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involuntarily obtains ownership or
control of property by virtue of its
function as sovereign;

(2) Acquisitions by or transfers to a
government entity or its agent (includ-
ing governmental lending and credit
institutions, loan guarantors, loan in-
surers, and financial regulatory enti-
ties which acquire security interests or
properties of failed private lending or
depository institutions) acting as a
conservator or receiver pursuant to a
clear and direct statutory mandate or
regulatory authority;

(8) Acquisitions or transfers of assets
through foreclosure and its equivalents
(as defined in 40 CFR 300.1100(d)(1)) or
other means by a Federal, state, or
local government entity in the course
of administering a governmental loan
or loan guarantee or loan insurance
program; and

(4) Acquisitions by or transfers to a
government entity pursuant to seizure
or forfeiture authority.

(b) Nothing in this section or in
CERCLA section 101(20)(D) or section
101(35)(A)(ii) affects the applicability of
40 CFR 300.1100 to any security inter-
est, property, or asset acquired pursu-
ant to an involuntary acquisition or
transfer, as described in this section.

NOTE TO PARAGRAPHS (a)(3) AND (b OF THIS
SECTION: Reference to 40 CFR 300.1100 is a ref-
erence to the provisions regarding secured
creditors in CERCLA sections 101(20)(E)-(G),
42 U.S.C. 9601(20)(E)-(G). See Section 2504(a)
of the Asset Conservation, Lender Liability,
and Deposit Insurance Protection Act, Pub-
lic Law, 104-208, 110 Stat. 3009-462, 3009-468
(1996).
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1.0 Iniroduction

The Hazard Ranking System (HRS) is the
principal mechanism the TU.S8. Environ-
mental Protection Agency (EPA) uses to
place sites on the National Priorities List
(NPL). The HRS serves as a screening device
to evaluate the potential for releases of un-
controlled hazardous substances to ocause
human health or environmental damage. The
HRS provides a measure of relative rather
than absolute risk, It is designed so that it
can be consistently applied to a wide variety
of sites.

1.1 Definitions

Acute tozicity: Measure of toxicological re-
sponses that result from a single exposure to
a substance or from multiple exposures with-
in a short period of time (typically several
days or less). Specific measures of acute tox-
icity used within the HRS include lethal
doseso (LDse) and lethal concentrationse
(LOso), typically measured within a 24-hour
to 96-hour period.

Ambient Aquatic Life Advisory Concentra-
tions (AALACs): EPA’s advisory concentra-
tion limit for acute or chronic toxicity to
aquatic organisms as established under sec-
tion 304(a)(1) of the Clean Water Act, as
amended.

Ambient Water Quality Criteria (AWQC)/Na-
tional Recommended Water Quality Criteria:
EPA’'s maximum acute (Criteria Maximum
Concentration or CMC) or chronic (Criterion
Continuous Concentration or CCC) toxicity
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concentrations for protection of aquatic life
and its uses as established under section
304(a)(1) of the Clean Water Act, as amended.

Bioconcentration fuctor (BCF): Measure of
the tendency for a substance to accumulate
in the tissue of an aguatic organism. BCF is
determined by the extent of partitioning of a
substance, at equilibrium, between the tissue
of an aquatic organism and water. As the
ratio of concentration of a substance in the
organism divided by the concentration in
water, higher BCF values reflect a tendency
for substances to accumulate in the tissue of
aquatic organisms. [unitless].

Biodegradation: Chemical reaction of a sub-
stance induced by enzymatic activity of
microorganisms.

CERCLA: Comprehensive Environmental
Responge, Compensation, and Liability Act
of 1980, as amended (Pub. L. 96-510, as amend-
ed).

Channelized flow: Natural geological or
manmade features such as karst, fractures,
lava tubes, and utility conduits (e.g., sewer
lines), which allow ground water and/or soil
gas to move through the subsurface environ-
ment more easily.

Chronic toxicity: Measure of toxicological
responses that result from repeated exposure
to a substance over an extended period of
time (typically 3 months or longer). Such re-
sponses may persist beyond the exposure or
may not appear until much later in time
than the exposure, HRS measures of chronic
toxicity include Reference Dose (RfD) and
Reference Concentration (RfC) values.

Contract Laboratory Program (CLP): Analyt-
ical program developed for CERCLA waste
site samples to fill the need for legally defen-
sible analytical results supported hy a high
level of quality assurance and documenta-
tion.

Contract-Required Detection Limit (CRDL):
Term equivalent to contract-required quan-
titation limit, but used primarily for inor-
ganic substances.

Contract-Required Quantitation Limit
(CRQL): Substance-specific level that a CLP
laboratory must be able to routinely and re-
liably detect in specific sample matrices. It
is not the lowest detectable level achievable,
but rather the level that a CLP laboratory
should reasonably quantify. The CRQL may
or may not be equal to the quantitation
limit of a given substance in a given sample.
For HRS purposes, the term CRQL refers to
both the contract-required quantitation
limit and the contract-required detection
limit,

Crawl space: The enclosed or semi-enclosed
area between a regularly occupied struc-
ture’s foundation (e.g., pier and beam con-
struction) and the ground surface. Crawl
space samples are collected to determine the
concentration of hazardous substances in the
alr beneath a regularly occupied structure,
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Curie (Ci): Measure used to quantify the
amount of radioactivity, One curie equals 37
billion nuclear transformations per second,
and one picocurie (pCi) equals 10—12 Ci.

Decay product: Isotope formed by the radio-
active decay of some other isotops, This
newly formed isotope possesses physical and
chemical properties that are different from
those of its parent isotope, and may also be
radioactive.

Detection Limit (DL): Lowest amount that
can be distinguished from the normal ran-
dom “noise’ of an analytical instrument or
method. For HRS purposes, the detection
limit used is the method detection limit
(MDL) or, for real-time field instruments,
the detection limit of the instrument as used
in the field.

Dilution weight: Parameter in the HRS sur-
face water migration pathway that reduces
the point value assigned to targets as the
flow or depth of the relevant surface water
body increases. [unitless].

Distance weight: Parameter in the HRS air
migration pathway, ground water migration
pathway, and the soil exposure component of
the soil exposure and subsurface intrusion
pathway that reduces the point value as-
signed to targets as their distance increases
from the site. [unitless].

Distribution coefficient (K4): Measure of the
extent of partitioning of a substance between
geologic materials (for example, soil, sedi-
ment, rock) and water (also called partition
coefficient), The distribution coefficient is
used in the HRS in evaluating the mobility
of a substance for the ground water migra-
tion pathway. [ml/g].

ED;y, (10 percent effective dose): Estimated
dose associated with a 10 percent increase in
response over control groups. For HRS pur-
poses, the response considered 1s cancer.
[milligrams toxicant per Kkilogram body
weight per day (mg/kg-day)].

Food and Drug Administration Action Level
(FDAAL): Under section 408 of the Federal
Food, Drug and Cosmetic Act, as amended,
concentration of a poisonous or deleterious
substance in human food or animal feed at or
above which FDA will take legal action to
remove adulterated products from the mar-
ket. Only FDAALs established for fish and
shellfish apply in the HRS,

Half-life: Length of time required for an
initial concentration of a substance to be
halved as a result of loss through decay. The
HRS considers five decay processes for as-
gigning surface water persistence: Bio-
degradation, hydrolysis, photolysis, radio-
active decay, and volatilization., The HRS
considers two decay processes for assigning
subsurface intrusion degradation: Bilo-
degradation and hydrolysis.

Hazardous substance; CERCLA hazardous
substances, pollutants, and contaminants as
defined in CERCLA sections 101(14) and
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101(88), except where otherwise specifically
noted in the HRS.

Hazardous wastestream: Material containing
CERCLA hazardous substances (as defined in
CEROLA section 101[14]) that was deposited,
stored, disposed, or placed in, or that other-
wise migrated to, a source,

HRS “fuctor’’: Primary rating slements in-
ternal to the HRS.

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

HRS ‘‘migration pathways’: HRS ground
watber, surface water, and alr migration path-
ways,

HRS ‘“‘pathway’: Set of HRS factor cat-
egories combined to produce a score to meas-
ure relative risks posed by a site in one of
four environmental pathways (that is,
ground water, surface water, soll exposure
and subsurface intrusion, and air).

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

Henry’s law constani: Measure of the vola-
tility of a substance in a dilute solution of
water at equilibrium. It is the ratio of the
vapor pressure exerted by a substance in the
gas phase over a dilute aqueous solution of
that substance to its concentration in the
solution at a given temperature. For HRS
purposes, use the value reported at or near 25
°C. [atmosphere-cubic meters per mole (atim-
m3/mol)].

Hydrolysis: Chemical reaction of a sub-
stance with water.

Indoor air: The air present within a struc-
ture,

Inhalation Unit Risk (IUR): The upper-
bound excess lifetime cancer risk estimated
to result from continuous exposure to an
agent (i.e., hazardous substance) at a con-
centration of 1pug/m3 in air,

Karst: Terrain with characteristics of relief
and drainage arising from a high degree of
rock solubility in natural waters. The major-
ity of karst occurs in limestones, but karst
may also form in dolomite, gypsum, and salt
deposits. Features associated with karst ter-
rains typlcally include irregular topography,
sinkholes, vertical shafts, abrupt ridges, cav-
erns, abundant springs, and/or disappearing
streams, Karst aquifers are assoclated with
karst terrain,

LCso (lethal concentration, 50 percent): Con-
centration of a substance in air [typlcally
micrograms per cublic meter (ug/m3)] or
watber [typically micrograms per liter (ug/l))]
that kills 50 percent of a group of exposed or-
ganisms, The LCsp is used in the HRS in as-
sessing acute toxieclty.

LDsy (lethal dose, 50 percent): Dose of a sub-
stance that kills 50 percent of a group of ex-
posed organisms. The LiDsy is used in the
HRS in assessing acute toxicity [milligrams
toxicant per kilogram body weight (mg/kg)].

Maximum Contaminant Level (MCL): Under
section 1412 of the Safe Drinking Water Act,
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as amended, the maximum permissible con-
centration of a substance in water that is de-
livered to any user of a public water supply.

Mazimum Contaminant Level Goal (MCLG):
Under section 1412 of the Safe Drinking
Water Act, as amended, a nonenforceable
concentration for a substance in drinking
water that is protective of adverse human
health effects and allows an adequate margin
of safety.

Method Detection Limit (MDL): Lowest con-
centration of analyte that a method can de-
tect reliably in either a sample or blank.

Mized radioactive and other hazardous sub-
stances: Material containing both radioactive
hazardous substances and nonradiocactive
hazardous substances, regardless of whether
these types of substances are physically sep-
arated, combined chemically, or simply
mixed together.

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

National Emission Standards for Hazardous
Alr Pollutants (NESHAPs): Standards estab-
lished for substances listed under section 112
of the Clean Air Act, as amended. Only those
NESHAPs promulgated in ambient con-
centration units apply in the HRS.

Non-Aqueous Phase Liquid (NAPL): Con-
taminants and substances that are water-im-
miscible ligquids composed of constituents
with varying degrees of water solubility.

Octanol-water partition coefficient (Kon [or
PJ): Measure of the extent of partitioning of
a, gubstance between water and octanocl at
equilibrium. The K, is determined by the
ratio between the concentration in octanol
divided by the concentration in water at
equilibrium. [unitless].

Organic carbon partition coefficient (Koo):
Measure of the extent of partitioning of a
substance, at equilibrium, between organic
carbon in geologic materials and water. The
higher the K., the more likely a substance is
to bind to geologic materials than to remain
in water. [ml/g].

Photolysis: Chemical reaction of a sub-
stance caused by direct absorption of solar
energy (direct photolysis) or caused by other
substances that absorb solar energy (indirect
photolysis).

Preferential subsurface intrusion pathways:
Subsurface features such as animal burrows,
cracks in walls, spaces around utility lines,
or drains through which a hazardous sub-
stance moves more easily into a regularly
occupied structure.

Radiation: Particles (alpha, beta, neutrons)
or photons (x- and gamma-rays) emitted by
radionuclides.

Ruadioactive decay: Process of spontaneous
nuclear transformation, whereby an isctope
of one element is transformed into an iso-
tope of another element, releasing excess en-
ergy in the form of radiation.
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Radioactive half-life: Time required for one-
half the atoms in a given gquantity of a spe-
cific radionuclide to undergo radioactive
decay.

Radioactive substance: Solid, liguid, or gas
containing atoms of a single radionuclide or
multiple radionuclides.

Radioactivity: Property of those isotopes of
elements that exhibit radioactive decay and
emit radiation,

Radionuclide/radioisotope: Isotope of an ele-
ment exhibiting radioactivity. For HRS pur-
poses, ‘“radionuclide” and ‘‘radioisotope’ are
used synonymously.

Reference concentration (RfC): An estimate
of a continuous inhalation exposure to the
human population that is likely to be with-
out an appreciable risk of deleterious effects
during a lifetime.

Reference dose (RfD): An estimate of a daily
oral exposure to the human population that
is likely to he without an appreciable risk of
deleterious effects during a lifetime.

Regularly occupied structures: Structures
with enclosed air space, where people either
reside, attend school or day care, or work on
a regular basis, or that were previously occu-
pied but vacated due to a site-related haz-
ardous substance(s). This also includes re-
source structures (e.g., library, church, tribal
structure).

Removal action: Action that removes haz-
ardous substances from the site for proper
disposal or destruction in a facility per-
mitted under the Resource Conservation and
Recovery Act or the Toxic Substances Con-
trol Act or by the Nuclear Regulatory Com-
mission.

Roentgen (R): Measure of external expo-
sures to ionizing radiation. One roentgen
equals that amount of x-ray or gamma radi-
ation required to produce ions carrying a
charge of 1 electrostatic unit (esu) in 1 cubic
centimeter of dry air under standard condi-
tions. One microroentgen (uR) equals 10-6 R.

Sample quantitation limit (SQL): Quantity of
a substance that can be reasonably quan-
tified given the limits of detection for the
methods of analysis and sample characteris-
tics that may affect quantitation (for exam-
ple, dilution, concentration).

Screening  concentration: Media-specific
benchmark concentration for a hazardous
substance that is used in the HRS for com-
parison with the concentration of that haz-
ardous substance in a sample from that
media. The screening concentration for a
specific hazardous substance corresponds to
its reference concentration for inhalation ex-
posures or reference dose for oral exposures,
as appropriate, and, if the substance is a
human carcinogen with either a weight-of-
evidence classification of A, B, or C, or a
weight-of-evidence classification of carcino-
genic to humans, likely to be carcinogenic to
humans or suggestive evidence of carcino-
genic potential, to that concentration that
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corresponds to its 106 individual lifetime
excess cancer risk for inhalation exposures
or for oral exposures, as appropriate.

Shallow ground water: The uppermost satu-
rated zone, typically unconfined.

Site: Area(s) where a hazardous substance
has been deposited, stored, disposed, or
placed, or has otherwise come to be located,
Such areas may include multiple sources and
may include the area between sources.

Slope factor (also referred to as cancer po-
tency factor): Estimate of the probability of
response (for example, cancer) per unit in-
take of a substance over a lifetime. The slope
factor is typically used to estimate upper-
bound probability of an individual devel-
oping cancer as a result of exposure to a par-
ticular level of a human carcinogen with ei-
ther a weight-of-evidence classification of A,
B, or C, or a weight-of-evidence classifica-
tion of carcinogenic to humans, likely to be
carcinogenic to humans or having suggestive
evidence of carcinogenic potential. [(mg/kg-
day)—! for non-radioactive substances and
(pCi)—! for radloactive substances].

Soil gas: The gaseous elements and com-
pounds in the small spaces between particles
of soil.

Soil porosity: The degree to which the total
volume of soll is permeated with pores or
cavities through which fluids (including air
or gas) can move, It is typically calculated
as the ratio of the pore spaces within the soil
to the overall volume of the soil.

Source; Any area where a hazardous sub-
stance has been deposited, stored, disposed,
or placed, plus those soils that have become
contaminated from migration of a hazardous
substance, Sources do not include those vol-
umes of air, ground water, surface water, or
surface water sediments that have become
contaminated by migration, except: In the
case of either a ground water plume with no
identified source or contaminated surface
water sediments with no identified source,
the plume or contaminated sediments may
be considered a source.

Subslab: The area immediately beheath a
regularly occupied structure with a base-
ment foundation or a slab-on-grade founda-
tion, Subslab samples are collected to deter-
mine the concentration of hazardous sub-
stances in the soil gas beneath a home or
building.

Subsurface intrusion: The migration of haz-
ardous substances from the unsaturated zone
and/or ground water into overlying struc-
tures,

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

Unit risk: The upper-bound excess lifetime
cancer risk estimated to result from contin-
uous exposure to an agent (i.e., hazardous
substance) at a concentration of 1 pg/L: in
water, or 1 pg/ms in air,
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Unsaturated zone: The portion of subsurface
between the land surface and the zone of
saturation. It extends from the ground sur-
face to the top of the shallowest ground
water table (excluding localized or perched
water),

Uranium Mill Tailings Radiation Conirol Act
(UMTRC4) Standards: Standards for radio-
nuclides established under gections 102, 104,
and 108 of the Uranium Mill Tailings Radi-
ation Control Act, as amended.

Vapor pressure: Pressure exerted by the
vapor of a substance when it is in equi-
lbrium with its solid or ligquid form at a
given temperature. For HRS purposes, use
the value reported at or near 25 °C. [atmos-
phere or torr].

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

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

Weight-of-evidence: EPA classification sys-
tem for characterizing the evidence sup-
porting the designation of a substance as a
human carcinogen. The EPA weight-of-evi-
dence, depending on the date BEPA updated
the profile, includes either the groupings:

¢ Group A: Human carcinogen—sufficient
evidence of carcinogenicity in humans.

¢ Group Bl: Probable human carcinogen—
limited evidence of carcinogenicity in hu-
mans.

« Group B2: Probable human carcinogen—
sufficient evidence of carcinogenicity in ani-
mals,

¢ Group C: Possible human carcinogen—
limited evidence of carcinogenicity in ani-
mals.

¢ Group D: Not classifiable as to human
carcinogenicity—applicable when there is no
animal evidence, or when human or animal
evidence ig inadequate.

¢ Group E: Evidence of noncarcinogenicity
for humans.

Or the descriptors:

s Carcinogenic to humans,

+ Likely to be carcinogenic to humans.

* Suggestive evidence of carcinogenic po-
tential,

¢ Inadequate information to assess car-
cinogenic potential.

+ Not likely to be carcinogenic to humans.

2.0 EVALUATIONS COMMON TO MULTIPLE
PATHWAYS

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

¢ Ground Water Migration (Sgw).

¢ Surface Water Migration (Sew).

s Soil Exposure and Subsurface Intrusion
(Syessi)s
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» Alr Migration (S.).

The ground water and air migration path-
ways use single threat evaluations, while the
surface water migration and soil exposure
and subsurface intrusion pathways use mul-
tiple threat evaluations. Three threats are
evaluated for the surface water migration
pathway: Drinking water, human food chain,
and environmental. These threats are evalu-
ated for two separate migration compo-
nents—overland/flood migration and ground
water to surface water migration. Two com-
ponents are evaluabed for the goil exposure
and subsurface intrusion pathway: Soil expo-
sure and subsurface intrusion. The soil expo-
sure component evaluates two threals: Resl-
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dent population and nearby population, and
the subsurface intrusion component is a sin-
gle threat evaluation.

The HRS is structured to provide a parallel
evaluation for each of these pathways, com-
ponents, and threats. This section focuses on
these parallel evaluations, starting with the
calculation of the HRS site score and the in-
dividual pathway scores.

2.1.1 Caleulation of HRS site score. Scores
are first calculated for the individual path-
ways as specified in sections 2 through 7 and
then are combined for the site using the fol-
lowing root-mean-square equation to deter-
mine the overall HRS site score, which
ranges from 0 to 100:

SZy + S&, + Sise t SE

2.1.2 Caleulation of pathway score. Table 2—
1, which is based on the air migration path-
way, illustrates the basic parameters used to
calculate a pathway score. As Table 2-1
shows, each pathway (component or threat)
score is the product of three “factor cat-
egories’’: Likelihood of release, waste char-
acteristics, and targets. (The soil exposure
and subsurface intrusion pathway uses like-
Iihood of exposure rather than likelihood of
release.) Each of the three factor categories
ocontains & set of factors that are assigned
numerical values and combined as specified
in sections 2 through 7. The factor values are
rounded to the nearest integer, except where
otherwise noted.

4

2.1.3 Common  evaluations. Evaluations
common to all four HRS pathways include:

Characterizing sources.

—Identifying scurces (and, for the soil ex-
posure and subsurface intrusion path-
way, areas of ohserved contamination,
areas of observed exposure and/or areas
of gubsurface contamination [see sec-
tions 5.1.0 and 5,2.01).

—Identifying hazardous substances assocl-
ated with each source (or area of ob-
gerved contamination, or observed expo-
sure, or subsurface contamination).

—Jdentifying hazardous substances avail-
able to a pathway.

TABLE 2—1—SAMPLE PATHWAY SCORESHEET

Maximum Value
Factor category value assigned
Likellhood of Release
1. Observed Release 850
2. Potential to Release 500
3. Likelihood of Release (higher of lines 1 and 2) 550
Waste Characteristics
4. Toxicity/Mobliity ®
6. Hazardous Waste Quantity ©
6. Waste Characteristics 100
Targets
7. Nearest Individual.
7a. Leavel | 50
7b. Level I 45
7¢. Potentlal Contamination 20
7d. Nearest Individual {higher of lines 7a, 7b, or 7c) 50
8. Population ®)
8a. Level | ®)
8b. Level Il ®)
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TABLE 2—1—SAMPLE PATHWAY SCORESHEET—Continued

Factor category M%)gm:m a Svs?él:]z "
8¢, Potential Contamination ®)
8d. Taotal Population (fines 8a+8b+8c).

9. Resources 5

10. Sensitive Environments ®)
10a. Actual ContamiNation .......eioaoamoiiannemaresmaoanm ()
10b. Potential Environments ®)
10c. Sansitive Environments (lines 108+10b) ..cvniiimenininmimmannmien ®)

11. Targets (lines 7d+8d+9+10c) ®)

12. Pathway Score s the product of Likelihood of Release, Waste Characteristics, and Tar-

gats, divided by 82,500, Pathway scores are limited to a maximum of 100 points.

aMaximum value applies to wasle characteristics category. The product of lines 4 and 5 is used in Table 2-7 to derive the

value for the waste characteristics factor category.

bThare Is no limit to the humandpopulatlon or sensitive environments factor values, However, the pathway score based solsly

on sensitive environments s limite:

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

-—Scoring observed release (or observed ex-
posure or observed contamination),

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

Scoring waste characteristics factor cat-
egory.

—Rvaluating toxicity.

B Combining toxicity with mobility, per-
sistence, degradation and/or bioaccumu-
lation (or ecosystem biocaccumulation)
potential, as appropriate to the pathway
(component or threat),

B Evaluating hazardous waste quantity.

—Combining hazardous waste quantity
with the other waste characteristics fac-
tors.

M Determining waste characteristics fac-
tor category value.

Scoring targets factor category.

—Determining level of contamination for
targets.

These evaluations are essentially identical
for the three migration pathways (ground
water, surface water, and air), However, the
evaluations differ in certain respects for the
soil exposure and subsurface intrusion path-
way.

Section 7 specifies modifications that
apply to each pathway when evaluating sites
containing radioactive substances.

Section 2 focuses on evaluations common
ab the pathway, component, and threat lev-
els. Note that for the ground water and sur-
face water migration pathways, separate
scores are calculated for each aquifer (see
section 8.0) and each watershed (see sections
4.1.1.3 and 4.2.1.5) when determining the path-
way scores for a site. Although the evalua-
tions in section 2 do not vary when different
aquifers or watersheds are scored at a site,
the specific factor values (for example, ob-
served release, hazardous waste quantity,
toxicity/mobility) that result from these
evaluations can vary by aquifer and by wa~
tershed at the site. This can occur through

ta a maximum of 60 points.

differences both in the specific sources and
targets eligible to be evaluated for each aq-
uifer and watershed and in whether observed
releases can be established for each aquifer
and watershed, Such differences in scoring at
the aquifer and watershed level are addressed
in sections 3 and 4, not section 2.

2.2 Characterize sources. Source charaocter-
ization includes ldentification of the fol-
lowing:

* Sources (and areas of observed contami-
nation, areas of observed exposure, or areas
of subsurface contamination) at the site.

» Hazardous substances assoclated with
these sources (or areas of observed contami-
nation, areas of observed exposure, or areas
of subsurface contamination).

« Pathways potentially threatened by
these hazardous substances,

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

2.2.1 Identify sources. For the three migra~
tlon pathways, identify the sources at the
site that contain hazardous substances. Iden-
tify the migration pathway(s) to which each
source applies, For the soil exposure and sub-
surface intrusion pathway, identify areas of
observed contamination, areas of obsgerved
exposure, and/or avreas of subsurface con-
tamination at the site (see sections 5§,1.0 and
5.2.0).

TABLE 2-2——SAMPLE SOURCE
CHARACTERIZATION WORKSHEET

Source:

A. Source dimensions and hazardous waste
guantity.

Hazardous constituent quantity:

Hazardous wastestream ¢guantity:

Volume:

Area:

Area of observed contamination:

Area of obgerved exposure:

Area of subsurface contamination:

B. Hazardous substances associated with the
source.
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2.2.2 Identify hazardous substances associ-
ated with a source. For each of the three mi-
gration pathways, consider those hazardous
substances documented in a source (for ex-
ample, by sampling, labels, manifests, oral
or written statements) to be associated with
that source when evaluating each pathway.
In some instances, a hazardous substance
can be documented as being present at a site
(for example, by labels, manifests, oral or
written statements), but the specific
source(s) contalning that hazardous sub-
stance cannot be documented. For the three
migration pathways, in those instances when
the gpecific source(s) cannot be documented
for a hazardous substance, consider the haz-
ardous substance to be present in sach
source at the site, except sources for which
definitive information indicates that the
hazardous substance was not or could not be
present.

