore 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
bioaccumulatiod 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 bicactumulation potential
tables will reduce the effort and
resources required to score this factor.

EPA received several comments
stating that bicaccumulation 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
bisaccumulation potential shouid not be
given additional weight in the HRS. In
addition, as part of the structural

changes discussed in Section Il 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 bioaccumulation 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 contaminaticn 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 2 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 of
the observed release.

Under the final rule, the former
criterion (closed fishery) remains
essentially unchanged. The latier
criterion (tissue contamination) has
been modified: A fishery is considered
actually contaminated if the
concentration of a hazardous substance
in tissue of an essentially sessile benthic
humar food cham 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 bisaccumulation potential
factar value of 500 or greater either is
present in an observed release
established by direct observation or is
present in a surface waler or sediment
sample at a level that meets the criteria
for an observed release from the site
and at least a portian of the fishery is
within the boundaries of the observed
release. Oaly 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 fishesies 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 !he
final rule based on FDAALs. screening
concentrations corresponding to
elevated cancer risks, and screening
concentrations corresponding to
elevated chronic, non-cancer toxicity
risks via oral exposures. The final rule
allows Level I contamination to be
established based on hazardous
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-substance concentrations in tissue
samples from “organisms other than
essentially sessile benthic organisms”
{e.g.. fish, lobsters, crabs), even though
these organisms cannot be used to
establish observed releases or actual
contamination. .

* Level II: Applicable to all actually
contaminated fisheries (or portions of
actually 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 Il
concentrations. The final rule also
describes the procedures for
determining, where applicable, the part
of a fishery subject ta Level 1

-concentrations, the part subject to Level
IT concentrations, and/or the part
subject to potential contamination.

EPA received several comments
suggesting that, to be consistent with the
other threats, a maximally exposed
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 I
and 45 points for Level Il concentrations.
Where no actual contamination of a
fishery is documented, but there is
documentation of an abserved 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 observed 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
based on productivity of the surface

- water body or the estimated standing

crop of aquatic biota in the fisheries.
The proposed rule included & 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 ¢rop
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 preferabie 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
productivity. T

EPA agrees with the commenters. In
the final rule, estimates of fishery

human food chain production are based

on fish harvest data (including stocking

data) as opposed to standing 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
body 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 water migration pathway scare
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 detesmine the
appropriate apportionthent are rarely
available.
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Figure 7

Surface Water Migration Pathway -
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The ground water to surface water
migration component evaiuates three
threatis: drinking water, human foad
chain. and envircnmental. 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 discontinuity in the uppermast
aquifer between the source and the

portion of the surface water withia one

nile of the saurce; 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 patential to release.
An observed release is established if,

and only if, there is an observed releasea .

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 i is scared for
the overland ficw/ficod migration
camponent, 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 mability, tke final rule
reflects the fraction of 2 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
environmenta! threats. bicaccumulation
[or ecasystem bioaccumuilation]
poteniia! is 2lso coasidered ir selecting
the substance potentially posing the
jreatest hazard (see § 4.2.3.2.1).

The targets faciors in this compsrent
1re evaluated in the same way as
:argets factors in the overland flow/
lood migration componeat, except that -
1 dilution-weight adjustment is
:ombined with the surface water

lilution weights for populations
sotentially expased tc contamination.
Che dilution-sweight adjustment wag
idded because the HRS assumes that
1azardous substances migrate via
iround water in all directions from a
ite. Under this assumption, except in
hose instances where the surface water
1ody completely surrounds the site, only
' portien of the hazardous substances
:an be assumed to reach the surface
vater through the ground water. The
lilution-weight adjustment accounts for
he partion af the hazardous substances

assumed to be available to migrate to
surface water through ground water.
The probable point 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. Therefors, the actiial targets
considered may differ somewhat from
targets evaluated in the overland flow/
flood migration componeut because the
two probable points of entry may differ.
This approach might allow evaluation of
intakes, fisheries, anc sensitive
environments that may be exposed ‘c
contamination from a site but aze
upstream from the point of overland
flow entiy. . :

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 rle. The
pathway was primarily designed to
assess the potential threats posed by
direct exposure to wastes and
contaminated surficizl materials at 3
site. It evaluated two threats—tk,e
resident population and the nexrby
population. iIn the proposed.ile. the
resident population threat included
three tvpes of targets: High risk
populatian on a property with cbserved
contamination, all other residents and
people attending scheol or day care on a
property with observed contamination, -
and terrestrial sensitive environments in
which there is observe! centamination.
The nearby population was based an
peaple who live or aztend school withia
a one-mile travel distance and who did
not meet the criterid for resident
populatior. Figure'8 summarizes the
proposed and final rules. :

A number of commenters supported
the inclusion of the pathway, but raisad
issues related to its evalvation. Far
example, commentars cbjected to
£valuating the waste characteristics
factor calegory 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.on would
be difficult. A number of commenters
questioned how the onsite area and area
of contamination would be defined and
how accessibility of the site was
evaluated. :

In response to these comments and 1o
the fieid test results, EPA has made a
number of changes to the soil exposure
pathway. The name of the pathway hasg
been changed to be more consistent
with termirology used in the Superfund
human health evaluaticn Process.