For an area of observed contamination in
the soil exposure component of the soil expo-
sure and subsurface intrusion pathway, con-
gsider only those hazardous substances that
meet the criteria for obgserved contamination
for that area (see section 5.1.0) to be associ-
ated with that area when evaluating the
pathway.

For an area of observed exposure or area of
subsurface contamination (see section 5.2.0)
in the subsurface intrusion component of the
soil exposure and subsurface intrusion path-
way, consider only those hazardous sub-
stances that:

« Meet the criteria for observed exposure,
or

* Meet the criteria for ohserved release in
an area of subsurface contamination and
have a vapor pressure greater than or equal
to one torr or a Henry’s constant greater
than or equal to 10—5 atm-m3mol, or

+» Meet the criteria for an observed release
in a structure within, or in a sample from
below, an area of observed exposure and have
a vapor pressure greater than or equal to one
torr or a Henry's constant greater than or
equal to 10—% atm-m?3mol.

2.2.3 Identify hazardous substances available
to a pathway, In evaluating each migration
pathway, consider the following hazardous
substances available to migrate from the
sources at the site to the pathway:

Ground water migration.

—Hazardous substances that meet the cri-
teria for an observed release (see section
2.3) to ground water.

~—All hazardous substances associated with
a gource with a ground water contain-
ment factor value greater than 0 (see sec-
tion 8.1.2.1).

Surface water migration—overland/flood
component,

—Hazardous substances that meet the cri-
teria for an observed release to surface
water in the watershed heing evaluated.
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—AIll hazardous substances associated with
a source with a surface water contain-
ment factor value greater than 0 for the
watershed (see sections 4.1.2.1.2.1.1 and
4.1.21.2,2.1),

Surface water migration—ground water to
surface water component.

—Hazardous substances that meet the ori-
teria for an observed release to ground
water,

—A1ll hazardous substances associated with
a source with a ground water contain-
ment factor value greater than 0 (see sec-
tions 4.2.2.1.2 and 3.1.2.1).

Air migration.

—Hazardous substances that meet the cri-
teria for an observed release to the at-
mosphere,

—All gaseous hazardous substances associ-
ated with a source with a gas contain-
ment factor value greater than 0 (see sec-
tion 6.1.2.1.1).

—All particulate hazardous substances as-
sociated with a source with a particulate
containment factor value greater than 0
(see section 6.1.2.2.1).

¢ I'or each migration pathway, in those in-

stances when the specific source(s) con-
taining the hazardous substance cannot
be documented, consider that hazardous
substance to be available to migrate to
the pathway when it can be associated
(see section 2.2.2) with at least one
source having a containment factor
value greater than 0 for that pathway.

In evaluating the soil exposure and sub-
surface intrusion pathway, consider the fol-
lowing hazardous substances available to the
pathway:

+ Soil exposure component—resident popu-
lation threat.

—All hazardous substances that meet the
oriteria for observed contamination at
the gite (see section 5.1.0).

Soil exposure component—nearby popu-
lation threat.

—All hazardous substances that meet the
criteria for observed contamination at
areas with an attractiveness/accessibility
factor value greater than 0 (see section
5.1.2.1.1).

Subsurface intrusion component.

—All hazardous substances that meet the
criteria for observed exposure at the site
(see section 5.2.0).

—AIl hazardous substances with a vapor
pressure greater than or equal to one
torr or a Henry’s constant greater than
or equal to 10~5 atm-m3/mol that meet
the criteria for an observed release in an
area of subsurface contamination (see
section 5.2.0).

—All hazardous substances that meet the
criteria for an observed release in a
structure within, or in a sample from
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below, an area of observed exposure (see
section 5.2.0).

2.8 Likelihood of release. Likelihood of re-
lease is a measure of the likelihood that a
waste has been or will be released to the en-
vironment. The likelthood of release factor
category is assigned the maximum value of
550 for a migration pathway whensver the
criteria for an observed release are met for
that pathway. If the criteria for an observed
release are met, do not evaluate potential to
release for that pathway. When the criteria
for an observed releass are not met, evaluate
potential to release for that pathway, with a
maximum value of 500. The evaluation of po-
tential to release varies by migrabtion path-
way (see sections 8, 4 and 6).

HEstablish an observed release either by di-
rect observation of the release of a hazardous
substance into the media being evaluated

Pt. 300, App. A

(for example, surface water) or by chemical
analysis of samples appropriate to the path-
way being evaluated (see sections 8, 4 and 6).
The minimum standard to establish an ob-
served release by chemical analysis is ana-
lytical evidence of a hazardous substance in
the media significantly above the bhack-
ground level. Further, some portion of the
release must be attributable to the site. Use
the criteria in Table 2-3 as the standard for
determining analytical significance. (The
criteria in Table 2-3 are also used in estab-
lishing observed contamination for the soil
exposure component and for establishing
areas of observed exposure and areas of sub-
surface contamination in the subsurface in-
trusion component of the soil exposure and
subsurface intrusion pathway, see section
5.1.0 and section 5.2.0). Separate criteria
apply to radionuclides (see section 7.1.1).

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

Sample Measurement < Sample Quantitation Limit.2
No observed release Is established.

Sample Measurement = Sample Quantitation Limit.2
An observed release Is established as follows:

« If the background concentration is not detected (or is less than the detection limit), an obssrved release is estab~
lished when the sample measurament equals or exceeds the sample quantitation limit.2

« |f the background concentration equals or exceeds the detection limit, an observed releass is established when the
sample measurement is 3 times or more above the background concentration.

af the sample quantitation limit (SQL) cannot be established, determine if there is an observed release as follows:
—If the samgile analysis was performed under the EPA Contract Laboratory Program, use the EPA contract-required quantita-

tion Himit (CRQ
—If the sampl
the SQL.

? In place of the SQL.

2.4 Waste characteristics. The waste char-
acteristios factor category includes the fol-
lowing factors: Hazardous waste quantity,
toxicity, and as appropriate to the pathway
or threat being evaluated, mobility, persist-
ence, degradation, and/or bicaccumulation
(or ecosystem bioaccumulation) potential.

2.4.1 Selection of substance potentially pos-
ing greatest hazard. For all pathways (compo-
nents and threats), select the hazardous sub-
stance potentially posing the greatest hazard
for the pathway (component or threat) and
use that substance in evaluating the waste
characteristics category of the pathway
(component or threat). For the three migra-
tion pathways (and threats), base the selec-
tion of this hazardous substance on the tox-
icity factor value for the substance, com-
bined with its mobility, persistence, and/or
bicaccumulation (or ecosystem bioaccumula-
tion) potential factor values, as applicable to
the migration pathway (or threat). For the
soil exposure component of the soil exposure
and subsurface intrusion pathway, base the
selection on the toxicity factor alone. For
the subsurface Intrusion component of the
soil exposure and subsurface intrusion path-
way, base the selection on the toxicity factor

e analysis is not performed under the EPA Contract Laboratory Program, use the detection limit (DL} In place of

value for the substance, combined with its
degradation factor value. Evaluation of the
toxicity factor is specified in section 2.4.1.1.
Use and evaluation of the mobility, persist-
ence, degradation, and/or biocaccumulation
(or ecosystem bioaccumulation) potential
factors vary by pathway (component or
threat) and are specified under the appro-
priate pathway (component or threat) sec-
tion. Section 2.4.1.2 identifies the specific
factors that are combined with toxieity in
evaluating each pathway (component or
threat).

2.4.1.1 Tozicity factor. Evaluate toxlcity
for those hazardous substances at the site
that are avallable to the pathway being
scored. For all pathways and threats, except
the surface water environmental threat,
evaluate human toxicity as specified below.
For the surface water environmental threat,
evaluate ecosystem toxicity as specified in
section 4.1.4.2.1.1,

Bstablish human toxicity factor values
based on quantitative dose-response param-
eters for the following three types of tox-
icity:

¢ Cancer—Use slope factors (alsoc referred
to as cancer potency factors) combined with
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weight-of-evidence ratings for carcino-
genicity for all exposure routes except inha-
lation, Use inhalation unit risk QUR) for in-
halation exposure. If an inhalation unit risk

Slope factor =

« Noncancer toxlcological responses of
chronic exposure—use reference dose (RfD)
or reference concentration (RfC) values as
applicable.

¢ Noncancer toxicological responses of
acute exposure—use acubte toxicity param-
eters, such as the LiDso.

Assign human toxicity factor values to a
hazardous substance using Table 24, as fol-
lows:

40 CFR Ch. [ (7-1-19 Edition)

or a slope factor is not available for a sub-
stance, use its EDyo value tio estimate a slope
factor as follows:

1
6 (EDyo)

» If neither an RfD/R{C, nor slope factor/in-
helation unit risk, nor acute toxicity value
is avaellable, assign the hazardous substance
an overall toxicity factor value of 0 and use
other hazardous substances for which infor-
mation is available in evaluating the path-
way.

TABLE 2—4—TOXICITY FACTOR EVALUATION

¢ If RfD/RIC and slope factor/Iinhalation Asslgned
unit risk values are available for the haz- value
ardous substance, assign the substance a
value from Table 2-4 for each, Select the Chronic Toxicity (Human)
higher of the two values assigned and use it )
as the overall toxicity factor value for the heference dose (RID) {mgkg-day):
hazardous substance, RID < 0.0005 10,000
. s 0.0005 < RID < 0,005 1,000
o If either an RfD/RIC or slope factor/inha~ 0,005 < RID < 0.0 ! 100
lation unit risk value is available, but not 0‘05 <RID :05_; 10
both, assign the hazardous substance an 0‘5 S‘Rm o 1
overall toxicity factor value from Table 24 R.fD ot avaiiable 0
based solely on the available value (RfD/R{C Referance concenlrauo.;'.(.i;;g)"i;&;;;.;" """
or slope factor/inhalation unit rigk), RIC < 0.0001 10,000
o If neither an RfD/RfC nor slope factor/in- 0.0001 < RIC < 0.006 1,000
halation unit risk value is avallable, assign 0.008 < RIC < 02 . 00
the hazardous substance an overall toxicity 0.2 <RIC <20 10
factor value from Table 24 based solely on 2.0 <RIC 1
acute toxicity. That is, consider acute tox- RIC MOt YANIBBIE wvrsersermerrenrssssssssene 0
lcity in Table 24 only when both RID/R{C
and slope factor/IUR values are not avail-
able.
Carcinogenicity (human)
or Gactnogeio o numans | B 0 Lol lobesaranogonio | O Suggeelvo opdencoof | Assgred
Welght-of-evidences/Slope factor (mg/kg-day)-!
0.5 < SFt 5<SF 50 < SF 10,000
0.05 <SF < 0.5 05<SF<5 .. 5 <SF < 50 ... 1,000
SF < 0.05 ..ovvnean 0.05 <SF <05 .. 0.5<8F <5 .. 100
SF < 0.05 SF <05 10
Slope factor not avallable ... Slops factor not avallable ... Slope factor not available ...... L 0
Weight-of-avidenca ®/inhalation unit risk (ug/m3)
0.00004 < [UR® Lorene 0.0004 < 1UR .. 0.004 < [UR ... 10,000
0.00001 < IUR < 0.00004 0.0001 S IUR <0, . 0.001 5 IUR < 0. 1,000
IUR < 0.00001 0.00001 < IUR < 0.0001 0.0001 < IUR < 0.001 100
< 0.00001 .coiinriniiianne .. | [UR < 0.0001 ..couvrene 10
inhalation unit risk not available ...... Inhalation unit risk not available ..... Inhalation unit risk not avallable ..... 0

aA, B, and C, as well as Carcinogenic to humans, Ukely to be carclnogenic to humans, and Suggestive svidence of carcino-
genic potentlal refer to welght-of-evidence categortes. Assign substances with a welght-of-evidence category of D (Inadequate
evidence of carclnogenidity} or E (evidence of lack of carcinogeniclty), as well as inadequate Information to assess carclnogenlc
potential and not likely to be carcthogenlc to humans a value of 0 for carcinogenlciy.

bSF = Slope factor.
¢1UR = Inhalation Unit Risk.
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Acute Toxicity (human)

Oral LDsa Dermal LDsq Dust or mist LGso Gas or vapor LCso Asslgned
(mgfkq) (mg/kg) (mgh) ppm) value
1Dso< B LBsg <2 LCs0 < 0.2 ...... 1LCso < 20 1,000
5 <1Dsp < 50 251 D50 <20 02<LCs <2 20 < LCso <200 .. 100
50 < LDsp < 500 . 20 < LDgo < 200 . 2 <LCs0 <20 200 < LCgo <2,000 10
500 £ LDsq ... 200 £ LDsq ... 20 £ LGCsg ... 2,000 < LCs0 wvene 1
LDsp not available . L. Dgp not available .. LCso not available .. LCso not available . 0

If a toxicity factor value of 0 is assigned to
all hazardous substances available to a par-
ticular pathway (that is, insufficient tox-
icity data are available for evaluating all the
substances), use a default value of 100 as the
overall human toxicity factor value for all
hazardous substances available to the path-
way. For hazardous substances having usable
toxicity data for multiple exposure routes
(for example, inhalation and ingestion), con-
sider all exposure routes and use the highest:
agsigned value, regardless of exposure route,
as the toxicity factor value. For HRS pur-
poses, assigh both ashestos and lead (and its
compounds) a human toxicity factor value of
10,000.

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

2.4.1.2 Hazardous substance selection. For
each hazardous substance evaluated for a mi-
gration pathway (or threat), combine the
human toxicity factor value (or ecosystem
toxicity factor value) for the hazardous sub-
stance with a mobility, persistence, and/or
bioaccumulation (or ecosystem bioaccumula-
tion) potential factor value as follows:

¢ Ground water migration.

—Determine a combined human toxicity/
mobility factor value for the hazardous
substance (see section 8.2.1).

Surface water migration—overland/flood
migration component.

—Determine a combined human toxicity/
persistence factor value for the haz-
ardous substance for the drinking water
threat (see section 4.1.2.2.1),

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

—Determine a combined ecosystem tox-
icity/persistence/bioaccumulation factor
value for the hazardous substance for the
environmental threat (see section
4,1.4.21).

Surface water migration—ground water to
surface water migration component.

—Determine a combined human toxicity/
mobility/persistence factor value for the
hazardous substance for the drinking
water threat (see section 4.2.2.2.1).

—Determine a combined human toxicity/
mobility/persistence/bioaccumulation
factor value for the hazardous substance
for the human food chain threat (see sec-
tion 4.2.8.2.1).

—Determine a combined ecosystem tox-
icity/mobility/persistence/biocaccumula-
tion factor value for the hazardous sub-
stance for the environmental threat (see
section 4.2.4.2.1).

o Air migration.

~—Determine a combined human toxicity/
mobility factor value for the hazardous
substance (see section 6.2.1).

Determine each combined factor value for
a hazardous substance by multiplying the in-
dividual factor values appropriate to the
pathway (or threat). For each migration
pathway (or threat) being evaluated, select
the hazardous substance with the highest
combined factor wvalue and use that sub-
stance in evaluating the waste characteris-
tics factor category of the pathway (or
threat).

For theé soil exposure and subsurface intru-
sion pathway, determine toxicity and tox-
icity/degradation factor values as follows:

e Soil exposure and subsurface intrusion—
soil exposure component.

—Select the hazardous substance with the
highest human toxicity factor value from
among the substances that meet the cri-
teria for observed contamination for the
threat evaluated and use that substance
in evaluating the waste characteristics
factor category (see section 6.1.1.2.1).

e Soil exposure and subsurface intrusion—
subsurface intrusion component.

—Determine a combined human toxicity/
degradation factor wvalue for each haz-
ardous substance being evaluated that:

M Meets the criteria for observed exposure,
or

M Meets the oriteria for observed release in
an area of subsurface contamination and
has a vapor pressure greater than or
equal to one torr or a Henry's constant
greater than or equal to 105 atm-m?3/
mol, or

B Meets the criteria for an observed re-
lease in a structure within, or in a sam-
ple from below, an area of observed expo-
sure and has a vapor pressure greater
than or equal to one torr or a Henry’s
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constant greater than or equal to 105
atm-m%mol.

—Select the hazardous substance with the
highest combined factor value and use
that substance in evaluating the waste
characteristics factor category (see sec-
tions 5.2.1.2.1 and 5.2.1.2).

2.4.2 Hazardous waste quantity. Evaluate
the hazardous waste quantity factor by first
assigning each source (or area of observed
contamination, area of observed exposure, or
area of subsurface contamination) a source
hazardous waste quantity value as specified
below. Sum these values to obtain the haz-
ardous waste quantity factor value for the
pathway being evaluated.

In evaluating the hazardous waste quan-
tity factor for the three migration pathways,
allocate hazardous substances and hazardous
wastestreams to specific sources in the man-
ner specified in section 2.2.2, except: Con-
sider hazardous substances and hazardous
wastestreams that cannot be allocated to
any specific source to constitute a separate
‘“‘unallocated source’” for purposes of evalu-
ating only this factor for the three migra-
tion pathways. Do not, however, include a
hazardous substance or hazardous
wastestream in the unallocated source for a
migration pathway if there is definitive in-
formation indicating that the substance or
wastestream could only have been placed in
sources with a containment factor value of 0
for that migration pathway.

In evaluating the hazardous waste quan-
tity factor for the soil exposure component
of the soil exposure and subsurface intrusion
pathway, allocate to each area of observed
contamination only those hazardous sub-
stances that meet the criteria for observed
contamination for that area of observed con-
tamination and only those hazardous
wastestreams that contain hazardous sub-
stances that meet the criteria for observed
contamination for that area of observed con-
tamination. Do not consider other hazardous
substances or hazardous wastestreams at the
site in evaluating this factor for the soil ex-
posure component of the soil exposure and
subsurface intrusion pathway.

In evaluating the hazardous waste quan-
tity factor for the subsurface intrusion com-
ponent of the soil exposure and subsurface
intrusion pathway, allocate to each area of
observed exposure or area of subsurface con-
tamination only those hazardous substances
and hazardous wastestreams that contain
hazardous substances that:

e Meet the criteria for observed exposure, or

e Meet the criteria for observed release in an
area of subsurface contamination and have
a vapor pressure greater than or equal to
one torr or a Henry’s constant greater than
or equal to 10~5 atm-m3/mol, or

e Meet the criteria for an observed release in
a structure within, or in a sample from
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below, an area of observed exposure and

have a vapor pressure greater than or

equal to one torr or a Henry’s constant
greater than or equal to 10-5 atm-m3/mol.

Do not consider other hazardous sub-
stances or hazardous wastestreams at the
site in evaluating this factor for the sub-
surface intrusion component of the soil expo-
sure and subsurface intrusion pathway.
When determining the hazardous waste
quantity for multi-subunit structures, use
the procedures identified in section 5.2.1.2.2.

2.4.2.1 Source hazardous waste quantity.
For each of the three migration pathways,
assign a source hazardous waste quantity
value to each source (including the
unallocated source) having a containment
factor value greater than 0 for the pathway
being evaluated, Consider the unallocated
source to have a containment factor value
greater than 0 for each migration pathway.

For the soil exposure component of the soil
exposure and subsurface intrusion pathway,
assign a source hazardous waste quantity
value to each area of observed contamina-
tion, as applicable to the threat being evalu-
ated,

For the subsurface intrusion component of
the soil exposure and subsurface intrusion
pathway, assign a source hazardous waste
quantity value to each regularly occupied
structure within an area of observed expo-
sure or an area of subsurface contamination
that has a structure containment factor
value greater than 0. If sufficient data is
available and state of the science shows
there is no unacceptable risk due to sub-
surface intrusion into a regularly occupied
structure located within an area of sub-
surface contamination, that structure can be
excluded from the area of subsurface con-
tamination.

For determining all hazardous waste quan-
tity calculations except for an unallocated
source or an area of subsurface contamina-
tion, evaluate using the following four
measures in the following hierarchy:

e Hazardous constituent quantity.

e Hazardous wastestream quantity.

e Volume.

e Area,

For the unallocated source, use only the
first two measures. For an area of subsurface
contamination, evaluate non-radioactive
hazardous substances using only the last two
measures and evaluate radioactive hazardous
substances using hazardous wastestream
quantity only. See also section 7.0 regarding
the evaluation of radioactive substances.

Separate criteria apply for assigning a
source hazardous waste quantity value for
radionuclides (see section 7.2.5).

24.211 Hazardous constituent quantity.
Evaluate hazardous constituent quantity for
the source (or area of observed contamina-
tion) based solely on the mass of CERCLA
hazardous substances (as defined in CERCLA

126

17



Environmental Protection Agency

section 101(14), as amended) allocated to the
source (or area of observed contamination),
except:

* For a hazardous waste listed pursuant to
section 3001 of the Solid Waste Disposal Act,
as amended by the Resource Conservation
and Recovery Act of 1976 (RCRA), 42 U.S.C.
6901 et seq., determine its mass for the eval-
uation of this measure as follows:

-—If the hazardous waste 1s listed solely for
Hazard Code T (toxic waste), include only
the mass of constituents in the hazardous
waste that are COERCLA hazardous sub-
stances and not the mass of the entire haz-
ardous waste,

—If the hazardous waste is listed for any
other Hazard Code (including T plus any
other Hazard Code), include the mass of
the entire hazardous waste.

¢ For a RCRA hazardous waste that exhib-
its the characteristics identified under sec-
tion 3001 of RCRA, as amended, determine its
mass for the evaluation of this measure as
follows:

—If the hazardous waste exhibits only the
characteristic of toxicity (or only the char-
acteristic of EP toxicity), include only the
mass of constituents in the hazardous
waste that are CERCLA hazardous sub-
stances and not the mass of the entire haz-
ardous waste.

—If the hazardous waste exhibits any other
characteristic identified under section 3001
(including any other characteristic plus
the characteristic of toxicity [or the char-
acteristic of BP toxicityl), include the
mass of the entire hazardous waste.

Pt. 300, App. A

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

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

¢ For the soil exposure and subsurface in-
trusion pathway—soil exposure component,
assign the area of observed contamination a
value using the Tier A equation of Table b-
2 (section 5.1.1.2.2),

¢ For the soil exposure and subsurface in-
trusion pathway—subsurface intrusion com-
ponent, assign the area of observed exposure
a value using the Tier A equation of Table 5—
19 (section 6.2.1.2,2).

If the hazardous constituent quantity for
the source (or area of observed contamina-
tion or area of observed exposure) is ade-
quately determined (that is, the total mass
of all CERCLA hazardous substances in the
source and releases from the source [or in
the area of observed contamination or area
of observed exposure] is known or is esti-
mated with reagonable confidence), do not
evaluate the other three measures discussed
below. Instead assign these other three
measures a value of 0 for the source (or area
of observed contamination or area of ob-
served exposure) and proceed to section
2.4.2.1.5.

If the hazardous constituent guantity is
not adequately determined, assign the source
(or area of observed contamination or area of
observed exposure) a value for hazardous
constituent quantity based on the available
data and proceed to section 2.4.2.1.2.

TABLE 2-5—HAZARDOUS WASTE QUANTITY EVALUATION EQUATIONS

Equation
Tier Measure Units for assigning
value2
Hazardous constituent quantity (C) b C.
Hazardous wastestream quantity (W) b W/5,000.
Volume (V).
Landfill yd3 V/2,500.
Surface impoundment yd3 V/2.5.
Surface impoundment (buried/backfilled) ydd V/2.5.
Drumse gallon V/500.
Tanks and contalners other than drums yd3 V/2.5,
Contaminated sall yd@ V/2,500.
Plle yd? V/2.5.
Other yd? Vi2.5,
[0 L OO Area (A).
Landfli ft2 A/3,400.
Surface impoundment ft2 A/13.
Surface Impaundment (buried/backfilled) ft2 A/13.
Land treatment ft2 A/270.
Plle d it2 A/18.
Contaminated saif ft2 A/34,000.

aDo not round to nearest integer.

bConvert volume to mass when necessary: 1 ton = 2,000 pounds = 1 cubic yard = 4 drums = 200 gallons.
cif actual volume of drums is unavallable, assume 1 drum=50 gallons.

dUse land surface area under pile, not surface area of pile.
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2.4.2.1.2 Huazardous wastestream quantity.
Evaluate hazardous wastestream quantity
for the source (or area of ohserved contami-
nation or area of observed exposure) based on
the mass of hazardous wastestreams plus the
mags of any additional CERCLA pollutants
and contaminants (as defined in CERCLA
section 101[33], as amended) that are allo-
cated to the source (or area of observed con-
tamination or area of observed exposure).
For a wastestream that consists solely of a
hazardous waste listed pursuant to section
3001 of RCRA, as amended or that consists
solely of a RCRA hazardous waste that ex-
hibits the characteristics identified under
section 3001 of RCRA, as amended, include
the mass of that entire hazardous waste in
the evaluation of this measure.

Based on this mass, designated as W, as-
sign a value for hazardous wastestream
quantity as follows:

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

* For the soil exposure and subsurface in-
trusion pathway—soil exposure component,
assign the area of observed contamination a
value using the Tier B equation of Table 5~
2 (section 5.1.1,2.2),

« For the soil exposure and subsurface in-
trusion pathway—subsurface intrusion com-
ponent, assign the area of observed exposure
a value using the Tier B equation of Table 5~
19 (section 5.2.1.2.2).

Do not evaluate the volume and area meas-
ures described below if the source is the
unallocated source or if the following condi-
tion applies:

« The hazardous wastestream quantity for
the source (or area of observed contamina-
tion or area of observed exposure) is ade-
quately determined—that is, total mags of
all hazardous wastestreams and CERCLA
pollutants and contaminants for the source
and releases from the source (or for the area
of observed contamination) is known or is es-
timated with reasonable confidence.

If the source is the unallocated source or if
this condition applies, assign the volume and
area measures a value of 0 for the source (or
area of observed contamination) and proceed
to section 2.4.21.5. Otherwise, assign the
source (or area of observed contamination) a
value for hazardous wastestream quantity
based on the available data and proceed to
section 2.4.2.1.3.

24213 Volume. Evaluate the volume
measure using the volume of the source (or
the volume of the area of observed contami-
nation, area of observed exposure, or area of
subsurface contamination). For the soil ex-
posure and subsurface intrusion pathway, re-
strict the use of the volume measure to
those areas of observed contamination, areas
of observed exposure, or areas of subsurface
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contamination as specified in sections
5.1.1.2.2 and 5.2.1.2.2,

Based on the volume, designated as V, as-
sign a value to the volume measure as fol-
lows:

¢ For the migration pathways, assign the
source a value for volume using the appro-
priate Tier C equation of Table 2-5.

+ For the soil exposure and subsurface in-
trusion pathway—soil exposure component,
assign the area of observed contamination a
value for volume using the appropriate Tier
C equation of Table 5-2 (section 5.1.1.2.2),

¢ For the soil exposure and subsurface in-
trusion pathway—subsurface intrusion com-
ponent, assign the value based on the volume
of the regularly occupied structures within
the area of observed exposure or area of sub-
surface contamination using the Tier C equa-
tion of Table 65-19 (section 5.2.1.2.2).

If the volume of the source (or volume of
the area of ohserved contamination, area of
observed exposure, or area of subsurface con-
tamination, if applicable) can be determined,
do not evaluate the area measure. Instead,
assign the area measure a value of 0 and pro-
ceed to section 2.4,2,1.5. If the volume cannot
be determined (or is not applicable for the
soil exposure and subsurface intrusion path-
way), assign the source (or area of observed
contamination, area of observed exposure, or
area of subsurface contamination) a value of
0 for the volume measure and proceed to sec-
tion 2.4.2.1.4.

2.4.21.4 Area, Evaluate the area measure
using the area of the source (or the area of
the area of observed contamination, area of
observed exposure, or area of subsurface con-
tamination), Based on this area, designated
as A, assign a valus to the area measure as
follows:

« For the migration pathways, assign the
source a value for area using the appropriate
Tier D equation of Table 2-5.

* For the soil exposure and subsurface in-
trusion pathway—soil exposure component,
assign the area of observed contamination a
value for area using the appropriate Tier D
equation of Table 5-2 (section 5.1.1.2.2).

* For the soil exposure and subsurface in-
trusion pathway-—subsurface intrusion com-
ponent, assign a value based on the area of
regularly occupled structures within the
area of observed exposure or area of sub-
surface contamination using the Tier D
equation of Table 6-19 (section 5.2.1.2.2).

2.4.2.1.5 Calculation of source hazardous
waste quantity value. Select the highest of
the values assigned to the source (or areas of
observed contamination, areas of observed
exposure, or areas of subsurface contamina~
tion) for the hazardous constituent quantity,
hazardous wastestream quantity, wvolumes,
and area measures. Assign this value as the
source hazardous waste quantity value. Do
not round to the nearest integer.
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2.4.2.2 Calculation of hazardous waste quan-
tity factor value. Sum the source hazardous
waste quantity values assigned to all sources
(including the unallocated source) or areas
of observed contamination, areas of observed
exposure, or areas of subsurface contamina-
tion for the pathway being evaluated and
round this sum to the nearest integer, ex-
cept: If the sum is greater than 0, but less
than 1, round it to 1, Based on this value, se-
lect a hazardous waste quantity factor value
for the pathway from Table 2-6.

TABLE 2-6—HAZARDOUS WASTE QUANTITY
FACTOR VALUES

Hazardous waste quantity value Af;lﬁ]led
0 0
12to 100 b
Greater than 100 to 10,000 100
Greater than 10,000 to 1,000,000 . 10,000
Greater than 1,000,000 1,000,000

aif the hazardous waste quantity value Is greater than 0,
but less than 1, round it to 1 as specified in text.

bFor the pathway, if hazardous constituent quantity is not
adequately determined, assign a value as specified in the
text; do not assign the value of 1.

For a migration pathway, if the hazardous
constituent guantity is adequately deter-
mined (see section 2.4.2.1.1) for all sources (or
all portions of sources and releages remain-
ing after a removal action), assign the value
from Table 2-6 as the hazardous waste quan-
tity factor value for the pathway. If the haz-
ardous constituent quantity is not ade-
quately determined for one or more sources
(or one or more portions of sources or re-
leases remaining after a removal action) as-
sign a factor value as follows:

« If any target for that migration pathway
is subject to Level I or Level II concentra-
tions (see section 2.5), assign either the value
from Table 2-6 or a value of 100, whichever is
greater, as the hazardous waste quantibty fac-
tor value for that pathway.

» If none of the targets for that pathway is
subject to Lievel I or Level II concentrations,
assign a factor value as follows:

—If there has been no removal action, assign
either the value from Table 2-6 or a value
of 10, whichever is greater, as the haz-
ardous waste quantity factor value for that
pathway.

—If there has been a removal action:

M Determine values from Table 2-6 with
and without consideration of the removal
action.

W If the value that would be assigned from
Table 2-8 without consideration of the
removal action would be 100 or greater,
assign either the value from Table 2-6
with consideration of the removal action
or a value of 100, whichever is greater, as
the hazardous waste quantity factor
value for the pathway.
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W If the value that would he assigned from
Table 2-6 without consideration of the
removal action would be less than 100,
assign a value of 10 as the hazardous
waste quantity factor value for the path-
way.

For the soil exposure component of the soil
exposure and subsurface intrusion pathway,
if the hazardous constituent quantity is ade-
quately determined for all areas of observed
contamination, assign the value from Table
2-6 as the hazardous waste guantity factor
value. If the hazardous constituent guantity
is not adequately determined for one or more
areas of observed contamination, assign ei-
ther the value from Table 2-8 or a value of
10, whichever is greater, as the hazardous
waste quantity factor value.

For the subsurface intrusion component of
the soil exposure and subsurface intrusion
pathway, if the hazardous constituent quan-
tity is adequately determined for all areas of
observed exposure, assign the value from
Table 2-6 as the hazardous waste quantity
factor value. If the hazardous constituent
quantity is not adequately determined for
one or more areas of observed exposure, as-
sign either the value from Table 2-6 or assign
a factor value as follows:

o If any target for the subsurface intrusion
component is subject to Level I or Level 1T
concentrations (see section 2.5), agsign either
the value from Table 2-6 or a value of 100,
whichever is greater, as the hazardous waste
quantity factor value for this component.

o If none of the targets for the subsurface
intrusion component is subject to Level I or
Level II concentrations and if there has been
a removal or other temporary response ac-
tion that does not permanently interrupt
target exposure form subsurface intrusion,
assign a factor value as follows:

—Determine the values from Table 2-6 with
and without consideration of the removal
or other temporary response action.

—If the value that would be assigned from
Table 2-6 without consideration of the re-
moval or other temporary response action
would be 100 or greater, assign either the
value from Table 2-6 with consideration of
the removal action or a value of 100, which-
ever is greater, as the hazardous waste
quantity factor value for the component.

—If the value that would be assigned from
Table 2-6 without consideration of the re-
moval or other temporary response action
would be less than 100, assign a value of 10
a8 the hazardous waste quantity factor
value for the component.

¢ Otherwise, if none of the targets for the
subsurface Intrusion component is subject to
Lievel 1 or Lievel II concentrations and there
has not been a removal action, assign a value
from Table 2-6 or a value of 10, whichever is
greater.
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2.4.83 Waste characteristics factor category
value. Determine the waste characteristics
factor category value as specified in section
2.4.8.1 for all pathways and threats, except
the surface water-human food chain threat
and the surface water-environmental threat.
Determine the waste characteristics factor
category value for these latter two threats
as specified in section 2.4.8.2.

2.4.3.1 Factor category value. For the path-
way (component or threat) being evaluated,
multiply the toxicity or combined factor
value, as appropriate, from section 2.4.1.2 and
the hazardous waste quantity factor value
from section 2.4.2.2, subject to a maximum
product of 1x108. Based on this waste charac-
teristics produoct, assign a waste characteris-
tics factor category value to the pathway
(component or threat) from Table 2-7,

TABLE 2—7—WASTE CHARACTERISTICS FACTOR
CATEGORY VALUES

Waste characteristics product Asvs‘,l?u'?d
0 0
Greater than 0 to less than 10 ... 1
10 to less than 1x102 ...... 2
1x102 to less than 1x10% . 3
1x108 to less than 1x104 , 6
1104 ta less than 1x105 . 10
1x108 to less than 1x108 . 18
1x108 to less than 1x107 . 32
1x107 to less than 1x108 . 56
1x10° to less than 1x109 . 100
1x10° to less than 1x1010 180
1x1010 to less than 1x1011 ,, 320
1x107% to less than 1x1012 ,, 560
ix1012 1,000

2.4.8.2 Factor category wvalue, considering
bioaccumulation potential, For the surface
water-human food chain threat and the sur-
face water-environmental threat, multiply
the toxicity or combined factor value, as ap-
propriate, from section 2.4.1.2 and the haz-
ardous waste quantity factor value from sec-
tion 2.4.2.2, subject to:

o A maximum product of 1x1012, and

o A maximum product exclusive of the bio-
accumulation (or ecosystem biocaccumula-
tion) potential factor of 1x108,

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

2.6 Targets. The types of targets evaluated
include the following:

o Individual (factor name varies by path-
way, component, and threat).

« Human population.

e Resources (these vary by pathway, com-
ponent, and threat).

+ Sensitive environments (included for the
surface water migration pathway, air migra-
tion pathway, and soil exposure component
of the soil exposure and subsurface intrusion
pathway).
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The factor values that may be assigned to
each type of target have the same range for
each pathway for which that type of target is
evaluated, The factor value for most types of
targets depends on whether the target is sub-
ject to actual or potential contamination for
the pathway and whether the actual con-
tamination is Level I or Level II:

o Actual contamination: Target is associ-
ated elther with a sampling location that
meets the criteria for an observed release (or
observed contamination or observed expo-
sure) for the pathway or with an observed re-
lease bhased on direct observation for the
pathway (additional criteria apply for estab-
lishing actual contamination for the human
food chain threat in the surface water migra-
tion pathway, see sections 4.1.8.3 and 4.2.3.3).
Sections 8 through 6 specify how to deter-
mine the targets associated with a sampling
location or with an observed release based on
direct observation. Determine whether the
actual contamination is Level I or Level IL
as follows:

—Level I
M Media-specific concentrations for the
target meet the criteria for an observed
release (or observed contamination or
observed exposure) for the pathway and
are at or above media-specific bench-
mark values. These benchmark values
(see section 2.6.2) include both screening
concentrations and concentrations speci-
fied in regulatory limits (such as Max-
imum Contaminant Level (MCL) values),
or
W For the human food chain threat in the
surface water migration pathway, con-
centrations in tissue samples from
aquatic human food chain organisms are
at or above benchmark values. Such tis-
sue samples may be used in addition to
media-specific concentrations only as
specified in sections 4.1.8.3 and 4.2.3.8.
—Level It
MW Media-specific concentrations for the
target meet the criteria for an observed
release (or observed contamination or
observed exposure) for the pathway, but
are less than media-specific benchmarks,
If none of the hazardous substances eligi-
ble to be evaluated for the sampling loca-
tion has an applicable benchmark, assign
Level II to the actual contamination at
the sampling location, or
M For observed releases or observed expo-
sures based on direct observation, assign
Lievel II to targets as gpecified in sec-
tions 8, 4, 5, and 6, or
M For the human food chain threat in the
surface water migration pathway, con-
centrations 1in tissue samples from
aquatic human food chain organisms,
when applicable, are below benchmark
values.
—If a target is subject to both Level I and
Level II concentrationg for a pathway
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(component or threat), evaluate the tar-
get using Level I concentrations for that
pathway (component or threat).

« Potential contamination: Target is sub-
ject to a potential release (that is, target is
not associated with actual contamination for
that pathway or threat).

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

« 50 points if any individual is exposed to
Level I concentrations,

¢ 45 points if any individual is exposed to
Level I concentrations.

¢ Maximum of 20 points if any individual is
subject to potential contamination. The
value assigned is 20 unless reduced by a dis-
tance or dilution weight appropriate to the
pathway. Assign factor values for population
and sensitive environments as follows:

« Sum Level I targets and multiply by 10.
(Level 1 is not used for sensitive environ-
ments in the soil exposure component of the
soil exposure and subsurface intrusion and
air migration pathways.)

e Sum Level IT targebs.

« Multiply potential targets in all but the
soil exposure and subsurface intrusion path-
way by distance or dilution weights appro-
priate to the pathway, sum, and divide by 10.
Distance or dilution weighting accounts for
diminishing exposure with increasing dis-
tance or dilution within the different path-
ways. For targets within an area of sub-
surface contamination in the subsurface in-
trusion component of the soil exposure and
subsurface intrusion pathway, multiply by a
weighting factor as directed in section
5.2.1.3.2.3.

« Sum the values for the three levels.

In addition, resource value points are as-
signed within all pathways for welfare-re-
lated impacts (for example, impacts to agri-
cultural land), but do not depend on whether
there is actual or potential contamination.

2.6.1 Determination of level of actual con-
tamination at a sampling location. Determine
whether Level 1 concentrations or Level II
concentrations apply at a sampling location
(and thus to the associated targets) as fol-
lows:

¢ Select the benchmarks applicable to the
pathway (component or threat) being evalu-
ated.

¢ Compare the concentrations of hazardous
substances in the sample (or comparable
samples) to their benchmark concentrations
for the pathway (component or threat), as
specified in section 2.5.2.

« Determine which level applies based on
thig comparison.

» If none of the hazardous substances eligi-
ble to be evaluated for the sampling location
has an applicable benchmark, assign Level 1T
to the actual contamination at that sam-
pling location for the pathway (component
or threat).

Pt. 300, App. A

In making the comparison, consider only
those samples, and only those hazardous sub-
stances in the sample, that meet the criteria
for an observed release (or observed contami-
nation or observed exposure) for the path-
way, except: Tissue samples from aquatic
human food chain organisms may alsoc be
used as specified in sections 4.1.8.8 and 4.2.8.3
of the surface water-human food chain
threat. If any hazardous substance is present
in movre than one comparable sample for the
sampling location, use the highest con-
centration of that hazardous substance from
any of the comparable samples in making
the comparisons.

Treat sets of samples that are not com-
parable separately and make a separate com-
parison for each such set.

2.5.2 Comparison to benchmarks. Use the
following medla-specific benchmarks for
making the comparisons for the indicated
pathway (or threat):

¢ Maximum Contaminant Level Goals
(MCLGs)—ground water migration pathway
and drinking water threat in surface water
migration pathway. Use only MCLG values
greater than 0,

¢« Maximum Contaminant Levels (MCLs)—
ground water migration pathway and drink-
ing water threat in surface water migration
pathway.

s Food and Drug Administration Action
Level (FDAAT) for fish or shellfish—human
food chaln threat in surface water migration
pathway.

« HPA Ambient Water Quality Criteria
(AWQO/National Recommended Water Qual-
ity Criteria) for protection of aguatic life—
environmental threat in surface water mi-
gration pathway.

« BEPA Ambient Aquatic Life Advisory
Concentrations (AALAC)—environmental
threat in surface water migration pathway.

o National Ambient Air Quality Standards
(NAAQS)—air migration pathway.

» National Emission Standards for Haz-
ardous Air Pollutants (NESHAPs)—air mi-
gration pathway. Use only those NESHAPSs
promulgated in ambient concentration units.

« Screening concentration for cancer cor-
responding to that concentration that cor-
responds to the 10-%6 individual cancer risk
for inhalation exposures (air migration path-
way or subsurface intrusion component of
the soll exposure and subsurface intrusion
pathway) or for oral exposures (ground water
migration pathway; drinking water and
human food chain threats in surface water
migration pathway; and soil exposure and
subsurface intrusion pathway).

s Screening concentration for noncancer
toxicological responses corresponding to the
RIC for inhalation exposures (air migration
pathway and subsurface intrusion compo-
nent of the soil exposure and subsurface in-
trusion pathway) or RfD for oral exposures
(ground water migration pathway; drinking
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water and human food chain threats in sur-
face water migration pathway; and soil expo-
sure and subsurface intrusion pathway),
Seleot the benchmark(s) applicable to the
pathway (component or threat) being evalu-
ated as specified in sections 3 through 6.
Compare the concentration of each haz-
ardous substance from the sampling location
to its benchmark concentration(s) for that
pathway (component or threat), Use only
those samples and only those hazardous sub-
stances in the sample that meet the criteria
for an observed release (or observed contami-
nation or observed exposure) for the path-
way, except: Tissue samples from aquatic
human food chain organisms may be used as
specified in sections 4.1.3.3 and 4.2.3.3. If the
concentration of any applicable hazardous
substance from any sample equals or exceeds
its benchmark concentration, consider the
sampling location to be subject to Level I
concentrations for that pathway (or threat).
If more than one benchmark applies to the

Where;

C; = Concentration of hazardous substance 1
in sample (or highest concentration of
hazardous substance { from among com-
parable samples).

8C; = Screening concentration for cancer
corresponding to that concentration that
corresponds to its 10-6 individual cancer

=
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hazardous substance, assign Level 1 if the
concentration of the hazardous substance
equals or exceeds the lowest applicable
benchmark concentration.

If no hazardous substance individually
equals or exceeds its benchmark concentra-
tion, but more than one hazardous substance
elther meets the criteria for an observed re-
lease (or ohserved contamination or observed
exposure) for the sample (or comparable
samples) or is eligible to be evaluated for a
tissue sample (see sections 4.1.3.3 and 4.2.3.3),
calculate the indices I and J specified below
based on these hazardous substances.

For those hazardous substances that are
carcinogens (that is, those having either a
carcinogen welght-of-evidence classification
of A, B, or C or a weight-of-evidence classi-
fication of carcinogenic to humans, likely to
be carcinogenic to humans, or suggestive
evidence of carcinogenic potential), cal-
culate an index I for the sample location as
follows:

0

)
2]
0

risk for applicable exposure (inhalation
or oral) for hazardous substance {,

n = Number of applicable hazardous sub-
stances in sample (or comparable sam-
ples) that are carcinogens and for which
an SC; is available,

For those hazardous substances for which
an RfD or R{C is available, calculate an
index J for the sample location as follows:

I=) —L
Sl

Whers;

C; = Concentration of hazardous substance j
in sample (or highest concentration of
hazardous substance j from among com-
parable samples).

CR; = Screening concentration for noncancer
toxicological responses corresponding to
RID or RIC for applicable exposure (inha-
lation or oral) for hazardous substance j,

m = Number of applicable hazardous sub-
stances in sample (or comparable sam-
ples) for which a CR; is available.

If either I or J equals or exceeds 1, consider
the sampling location to be subject to Level

I concentrations for that pathway (compo-
nent or threat). If both I and J are less than
1, consider the sampling location to be sub-
ject to Level II concentrations for that path-
way (component or threat). If, for the sam-
pling location, there are sets of samples that
are not comparable, calculate I and J sepa-
rately for each such set, and use the highest
calculated values of I and J to assign Level
I and Level IT.

See sectlons 7.3.1 and 7.3.2 for criteria for
determining the level of contamination for
radioactive substances,
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3.0 Ground Water Migration Pathway

BEvaluate the ground water migration path-
way based on three factor categories: likeli-
hood of release, waste characteristics, and
targets. Figure 3-1 indicates the factors in-
cluded within each factor category.

Determine the ground water migration
pathway score (Sgw) in terms of the factor
category values as follows:

_ RYWC)(T)

SgW SF

where:

LR = Likelihood of release factor category
value.

WC = Waste characteristics factor category
value.

Pt 300, App. A

T = Targets factor category value.
SF = Scaling factor.

Table 3-1 outlines the specific calculation
procedure,

Calculate a separate ground water migra-
tion pathway score for each aguifer, using
the factor category values for that aquifer
for likelihood of release, waste characteris-
tics, and targets. In doing so, include both
the targets using water from that aquifer
and the targets using water from all over-
lying aguifers through which the hazardous
substances would migrate to reach the aqui-
fer being evaluated. Assign the highest
ground water migration pathway score that
results for any aquifer as the ground water
migration pathway score for the site.
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TABLE 3—1—GROUND WATER MIGRATION PATHWAY SCORESHEET

Faclor categories and factors M?,’;{S:m Vgilgse%s-
Likelthood of Release to an Aquifer:
1. Observed Release 550
2. Potential to Release:
2a. Containment 10 "
2b, Net Precipitation 10 "
2c. Depth to Aquifer 5
2d. Travel Time 35
2e. Potential to Release [ilnes 2a{2b + 2¢ + 2d)] .. 500
3. Likelihood of Release (higher of lines 1 and 26) 550
Waste Characteristics:
4. Toxicity/Mobility (@)
5. Hazardous Waste Quantity (a)
6. Waste Characteristics 100
Targets:
7. Nearest Well 50
8, Population:
8a. Level | Concentrations b)
8b. Lavel Il Concentrations (b}
8c. Potential Contamination ()
8d. Population (lines 8a + 8b + 8c) (b)
9. Resources 51
10. Wellhead Protection Area 20
11. Targets (lines 7 + 8d + 9 + 10) (b)
Ground Water Migration Score for an Aquifer:
12. Aquifer Score [{lines 3 x 6 x 11) / 82,500]¢ 100
Ground Water Migration Pathway Score:
18, Pathway Score (S,,), {highest value from line 12 for all aquifers evaluated)© .............. 100

aMaximum value applies to waste characteristics category.
bMaximum value not applicable.
<Do not round to nearest integer.

3.0.1 General considerations

3.0.1.1 Ground water target distance limit.
The target distance limit defines the max-
imum distance from the sources at the site
over which targets are evaluated. Use a tar-
get distance limit of 4 miles for the ground
water migration pathway, except when aqui-
fer discontinuities apply (see section
8.0.1.2.2). Furthermore, consider any well
with an observed release from a source at the
site (see section 8.1.1) to lie within the target
distance limit of the site, regardless of the
well's distance from the sources at the site.

For sites that consist solely of a contami-
nated ground water plume with no identified
source, begin measuring the 4-mile target
distance limit at the center of the area of ob-
served ground water contamination. Deter-
mine the area of observed ground water con-
tamination based on available samples that
meet the criteria for an observed release.

3.0.1.2 Aquifer boundaries. Combine mul-
tiple aquifers into a single hydrologic unit
for scoring purposes if aquifer interconnec-
tions can be established for these aquifers. In
contrast, restrict aquifer boundaries if aqui-
fer discontinuities can be established.

3.0.1.2.1 Aquifer interconnections. Evaluate
whether aquifer interconnections occur with-
in 2 miles of the sources at the site. If they
occur within this 2-mile distance, combine
the aquifers having interconnections in scor-
ing the site. In addition, if observed ground

water contamination attributable to the
sources at the site extends beyond 2 miles
from the sources, use any locations within
the limits of this observed ground water con-
tamination in evaluating aquifer inter-
connections. If data are not adequate to es-
tablish aquifer interconnections, evaluate
the aquifers as separate aguifers.

8.0.1.2.2 Aquifer discontinuities. Hvaluate
whether aquifer discontinuities occur within
the 4-mile target distance limit. An aquifer
discontinuity occurs for scoring purposes
only when a geologic, topographic, or other
structure or feature entirely transects an aq-
uifer within the 4-mile target distance limit,
thereby creating a continuous boundary to
ground water flow within this limit. If two
or more aquifers can be combined into a sin-
gle hydrologic unit for scoring purposes, an
aguifer discontinuity occurs only when the
structure or feature entirely transects the
boundaries of this single hydrologic unit.

When an agquifer discontinuity is estab-
lished within the 4-mile target distance
limit, exclude that portion of the aquifer be-
yond the discontinuity in evaluating the
ground water migration pathway. However,
if hazardous substances have migrated across
an apparent discontinuity within the 4-mile
target distance limit, do not consider this to
be a discontinuity in scoring the site.

3.0.1.8 Karst aquifer. Give a karst aquifer
that underlies any portion of the sources at
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the site special consideration in the evalua-
tlon of two potential to release factors
(depth to aquifer in section 3.1.2.3 and travel
time in section 8.1.2.4), one waste character-
istics factor (imobility in section 38.2.1.2), and
two targets factors (nearest well in section
3.3.1 and potential contamination in section
3.3.2.4),

3.1 Likelihood of release. For an aquifer,
evaluate the likelihood of release factor cat-
egory in terms of an observed release factor
or a potential to release factor.

38.1.1 Observed release. Establish an ob-
served release to an aquifer by dem-
onstrating that the site has released a haz-
ardous substance to the aquifer. Base this
demonstration on either:

s Direct observation—a material that con-
talns one or more hazardous substances has
been deposited into or has heen observed en-
tering the aquifer.

e Chemical analysis—an analysis of ground
water samples from the agquifer indicates
that the concentration of hazardous sub-
stance(s) has increased significantly above
the background concentration for the site
(see section 2.3). Some portion of the signifi-
cant increase must be attributable to the
site to establish the observed release, except:
when the source itself consists of a ground
water plume with no identified source, no
separate attribution is required.

If an observed release can be established
for the aquifer, assign the aquifer an ob-
served release factor value of 8560, enter this
value in table 3-1, and proceed to section
3,1.8. If an observed release cannot be estab-
lished for the aquifer, assign an observed re-
lease factor value of 0, enter this value in
table 3-1, and proceed to section 3,1.2,

8.1.2 Potential to release. Wvaluate poten-
tial to release only if an observed release

40 CFR Ch. | (7-1~19 Edition)

cannot be established for the aquifer. Evalu-
ate potential to release based on four fac-
tors: containment, net precipitation, depth
to aquifer, and travel time. For sources over-
lying karst terrain, give any karst aquifer
that underlies any portion of the sources at
the site special consideration in evaluating
depth to aquifer and travel time, as specified
in sections 3.1.2.3 and 3.1.2.4.