As suggested by commenters. the fina!
rule limits the area within whichk human
targets are evaluated for the resident

pepulation threat ta locations withig
property bourdaries and within a
distance limit of 200 feet from an area of
observed contamination. The 209-foat

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 af residences,
scheals, or wark places from an areg of
observed contamination on the same
property.

To make the pathway consistent with
the other pathways and in response to
comments, the final rule inziudes
hazardous waste quantity in the waste
characteristics factor category and
multiplies it by the factar value for
toxicity. New factors, rasident
individuzl and nearby individual, have
been addad ta make the pathway .

consistent with the other palhwways, =1} .. -

of which assign values {or the
maximally-exposed individual (e.g.
nearest individual or intake). Population
is evaluated using two levels of actual
contamination based on health-basad
benchmarks. Separate consideration of
the high risk population {children under
seven} has been eliminated because the
field test indicated that this factor could
greatiy add to the time and expense cf
scoring a site yet resulted in little
discriminaticn among sites. This change
also makes the soil exposure pathway
more consisteat with the other
pathways.

In the nearby population threat, the
hazardous waste quantity factar in the
likelikood af exposure factor category
has been renamed “area of
contaminatien” to reflect both the intent
of the factor and how it is evaluated.
The accessibility/freguency 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
contaminated 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
whethar workers shculd 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
cammenters, however, stated that
workers should be counted in the target
population. One commenter argued that
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not counting a facility's work force is
* inconsistent with other population
counting techniques. Another
commenter said that workers should be
included in the resident population
because the proposed method of
calculating soil exposure pathway
scores can result in inappropriately low
scores when onsite workers are exposed
to wastes or contaminated soil.

In response to these comments, the
Agency investigated statutory,
regulatory, and policy conditions that

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

* * " itonly does so for purposes of
claims by workers who are already

covered by State worker compensation
laws. The legislative history of section
101(22) specifically anticipated that
authority under CERCLA might. in
appropriate cases. be used to respond to
releases within a workplace. Thus, the
Agency concludes that there are no
broad statutory or regulatary
restrictions against consideration of
activities at OSHA-regulated facilities.

BILLING CODE 6560-50-M
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PROPOSED HRS

Figure 8
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The soil exposure pathway is
designed to account for exposures and
health risks resulting from ingestion of
: ontaminated surficial materials.
Because ingestion exposures are
camparable for some types of workers
and residents, the Agency has decided
to include workers in the resident
population threat. However, substantial
wariability in the kinds of workers and
work activities at sites (e.g.. indcor an4
cutdgor) leads to considerable
variability in exposure potential. The
Agency believes that determining
specific categories ar 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
300 workers; 10 points for sites withk 101
10 1,000 workers, and 15 points for
greater than 1,000 workers. Prorating
weorkers will reduce the data collection
effort. Evaluation of warkers 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 warkers fram 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 Pathw =y

The preposed rule m:-de 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 polential
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 weil. The most significant
new issue corcerned the structural
inconsistency in the treatment of gases
and particulates in the proposed air
migration pathway. For example.
commenters abserved that in the
potential to release evaiuation, it was
possible to assign a high containment
value to a source with good gas
contzinment and poor particulate
containment while assigning high source
type and mobility values based on the
presence of gaseous hazardous
substarces. This combination would
yield ar. inappropriately high potential

to refease 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 gdses
and particulates. Only those sources
containing gaseous hazardous
substances are evaluated for gas
potential to release, and only those
sources containing hazardous
substances that can be released as
particulates are evaluated for
particulate potential to release. This
change in potential to-release siructure
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.” (Sea
§3§6.1.2.1.3, 6.1.2.2.3)) i

BILLING CODE 6560-50-M



	Back to Main Document
	Back to Attachments 
	Federal Register, Part 1
	Federal Register, Part 2
	Federal Register, Part 3
	Federal Register, Part 4