38.1.21 Containment. Assign a containment
factor value from table 3-2 to each source at
the site. Select the highest containment fac-
tor value assigned to those sources with a
source hazardous waste gquantity value of 0.5
or more (see section 2.4.2.1.5). (Do not include
this minimum 8ize requirement in evalu-
ating any other factor of this pathway.) As-
sign this highest value as the containment
factor value for the aquifer being evaluated.
Enter this valus in Table 3-1.

If no source at the site meets the minimum
size requirement, then select the highest
value assigned to the sources at the site and
assign it as the containment factor value for
the aquifer being evaluated. Enter this value
in table 3-1.

3.1.2.2 Net precipitation. Assign a net pre-
cipitation factor value to the site. Figure 3—
2 provides computed net precipitation factor
values, based on site location. Where nec-
essary, determine the net precipitation fac-
tor value as follows:

¢ Determine monthly precipitation and
monthly evapotranspiration:

—Use local measured monthly averages.

—When local data are not available, use

monthly averages from the nearest Na-

tional Oceanographic and Atmospheric Ad-

ministration weather station that is in a

similar geographic setting.

TABLE 3—2—CONTAINMENT FACTOR VALUES FOR GROUND WATER MIGRATION PATHWAY

Source

Asslgned value

All Sources (Except Surface Impoundments, Land Treatment, Containers, and Tanks)

Evidence of hazardous substance migration from source area (i.e., source area includes source and any as- | 10

soclated contalnment structures).
No liner

..... 10

No evidence of hazardous substance migration from source area, a liner, anad:

(a) None of the following present: (1) maintained englneered cover, or (2) functioning and maintained | 10

run-on control system and runoff management system, or (3) functioning leachate collection and re-

moval system immaediately above finer.
(b) Any one of the thres items in (a) present

{c) Any two of the ltems in (a) present .

(d) All three items in (a) present plus a functioning ground water monitoring system ..uieimaoio
() All ltems in (d) present, plus no bulk or non-containerized liquids nor materials containing free liquids

deposited in source area.

No evidence of hazardous substance migration from source area, double liner with functioning leachate col-
laction and removal system above and batween liners, functioning ground water monitoring system, and:

W o~ ©

(f) Only ane of the following deficiencles present In contalnment: (1) bulk or noncontainerized liquids or | 3

materials contalning free liquids deposited in source area, or (2) no or nenfunctioning or nonmain-
talned run-on control system and runoff management system, or (3) no or nonmaintained engineered

cover.
(g) Nane of the deficiencles in {f) present

Source area inside or under malntalned Intact structure that provides protection from precipltation so that
nelther runoff nor leachate Is generated, liquids or materials contalning fres liquids not deposited In source
area, and functioning and maintalned run-on contro! present.

oo
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TABLE 3-2-——CONTAINMENT FAGTOR VALUES FOR GROUND WATER MIGRATION PATHWAY—

Continued

Source

Assigned value

Surface Impoundment

Evidence of hazardous substance migration from surface impoundment
No liner
Free liquids present with either no diking, unsound diking, or diking that is not regularly inspected and main-
talned.
No evidence of hazardous substance migration from surface impoundment, free liquids present, sound
diking that is regularly inspected and maintained, adequate freeboard, and:
(a) Liner
{b) Liner with functioning leachate collection and removal system below liner, and functioning ground
water monitoring system.
(c) Double liner with functioning leachats collection and removal system between liners, and functioning
ground water monitoring system.
No evidence of hazardous substance migration from surface impoundment and ali free liquids eliminated at
closure (elther by removal of liquids or solidification of remalning wastes and waste residues).

Land Treatment

Evidence of hazardous substance migration from land treatment zone
No functioning, maintained, run-on control and runoff management system
No evidence of hazardous substance migration from land treatment zone and:

(a) Functioning and maintained run-on control and runoff management system ..

{b) Functioning and malntalned run-on control and runoff management system, and vegetative cover es-

tablished aver entire land treatment area.
(c) Land treatment area maintained in compliance with 40 CFR 264.280
Containers

All containers buried

Evidence of hazardous substance migration from container area (i.e., container area includes containers and
any assaclated contalnment structures).

No liner {or no essentially impervious base) under contalner area,

No diking (or no similar structure) surrounding container area

Diking surrounding contalner area unsound or not regularly Inspected and maintained ..o

No evidence of hazardous substance migration from container area, container area surrounded by sound
diking that Is regularly Inspected and maintained, and:

(a) Liner (or essentially Impervious base) under container area

(b) Essentially impervious base under container area with liquids collection and removal system .............

{c) Containment system includes essentially impervious base, liquids collection system, sufficlent capac-

ity to contain 10 percent of volume of all contalners, and functioning and maintained run-on control;

plus functioning ground water monitoring system, and spliled or leaked hazardous substances and ac-

cumulated precipitation removed In timely manner to prevent overflow of collection system, at least

weekly inspection of containers, hazardous substances in teaking or deterlorating containers trans-

ferred to containers in good condition, and containers sealed except when waste Is added or removed.

(d) Free liquids present, containment system has sufficient capacity to hold total volume of all con-
tainers and to provide adequate freeboard, singls liner under container area with functioning teachate
collection and removal system below liner, and functioning ground water monitoring system.

(e) Same as (d) except: double liner under container area with functioning leachate collection and re-
moval system betwean liners.

Containers inside or under maintalned Intact structure that provides protection from precipitation so that nei-
ther runoff nor leachate would be generated from any unsealed or ruptured containers, liquids or materials
containing free liquids not deposited in any container, and functioning and maintained run-off control
present.

No evidence of hazardous substance migration from container area, containers leaking, and all free liquids
eliminated at closure {either by removal of liquid or solidification of remalning wastes and waste residues).

Tank

Below-ground tank

Evidence of hazardous substance migration from tank area (/.e., tank area Includes tank, anciliary equip-
ment such as piping, and any assaciated containment structures).

Tank and anciltary equipment not provided with secondary containment (e.g., liner under tank area, vauit
system, double wall).

No diking (or no similar structure) surrounding tank and ancillary equipment

Diking surrounding tank and anclllary equipment unsound or not regularly inspected and maintained .............
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TABLE 3—2—CONTAINMENT FACTOR VALUES FOR GROUND WATER MIGRATION PATHWAY—

Continued

Source

Assligned value

No evidence of hazardous substance migration from tank area, tank and ancillary equipment surrounded by
sound diking that Is regularly inspected and maintained, and:

(a) Tank and ancillary equipment provided with secondary containment

(b) Tank and ancillary equipment provided with secondary containment with leak detection and coflsc-
tlon system.

(c) Tank and anclllary equipment provided with secondary containment systemn that detects and coliscts
spilled or leaked hazardous substances and accumulated precipitation and has sufficient capacity to
contaln 110 percent of volume of largest tank within contalnment area, spilled or leaked hazardous
substances and accumulated precipitation removed in timely mannar, at least weekiy inspection of
tank and secondary containment system, all leaking or unfit-for-use tank systems promptly responded
to, and functioning ground water monltoring system.

(d) Contalnment system has sufficlent capacity to hold volume of all tanks within tank containment area
and to provide adsquate fresboard, single liner under that containment area with functioning leachate
collaction and removal system below liner, and functioning ground water monitoring system.

(e) Same as (d) except: double liner under tank containment area with functioning leachate collection
and removal systam between liners.

Tank Is above ground, and Inside or under maintained intact structure that provides protaction from precipl-
tation so that neither runoff nor leachate would be generated from any material released from tank, liquids
or materials containing free liquids not deposited in any tank, and functioning and maintained run-on con-
trol present.

©
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FIGURE 3-2
NET PRECIPITATION FACTOR VALUES
(CONCLUDED)
~When measured monthly E; = Monthly potential
evapotranspiration is not available, cal- evapotranspiration (inches) for month i,
culate maonthly potential Py = Monthly latitude adjusting value for
evapotranspiration (E;) as follows: month 1,
E; = 0.6 I (10 TyI)= T; = Mean monthly temperature (°C) for
where: month I,
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12
1= Z(Ti/5)1.514

i=l
a=675%x10"713-771 x10-512 +
1.79 x 1072 I + (.48239
Select the latitude adjusting value for each
month from table 3-3. For latitudes lower
than 50° North or 20° South, determine the
monthly latitude adjusting value by inter-
polation.
+ Calculate monthly net precipitation by
subtracting monthly evapotranspiration (or

Pt. 300, App. A

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

» Calculate the annual net precipitation by
summing the monthly net precipitation val-
ues.

s Based on the annual net precipitation,
assign a net precipitation factor value from
table 3-4.

Enter the value agsigned from Figure 3-2
or from table 3-4, as appropriate, in table 3-
1.

TABLE 3-3—MONTHLY LATITUDE ADJUSTING VALUES A

Latitude®

(degrees) [ jan | Feb. | March | Apit | May

250 N 0.74 0.78 1.02 1.18 1.33
45 N 0.80 0.81 1.02 1.18 1.28
40 N 0.84 0.83 1.03 111 1.24
35 N 0.87 0.85 1.08 1.08 1.21
30 N 0.90 0.87 1.08 1.08 1.18
20 N 0.95 0.80 1.03 1,05 113

10N 1.00 0.91 1.03 1.03 1.08

0 1.04 0.94 1.04 1.01 1.04
10 8 1.08 0.97 1.08 0.99 1.00
20 S 1.14 0.99 1.05 0.7 0.96

Month
June July | August | Sept. Oct. Nov. Dec.
1.36 1.37 1.28 1.08 0.92 0.76 0.70
1.29 1.31 1.21 1.04 0.94 0.78 0.78
1.28 1.27 1.18 1.04 0.96 0.83 0.81
1.21 1.28 1.16 1.08 0.97 0.89 0.85
1.17 1.20 114 1.03 0.98 0.89 0.88
111 1.14 1.11 1.02 1.00 0.93 0.84
1.06 1.08 1.07 1.02 1.02 0.98 0.99
1.01 1.04 1.04 1.01 1.04 1.01 1.04
0.96 1.00 1.02 1.00 1.06 1.08 1.08
0.91 0.95 0.99 1.00 1.08 1.09 1.15

aDo not round to nearest integer.

bFor unlisted fatitudes lower than 50° North or 20° South, determine the latitude adjusting value by interpolation.

TABLE 3-4—NET PRECIPITATION FACTOR

VALUES
Net precipitation (inches) A?Is;?ur;ed
0 0
Greater than 0 to & 1
Greater than 5 to 15 . 3
Greater than 15 to 30 . 6
Greater than 30 10

3.1.2.83 Depth to aquifer. Bvaluate depth to
aguifer by determining the depth from the
lowest known point of hazardous substances
at a site to the top of the aquifer being eval-
uated, considering all layers in that interval.
Measure the depth to an aquifer as the dis-
tance from the surface to the top of the aqui-
fer minus the distance from the surface to
the lowest known point of hazardous sub-
stances eligible to be evaluated for that aq-
uifer. In evaluating depth to aquifer in karst
terrain, assign a thickness of § feet to a
karst aquifer that underlies any portion of
the sources at the site. Based on the cal-
culated depth, assign a value from table 3-8
to the depth to aquifer factor.

Determine the depth to aguifer only at lo-
cations within 2 miles of the sources at the
site, except: if observed ground water con-
tamination attributable to sources at the
site extends more than 2 miles beyond these
sources, use any location within the limits of
this observed ground water contamination
when evaluating the depth to aquifer factor

for any aquifer that does not have an ob-
served release. If the necessary geologic in-
formation is available at multiple locations,
calculate the depth to aquifer at each loca-
tion. Use the location having the smallest
depth to assign the factor value. Enter this
value in table 3-1,

TABLE 3—-5—DEPTH TO AQUIFER FACTOR

VALUES
Depth to aquifer= (feet) Asvs;ﬁﬂfd
Less than or equal to 25 ... 5
Greater than 25 to 250 3
Greater than 250 1

aUse depth of all layers between the hazardous substances
and aquifer. Assign a thickness of 0 feet to any karst aquifer
that underlles any portion of the sources at the site.

3.1.2.4 Travel time. Evaluate the travel
time factor based on the geologic materials
in the interval between the lowest known
point of hazardous substances at the site and
the top of the aquifer being evaluated. As-
sign a value to the travel time factor as fol-
lows:

¢ If the depth to aquifer (see section 8.1.2.8)
is 10 feet or less, assign a value of 35.

o If, for the interval being evaluated, all
layers that underlie a portion of the sources
at the site are karst, assign a value of 35.

* Otherwise:

~Select the lowest hydraulic conductivity

layer(s) from within the above interval.
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Consider only layers at least 8 feet thick.
However, do not consider layers or por-
tions of layers within the first 10 feet of
the depth to the aquifer,

—Determine hydraulic conduoctivities for
individual layers from table 36 or from in-
situ or laboratory tests. Use representa-
tive, measured, hydraulic conductivity val-
ues whenever available.

40 CFR Ch. | (7-1~19 Edition)

—If more than one layer has the same low-
est hydraulic conductivity, include all
such layers and sum their thicknesses. As-
sign a thickness of 0 feet to a karst layer
that underlies any portion of the sources
at the site.

~Assign a value from table 3-7 to the travel
time factor, based on the thickness and hy-
draulic conductivity of the lowest hydrau-
lic conductivity layer(s).

TABLE 3-6—HYDRAULIC CONDUCTIVITY OF GEOLOGIC MATERIALS

Assignad hydrau-
Type of material lic conductivity 2
(cm/sec)

Clay; low permeabillity till (compact unfractured tiil); shale; unfractured metamorphic and Igneous rocks ... 103
Silt; loesses; silty clays; sediments that are predominantly siits; moderately permeable till (fine-gralned, un-
consolidated till, or compact till with soma fractures); low permeability limestones and dolomites (no karst);

low permeabllity sandstone; low permeability fractured igheous and metamorphic rocks . 10-6
Sands; sandy siits; sediments that are predominantly sand; highly permeable tiil {(coarse-grained, unconsoli-
dated or compact and highly fractured); peat; moderately permeable iimestones and dolomites (no karst);

moderately permeable sandstone; moderately permeable fractured igneous and metamotphic rocks .. 104
Gravel; clean sand; highly permeable fractured Igneous and metamorphic rocks; permeable basalt; karst

limestones and dolomites 10—2

aDo not round to nearest integer.

TABLE 3—7—TRAVEL TIME FACTOR VALUES A

Thickness of lowest hydraulic conductivity
layer{s)® (feet)

Hydraullc conductivity {cm/sec) Greater Greater Greater
than 3to | than5to | than 100 tﬁ;ﬁa{tﬂ)

5 100 to 500
Greater than or equal to 103 35 35 35 25
Less than 10—3 to 10—5 35 25 15 15
Less than 10—5 to 107 16 15 5 5
Less than 10—7 5 5 1 1

alf depth to aquifer Is 10 feet or less or if, for the Interval being evaluated, all layers that underlie a portion of the sources at

the site are karst, assign a value of 35,

bConslder only layers at least 3 feet thick. Do not consider layers or portions of layers within the flrst 10 feet of the depth to

the aquifer.

Determine travel time only at locations
within 2 miles of the sources at the site, ex-
cept: if obhserved ground water contamina-
tion attributable to sources at the site ex-
tends more than 2 miles beyond these
sources, use any location within the limits of
this observed ground water contamination
when evaluating the travel time factor for
any aquifer that does not have an observed
release. If the necessary subsurface geologic
information is available at multiple loca-
tions, evaluate the travel time factor at each
location. Use the location having the highest
travel time factor value to assign the factor
value for the aquifer, Enter this value in
table 3-1.

3.1.2.5 Cualculation of potential to releuse fac-
tor value. Sum the factor values for net pre-
cipitation, depth to aquifer, and travel time,
and multiply this sum by the factor value for
containment. Assign this product as the po-
tential to release factor value for the aqui-
fer. Enter this value in table 3-1,

8.1.83 Cualculation of likelihood of release fac-
tor calegory value. If an observed release is
established for an aquifer, assign the ob-
served release factor value of 550 as the like-
lihood of release factor category value for
that aquifer. Otherwise, assign the potential
to release factor value for that aquifer as the
likelihood of release value, Enter the value
assigned in table 3-1.

3.2 Wuste characteristics, Evaluate the
waste characteristics factor category for an
aquifer based on two factors: toxicity/mobil-
ity and hazardous waste quantity. Evaluate
only those hazardous substances available to
migrate from the sources at the site to
ground water. Such hazardous substances in-
clude:

¢ Hazardous substances that meet the cri-
teria for an observed release to ground
water,

o All hazardous substances agsociated with
a source that has a ground water contain-
ment factor value greater than 0 (see sec-
tions 2.2.2, 2.2.3, and 3.1.2,1).
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3.2.1 Touxicity/mobility. For each hazardous
substance, assign a toxicity factor value, a
mobility factor value, and a combined tox-
icity/mobility factor value as specified in the
following sections. Select the toxicity/mobil-
ity factor value for the aquifer being evalu-
ated as specified in section 8.2.1.3.

3.2.1.1 Toxicity. Assign a toxicity factor
value to each hazardous substance as speci-
fied in Section 2.4.1.1.

3.2.1.2 Mobility. Assign a mobility factor
value to each hazardous substance for the
aquifer being evaluated as follows:

s« For any hazardous substance that meets
the criteria for an observed releagse by chem-
ical analysis to one or more aquifers under-

Pt. 300, App. A

lying the sources at the site, regardless of
the aquifer being evaluated, assign a mobil-
ity factor value of 1.

¢ For any hazardous substance that does
not meet the criteria for an observed release
by chemical analysis to at least one of the
aquifers, assign that hazardous substance a
mobility factor value from table 3-8 for the
aquifer being evaluated, based on its water
solubility and distribution coefficient (Xq).

o If the hazardous substance cannot be as-
signed a mobility factor value because data
on its water solubility or distribution coeffi-
cient are not available, use other hazardous
substances for which information is avail-
able in evaluating the pathway.

TABLE 3-8—GROUND WATER MOBILITY FACTOR VALUESA

Distribution cosfficlent (Ka) {ml/g)
Water solubility (mg/) 10 to
Karste <10 1,000 >1,000
Present as liquid® 1 1 0.01 0.0001
Greater than 100 1 1 0.01 0.0001
Greater than 1 to 100 0.2 0.2 0.002 | 2x10-s
Greater than 0.01 to 1 0.002 0002 | 2x10-5| 2x1077
Less than or equal {o 0.01 2x10-5| 2x10-5| 2x10~7| 2%x10—°

aDo not round to nearest integer.

bUse if the hazardous substance Is present or deposited as a liquid.
eUse if the entire interval from the source to the aquifer being evaluated Is karst.

e If none of the hazardous substances eligi-
ble to be evaluated can be assigned a mobil-
ity factor value, use a default value of 0.002
as the mobility factor value for all these haz-
ardous substances.

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

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

s Otherwise:

-For any hazardous substance that is a

metal (or metalloid) and that does not

meet the criteria for an observed release
by chemical analysis, establish a water sol-
ubility for the hazardous substance as fol-
lows:
~Determine the overall range of water
solubilities for compounds of this haz-
ardous substance (consider all com-
pounds for which adequate water solu-
bility information is available, not just
compounds identified as present at the
site).
-Calculate the geometric mean of the
highest and the lowest water solubility
in this range,

-Use this geometric mean as the water
solubility in assigning the hazardous
substance a mobility factor value from
table 3-8.

—For any other hazardous substance (either

organic or inorganic) that does not meet

the criteria for an observed release by
chemical analysis, use the water solubility

of that hazardous substance to assign a

mobility factor value from table 3-8 to the

hazardous substance,

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

¢« For any hazardous substance that does
not meet the criteria for an observed release
by chemical analysis, if the entire interval
from a source ab the site to the aquifer being
evaluated is karst, use the distribution coef-
ficient category “‘Karst’’ in table 3-8 in as-
signing the mobility factor value for that
hazardous substance for that aquifer.

» Otherwise:

~For any hazardous substance that is a

metal (or metalloid) and that does not

meet the criteria for an observed release
by chemical analysis, use the distribution
coefficient for the metal or (metalloid) to
assign a mobility factor value from table

3-8 for that hazardous substance.

~For any other inorganic hazardous sub-

stance that does not meet the criteria for

an observed release by chemical analysis,
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use the distribution coefficient for that in-
organic hazardous substance, if available,
to assign a mobility factor value from
table 3-8, If the distribution coefficient is
not available, use a default value of ‘“‘less
than 10’ as the distribution coefficient, ex-
cept: for asbestos use a default value of
“greater than 1,000 as the distribution co-
efficient.
-For any hazardous substance that is or-
ganic and that does not meet the criteria
for an observed release by chemical anal-
ysis, establish a distribution coefficient for
that hazardous substance as follows:
~HEstimate the Ky range for the hazardous
substance using the following equation:

Ky = KocX(fs)
where!

Koo = Soil-water partition coefficient for or-
ganic carbon for the hazardous sub-
stance,

40 CFR Ch. | (7-1-19 Edition)

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

-Use f, values of 0.08 and 0.77 in the above
equation to establish the upper and lower
values of the Ky range for the hazardous
substance.

—Calculate the geometric mean of the
upper and lower K4 range values, Use this
geometric mean as the distribution coef-
ficient in assigning the hazardous sub-
stance a mobility factor value from table
3-8.

3.2.1.83 Culculation of toxicity/mobility factor
value, Assign each hazardous substance a
toxicity/mobility factor value from table 3-9,
based on the values assigned to the haz-
ardous substance for the toxicity and mobil-
ity factors. Use the hazardous substance
with the highest toxicity/mobility factor
value for the aquifer being evaluated to as-
sign the value to the toxicity/mobility factor
for that aquifer. Enter this value in table 3—
1.

TABLE 3—-9—TOXIGITY/MOBILITY FACTOR VALUES A

Toxicity factor value
Mabliity factor value

10,000 1,000 100 10 1 0
1.0 10,000 1,000 100 10 11 0
0.2 2,000 200 20 2 02| 0
0.01 100 10 1 0.1 001 ©
0.002 20 2 0.2 0.02 0.002| 0
0.0001 1 0.1 0.01 0.001 1x10=4| 0
2x10—3 0.2 0.02 0.002 2x10-+ 2x10-5| 0
2x10-7 0.002 2% 104 2x10-5 2x 106 2x10-7| 0
2%x10-9 2x107s 2x10~6 2x10-7 2x10-%8 2x10-9[ 0

aDo not round to nearest integer.

3.2.2 Haeardous waste quantity. Assign a
hazardous waste quantity factor wvalue for
the ground water pathway (or agquifer) as
specified in section 2.4.2, Enter this value in
table 3-1.

3.2.8 Culculation of waste characteristics
factor category value. Multiply the toxicity/
mobility and hazardous waste guantity fac-
tor values, subject to a maximum product of
1 x 108, Based on this product, assign a value
from table 2-7 (section 2.4.3,1) to the waste
characteristics factor category. Enter this
value in table 3-1.

8.3 Targets. Bvaluate the targets factor
category for an aquifer based on four factors:
nearest well, population, resources, and
Wellhead Protection Area. Evaluate these
four factors based on targets within the tar-
got distance limit specified in section 3.0.1.1
and the aquifer boundaries specified in sec-
tion 8.0.1.2. Determine the targets to be in-
cluded in evaluating these factors for an aq-
uifer as specified in section 38.0.

3.3.1 Negrest well, In evaluating the near-
est well factor, include both the drinking
water wells drawing from the aquifer heing
evaluated and those drawing from overlying

aguifers as specified in section 3.0, Include
standby wells in evaluating this factor only
if they are used for drinking water supply at
least once every year.

If there is an observed release hy direct ob-
servation for a drinking water well within
the target distance limit, assigh Level II
concentrations to that well. However, if one
or more samples meet the criteria for an ob-
served release for that well, determine if
that well is subject to Level I or Level II
concentrations as specified in sections 2.5.1
and 2.5.2. Use the health-based benchmarks
from table 3-10 in determining the level of
contamination,

Assign a value for the nearest well factor
as follows:

¢ If one or more drinking water wells is
subject to Level I concentrations, assign a
value of 50,

s If not, but if one or movre drinking water
wells is subject to Level II concentrations,
assign a value of 45.

o If none of the drinking water wells is
subject to Level I or Level II concentrations,
assign a value as follows:
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~If one of the target aquifers is a karst ag-
uifer that underlies any portion of the
sources at the site and any well draws
drinking water from this karst aquifer
within the target distance limit, assign a
value of 20.

—If not, determine the shortest distance to
any drinking water well, as measured from
any source at the site with a ground water
containment factor value greater than 0.
Select a value from table 3-11 based on this
distance. Assign it as the value for the
nearest well factor,

Enter the value assigned to the nearest

well factor in table 8-1.

TABLE 3—10—HEALTH-BASED BENCHMARKS FOR
HAZARDOUS SUBSTANCES IN DRINKING WATER

.

Concentration corresponding to Maximum Con-
taminant Level (MCL).

Concentration corresponding to a nonzero Max-
imum Contaminant Level Goal (MCLG).
Scraening concentration for cancer corresponding
to that concentration that cotresponds to the
10~6 individual cancer risk for oral exposures.
Screening concentration for noncancer toxi-
cological responses corresponding to the Ref-
erence Dose (RID) for oral expostires.

TABLE 3—11—NEAREST WELL FACTOR VALUES

Distance from source {miles) As:/sg]gur;ed
Level | cancentrationsa ... 50
Level |l concentrations2 ... 45

Oto V4 20
Greater than % to 12
Greater than Vzta 1
Greater than 1 to 2 5
Greater than 210 3 3
Greater than 3 to 4 2
Greater than 4 0

a Distance does not apply.

3.8.2 Population. In evaluating the popu-
lation factor, include those persons served by
drinking water wells within the target dis-
tance limit specified in section 8.0.1.1. For
the aquifer being evaluated, count those per-
sons served by wells in that aquifer and
those persons served by wells in overlying
aquifers as specified in section 8.0. Include
residents, students, and workers who regu-
larly use the water. Exclude transient popu-
lations such as customers and travelers pass-
ing through the area. Evaluate the popu-
lation baged on the location of the water
supply wells, not on the location of resi-
dences, work places, etc. When a standby
well is maintained on a regular basis so that
water can be withdrawn, include it in evalu-
ating the population factor.

In estimating residential population, when
the estimate is based on the number of resi-
dences, multiply each residence by the aver-
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age number of persons per residence for the
county in which the residence is located.

In determining the population served by a
well, if the water from the well is blended
with other water (for example, water from
other ground water wells or surface water in-
takes), apportion the total population regu-
larly served by the blended system to the
well based on the well’s relative contribution
to the total blended system. In estimating
the well’s relative contribution, assume each
well and intake contributes equally and ap-
portion the population accordingly, except:
if the relative contribution of any one well
or intake exceeds 40 percent based on aver-
age annual pumpage or capacity, estimate
the relative contribution of the wells and in-
takes considering the following data, if
available:

« Average annual pumpage from the ground
water wells and surface water intakes in the
blended system.

¢ Capacities of the wells and intakes in the
blended system.

For systems with standby ground water
wells or standby surface water intakes, ap-
portion the total population regularly served
by the blended system as described above,
except:

¢ Exclude standby surface water intakes in
apportioning the population.

« When using pumpage data for a standby
ground water well, use average pumpage for
the period during which the standby well is
used rather than average annual pumpage.

o Tor that portion of the total population
that could be apportioned to a standby
ground water well, assign that portion of the
population either to that standby well or to
the other ground water well(s) and surface
water intake(s) that serve that population;
do not assign that portion of the population
both to the standby well and to the other
well(s) and intake(s) in the blended system.
Use the apportioning that results in the
highest population factor value. (Bither in-
clude all standby well(s) or exclude some or
all of the standby well(s) as appropriate to
obtain this highest value.) Note that the spe-
cific standby well{s) included or excluded
and, thus, the specific apportioning may
vary in evaluating different aguifers and in
evaluating the surface water pathway.

3.3.2.1 Level of contamination, Bvaluate the
population served by water from a point of
withdrawal based on the level of contamina-
tion for that point of withdrawal, Use the ap-
plicable factor: Level I concentrations, Level
II concentrations, or potential contamina-
tion.

If no samples meet the criteria for an ob-
served release for a point of withdrawal and
there is no observed release by direct obser-
vation for that point of withdrawal, evaluate
that point of withdrawal using the potential
contamination factor In section 8.83.2.4. If
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there is an observed release by direct obser-
vation, use Level II concentrations for that
point of withdrawal. However, if one or more
samples meet the criteria for an obgserved re-
lease for the point of withdrawal, determine
which factor (Lievel I or Level II concentra-
tions) applies to that point of withdrawal as
specified in sections 2.5.1 and 2.5.2. Use the
health-based benchmarks from table 8-10 in
determining the level of contamination.
BEvaluate the point of withdrawal using the
Level I concentrations factor in section
3.3.2.2 or the Level II concentrations factor
in section 3.8.2.3, as appropriate,

For the potential contamination factor,
use population ranges in evaluating the fac-
tor as specified in section 8.3.2.4. For the
Level I and Lievel II concentrations factors,
use the population estimate, not population
ranges, in evaluating both factors.

3.3.2.2 Level I concentrations. Sum the
number of people served by drinking water
from points of withdrawal subject to Level I
concentrations. Multiply this sum by 10, As-
sign this product as the value for this factor.
Enter this value in table 3-1.
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3.3.2.83 Level II concentrations. Sum the
number of people served by drinking water
from points of withdrawal subject to Level 1L
concentrations. Do not include those people
already counted under the Level I concentra-
tlons factor. Assign this sum as the value for
this factor, Enter this value in table 3-1.

3.3.24 Potential contamination. Determine
the number of people served by drinking
water from points of withdrawal subject to
potential contamination. Do not include
those people already counted under the Level
I and Level II concentrations factors.

Assign distance-weighted population val-
ues from table 3-12 to this population as fol-
lows:

o Use the “Karst” portion of table 3-12 to
assign values only for that portion of the
population served by points of withdrawal
that draw drinking water from a karst aqui-
fer that underlies any portion of the sources
at the site.

~For this portion of the population, deter-

mine the number of people included within

each “Karst' distance category in table 3-

12,

TABLE 3—12—DISTANCE-WEIGHTED POPULATION VALUES FOR POTENTIAL CONTAMINATION FACTOR
FOR GROUND WATER MIGRATION PATHWAY A

Number of people within the distance category

3,001 | 10,001 | 30,001 | 100,001 ; 300,001 | 1,000,001
to to to to to to
10,000 | 30,000 | 100,000 | 300,000 | 1,000,000 | 3,000,000

Distance cat-

egory (miles) 0 1to }; ?; 1331 301 to 1’8]01
10 130 { 100 | 100 | 1090 | 5,600

Other Than

Karstb:

010 Vi e 0 4117 | 53| 164 522 1,638

Greater than V4

to V2w 0 2|1 33| 102 3241 1,013

Greater than Y2

4] 1] 6| 17| 52 167 523

ol 07| 3| 10| 30 94 204

5214 | 16,325 | 52,137 | 163,248 521,360 | 1,632,455
3,233 | 10,122 | 32,325 101,213 323,243 | 1,012,122
1,669 | 5224 16,684 | 52,239 166,835 622,385
939 2,839 9,385 29,384 93,845 293,842
678 2,122 8,778 21,222 67,777 212,219

417 1,306 4171 13,060 41,709 130,596

0l 05| 2 71 2 68 212

Greater than 3

t04 v | 0| 03 1 4| 13 42 131
Karste:
Oto 4 |0 4|17 | 53¢ 164 522 | 1,633
Greater than Vs

10 12 e 0 211 33| 102 324 | 1,018
Greater than 2

01 0 2| 9| 26| 82 261 817
Greater than 1

0 2 v | O 2| 8| 26| 82 261 817
CGreater than 2

to 8 ... 0 2| 9| 26| 82 261 817
Greater than

04 i, 0 2 9| 26| 82 261 817

5214 | 16,325 | 52,137 | 163,246 | 521,360 | 1,632,455
3,233 | 10,122 | 32,325 | 101,213 | 323,243 | 1,012,122
2,607 | 8,163 | 26,068 | 81,623| 260,680 816,227
2,607 | 8,163 | 26,068 | 81,623 260,680 | 816,227
2,607 | 8,163 26,068 81,623 260,680 | 816,227

2,607 | 8,163 | 26,068 | 81,623 | 260,680 | 816,227

aRound the number of people present within a distance category to nearest integer. Do not round the assigned distance-

webI%htad population value to nearest integer.

se for all a?(ulfers, except karst aquifers underlying any portion of the saurces at the site.

oUse only for

—Agsign a distance-weighted population
value for each distance category based on

arst aquifers underlying any portion o? the sources at the site.

the number of people included within the
distance category.
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« Use the ‘“Other Than Xarst’” portion of
table 3-12 for the remainder of the popu-
lation served by points of withdrawal subject
to potential contamination.

~For this portion of the population, deter-

mine the number of people included within

each “Other Than Xarst” distance cat-

egory in table 3-12.

~Assign a distance-weighted population

value for each distance category based on

the number of people included within the
distance category.

Caleulate the value for the potential con-
tamination factor (PC) as follows:

1 n
i=1

where:

W; = Distance-weighted population from
“Other Than Karst” portion of table 3-12
for distance category i.

K; = Distance-weighted population from
“Karst” portion of table 3-12 for distance
category i.

n = Number of distance categories.

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

3.3.2.6 Cualculation of population factor
value. Sum the factor values for Level I con-
centrations, Lievel II concentrations, and po-
tential contamination. Do mnot round this
sum to the nearest integer. Assign this sum
as the population factor value for the aqui-
fer. Enter this value in table 8-1.

3.3.83 Resources, To evaluate the resources
factor, select the highest value specified
below that applies for the aquifer being eval-
uated. Assign this value as the resources fac-
tor value for the aquifer. Enter this value in
table 3-1.

Assign a resources value of 5 if watber
drawn from any target well for the aquifer
being evaluated or overlying aquifers (as
specified in section 8.0) is used for one or
more of the following purposes:

o Irrigation (5-acre minimum) of commer-
cial food crops or commercial forage crops.

» Watering of commercial livestock.

s Ingredient in commercial food prepara-
bion.

o Supply for commercial aguaculture.

s Supply for a major or designated water
recreation area, excluding drinking water
use.

Agsgign a resources value of 5 if no drinking
water wells are within the target distance
limit, but the water in the aquifer heing
evaluated or any overlying aquifers (as spec-
ified in section 8.0) is usable for drinking
water purposes. -

Assign a resources value of 0 if none of the
above applies,

Pt. 300, App. A

3.83.4 Wellheud Protection Area. Evaluate
the Wellhead Protection Area factor based
on Wellhead Protection Areas designated ac-
cording to section 1428 of the Safe Drinking
Water Act, as amended. Consider only those
Wellhead Protection Areas applicable to the
aguifer being evaluated or overlying aquifers
(as specified in section 3.0). Select the high-
est value below that applies. Assign it as the
value for the Wellhead Protection Area fac-
tor for the aquifer heing evaluated. Enter
this value in table 3-1.

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

+ A source with a ground water contain-
ment factor value greater than 0 lies, either
partially or fully, within or above the des-
ignated Wellhead Protection Area.

¢ Observed ground water contamination
attributable to the sources at the site lies,
either partially or fully, within the des-
ignated Wellhead Protection Area.

If neither criterion applies, assign a value
of 5, if, within the target distance limit,
there is a designated Wellhead Protection
Area applicable to the agquifer being evalu-
ated or overlying aquifers.

Assign a value of 0 if none of the above ap-
plies.

3.8.5 Cualculation of targets factor category
value, Sum the factor values for nearest well,
population, resources, and Wellhead Protec-
tion Area. Do not round this sum to the
nearest integer. Use this sum as the targets
factor category value for the aquifer. Enter
this value in table 3-1.

8.4 Ground water migration score for an ug-
uifer. For the aquifer being evaluated, mul-
tiply the factor category values for likeli-
hood of release, waste characteristics, and
targets, and round the product to the nearest
integer., Then divide by 82,500, Assign the re-
sulting value, subject to a maximum value of
100, as the ground water migration pathway
score for the aquifer. Enter this score in
table 3-1.

8.5 Cualeulation of ground water migration
pathway score. Calculate a ground waber mi-
gration score for each aquifer underlying the
sources at the site, as appropriate. Assign
the highest ground water migration score for
an aquifer as the ground water migration
pathway score (S,.) for the site. Enter this
score in table 8-1,

4.0 Surfuce Water Migration Pathway

4.0.1 Migration components. Evaluate the
surface water migration pathway based on
two migration components:

¢ Overland/flood migration to surface
water (see section 4.1).

¢ Ground water to surface water migration
(see section 4.2).
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Evaluate each component hased on the same
three threats: drinking water threat, human
food chaln threat, and environmental threat.

Score one or both components, considering
their relative importance. If only one compo-
nent is scored, assign its score as the surface
water migration pathway score. If both com-
ponents are scored, select the higher of the
two scores and assign it as the surface water
migration pathway score,

4.0.2 Surface water categories. For HRS pur-
poses, classify surface water into four cat-
egories: rivers, lakes, oceans, and coastal
tidal waters,

Rivers include:

s Perennially flowing waters from point of
origin to the ocean or to coastal tidal
waters, whichever comes first, and wetlands
contiguous to these flowing waters.

¢ Aboveground portions of disappearing
rivers.

s Man-made ditches only insofar as they
perennially flow into other surface water,

¢ Intermittently flowing waters and con-
tiguous intermittently flowing ditches only
in arid or semiarid areas with less than 20
inches of mean annual precipitation.

Lakes include:

s Natural and man-made lakes (including
impoundments) that lie along rivers, but ex-
cluding the Great Lakes,

o Igolated, but perennial, lakes, ponds, and
wetlands.

s Static water channels or oxbow lakes
contiguous to rivers.

* Small rivers, without diking, that merge
into surrounding perennially inundated wet-
lands.

s Wetlands contiguous to water bodies de-
fined here ag lakes.

Ocean and ocean-like water bodies include:

o Ocean areas seaward from the baseline of
the Territorial Sea. (This baseline represents
the generalized coastline of the TUnited
States. It is parallel to the seaward limit of
the Territorial Sea and other maritime lim-
its such as the inner boundary of Federal
fisheries jurisdiction and the limit of States
jurisdiction under the Submerged Lands Act,
ag amended.)

s The Great Lakes.

« Wetlands contiguous to the Great Lakes.

Coastal tidal waters include:

« BEmbayments, harbors, sounds, estuaries,
back bays, lagoons, wetlands, etc. seaward
from mouths of rivers and landward from the
baseline of the Territorial Sea.

4.1 Overland/flood migration component. Use
the overland/flood migration component to
evaluate surface water threats that result
from overland migration of hazardous sub-
stances from a source at the site to surface
water., Evaluate three types of threats for
this component: drinking water threat,
human food chain threat, and environmental
threat.

40 CFR Ch. | (7-1-19 Edition)

4,11 General considerations.

4,111 Definition of hazardous substance mi-
gration path for overland/flood migration com-
ponent, The hazardous substance migration
path includes both the overland segment and
the In-water segment that hazardous sub-
stances would take as they migrate away
from sources at the site:

¢ Begin the overland segment at a source
and proceed downgradient to the probable
point of entry to surface water.

« Begin the in-water segment at this prob-
able point of entry.

~For rivers, continue the in-water segment

in the direction of flow (including any tidal

flows) for the distance established by the
target distance limit (see section 4.1.1.2),
~For lakes, oceans, coastal tidal waters, or

Great Lakes, do not consider flow direc-

tion., Instead apply the target distance

limit as an arc.

~If the in-water segment includes both riv-

ers and lakes (or oceans, coastal tidal

waters, or Great Lakes), apply the target
distance limit to their combined in-water
segments,

For sites that consist of contaminated
sediments with no identified source, the haz-
ardous substance migration path consists
solely of the in-water segment specified in
section 4.1,1.2,

Consider a site to be in two or more water-
sheds for this component if two or more haz-
ardous substance migration paths from the
sources at the gite do not reach a common
point within the target distance limit. If the
site is in more than one watershed, define a
separate hazardous substance migration path
for each watershed. Evaluate the overland/
flood migration component for each water-
shed separately as specified In section 4.1.1.3.

4.1.1.2 Targel distance limit, The target dis-
tance limit defines the maximum distance
over which targets are considered in evalu-
ating the site. Determine a separate target
distance limit for each watershed as follows:

» If there is no observed release to surface
water in the watershed or if there is an ob-
served releage only by direct observation
(see section 4.1.2.1.1), begin measuring the
target distance limit for the waterghed at
the probable point of entry to surface water
and extend it for 15 miles along the surface
water from that point.

¢ If there is an observed release from the
site to the surface water in the watershed
that is based on sampling, begin measuring
the target distance limit for the watershed
ati the probable point of entry; extend the
target distance Hmit either for 15 miles
along the surface water or to the most dis-
tant sample point that meets the criteria for
an observed release to that watershed,
whichever is greater,
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In evaluating the site, include only surface
water targets (for example, intakes, fish-
eries, sensitive environments) that are with-
in or contiguous to the hazardous substance
migration path and located, partially or
wholly, at or between the probable point of
entry and the target distance limit applica-
ble to the watershed:

o If flow within the hazardous substance
migration path is reversed by tides, evaluate
upstream targets only if there is documenta-
tion that the tidal run could carry sub-
stances from the site as far as those up-
stream targets.

+ Determine whether targets within or
contiguous to the hazardous substance mi-
gration path are subject to actual or poten-
tial contamination as follows:

-If a target is located, partially or wholly,
either at or between the probable point of
entry and any sampling point that meets
the criteria for an observed release to the
watershed or at a point that meets the cri-
teria for an observed release by direct ob-
servation, evaluate that target as subject
to actual contamination, except as other-
wise specified for fisheries in section 4.1.8.8
and for wetlands in section 4.1.4.8.1.1. If the
actual contamination is based on direct ob-
servation, assign Level II to the actual
contamination. However, if the actual con-
tamination is based on samples, determine
whether the actual contamination is at
Level I or Lievel II concentrations as speci-
fied in sections 4.1.2.8, 4.1.3.3, and 4.1.4.3.1.
-If a target is located, partially or wholly,
within the target distance limit for the wa-
tershed, but not at or between the probable
point of entry and any sampling point that
meets the criteria for an observed release
to the watershed, nor at & point that meets
the criteria for an ohserved release by di-
rect observation, evaluate it as subject to
potential contamination.

For sites consisting solely of contaminated
sediments with no identified source, deter-
mine the target distance limit as follows:

o If there is a clearly defined direction of
flow for the surface water body (or bodies)
containing the contaminated sediments,
begin measuring the target distance limit at
the point of observed sediment contamina-
tion that is farthest upstream (that is, at the
location of the farthest available upstream
sediment sample that meets the criteria for
an observed release); extend the target dis-
tance limit either for 15 miles along the sur-
face water or to the most distant down-
stream sample point that meets the criteria
for an observed release to that watershed,
whichever is greater.

¢ If there is no clearly defined direction of
flow, begin measuring the target distance
limit at the center of the area of observed
sediment contamination. Extend the target
distance limit as an arc either for 156 miles
along the surface water or to the most dis-
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tant sample point that meets the criteria for
an observed 1release to that watershed,
whichever is greater. Determine the area of
observed sediment contamination based on
available samples that meet the criteria for
an observed release.

Note that the hazardous substance migration
path for these contaminated sediment sites
consists solely of the in-water segment de-
fined by the target distance limit; there is no
overland segment.

For these contaminated sediment sites, in-
clude only those targets (for example, in-
takes, fisheries, sensitive environments)
that are within or contiguous to the haz-
ardous substance migration path and lo-
cated, wholly or partially, within the target
distance limit for the site. Determine wheth-
er these targets are subject to actual or po-
tential contamination as follows:

o If a target is located, partially or wholly,
within the area of observed sediment con-
tamination, evaluate it as subject to actual
contamination, except as otherwise specified
for fisheries in section 4.1.3.3 and wetlands in
section 4.1.4.3.1.1.

-If a drinking water target is subject to ac-

tual contamination, evaluate it using

Level II concentrations.

~If a human food chain target or environ-

mental target is subject to actual contami-

nation, evaluate it using Level I or Level 1I

concentrations, as appropriate (see sec-

tions 4.1.3.3 and 4.1.4.8.1).

« If a target is located, partially or wholly,
within the target distance limit for the wa-
tershed, but not within the area of obgerved
sediment contamination, evaluate it as sub-
ject to potential contamination.

4.1.1.3 Evaluation of overland/flood migration
component. Hvaluate the drinking water
threat, human food chain threat, and envi-
ronmental threat for each watershed for this
component based on three factor categories:
likelihood of release, waste characteristics,
and targets. Figure 4-1 indicates the factors
included within each factor category for
each type of threat.

Determine the overland/flood migration
component score (S.) for a watershed in
terms of the factor category values as fol-
lows:

3
Se=Y (LR, )(WC;)(T;)
0
i=1 SF

where:

LR; = Likelihood of release factor category
value for threat i (that is, drinking
water, human food chain, or environ-
mental threat).

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

T, = Targets factor category value for threat
i,
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SF = Scaling factor. Il the site is in only one watershed, assign

Table 4-1 outlines the specific caloulation the overland/flood migration score for that

procedure, watershed as the overland/flood migration
component score for the site.

tiketthood of Release (LR}

Observed Release

orinking Water
Waste Characteristics (WC)

Targets (1)

« Ofstance to
Surface Water

+

Potential to Release

by Flood

s Containment
(Flood)

¢ Flood Frequency

» Harardous Constituent Quantity
* Hazardous Wastestream Quantity
+ Volume

* Ares

or Toxicity/Pecsistence Nearest Intake
* Toxicity Population

Potentiat to Relesse + Chronic ¢ tevel | Concentrations
by Overland flow - Carcinogenic X | » Level [] Concentrations
* Contafrment ~ Acute * Potential Contamination
* Runoff ¢ Persistence Resources

+ Rainfall - Half-life

« Drainage Area - K

- Soil Group Kerardius waste Quantity

+

Human Food Chain

Waste Characteristics (WC)

Targets (1)

Toxicity/Persistence/Bioaccunulation Food Chain Individual
¢ Toxicity Poputation
« Chronic * Level I Concentrations
« Carcinogenic « Human Food Chafin
« Acute Production
¢ Persistence X | ¢« Level 11 Concentrations
- Half-life - Human Food Chain
. Kou Production
+ Biodccumulation Potential ¢ Potential Human Food
Hazardous Waste Quantity chain Contamination
» Hozardous Constituent Quantity « Human Food Chaln
¢ Hazardous Mastestream Quantity Procuct ion
¢ Yolume
» Ares
3
Envirormentat
Haste Characteristics (WC) Targets (V)
£eosystem Toxfcity/ Sensitive Envirorments
Persistence/Bloaccumutation ¢ Level | Concentrations
+ Ecosystenm Toxieity * Level 11 Concentrations
- Asbient MWater Quality X | ¢ Potential Contamination
Criteria
- Ambient Aquatic Life Advisory
Concentrations
» Persistence
« Half-tife
- KOH
+ Ecosystem Bioaccumulation
Potential

Noxardous Waste Quantity

¢ Hazardous Constituent Quantity
¢+ Hazardous Wastestreanm Quantity
¢ Volume .

¢ Area
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TABLE 4-1—S8URFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORESHEET

Factor catagories and factors M?,’g[rl?:m Value assigned
Drinking Water Threat
Likelthood of Release:
1. Observed Rel 550
2. Potential to Release by Overland Flow:
2a. Containment 10
2b. Runoff 25
2¢. Distance to Surface Water 25 .
2d. Potential to Release by Overland Flow (lines 2a[2b + 2¢]) .....ccocrenne... 500
3. Potential to Release by Flood:
3a. Containment {Flood) 10
3b. Flood Frequency 50
3c. Potenttal to Release by Flood (lines 3a x 3b) . 500
4, Potential to Release (lines 2d + 3¢, subject to a maximum o 500
5. Likelthood of Release thigher of lines 1 and 4) 550
Waste Characteristics:
6. Toxicity/Persistence (a)
7. Hazardous Waste Quantity (a)
8. Waste Characteristics 100
Targets:
9. Nearest Intake 50
10. Population
10a, Level | Concentrations (b)
10b, Level Il Concentrations (b)
10¢. Potential Contamination (b)
10d. Population (lines 10a + 10b + 10c) (b}
11. Resources 5
12, Targets (lines 9 + 10d + 11) (b)
Drinking Water Threat Score:
18. Drinking Water Threat Score ([iines 5 x 8 x 12)/82,500, subject to a maximum
of 100) 100
Human Food Chain Threat
Likelihood of Release:
14, Likellhood of Release (same value as line 5) 550
Waste Characteristics:
15. Toxicity/Persistence/Bioaccumulation (a)
16. Hazardous Waste Quantity (a)
17. Waste Characteristics 1,000
Targets:
18. Food Chaln Individual 50
19. Population
19a, Level | Concentrations {v)
18b. Level || Concentrations (b)
19¢. Potential Human Food Chain Contamination . {b)
19d. Population (lines 19a + 18b + 19c) {b)
20, Targets (fines 18 -+ 19d) {b)
Human Food Chain Threat Score:
21. Human Food Chain Threat Score {{lines 14 x 17 x 20}/82,500, subject to a
maximum of 100) 100
Environmental Threat
Likelihood of Release:
22. Likelihood of Release (same value as line 5) 550
Waste Characteristics:
23. Ecosystem Toxicity/Persistence/Bloaccumulation (a)
24, Hazardous Waste Quantity (a)
25, Waste Characteristics 1,000
Targets:
26, Sensitive Environments.
26a. Level | Concentrations (b)
26b. Level Il Concentrations (b)
26c¢. Potential Contamination (b)
26d. Sensitive Environments (lines 26a + 260 + 26C) w.vernerisieinviissinnan (b)
27. Targets (value from line 26d) (b)
Environmental Threat Score:
28, Environmental Threat Score ([lines 22 x 25 x 27]/82,500, subject to a max-
imum of 60) 60 .
Surface Water Overland/Flood Migration Component Score for a Watershed
29. Watershed Score© (lines 13 + 21 + 28, subject to a maximum of 100) ............. 100
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TABLE 4—1—SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORESHEET—Continued

Factor categories and factors M%’gm:m Value assigned
Surface Water Overland/Flood Migration Component Score
30. Component Score (Sqr)¢ (highest score from line 29 for all watersheds evalu-
ated, subject to a maximum of 100) ..o 100

aMaximum value applies to waste characteristics category.
bMaximum value not applicable.
¢Do not round to nearest integer.

If the site is In more than one watershed:

s Calculate a separate overland/flood mi-
gration component score for each watershed,
using likelihood of release, waste character-
istics, and targets applicable to each water-
shed.

¢ Select the highest overland/flood migra-
tion component score from the watersheds
evaluated and assign it as the overland/flood
migration component score for the site.

4,1.2 Drinking water threat. Evaluate the
drinking water threat for each watershed
based on three factor categories: likelihood
of release, waste characteristics, and targets.

4.1.2.1 Drinking water threat—Ilikelihood of
release. Hvaluate the likelihood of release
factor category for each watershed in terms
of an observed release factor or a potential
to release factor.

4,1.2,1.1 Observed release. Batablish an ob-
served release to surface water for a water-
shed by demonstrating that the site has re-
leased a hazardous substance to the surface
water in the watershed. Base this demonstra~
tion on either:

+ Direct observation:

—A material that containg one or more haz-
ardous substances has been seen entering
surface water through migration or is
known to have entered surface water
through direct deposition, or
—A source area has been flooded at a time
that hazardous substances were present,
and one or more hazardous substances were
in contact with the flood waters, or
~When evidence supports the inference of a
release of a material that contains one or
more hazardous substances by the site to
surface water, demonstrated adverse ef-
fects associated with that release may also
be used to establish an observed release.
» Chemical analysis:
~Analysigs of surface water, benthic, or
sediment samples indicates that the con-
centration of hazardous substance(s) has
increased significantly above the back-
ground concentration for the site for that
type of sample (see section 2.8).
~Limit comparisons to similar types of
samples and background concentra-
tions—for example, compare surface
water samples to surface water back-
ground concentrations,

—For benthic samples, limit comparisons to

essentially sessile organisms,

—Some portion of the significant increase
must be attributable to the site to estab-
lish the observed release, except: when the
site itself consists of contaminated sedi-
ments with no identified source, no sepa-
rate attribution is required.

If an observed release can be established
for a watershed, assign an observed release
factor value of 550 to that watershed, enter
this value in table 41, and proceed to section
4,1.2.1.3, If no ohserved release can be estab-
lished for the watershed, assign an ohserved
release factor value of 0 to that watershed,
enter this value in table 4-1, and proceed to
section 4.1.2.1.2.

4.1.2.1.2 Potential lo release. Hvaluate po-
tential to release only if an observed release
cannot be established for the watershed.
REvaluate potential to release based on two
components: potential to release by overland
flow (see section 4.1.2.1.2,1) and potential to
release by flood (see section 4.1.2.1.2.2). Sum
the values for these two components to ob-
tain the potential to release factor value for
the watershed, subject to a maximum value
of 500.

4.1.2.1.2.1 Potential to release by overland
flow. HEvaluate potential to release by over-
land flow for the watershed based on three
factors: containment, runoff, and distance to
surface water.

Assign potential to release by overland
flow a value of 0 for the watershed if;

+« No overland segment of the hazardous
substance migration path can be defined for
the watershed, or

« The overland segment of the hazardous
substance migration path for the watershed
exceeds 2 miles before surface water is en-
countered.

If either condition applies, enter a value of 0
in table 4-1 and proceed to section 4.1.2.1,2.2
to evaluate potential to release by flood, If
neither applies, procesd to section 4.1.2.1.2.1.1
to evaluate potential to release by overland
flow.

4.1.2,1.2.1.1 Containment. Determine the
containment factor value for the watershed
as follows:

¢ If one or more sources is located in sur-
face water in the watershed (for example, in-
tact sealed drums in surface water), assign
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the containment factor a value of 10 for the
watershed. Enter this value in table 4-1.

« If none of the sources is located in sur-
face water in the watershed, assign a con-
tainment factor value from table 4-2 to each
source at the site that can potentially re-
lease hazardous substances to the hazardous
substance migration path for this watershed.
Assign the containment factor value for the
watershed as follows:

—Select the highest contailnment factor

value assigned to those sources that meet

the minimum size requirement described
below. Assign this highest value as the
containment factor value for the water-

shed. Enter this value in table 4-1.

-If, for this watershed, no source at the

site meets the minimum size requirement,

Pt. 300, App. A

then select the highest containment factor

value assigned to the sources at the site el-

igible to be evaluated for this watershed
and assign it as the containment factor
value for the watershed. Enter this value

in table 4-1.

A source meets the minimum size require-
ment if its source hazardous waste quantity
value (see section 2.4.2.1.5) is 0.5 or more. Do
not include the minimum size requirement
in evaluating any other factor of this surface
water migration component, except poten-
tial to release by flood as specified in section
41.2.1.2.2.3,

4.1.2.1.2.1.2 Runoff. BEvaluate runoff based
on three components: rainfall, drainage area,
and soil group.

TABLE 4—2—CONTAINMENT FACTOR VALUES FOR SURFAGE WATER MIGRATION PATHWAY

Source

Assigned value

All Sources {Except Surface Impoundments, Land Treatment, Containers, and Tanks)

Evidence of hazardous substance migration from source area (i.e., source area includes source and any as- | 10

soclated containment structures)..

No evidence of hazardous substance migration from source area and:

(a) Neither of the following present: (1) maintained engineered cover, or {2) functioning and malin- | 10

tained run-on control system and runoff management system.

(b) Any one of the two items in (a} present

{c) Any two of the following present: (1) maintained engineered cover, or (2) functioning and main-
tained run-on control system and runoff management system, or (3) liner with functioning leach-
ate collection and removal system immediately above liner.

(d) All items In (c) present

~ w0

(e) All items in (c) present, plus no bulk or non-containerized liquids nor materials containing free

liquids deposited in source area..

No evidence of hazardous substance migration from source area, double liner with functioning leachate col-

lection and removal system above and between liners, and:

(f) Only one of the fallowing deficlencies present In containment: (1) bulk or noncontainerized lig- | 3
uids or materials contalning free liquids deposited in source area, or (2) no or nonfunctioning or
nonmaintained run-on control system and runoff management system, or (3) no or nonmaintained

enginesred cover.

w o

{g) None of the deficlencies In (f) present. Q
Source area inside or under maintained intact structure that provides protection from precipitation so that
neither runoff nor leachate Is generated, liquids or materials containing free liquids not deposited in source
area, and functioning and maintained run-on control present.
Surface Impoundment
Evidence of hazardous substance migration from surface impoundment 10
Free liquids present with either no diking, unsound dlking, or diking that is not regularly Inspected and | 10
maintained.
No evidence of hazardous substance migration from surface Impoundment, free liquids present, sound
diking that is regularly inspected and maintained, adequate freeboard, and:
(a) No liner 9
(b) Liner 7
(0) Liner with functioning leachate collection and removal system below liner 5
(d) Double liner with functioning leachate collection and removal system between liners . 3

No evidence of hazardous substance migration from surface Impoundment and all free liquids ellml-
nated at closure (sither by removal of liquids or solidification of remaining wastes and waste residues).

Land Treatment
Evidence of hazardous substance migration from land treatment zone
No functioning and maintained run-on control and runoff management system

No evidence of hazardous substance migration from land treatment zone and:
(a) Functioning and maintained run-on control and runoff management system .......c.ueviemivens
(b) Functioning and maintalned run-on control and runoff management system. and vegelaﬂve
cover established over entire land treatment area.
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Evaluate using
All Sources
criteria (with no
bulk or free lig-
uids depos-
ited).
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7
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TABLE 4—2—CONTAINMENT FACTOR VALUES FOR SURFACE WATER MIGRATION PATHWAY—

Continued
Source Assigned value
(c) Land treatment area maintained In compliance with 40 CFR 264.280 ... 0
Containers
All containers burled Evaluate using
All Sources
critaria.

Evidence of hazardous substance migration fram contalner area (l.e., container area includes containers | 10
and any assoclated containment structures).
No diking (or no simllar structure) surrounding container area 10
Dlking surrounding container area unsound or not regulatly inspected and maintalned .. 10
No evidence of hazardous substance migration from container area and container area surrounde by 9
sound diking that Is regularly inspected and maintained.
No evidence of hazardous substance migration from container area, container area surrounded by | 9
sound diking that is regularly inspected and maintained, and:
(a) Essentially impervious base under container area with liquids collection and removal system ..... 7

(b) Contalnment system Includes essentially imparvious base, liquids collection system, sufficlent | &
capacity to contain 10 percent of volume of all contalnars, and functioning and maintained run-on
control; and spilled or leaked hazardous substances and accumulated precipitation removed In
timely manner to prevent ovarflow of collection system, at least waekly Inspection of containars,
hazardous substances in leaking or deterforating containers transferred to cantainers in good
condition, and containers sealed except when waste Is added or removed.

{c) Free liqulds present, containment system has sufficlent capacity to hold total volume of all con- | 5
tainers and to provide adequate freeboard, and single liner under container area with functioning
leachate collection and removal system below liner.

(d) Same as (c) except: double liner under contalner area with functioning leachate coflection and | 3
removal system between liners.

Contalners Inside or under malntalned Intact structure that provides protection from precipitation so that | 0
neither runoff nor leachate would be generated from any unsealed or ruptured contalners, liqulds or
materials containing free liquids not deposited in any container, and functioning and malntained run-
on control prasent.

No evidence of hazardous substance migration from contalner area, containers leaking, and all free lig- | Evaluate using All
ulds eliminated at closure (either by removal of liquids or solidification of remaining wastes and waste |  Sources criteria

residues). (with no bulk or
free liquids de-
posited).
Tank
Below-ground tank Evaluate using All

Sources criteria
Evidence of hazardous substance migration from tank aresa (i.e., tank area includes tank, ancillary | 10
equipment such as piping, and any assoclated containment structures}.
No diking (or no similar structure) surrounding tank and anciltary equipment 10
Diking surrounding tank and anclllary equipment unsound or not regularly inspected and maintained ...... { 10
No evidence of hazardous substance migration from tank area and tank and ancillary equipment sur- | 8
rounded by sound diking that Is regularly inspected and maintained.
No evidence of hazardous substance migration from tank area, tank and ancillary equipment sur-
rounded by sound diking that is regularly Inspected and maintained, and:

(a) Tank and anclllary equipment provided with secondary contalnment (e.g., liner under tank area, | 7
vault system, double-wall) with leak detection and collection system.

(b) Tank and anclllary equipment provided with secondary contalnment system that detects and col- | 5
lects spllled or leaked hazardous substances and accumulated precipitatlon and has sufficient ca-
pacity to contain 110 percent of volume of largest tank within contalnment area, spilled or leaked
hazardous substances and accumulated pracipitation removed in a timely manner, at least week-
ly Inspection of tank and secondary cantainment system, and all leaking or unfit-for-use tank sys-
tems promptly responded to.

{¢) Contalnment system has sufficlent capacity to hold total volume of all tanks within the tank con- | &
tainment area and to provide adequate freeboard, and single liner under tank containment area
with functioning leachate collection and removal system below liner.

(d) Same as (c) except: double liner under tank containment area with functioning leachate collec- | 3
tion and removal system between liners.

Tank Is above ground, and inside or under maintalned intact structure that provides protection from pre- | 0
cipitation so that neither runoff nor leachate would be generated from any material released from
tank, liquids or materials containing free liquids not deposited in any tank, and functioning and main-
tained run-on contro! present.

Rainfall. Determine the 2-year, 24-hour are not available, estimate the 2-year, 24-
rainfall for the site. Use site-specific, 2-year, hour rainfall for the site from a rainfall-fre-
24-hour rainfall data if records are available gquency map. Do not round the rainfall value
for at least 20 years. If such site-specific data  to the nearest integer.
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Drainage area. Determine the drainage
area for the sources at the site. Include in
this drainage area both the source areas and
the area upgradient of the sources, but ex-
clude any portion of this drainage area for
which runoff is diverted from entering the
sources by storm sewers or run-on control
and/or runoff management systems. Assign a
drainage area value for the watershed from
table 4-3.

Soil group. Based on the predominant soil
group within the drainage area described
above, assign a soil group designation for the
watershed from table 44 as follows:

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

o If a predominant soil group cannot be de-
lineated, select that soil group in the drain-
age area that yields the highest value for the
runoff factor.

Calculation of runoff factor value. Assign a
combined rainfall/runoff value for the water-
shed from table 4-5, based on the 2-year, 24-
hour rainfall and the soil group designation.
Determine the runoff factor value for the wa-
tershed from table 4-8, based on the rainfall/
runoff and drainage area values. Enter the
runoff factor value in table 4-1.

TABLE 4-3—DRAINAGE AREA VALUES

Dralnage area (acres) Aflsalﬁj'fd
Less than 50 1
50 to 250 2
Greater than 250 to 1,000 3
Greater than 1,000 4

TABLE 4—4—S0IL GROUP DESIGNATIONS

Soll group des-

Surface soll description ignation

Coarse-textured solls with high Infiliration | A
rates (for example, sands, loamy sands).

Medium-textured solls with moderate infil- | B
tration rates (for example, sandy loams,
loams).

Moderately fine-textured solls with low infil- | C
tration rates {for example, silty loams,
silts, sandy clay loams).

Fine-textured solls with very low Infiltration | D
rates (for example, clays, sandy clays,
silty clay loams, clay loams, silty clays);
or Impermeable surfaces (for example,
pavement).

TABLE 4-5—RAINFALL/RUNOFF VALUES

Soll group designation

2-Year, 24-hour rainfall (inches)

Pt. 300, App. A

TABLE 4-5—RAINFALL/RUNOFF VALUES—
Continued

Soil group designation
A 8 o] D

2-Year, 24-hour rainfall (inches)

3.5 or greater ... 3 4 5 6

TABLE 4-6—RUNOFF FACTOR VALUES

Drainage area Rainfall/runoff value

vaiue o|l112|38|4]|5]s
1. ol of of 1} 1] | 1
2 of o 1t} 1] 2| 3| 4
3 o of 1| 8| 7| 11| 15
4. of 1| 2] 7| 17| 25| 25

4.1.2.1.2.1.83 Distance to surface water.
Evaluate the distance to surface water as the
shortest distance, along the overland seg-
ment, from any source with a surface water
containment factor value greater than 0 to
either the mean high water level for tidal
waters or the mean water level for other sur-
face waters. Based on this distance, assign a
value from table 4-7 to the distance to sur-
face water factor for the watershed. Hnter
this value in table 4-1.

4.1.2.1.21.4 Calculation of factor value for
potential to release by overland flow. Sum the
factor values for runoff and distance to sur-
face water for the watershed and multiply
this sum by the factor value for contain-
ment. Assign the resulting product as the
factor value for potential to release by over-
land flow for the watershed. Enter this value
in table 4-1.

4.1.2,1.2.2 Potential to releuse by flood.
Hvaluate potential to release by flood for
each watershed as the product of two factors:
containment (flood) and flood frequency.
HEwvaluate potential to release by flood sepa-
rately for each source that is within the wa-
tershed. Furthermore, for each source, evalu-
ate potential to release by flood separately
for each category of floodplain in which the

applicable floodplain categories.) Calculate
the value for the potential to release by
flood factor as specified in 4.1.2.1.2.2.3.
4,1.2,1.2.2.1 Containment (flood). For each
source within the watershed, separately
evaluate the containment (flood) factor for
each category of floodplain in which the
source is partially or wholly located. Assign
a containment (flood) factor value from
table 4-8 to each floodplain category applica-
ble to that source. Assign a containment

A B c D (flood) factor value of 0 to each floodplain
category in which the source does not lie.
Less than 1.0 ....... 0 0 2 3 4.1.2.1.2.2.2 Flood frequency. For each
}'g :g :222 iﬁzﬂ ;g g ; g i source within the watershed, separately
2.0 10 less than 2.5 1 2 3 4 evaluate the flood frequency factor for each
2.5 to less than 3.0 2 3 4 4  cabegory of floodplain in which the source is
3.0 to less than 3.5 .. 2 3 4 5 partially or wholly located. Assign a flood
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frequency factor value from table 4-9 to each
floodplain category in which the source is lo-
cated.

4.1.2.1.2.2.3 Calculation of factor value for
potential to release by flood. For each source
within the watershed and for each category
of floodplain in which the source is partially
or wholly located, calculate a separate po-
tential to release by flood factor value. Cal-
culate this value as the product of the con-
tainment (flood) value and the flood fre-
quency value applicable to the source for the
floodplain category. Select the highest value
calculated for those sources that meet the
minimum size requirement specified in sec-
tion 4.1.2.1.2.1.1 and assign it as the value for
the potential to release by flood factor for
the watershed. However, if, for this water-
shed, no source at the site meets the min-
imum size requirement, select the highest
value calculated for the sources at the site
eligible to be evaluated for this watershed
and assign 1t as the value for this factor,

TABLE 4-7—DISTANCE TO SURFAGE WATER
FAGTOR VALUES

Asslgned
Distance val%e
Less than 100 feat ... 25
100 feet to 500 feet . 20
Greater than 500 feet to 1, “ 16
Greater than 1,000 feet to 2,500 feet [¢]
Greater than 2,500 feet to 1.5 miles . 6
Greater than 1.5 miles to 2 mlles 3

TABLE 4—8—CONTAINMENT (FLOOD) FACTOR
VALUES

Assigned

Containment criteria value

Documentation that containment at the source
Is designed, constructed, operated, and
maintained lo prevent a washout of haz-
ardous substances by the fload being evalu-
ated 0

Other 10

TABLE 4-9—FLOOD FREQUENCY FACTOR

VALUES
Floodplaln category As:lsal u'::d
Sourca floods annually 50
Source In 10-year floodplain .. 50
Source in 100-year floodplain 25
Source in 500-year floodplain ... 7
None of abave 0

Enter this highest potential to release by
flood factor value for the watershed in table
4-1, as well as the values for containment
(flood) and flood frequency that yield this
highest value.

4.1.2.1.2.3 Calculation of potential to release
factor value. Sum the factor values assigned

40 CFR Ch. | (7-1-19 Edition)

to the watershed for potential to release by
overland flow and potential to release by
flood. Assign this sum as the potential to re-
lease factor value for the watershed, subject
to a maximum value of 500. Enter this value
in table 4-1.

4.1.2.1.8 Cualculation of drinking water
threat-likelihood of release factor category
value. If an observed release is established
for the watershed, assign the observed re-
lease factor value of 550 as the likelihood of
release factor category value for that water-
shed. Otherwise, assign the potential to re-
lease factor value for that watershed as the
likelihood of release factor category value
for that watershed. Enter the value assigned
in table 4-1.

41.2.2 Drinking water threat-waste charac-
teristics. Bvaluate the waste characteristics
factor category for each watershed based on
two factors: toxicity/persistence and haz-
ardous waste guantity. Evaluate only those
hazardous substances that are available to
migrate from the sources at the site to sur-
face water in the wabtershed via the overland/
flood hazardous substance migration path for
the watershed (see section 4.1.1.1). Such haz-
ardous substances include:

¢ Hazardous substances that meet the cri-
teria for an observed release to surface water
in the watershed.

s All hazardous substances associated with
a source that has a surface water contain-
ment factor value greater than 0 for the wa-
tershed (see sections 2.2.2, 2.2,3, 4.1.21.2.1.1,
and 4,1.2.1.2.2.1).

4.1.2.2.1 Tozicity/persistence. For each haz-
ardous substance, assign a toxicity factor
value, a persistence factor value, and a com-
bined toxicity/persistence factor value as
specified in gections 4.1.2.2,1.1 through
4.1.2.2.1.8. Select the toxicity/persistence fac-
tor value for the watershed as specified in
section 4.1.2.2.1.8.

4.1.2.2.1.1 Toxicity. Assign a toxlicity factor
value to each hazardous substance as speci-
fied in section 2.4.1.1.

4,1.2,2.1.2 Persistence. Assign a persistence
factor value to each hazardous substance. In
assigning this wvalue, evaluate persistence
based primarily on the half-life of the haz-
ardous substance in surface water and sec-
ondarily on the sorption of the hazardous
substance to sediments. The half-life in sur-
face water is defined for HRS purposes as the
time required to reduce the initial con-
centration in surface water by one-half as a
result of the combined decay processes of
biodegradation, hydrolysis, photolysis, and
volatilization. Sorption to sediments is eval-
uated for the HRS based on the logarithm of
the n-octanocl-water partition coefficient (log
Kow) of the hazardous substance.,

Estimate the half-life (t,,) of a hazardous
substance as follows:
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1

[T e ——
Vh+Ub+1p+Uv

where:

h = Hydrolysis half-life.

b = Biodegradation half-life.
p = Photolysis half-life.

v = Volatilization half-life,

If one or more of these four component
half-lives cannot be estimated for the haz-
ardous substance from available data, delete
that component half-life from the above
equation. If none of these four component
half-lives can be estimated for the hazardous
substance from available data, use the de-
fault procedure indicated below. Estimate a
half-life for the hazardous substance for
lakes or for rivers, oceans, coastal tidal
waters, and Great Liakes, as appropriate.

If a half-life can be estimated for a haz-
ardous substance:

e Agsign that hazardous substance a per-
sistence factor wvalue from the appropriate
portion of table 4-10 (that is lakes; or rivers,
oceans, coastal tidal waters, and Great
Lakes).

¢ Select the appropriate portion of table 4
10 as follows:

~If there is one or more drinking water in-

takes along the hazardous substance mi-
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gration path for the watershed, select the
nearest drinking water intake as measured
from the probhable point of entry. If the in-
water segment between the probable point
of entry and this selected intake includes
both lakes and other water bodies, use the
lakes portion of table 4-10 only if more
than half the distance to this selected in-
take lies in lake(s). Otherwise, use the riv-
ers, oceans, coastal tidal waters, and Great
Lakes portion of table 4-10. For contami-
nated sediments with no identified source,
use the point where measurement bheging
(see section 4.1.1.2) rather than the prob-
able point of entry.

—If there are no drinking water intakes but
there are intakes or points of use for any
of the resource types listed in section
4.1.2.8.3, select the nearest such intake or
point of use. Select the portion of table 4-
10 based on this intake or point of use in
the manner specified for drinking water in-
takes.

—If there are no drinking water intakes and
no specified resource intakes and points of
use, but there is another type of resource
listed in section 4.1.2.8.3 (for example, the
water is usable for drinking water purposes
even though not used), select the portion
of table 4-10 based on the nearest point of
this resource in the manner speocified for
drinking water intakes.

TABLE 4—10—PERSISTENCE FACTOR VALUES—HALF-LIFE

Surface water category Substance half-life (days) A‘?;ligge;d

Rivers, oceans, coastal tidal waters, and | Less than or equal to 0.2 0.0007
Great Lakes Greater than 0.2 to 0.5 0.07
Greater than 0.5 to 1.5 0.4

Greater than 1.5 1

Lakes Less than or equal to 0.02 0.0007
Greater than 0.02 to 2 0.07

Greater than 2 to 20 0.4

Greater than 20 1

aDo not round to nearest integer.

If a half-life cannot be estimated for a haz-
ardous substance from available data, use
the following default procedure to assign a
persistence factor value to that hazardous
substance:

« For those hazardous substances that are
metals (or metalloids), assign a persistence
factor value of 1 as a default for all surface
water bodies.

s For other hazardous substances (both or-
ganic and inorganic), assign a persistence
factor value of 0.4 as a default for rivers,
oceans, coastal tidal waters, and Great
Lakes, and a persistence factor value of 0.07
as a default for lakes. Select the appropriate
value in the same manner specified for using
table 4-10.

Use the persistence factor value assigned
based on half-life or the default procedure
unless the hazardous substance can be as-
signed a higher factor value from Table 4-11,
based on its Liog Kow. If & higher value can be
assigned from table 4-11, assign this higher
value as the persistence factor value for the
hazardous substance.

TABLE 4-11—PERSISTENCE FACTOR VALUES—

LOG Koy
Log ainee
Less than 3.5 0.0007
3.5 to less than 4.0 0.07
4.0to 4.5 0.4
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TABLE 4—11—PERSISTENCE FACTOR VALUES—
Loa Kyw—Continued

Assigned

Log Koy valuea

Greater than 4.5 1

alse for lakes, rivers, oceans, coastal tidal waters, and
Great Lakes. Do not round to nearest integer.

4.1.2.2.1,3 Calculation of toxicity/versistence
factor value, Assign each hazardous substance
a toxicity/persistence factor value from table
4-12, based on the values assigned to the haz-
ardous substance for the toxicity and per-
sistence factors. Use the hazardous sub-
stance with the highest toxicity/persistence
factor value for the watershed to assign the

40 CFR Ch. | (7-1-19 Edition)

toxicity/persistence factor value for the
drinking water threat for the watershed.
Enter this value in table 4-1,

4.1.2.2.2 Hazardous waste quantity. Assign a
hazardous waste quantity factor value for
the watershed as specified in section 2.4.2,
Enter this value in table 4-1.

4.1.2.2.8 Calculation of drinking water
threat-waste characteristics factor category
value. Multiply the toxicity/persistence and
hazardous waste quantity factor values for
the watershed, subject to a maximum prod-
uct of 1 x 108, Based on this product, assign
a value from table 2-7 (section 2.4.3.1) to the
drinking water threat-waste characteristics
factor category for the watershed. Enter this
value in table 4-1.

TABLE 4—12—TOXICITY/PERSISTENCE FACTOR VALUES A

Toxicity factor value
Persistence factor value
10,000 1,000 100 10 1 0
1.0 10,000 1,000 100 10 1 0
0.4 4,000 400 40 4 04] 0
0.07 700 70 7 0.7 007 0
0.0007 7 0.7 0.07 0.007 0.0007 | 0O

aDo not round to nearast integer.

4.1.2.3 Drinking water threat-targets. Evalu-
ate the targets factor category for each wa-
tershed based on three factors: nearest in-
take, population, and resources.

To evaluate the nearest intake and popu-
lation factors, determine whether the target
surface water intakes are subject to actual
or potential contamination as specified in
section 4.1.1.2. Use either an observed release
based on direct observation at the intake or
the exposure concentrations from samples
(or comparable samples) taken at or beyond
the intake to make this determination (see
section 4.1.2.1.1). The exposure concentra-
tions for a sample (that is, surface water,
benthic, or sediment sample) consist of the
concentrations of those hazardous sub-
stances present that are significantly above
background levels and attributable at least
in part to the site (that is, those hazardous
substance concentrations that meet the cri-
teria for an observed release).

When an intake is subject to actual con-
tamination, evaluate it using Level I con-
centrations or Level II concentrations. If the
actual contamination is based on an ob-
served release by direct observation, use
Level II concentrations for that intake. How-
ever, if the actual contamination is based on
an observed release from samples, determine
which level applies for the intake by com-
paring the exposure concentrations from
samples (or comparable samples) to health-
baged benchmarks as specified In sections
26,1 and 2.5.2. Use the health-based bench-
marks from table 8-10 (section 8.8.1) in deter-

mining the level of contamination from sam-
ples, For contaminated sediments with no
identified source, evaluate the actual con-
tamination using Level II concentrations
(see section 4.1.1.2).

4.1.2.3.1 Nearest intake. Kvaluate the near-
est intake factor bhased on the drinking
water intakes along the overland/flood haz-
ardous substance migration path for the wa-
tershed. Include standby intakes in evalu-
ating this factor only if they are used for
supply at least once a year.

Assign the nearsst intake factor a value as
follows and enter the value in table 4-1:

« If one or more of these drinking water in-
takes is subject to Lievel 1 concentrations as
specified in section 4.1.2.8, assign a factor
value of 50,

« If not, but if one or more of these drink-
ing water intakes is subject to Level II con-
centrations, assign a factor value of 45.

¢ If none of these drinking water intakes is
subject to Lievel I or Level II concentrations,
determine the nearest of these drinking
water intakes, as measured from the prob-
able point of entry (or from the point where
measurement begins for contaminated sedi-
ments with no identified source). Assign a di-
lution weight from table 4-13 to this intake,
bagsed on the type of surface water body in
which it is located. Multiply this dilution
weight by 20, round the product to the near-
est integer, and assign it as the factor value,

Assign the dilution weight from table 4-138
as follows:
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TABLE 4—13—SURFACE WATER DILUTION WEIGHTS

Pt. 300, App. A

Type of surface water body2 Ass]igtr)ed di-
ution
Descriptor Flow characteristics weight®

Minimal stream Less than 10 ofs¢ 1
Small to moderate stream ... 10 to 100 cfs 0.1
Moderate to large stream .... Greater than 100 to 1,000 cfs 0.01
Large stream to river Greater than 1,000 to 10,000 cfs 0.001
Large river Greater than 10,000 to 100,000 cfs 0.0001
Very large river Greater than 100,000 cfs 0.00001
Coastal tidal watersd Flow not applicable, depth not applicable ..... 0.0001
Shallow acean zone® or Great Lake .. Flow not applicable, depth iess than 20 feet 0.0001
Moderate depth ocean zone® or Great Flow not applicable, depth 20 to 200 feet . 0.00001
Deep ocean zone ® or Great Lake ......... Flow not applicable, depth greater than 200 feat . 0.000005
3-mile mixing zone in qulet flowing river 10 cfs or greater 0.5

aTreat each lake as a separate type of water body and assign a dilution welght as specified in text.

5 Do not round to nearest intager.
e¢fs = cublc feet per second.

dEmbayments, harbors, sounds, estuarles, back bays, lagoons, wetlands, etc., seaward from mouths of rivers and fandward

from basseline of Territorial Sea.

eSeaward from basseline of Territorial Sea. This baseline represents the generalized U.S, coastline. It Is parallel to the seaward
limit of the Territortal Sea and other maritime limits such as the inner boundary of the Federal fisherles jurisdiction and the limit
of States jurisdiction under the Submerged Lands Act, as amended.

s For a river (that is, surface water body
types specified in table 4-13 as minimal
stream through very large river), assign a di-
lution weight based on the average annual
flow in the river at the intake. If available,
use the average annual discharge as defined
in the U.S. Geological Survey Water Re-
sources Data Annual Report. Otherwise, esti-
mate the average annual flow.

o For a lake, assign a dilution weight as
follows:

~For a lake that has surface water flow en-
tering the lake, assign a dilution weight
based on the sum of the average annual
flows for the surface water bodies entering
the lake up to the point of the intake.
—For a lake that has no surface water flow
entering, but that does have surface water
flow leaving, assign a dilution weight
based on the sum of the average annual
flows for the surface water bodies leaving
the lake.

~For a closed lake (that is, a lake without

surface water flow entering or leaving), as-

sign a dilution weight based on the average
annual ground water flow into the lake, if
available, using the dilution weight for the

corresponding river flow rate in table 4-13.

If not available, assign a default dilution

weight of 1.

¢ Ylor the ocean and the Great Lakes, as-
sign a dilution weight based on depth.

o For coastal tidal waters, assign a dilu-
tion weight of 0.0001; do not consider depth
or flow.

o Tor a quiet-flowing river that has aver-
age annual flow of 10 cubic feet per second
(cfg) or greater and that contains the prob-
able point of entry to surface water, apply a
zone of mixing in assigning the dilution
welght:

~Start the zone of mixing at the probable
point of entry and extend it for 8 miles
from the probable point of entry, except: if
the surface water characteristics change to
turbulent within this 3-mile distance, ex-
tend the zone of mixing only to the point
at which the change occurs.
—Assign a dilution weight of 0.5 to any in-
take that lies within this zone of mixing.
—Beyond this zone of mixing, assign a dilu-
tion weight the same as for any other river
(that is, assign the dilution weight based
on average annual flow).
-Treat a quiet-flowing river with an aver-
age annual flow of less than 10 cfs the same
as any other river (that is, assign it a dilu-
tion weight of 1),
In those cases where water flows from a sur-
face water body with a lower assigned dilu-
tion weight (from table 4-13) to a surface
water body with a higher assigned dilution
weight (that is, water flows from a surface
water body with more dilution to one with
less dilution), use the lower assigned dilution
weight as the dilution weight for the latter
surface water body.
4.1.2.8.2 Population. In evaluating the pop-
ulation factor, include only persons served
by drinking water drawn from intakes that
are along the overland/flood hazardous sub-
stance migration path for the watershed and
that are within the target distance limit
specified in section 4.1.1.2. Include residents,
students, and workers who regularly use the
water, BExclude transient populations such as
customers and travelers passing through the
area, When a standby intake is maintained
on a regular basis so that water can be with-
drawn, Include it in evaluating the popu-
lation factor.
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In estimating residential population, when
the estimate is based on the number of resgi-
dences, multiply each residence by the aver-
age number of persons per residence for the
county in which the residence is located.

In estimating the population served by an
intake, if the water from the intake is blend-
ed with other water (for example, water from
other surface water intakes or ground water
wells), apportion the total population regu-
larly served by the blended system to the in-
take based on the intake's relative contribu-
tion to the total blended system, In esti-
mating the intake's relative contribution,
assume each well or intake contributes
equally and apportion the population accord-
ingly, except: if the relative contribution of
any one intake or well exceeds 40 percent
based on average annual pumpage or capac-
ity, estimate the relative contribution of the
wells and intakes considering the following
data, if available:

e Average annual pumpage from the
ground wabter wells and surface water in-
takes in the blended system.,

¢ Capacities of the wells and intakes in the
blended system.

For systems with standby surface water in-
takes or standby ground water wells, appor-
tion the total population regularly served by
the blended system as described above, ex-
cept:

« Bxclude standby ground water wells in
apportioning the population.

¢ When using pumpage data for a standby
surface water intake, use average pumpage
for the period during which the standby in-
take is used rather than average annual
pumpage.

« For that portion of the total population
that could be apportioned to a standby sur-
face water intake, assign that portion of the
population either to that standby intake or
to the other surface water intake(s) and
ground water well(s) that serve that popu-
lation; do not assign that portion of the pop-
ulation hoth to the standby intalke and to
the other intake(s) and well(s) in the blended

40 CFR Ch. | (7-1-19 Edition)

system. Use the apportioning that results in
the highest population factor value. (Bither
include all standby intalke(s) or exclude some
or all of the standby intake(s) as appropriate
to obtain this highest value.) Note that the
specific standby intake(s) included or ex-
cluded and, thus, the specific apportioning
may vary in evaluating different watersheds
and in evaluating the ground water pathway.

4,1.2.3.2.1 Level of contamination. Evaluate
the population factor based on three factors:
Level I concentrations, Level II concentra-
tions, and potential contamination. Deter-
mine which factor applies for an intake as
specified in section 4.1.2.3. Evaluate intakes
subject to Level I concentration as specified
in section 4.1.2.3.2.2, intakes subject to Level
II concentration as specified in section
4,1.2.3.2.8, and intakes subject to potential
contamination as specified in section
4,1.2.3.24,

For the potential contamination factor,
use population ranges in evaluating the fac-
tor as specified in section 4.1.2.3.2.4. For the
Level I and Level II concentrations factors,
use the population estimate, not population
ranges, in evaluating both factors.

41.2.8.2.2 Level I concentrations. Sum the
number of people served by drinking water
from intakes subject to Lievel I concentra-
tions. Multiply this sum by 10. Assign this
product as the value for this factor. Enter
this value in table 4-1.

4,1.2,3.2.3 Level II concentrations. Sum the
number of people served by drinking water
from intakes subject to Level II concentra-
tions, Do not include people already counted
under the Level I concentrations factor, As-
sign this sum as the value for this factor.
Enter this value in table 4-1.

4.1.2.8.2.4 Potiential contamination. For each
applicable type of surface water body in
table 4-14, first determine the number of peo-
ple served by drinking water from intakes
subject to potential contamination in that
type of surface water body. Do not include
those peopls already counted under the Lievel
I and Level IT concentrations factors.
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For each type of surface water hody, assign
a dilution-weighted population value from
table 4-14, based on the number of people in-
cluded for that type of surface water body.
(Note that the dilution-weighted population
values in table 4-14 incorporate the dilution
weights from table 4-13. Do not multiply the
values from table 4-14 by these dilution
welghts.)

Calculate the value for the potential con-
tamination factor (PC) for the watershed as
follows:

where:

W; = Dilution-weighted population from
table 4-14 for surface water body type i.

n = Number of different surface water body
types in the watershed.

If PC is less than 1, do not round it to the
nearest integer; if PC is 1 or more, round to
the nearest integer. Enter this value for the
potential contamination factor in table 4-1.

4,1.2.3.2.,56 Cualculation of population factor
value, Sum the factor values for Level I con-
centrations, Lievel II concentrations, and po-
tential contamination. Do not round this
sum to the nearest integer. Assign this sum
as the population factor value for the water-
shed. Enter this value in table 4-1.

4.1.2.3.3 Resources. To evaluate the re-
sources factor for the watershed, select the
highest value below that applies to the wa-
tershed. Assign this value as the resources
factor value for the watershed. Enter this
value in table 4-1.

Assign a value of 6 if, within the in-water
segment of the hazardous substance migra-
tion path for the watershed, the surface
water is used for one or more of the fol-
lowing purposes:

o Irrigation (6 acre minimum) of commer-
cial food crops or commercial forage crops.

*» Watering of commercial livestock.

o Ingredient in commercial food prepara-
tion.

¢ Major or designated water recreation
area, excluding drinking water use.

Assign a value of § if, within the in-water
segment of the hazardous substance migra-
tion path for the watershed, the surface
water is not used for drinking water, but ei-
ther of the following applies:

e Any portion of the surface water is des-
ignated by a State for drinking water use
under section 305(a) of the Clean Water Act,
as amended.

¢ Any portion of the surface water is usa-
ble for drinking water purposes.

Assign a value of 0 if none of the above ap-
plies.

4,1.2.8.4 Cuolculaiion of drinking waler
threut-targets factor category value. Sum the
nearest intake, population, and resources

40 CFR Ch. 1 (7-1-19 Edition)

factor values for the watershed, Do not
round this sum to the nearest integer. Assign
this sum as the drinking water threat-tar-
gets factor category value for the watershed.
Enter this value in table 4-1.

4.1.24 Calculation of the drinking water
threat score for a walershed. Multiply the
drinking water threat factor category values
for likelihood of release, waste char-
acteristics, and targets for the waterghed,
and round the product to the nearest integer,
Then divide by 82,600. Assign the resulting
value, subject to a maximum of 100, as the
drinking water threat score for the water-
shed. Enter this value in table 4-1.

4.1.3 Human food chain threat. Evaluate
the human food chain threat for each water-
shed based on three factor categories: likeli-
hood of release, waste characteristics, and
targets.

4.1.3.1 Human food chain threat-likelihood
of release. Assign the same likelihood of re-
lease factor category value for the human
food chain threat for the watershed as would
be assigned in section 4.1.2.1.3 for the drink-
ing water threat, Enter this value in table 4
1.

4.1.3.2 Huwman food chain threat-waste char-
acteristics. Hivaluate the waste characteristics
factor category for each watershed based on
two factors: toxicity/persistence/bioaccumu-
lation and hazardous waste quantity.

4,1.3.2.1 Touzxicily/persistence/bioaccumutla-~
tion. Evaluate all those hazardous substances
eligible to be evaluated for toxicity/persist-
ence in the drinking water threat for the wa-
tershed (see section 4.1.2.2).

4,1.3.2.1.1 Toxicity. Assign a toxicity factor
value to each hazardous substance as speci-
fied in section 2.4.1.1.

4,1.8.2.1.2 Persistence. Assign a persistence
factor value to each hazardous subsbance as
specified for the drinking water threat (see
section 4.1.2.2,1.2), except: use the predomi-
nant water category (that is, lakes; or rivers,
oceans, coastal tidal waters, or Great Lakes)
between the probable point of entry and the
nearest fishery (not the nearest drinking
water or resources intake) along the hag-
ardous substance migration path for the wa-
tershed to determine which portion of table
4-10 to use. Determine the predominant
water category based on distance as specified
in section 4.1.2.2.1.2. Por contaminated sedi-
ments with no identified source, use the
point where measurement bheging rather than
the probable point of entry.

4.1.8.2.1.83 Bioaccumulation potential, TUse
the following data hierarchy to assign a bhio-
accumulation potential factor value to each
hazardous substance:

+ Bioconcentration factor (BCF) data.

* Logarithm of the n-octanol-water parti-
tion coefficient (log Kow) data.

¢ Water solubility data.
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Assign a bioaccumulation potential factor
value to each hazardous substance from
table 4-15.

If BCF data are available for any aquatic
human food chain organism for the sub-
stance being evaluated, assign the bio-
accumulation potential factor value to the
hazardous substance as follows:

« If BCF data are available for both fresh
water and salt water for the hazardous sub-
stance, use the BCYF data that correspond to
the type of water body (that is, fresh water
or salt water) in which the figheries are lo-
cated to assign the bioaccumulation poten-
tial factor value to the hazardous substance,

« If, however, some of the fisheries being
evaluated are in fresh water and some are in
salt water, or if any are in brackish water,
use the BCF data that yield the higher factor
value to assign the bloaccumulation poten-
tial factor value to the hazardous substance.

o If BCF data are available for either fresh
water or salt water, but not for both, use the
available BCEF data to assign the bicaccumu-
lation potential factor value to the haz-
ardous substance.

If BOF data are not available for the haz-
ardous substance, use log K. data to assign
a bicaccumulation potential factor value to
organic substances, but not to inorganic sub-
stances. If BCF data are not available, and if
either log Kow data are not available, the log
K.w 18 available but exceeds 6.0, or the sub-
stance is an inorganic substance, use water
solubility data to assign a bioaccumulation
potential factor value.

TABLE 4—15—BIOACCUMULATION POTENTIAL
FACTOR VALUES A

If bioconcentration factor (BCF) data are available for any
Iaquat‘i]c human food chain organism, assign a value as fol-
ows:

Assigned
BOF Valtio

Greater than or equal to 10,000 .. 50,000
1,000 to less than 10,000 . 5,000
100 to less than 1,000 500
10 to less than 100 50
1 to less than 10 5
Less than 1 0.5

If BCF data are not available, and log Ko
data are available and do not exceed 6.0, as-
sign a value to an organic hagardous sub-
stance as follows (for inorganic hazardous

Pt. 300, App. A

substances, skip this step and proceed to the
next):

Log K Mg
55t0 6.0 50,000
4.5 to less than 5.5 5,000
3.2 to less than 4.5 500
2.0 to less than 3.2 50
0.8 to less than 2.0 5
Less than 0.8 0.5

If BCF data are not available, and if either
Log K,w data are not available, a log K, is
available but exceeds 6.0, or the substance is
an inorganic subgtance, assign a value ag fol-
lows:

TABLE 4—15—BIOACCUMULATION POTENTIAL
FACTOR VALUES A—CONCLUDED

Water solubility (mg/) Af’fgﬁ::d
l.ess than 25 50,000
25 to 500 5,000
Greater than 500 to 1,500 . 500
Greater than 1,500 0.5

If none of these data are available, assign a value of 0.5.

aDo not round to nearsst integer.
bSee text for use of freshwater and saltwater BCF data.

Do not distinguish between fresh water and
salt water in assigning the biocaccumulation
potential factor value based on log K,y oOr
water solubility data.

If none of these data are available, assign
the hazardous substance a bioaccumulation
potential factor value of 0.5.

4.1.8.2.1.4 Cualeulation of toxicity/persistence/
bioaccumulation fuctor value. Assign each haz-
ardous substance a toxlcity/persistence fac-
tor value from table 4-12, based on the values
assigned to the hazardous substance for the
tioxicity and persistence factors. Then assign
each hazardous substance a toxicity/persist-
ence/bioaccumulation factor value from
table 4-16, based on the values assigned for
the toxicity/persistence and bioaccumulation
potential factors. Use the hazardous sub-
stance with the highest toxicity/persistence/
bioaccumulation factor value for the water-
shed to assign the value to this factor. Enter
this value in table 4-1.

TABLE 4-16—TOXICITY/PERSISTENCE/BIOACCUMULATION FACTOR VALUES A

Bloaccumulation potential factor value
Toxlcity persistence factor value
50,000 5,000 500 50 5 0.5
10,000 5x108 5x107 | 6x108| 5x105| 5x104 5,000
4,000 2x108 2x 107 2x108| 2x105 2x104 2,000
1,000 5x107| 5x100| B5x105| B5x104 5,000 500
700 35x107 | 35x108| 3.5x105} 3.5 x 104 3,500 350
400 2x107| 2x108 2x10581 2x104 2,000 200
100 5x108 | 5x108 5x104 5,000 500 50
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TABLE 4-16—TOXIGITY/PERSISTENCE/BIOACCUMULATION FACTOR VALUES A—Continued

Bloaccumulation potential factor value
Toxicity persistence factor value
50,000 5,000 500 50 5 0.5
70 35x108| 3.5x105| 3.6x10¢4 3,500 350 36
40 2 x 108 2 x 108 2x104 2,000 200 20
10 5x 108 5x 104 5,000 500 50 5
7 35x105 | 3.5 x 104 3,500 350 35 3.5
4 2 %108 2 %104 2,000 200 20 2
1 5x104 5,000 500 50 5 0.5
0.7 3.5 x 104 3,500 350 35 3.5 0.35
0.4 2 x10% 2,000 200 20 2 0.2
0.07 3,500 350 35 3.5 0.35 0.035
0.007 350 a5 3.5 0.35 0.035 0.0035
0.0007 i sas s s 35 3.5 0.35 0.035 0.0035 0.00035
0 4] [¢] 4] 4] 0 0

aDo not round to nearsst Integer.

4.1,3.2.2 Haeardous waste quantity. Assign
the same factor value for hazardous waste
quantity for the watershed as would be as-
signed in section 4.1.2.2.2 for the drinking
water threat. Enter this value in table 4-1,

4,1.3.2.83 Culculation of human food chain
threat-waste characteristics factor category
value. For the hazardous substance selected
for the watershed in section 4.1.3.2.1.4, use its
toxicity/persistence factor wvalue and bio-
accumulation potential factor value as fol-
lows to assign a value to the waste charac-
teristics factor category. First, multiply the
toxicity/persistence factor value and the haz-
ardous waste quantity factor value for the
watershed, subject to a maximum product of
1 x 108, Then multiply this product by the
bioaccumulation potential factor value for
this hazardous substance, subject to a max-
imum product of 1 x 1012, Based on this sec-
ond product, assign a value from Table 2-7
(section 2.4.8.1) to the human food chain
threat-waste characteristics factor category
for the watershed. Enter this value in table
41,

4.1.3.3 Human food chain threat-targets.
Evaluate two target factors for each water-
shed: food chain individual and population.
For both factors, determine whether the tar-
get fisherles are subject to actual or poten-
tial human food chain contamination.

Consider a fishery (or portion of a fishery)
within the target distance limit of the wa-
tershed to be subject to actual human food
chain contamination if any of the following
apply:

s A hazardous substance having a bio-
accumulation potential factor value of 500 or
greater is present either in an observed re-
lease by direct observation to the watershed
or in a surface water or sediment sample
from the watershed at a level that meets the
criteria for an observed release to the water-
shed from the site, and at least a portion of
the fishery is within the boundaries of the
observed release (that is, it is located either
at the point of direct observation or at or be-

tween the probable point of entry and the
most distant sampling point establishing the
observed release),

¢ The fishery is closed, and a hazardous
substance for which the fishery has been
closed has heen documented in an observed
release to the watershed from the site, and
at least a portion of the fishery is within the
boundaries of the observed release.

» A hazardous substance is present in a tis-
sue sample from an esgentially gessile,
benthic, human food chain organism from
the watershed at a level that meets the cri-
teria for an observed release to the water-
shed from the site, and at least a portion of
the fishery is within the boundaries of the
observed release.

For a fishery that meets any of these three
criteria, but that is not wholly within the
boundaries of the observed release, congider
only the portion of the fishery that is within
the boundaries of the observed release to be
subject to actual human food chain contami-
nation. Consider the remainder of the fishery
within the target distance limit to be subject
to potential food chain contamination.

In addition, consider all other fisheries
that are partially or wholly within the tar-
get distance limit for the watershed, includ-
ing fisheries partially or wholly within the
boundaries of an ohserved release for the wa-
tershed that do not meet any of the three
criteria listed above, to be subject to poten-
tial human food chain contamination. If only
a portion of the fishery is within the target
distance limit for the watershed, include
only that portion in evaluating the targets
factor category.

When a fishery (or portion of a fishery) is
subjeoti to actual food chain contamination,
determine the part of the fishery subject to
Level 1 concentrations and the part subject
to Level II concentrations. If the actual food
chain contamination is based on direct ob-
servation, evaluate it using Level II con-
centrations, However, if the actual food
chain contamination is based on samples
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from the watershed, use these samples and, if
available, additional tissue samples from
aquatic human food chain organisms as spec-
ified below, to determine the part subject to
Level I concentrations and the part subject
to Level II concentrations:

« Determine the level of actual contamina-
tion from samples (including tissue samples
from essentially sessile, benthic organisms)
that meet the criteria for actual food chain
contaminabion by comparing the exposure
concentrations (see section 4.1.2.83) from
these samples (or comparable samples) to
the health-based benchmarks from table 4-
17, as described in section 2.5.1 and 2.5.2, Use
only the exposure concentrations for those
hazardous substances in the sample (or com-
parable samples) that meet the criteria for
actual contamination of the fishery.

s In addition, determine the level of actual
contamination from other tissue samples by
comparing the concentrations of hazardous
substances in the tissue samples (or com-
parable tissue samples) to the health-based
benchmarks from tahle 4-17, as described in
sections 2.5.1 and 2.5.2. Use only those addi-
tional tissue samples and only those haz-
ardous substances in the tissue samples that
meet all the following criteria:

—The tissue sample is from a location that
is within the boundaries of the actual food
chain contamination for the site (that is,
either at the point of direct observation or
at or between the probable point of entry
and the most distant sample point meeting
the criteria for actual food chain contami-
nation).
~The tissue sample is from a species of
aquatic human food chain organism that
spends extended periods of time within the
boundaries of the actual food chain con-
tamination for the site and that is not an
essentially sessile, benthic organism.
~-The hazardous substance is a substance
that is also present in a surface water,
benthic, or sediment sample from within
the target distance limit for the watershed
and, for such a sample, meets the criteria
for actual food chain contamination.

TABLE 4-17—HBALTH-BASED BENCHMARKS FOR
HAZARDOUS SUBSTANCES IN HUMAN FoOD
CHAIN

» Concentration corresponding to Food and
Drug Administration Action Level (FDAAL)
for fish or shellfish.

« Screening concentration for cancer cor-
responding to that concentration that cor-
responds to the 106 individual cancer risk
for oral exposures.

e Screening concentration for noncancer
toxicological responses corresponding to the
Reference Dose (RfD) for oral exposures.

4.1.3.81 Food chain individual. Evaluate
the food chain individual factor based on the
fisheries (or portions of fisheries) within the
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target distance limit for the watershed. As-
sign this factor a value as follows:

o If any fishery (or portion of a fishery) is
subject to Level I concentrations, assign a
value of 50.

o If not, but if any fishery (or portion of a
fishery) is subject to Level II concentrations,
agsign a value of 45.

¢ If not, but if there is an observed release
of a hazardous substance having a bio-
accumulation potential factor value of 500 or
greater to surface water in the watershed
and there is a fishery (or portion of a fishery)
present anywhere within the target distance
limit, assign a value of 20.

¢ If there is no observed release to surface
water in the watershed or there is no ob-
served release of a hazardous substance hav-
ing a bicaccumulation potential factor value
of 500 or greater, but there is a fishery (or
portion of a fishery) present anywhere with-
in the target distance limit, assign a value
as follows:

—Using table 4-13, determine the highest di-

lution weight (that is, lowest amount of di-

Iution) applicable to the fisheries (or por-

tions of fisheries) within the target dis-

tance limit. Multiply this dilution weight
by 20 and round to the nearest integer.

—Assign this calculated value as the factor

value.

¢ If there are no fisheries (or portions of
fisheries) within the target distance limit of
the watershed, assign a value of 0.

Enter the value assigned in table 4-1.

4.1.3.8.2 Population. Hvaluate the popu-
lation factor for the watershed based on
three factors: Level I concentrations, Level
1T concentrations, and potential human food
chain contamination. Determine which fac-
tor applies for a fishery (or portion of a fish-
ery) as specified in section 4.1.3.8.

4.1.8.8.2.1 Level I concentrations. Determine
those fisheries (or portions of fisheries) with-
in the watershed that are subject to Level I
concentrations.

Bstimate the human food chain population
value for each fishery (or portion of a fish-
ery) as follows:

+ Estimate human food chain production
for the fishery based on the estimated an-
nual production (in pounds) of human food
chain organisms (for example, fish, shellfish)
for that fishery, except: if the fishery is
closed and a hazardous substance for which
the fishery has been closed has been docu-
mented in an observed release to the fishery
from a source at the site, use the estimated
annual production for the period prior to clo-
sure of the fishery or use the estimated an-
nual production from comparable fisheries
that are not closed.

o Aggign the fishery a value for human
food chain population from table 4-18, bassed
on the estimated human food production for
the fighery.

165

56



Pt. 300, App. A

¢ Set boundaries between fisheries at those
points where human food chain production
changes or where the surface water dilution
weight changes.

Sum the human food chain population
value for each fishery (and portion of a fish-
ery). Multiply this sum by 10. If the product
is less than 1, do not round it to the nearest
integer; if 1 or more, round to the nearest in-
teger. Assign the resulting wvalue as the
Level I concentrations factor value. Enter
this value in table 4-1.

4.1.83.8.2.2 Level II concentrations. Deter-
mine those fisheries (or portions of fisheries)
within the watershed that are subject to
Level II concentrations. Do not include any
fisheries (or portions of fisheries) already
counted under the Level I concentrations
factor,

Asgign each fishery (or portion of a fish-
ery) a value for human food chain population
from table 4-18, based on the estimated
human food production for the fishery. Hsti-
mate the human food chain production for
the fishery as specified in section 4.1.8.8.2.1.

Sum the human food chain population
value for each fishery (and portion of a fish-
ery). If this sum is less than 1, do not round
it to the nearest integer; if 1 or more, round
to the nearest integer. Assign the resulting
value as the Level II concentrations factor
value. Enter this value in table 4-1,

TABLE 4—18—HUMAN FOOD CHAIN POPULATION

VALUES A

Asslgned
Human food chaln production {pounds per human food
ear chaln popu-
lation value
0 0
Greater than 0 to 100 0.03
Greater than 100 to 1,000 03
Greater than 1,000 to 10,000 3
Greater than 10,000 to 100,000 31
Greater than 100,000 to 1,000,000 . 310
Greater than 108 to 107 3,100
Greater than 107 to 108 31,000
Greater than 108 to 10° ..., 310,000
CGreater than 109 3,100,000

aDo not round to nearest integer.

4.1.3.3.2.3 Potential hwman food chain con-
tamination. Determine thoge fisheries (or por-
tions of fisheries) within the watershed that
are subject to potential human food chain
contamination., Do not include those fish-
eries (or portion of fisheries) already counted
under the Level I or Lievel IT concentrations
factors.

Calculate the wvalue for the potential
human food chain contamination factor (PF)
for the watershed as follows:

1 n
PF =— % P,D,
102% iD;
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where:

P; = Human food chain population value for
fishery i.

D; = Dilution weight from table 4-13 for figh-
ery i,

n = Number of fisheries subject to potential
human food chain contamination.

In calculating PF:

« Estimate the human food chain popu-
lation value (P,) for a fishery (or portion of
a fishery) as specified in section 4.1.3.3.2.1.

» Assign the fishery (or portion of a fish-
ery) a dilution weight as indicated in table 4-
13 (section 4.1.2.3.1), except: do not assign a
dilution weight of 0.5 for a ‘“‘8-mile mixing
zone in quiet flowing river'; instead assign a
dilution weight based on the average annual
flow.

If PF is less than 1, do not round it to the
nearest integer; if PF is 1 or more, round to
the nearest integer. Enter the value assigned
in table 4-1.

4.1.3.8.2.4 Cualculation of population factor
value., Sum the values for the Level I con-
centrations, Level IT concentrations, and po-
tential human food chain contamination fac-
tors for the watershed. Do not round this
sum to the nearest integer, Assign it as the
population factor value for the watershed.
Enter this value in table 4-1.

4,1.3.3.3 Cualculation of human food chain
threat-targets factor category value, Sum the
food chain individual and population factor
values for the watershed. Do not round this
sum to the nearest integer. Assign it as the
human food chain threat-targets factor cat-
egory value for the watershed. Enter this
value in table 4-1.

4.1.8.4 Calculation of human food chain
threat score for a watershed. Multiply the
human food chain threat factor category val-
ues for likelihood of release, waste charac-
teristics, and targets for the watershed, and
round the product to the nearest integer.
Then divide by 82,500, Assign the resulting
value, subject to a maximum of 100, as the
human food chain threat score for the water-
shed. Enter this score in table 4-1.

414 Environmenial threat. Evaluate the
environmental threat for the watershed
based on three factor categories: likelihood
of release, waste characteristics, and targets.

4.1.4.1 Environmental threat-likelihood of re-
lease. Assign the same likelihood of release
factor category value for the environmental
threat for the watershed as would be as-
signed in section 4.1.2.1.8 for the drinking
water threat. Enter this value in table 4-1.

41.4.2 Environmental threat-waste charac-
teristics, Evaluate the waste characteristics
factor category for each watershed based on
two factors: ecosystem toxicity/persistence/
bioaccumulation and hazardous waste quan-
tity.

4.1.4.2.1 Ecosystem  toricity/persistence/bio-
accumulation, Hvaluate all those hazardous
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substances eligible to be evaluated for tox-
icity/persistence in the drinking water
threat for the watershed (see section 4.1.2.2).

4.1.4.2.1.1 Ecosystem toxicity. Assign an eco-
gystem toxicity factor value from Table 4-19
to each hazardous substance on the basis of
the following data hierarchy:

o BPA chronic Ambient Water Quality Cri-
terion (AWQOC) for the substance.

« EPA chronic Ambient Aquatic Life Advi-
sory Concentrations (AALAC) for the sub-
stance,

« BPA acute AWQQC for the substance.

¢« EPA acute AALAC for the substance.

« Lowest LCse value for the substance.

In assigning the ecosystem toxicity factor

value to the hazardous substance:

¢ If either an EPA chronic AWQC or
AALAC is available for the hazardous sub-
stance, use it to assign the ecosystem tox-
icity factor value, Use the chronic AWQQC in
preference to the chronic AALAC when both
are available,

« If neither is available, use the EPA acute
AWQC or AALAC to assign the ecosystem
toxicity factor value. Use the acute AWQOC in
preference to the acute AALAC,

o If none of the chronic and acute AWQCs
and AATLACs is available, use the lowest LCso
value 1o assign the ecosystem toxicity factor
value.

o If an LCse value is also not available, as-
sign an ecosystem toxicity factor value of 0
to the hazardous substance and use other
hazardous substances for which data are
available in evaluating the pathway.

If an scosystem toxicity factor value of 0 is
assigned to all hazardous substances eligible
to be evaluated for the watershed (that is,
insufficient data are available for evaluating
all the substances), use a default value of 100
as the ecosystem toxicity factor value for all
these hazardous substances.

With regard to the AWQC, AALAC, or LCso
selected for assigning the ecosystem toxicity
factor value to the hazardous substance:

« If values for the selected AWQC, AALAC,
or LCsp are available for both fresh water and
marine water for the hazardous substance,
use the value that corresponds to the type of
water body (that is, fresh water or salt
water) in which the sensitive environments
are located to assign the ecosystem toxicity
factor value to the hazardous substance.

¢ If, however, some of the sensitive envi-
ronments being evaluated are in fresh water
and some are in salt water, or if any are in
brackish water, use the value (fresh water or
marine) that yields the higher factor value
to assign the ecosystem toxicity factor value
to the hazardous substance.

o If a wvalue for the selected AWQC,
AALAGC, or LCs is available for elther fresh
water or marine water, but not for both, use
the available one to assign an ecosystem tox-
icity factor value to the hazardous sub-
stance.
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TABLE 4-19—ECOSYSTEM TOXICGITY FACTOR
VALUES

If an EPA chronic AWQG @ or AALACP is avallable, assign a
value as follows: ¢

Assigned

EPA chronic AWQG or AALAC value
Less than 1 pgh 10,000
110 10 pgh 1,000
Greater than 10 to 100 pgAl . 100
Greater than 100 to 1,000 pgh . 10

Greater than 1,000 pg/l 1

If neither an EPA chronlc AWQC nor EPA chronic
AALAC is avallable, assign a value based on the EPA
acute AWQC or AALAC as follows:©

Assignad

EPA acute AWQC or AALAC value
Less than 100 ugA 10,000
100 to 1,000 pgA 1,000
Greater than 1,000 to 10,000 pg/l .... . 100
Greater than 10,000 to 100,000 pg/t 10

Greater than 100,000 pgfl i

If neither an EPA chronic or acute AWQC nor EPA
chronic or acute AALAC is available, assign a value
from the LCs as follows:

Assigned

LCso value
Less than 100 pgh 10,000
100 to 1,000 pugh 1,000
Greater than 1,000 to 10,000 pofl ... 100
Greater than 10,000 to 100,000 pg/l 10

Greater than 100,000 pg/l 1

If none of the AWQCs and AALACs nor the LCs is avalil-
able, assign a value of 0,

2 AWQC—Ambient Water Quality Criteria.

b AALAC—Ambient Aquatic Life Advisory Concentrations.

cUse the AWQC value in preference to the AALAC when
bollh are avallable. See text for use of fresh water and marine
values.

4.1.4.2.1.2 Persistence. Assign a persistence
factor value to each hazardous substance as
specified in section 4.1.2.2.1.2, except: use the
predominant water category (that is lakes;
or rivers, oceans, coasbtal tidal waters, or
Great Lakes) between the probable point of
entry and the nearest sensitive environment
(not the nearest drinking water or resources
intake) along the hazardous substance mi-
gration path for the watershed to determine
which portion of table 4-10 to use. Determine
the predominant water category based on
distance as specified in section 4.1.2.2.1.2. For
contaminated sediments with no identified
source, use the point where measurement be-
ging rather than the probable point of entry.

4.1.4.2.1.8 Ecosystem bioaccumulation poten-
tial. Assign an ecosystem bioaccumulation
potential factor value to each hazardous sub-
stance in the same manner specified for the
bioaccumulation potential factor in section
4.1.3.2.1.8, except:

¢ Use BCF data for all aquatic organisms,
not just for aguatic human food chain orga-
nisms.
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« Use the BOF data that corresponds to the
type of water body (that is, fresh water or
salt water) in which the sensitive environ-
ments (not fisheries) are located.

4.1.4.2.1.4 Calculation of ecosystem toxicity/
versistence/bioaccumulation factor value, As-
sign each hazardous substance an ecosystem
toxicity/persistence factor value from table
420, based on the values assigned to the haz-
ardous substance for the ecosystem toxicity
and persistence factors. Then assign each

40 CFR Ch. | (7-1-19 Edition)

hazardous substance an ecosystem toxicity/
persistence/bicaccumulation factor value
from table 4-21, based on the values assigned
for the ecosystem toxicity/persistence and
ecosystem bioaccumulation potential fac-
tors. Select the hazardous substance with
the highest ecosystem toxicity/persistence/
bioaccumulation factor value for the water-
shed and use it to assign the value to this
factor. Enter this value in table 4-1.

TABLE 4-20—ECOSYSTEM TOXICITY/PERSISTENCE FACTOR VALUES A

Ecosystem toxicity factor value
Persistance factor value

10,000 1,000 100 10 1 0
1.0 10,000 1,000 100 10 1] 0
0.4 4,000 400 40 4 04| 0
0.07 700 70 7 0.7 007) 0
0.0007 7 0.7 0.07 0.007 0.0007} ©

aDo not round to nearest integer.
TABLE 4—21—ECOSYSTEM TOXICITY/PERSISTENGE/BIOACCUMULATION FACTOR VALUES A
Ecosystem bloaccumulation potential factor value
Ecosystem toxicity persistence factor value
50,000 5,000 500 50 5 0.5

10,000 5x108 5x107 5x108 5 x 108 B x 104 5,000
4,000 2x108 2 %107 2 %108 2% 108 2%x104 2,000
1,000 5% 107 5x 108 5x 105 5x 104 5,000 500
700 35x107 | 35x108 [ 3.5x105| 3.5x% 104 3,500 350
400 2x107 2 x 108 2x10% 2x104 2,000 200
100 5x 108 5x 108 5x10+ 5,000 500 50
70 35x%x108| 35%x105| 3.5x104 3,500 350 35
40 2 x 108 2x108 2x 104 2,000 200 20
10 5x 108 5x104 5,000 500 50 5
7 3.5x105 [ 3.5x 104 3,500 350 35 3.5
4 2x108 2x10¢ 2,000 200 20 2
1 5x104 5,000 500 50 5 0.5
0.7 3.5 x 104 3,500 350 35 3.5 0.35
04 2 x 104 2,000 200 20 2 0.2
0.07 3,500 350 35 3.5 0.35 0.035
0.007 350 35 3.6 0.36 0.035 0.0035
0.0007 35 35 0.35 0.035 0.0035 0.00035
0 0 0 0 0 0 Q

aDo not round to nearsst integer.

4.14.2,2 Haezardous waste guantity. Assign
the same factor value for hazardous waste
quantity for the watershed as would be as-
signed in section 4.1.2.2.2 for the drinking
water threat. Enter this value in table 4-1.

4.1.4.2.3 Calculation of environmental
threat-waste characteristics factor category
value. For the hazardous substance selected
‘for the watershed in section 4.1.4.2.1.4, use its
ecosystem toxicity/persistence factor value
and ecosystem bioaccumulation potential
factor value as follows to assign a value to
the waste characteristics factor category.
First, multiply the ecosystem toxicity/per-
sistence factor value and the hazardous
waste quantity factor value for the water-
shed, subject to a maximum product of 1 x
108, Then multiply this product by the eco-
system bioaccumulation potential factor

value for this hazardous substance, subject
to a maximum product of 1 x 102, Based on
this second product, assign a value from
Table 2-7 (section 2.4.3.1) to the environ-
mental threat-waste characteristics factor
category for the watershed. Enter -this value
in table 4-1.

TABLE 4-22—ECOLOGICAL-BASED BENCHMARKS
FOR HAZARDOUS SUBSTANCES IN SURFACE
WATER

¢ Concentration corresponding to EPA
Ambient Water Quality Criteria (AWQQC) for
protection of aquatic life (fresh water or ma-
rine).

« Concentration corresponding to REPA
Ambient Aquatic Life Advisory Concentra-
tions (AALAQC).
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o Select the
AATAC as follows:
-Use chronic value, if available; otherwise
use acute value.
-If the sensitive environment being evalu-
ated is in fresh water, use fresh water
value, except: if no fresh water value is
available, use marine value if available.

appropriate AWQC and
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—TIf the sensitive environment being evalu-
ated is in salt water, use marine value, ex-
cept: if no marine value is available, use
fresh water value if availahle.

—If the sensitive environment being evalu-
ated is in both fresh water and salt water,
or is in brackish water, use lower of fresh
water or marine values.

TABLE 4-23—SENSITIVE ENVIRONMENTS RATING VALUES

Sensitive environment

Assigned
value

Critical habitat for Federal designated endangered or threatened specles 100

Marine Sanctuary

National Park

Designated Federal Wilderness Area

Areas Identified under Coastal Zone Management Actt

Sensitive areas Identified under National Estuary Programe or Near Coastal Waters Program¢

Critical areas identifled under the Clean Lakes Programe
National Monument!

National Seashore Recreational Area

National Lakeshore Recreational Area

Habitat known to be used by Federal designated or proposad endangered or threatened spacies ... 75

National Preserve

National or State Wildlife Refuge

Unit of Coastal Barrier Resources System

Coastal Barrier {undeveloped)

Federal land designated for protection of natural ecosystems
Administratively Proposed Federal Wilderness Area

Spawning areas critical ¢ for the malntenance of fish/shellfish spacies within river, lake, or coastal tidai waters

Migratory pathways and feeding areas critical for malntenance of anadromous fish species within river reaches or
areas In lakes or coastal tidal waters in which the fish spend extended periads of time

Terrestrial areas utilized for breeding by large or dense aggregations of animalsh

National river reach designated as Recreational

Habitat known to be used by State designated endangered or threatened specle 50

Habitat known {o be used by species under review as to its Federal endangered or threatened status

Coastal Barrler {partially developed)
Federal designated Scenic or Wild River

State land designated for wildlife or game management

25

State designated Scenic or Wild River
State designated Natural Areas

Particular areas, relatively small in size, important to maintenance of unique blotic communities

State designated areas for protection or maintenance of aquatic life! 5

aCritical habitat as defined in 50 CFR 424.02.

b Areas identified in State Coastal Zone Management plans as requiring protection because of ecological value.
sNational Estuary Program stud{) areas (subareas within estuaries) identified in Comprehensive Conservation and Manage-

ment Plans as requiring protection
Act, as amended).

ecause they support critical life stages of key estuarine species (Section 320 of Clean Water

dNear Coastal Waters as defined in Sections 104(b)(3), 304(1), 319, and 320 of Clean Water Act, as amended.
aClean Lakes Program critical areas (subareas within lakes, or in some cases entire small lakes) identifled by State Clean
Lake Plans as critical habitat (Section 314 of Clean Water Act, as amended).

fUse only for air migration pathway.

gLimit to areas described as being used for intense or concentrated spawning by a given species.
hFor the alr migration pathway, limit o terrestrial vertebrate species. For the surface water migration pathway, limit to terres-

trial vertebrate specles with aquatic or semiaquatic foraging habilts.

!Areas deslgnated under Section 305(a) of Clean Water Act, as amended.

TABLE 4-24—WETLANDS RATING VALUES FOR
SURFACE WATER MIGRATION PATHWAY

Asslgned
Total length of wetlands 2 (miles) value

Less than 0.1 0
01tod 25
Greater than 1 to 2 50
Greater than 2 to 3 %
Greater than 3 to 4 100
Greater than 4 to 8 ~160
Greater than 8 to 12 250

TABLE 4—24—WETLANDS RATING VALUES FOR
SURFACE WATER MIGRATION PATHWAY—Con-
tinued

Total length of wetlands @ (miles) Asvsa] u":d
Greater than 12 to 16 . 350
Greater than 16 to 20 . - 450
Greater than 20 500

aWellands as defined in 40 CFR section 230.3.
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4.1.4.3 Environmental threat-targets. Evalu-
ate the environmental threat-targets factor
category for a watershed using one factor:
sensitive environments.

4.1.4.8.1 GSensitive environments. Evaluate
sensitive environments along the hazardous
substance migration path for the watershed
based on three factors: Level I concentra-
tions, Level II concentrations, and potential
contamination.

Determine which factor applies to each
sensitive environment as specified in section
4,1.2.3, except: use ecological-based bench-
marks (Table 4-22) rather than health-based
benchmarks (Table 3-10) in determining the
level of contamination from samples. In de-
termining the level of actual contamination,
use a point of direct observation anywhere
within the sensitive environment or samples
(that is, surface water, benthic, or sediment
samples) taken anywhere within or beyond
the sensitive environment (or anywhere ad-
jacent to or beyond the sensitive environ-
ment if it is contiguous to the migration
path).

4.1.4.8.1.1 Level 1 concenirations. Assign
value(s) from table 4-23 to each sensitive en-
vironment subject to Level I concentrations.

For those sensitive environments that are
wetlands, assign an additional value from
table 4-24. In assigning a value from table 4
24, include only those portions of wetlands
located along the hazardous substance mi-
gration path in the area of Level I con-
centrations, If a wetland is located partially
along the area of Level I concentrations and
partially along the area of Level II con-
centrations and/or potential contamination,
then solely for purposes of table 4-24, count
the portion(s) along the areas of Level II
concentrations or potential contamination
under the Level II concentrations factor
(section 4.1.4.3.1.2) or potential contamina-
tion factor (section 4.1.4.8.1.3), as appro-
priate.

Estimate the total length of wetlands
along the hazardous substance migration
path (that is, wetland frontage) in the area
of Level I concentrations and assign a value
from table 4-24¢ based on this total length.
HEstimate this length as follows:

e For an isolated wetland or for a wetland
where the probable point of entry to surface
water is in the wetland, use the perimeter of
that portion of the wetland subject to Level
I concentrations as the length.

o Tor rivers, use the length of the wetlands
contiguous to the in-water segment of the
hazardous substance migration path (that is,
wetland frontage).

o For lakes, oceans, coastal tidal waters,
and Great Lakes, use the length of the wet-
lands along the shoreline within the target
distance limit (that 1s, wetland frontage
along the shoreline).

Calculate the Level I concentrations factor
value (SH) for the watershed as follows:
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n
SH=10| WH+YS;
i=l

where:

WH = Value assigned from table 4-24 to wet-
lands along the area of Level I con-
centrations,

8; = Value(s) assigned from table 4-23 to sen-
sitive environment i.

n = Number of sensitive environments from
table 4-23 subject to Level I concentra-
tions,

Enter the value assigned in table 4-1,

4.1.481.2 Level II concentrations. Assign
value(s) from table 4-23 to each sensitive en-
vironment subject to Level II concentra-
tlons. Do not include sensitive environments
already counted for table 4-23 under the
Level I concentrations factor for this water-
shed.

For those sensitive environments that are
wetlands, assign an additional value from
table 4-24, In agsigning a value from table 4-
24, include only those portions of wetlands
located along the hazardous substance mi-
gration path in the area of Level II con-
centrations, as specified in section 4.1.4.3.1.1.

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

Caloulate the Level II concentrations
value (S8L) for the watershed as follows:

n
SL=WL+3'S;
i=l

where:

WL = Value assigned from table 424 to wet-
lands along the area of Lievel II con-
centrations.

S; = Value(s) assigned from table 4-23 to sen-
sitive environment i.

n = Number of sensitive environments from
table 4-23 subject to Lievel II concentra-
tions.

Enter the value assigned in table 4-1.

4.1.48.1.3 Potential contamination. Assign
value(s) from table 4-23 to each sensitive en-
vironment subject to potential contamina-
tion. Do not include sensitive environments
already counted for table 4-23 under the
Level I or Level II concentrations factors.

For each type of surface water body in
table 4-13 (section 4.1.2.3.1), sum the value(s)
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assigned from table 4-23 to the sensitive en-
vironments along that type of surface water
body, except: do not use the surface water
body type ‘“3-mile mixing zone in quiet flow-
ing river.” If a sensitive environment is
along two or more types of surface waber
bodies (for example, Wildlife Refuge contig-
uous to both a moderate stream and a large
river), assign the sensitive environment only
to that surface water body type having the
highest dilution weight value from table 4-
13.

For those sensitive environments that are
wetlands, assign an additional value from
table 4-24. In assigning a value from table 4-
24, include only those portions of wetlands
located along the hazardous substance mi-
gration path in the area of potential con-
tamination, as specified in section 4.1.4.8.1.1.
Aggregate these wetlands by type of surface
water body, except: do not use the surface
water body type “3-mile mixing zone in guiet
flowing river.” Treat the wetlands aggre-
gated within each type of surface water body
as separate sensitive environments solely for
purposes of applying table 4-24, Hstimate the
total length of the wetlands within each sur-
face water body type as specified in section
4.1.4.83.1.1, except: for an isolated wetland or
for a wetland where the probable point of
entry to surface water is in the wetland, use
the perimeter of that portion of the wetland
subject to potential contamination (or the
portion of that perimeter that is within the
target distance limit) as the length. Assign a
separate value from table 4-24 for each type
of surface water body in the watershed.

Calculate the potential contamination fac-
tor value (SP) for the watershed as follows:

1 m
spzﬁg‘;([quusj]nj)

where:

n
S; =25
i=]

Sy = Value(s) assigned from table 4-23 to sen-
sitive environment i in surface water
body type j.

n = Number of sensitive environments from
table 4-23 subject to potential contami-
nation.

W; = Value assigned from table 4-24 for wet-
lands along the area of potential con-
tamination in surface water body type J.

D; = Dilution weight from table 4-138 for sur-
face water body type ji.

m = Number of different surface water body
types from table 4-13 in the watershed.

If SP is less than 1, do not round it to the
nearest integer; if SP is 1 or more, round to
the nearest integer. Enter this value for the
potential contamination factor in table 4-1.
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4.1.4.8.1.4 Cualculation of  environmental
threat-targets factor category value, Sum the
values for the Level I concentrations, Level
II concentrations, and potential contamina-
tion factors for the watershed. Do not round
this sum to the nearest integer. Assign this
sum as the environmental threat-targets fac-
tor category value for the watershed. Enter
this value in table 4-1.

41,44 Calculation of environmenital threat
score for a watershed. Multiply the environ-
mental threat factor category wvalues for
likelihood of release, waste characteristics,
and targets for the watershed, and round the
product to the nearest integer. Then divide
by 82,500, Assign the resulting value, subject
to a maximum of 60, as the environmental
threat score for the watershed. Enter this
score in table 4-1.

4.1.5 Cualculation of overland/flood migration
component score for a watershed, Sum the
scores for the three threats for the water-
shed (that is, drinking water, human food
chain, and environmental threats). Assign
the resulting score, subject to a maximum
value of 100, as the surface water overland/
flood migration component score for the wa-
tershed. Enter this score in table 4-1,

4.1.6 Cualculation of overlund/flood migration
component score. Select the highest surface
water overland/flood migration component
score from the watersheds evaluated. Assign
this score as the surface water overland/flood
migration component score for the site, sub-
ject to a maximum score of 100. Enter this
score in table 4-1.

4.2 QGround water to surfuce water migration
component. Use the ground water to surface
water migration component to evaluate sur-
face water threats that result from migra-
tion of hazardous substances from a source
at the site to surface water via ground water.
Hvaluate three types of threats for this com-
ponent: drinking water threat, human food
chain threat, and environmental threat.

4.2.1 General considerations.

4.2.1.1 Eligible surfuce waters. Calculate
ground water to surface water migration
component scores only for surface waters
(see section 4.0.2) for which all the following
conditions are met;:

s A portion of the surface water is within
1 mile of one or more sources at the site hav-
ing a containment factor value greater than
0 (see section 4.2.2.1.2).

e« No aquifer discontinuity is established
between the source and the portion of the
surface water within 1 mile of the source (see
section 3.0.1.2.2), However, if hazardous sub-
stances have migrated across an apparent
discontinuity within this 1 mile distance, do
not congider a discontinuity present in scor-
ing the site.

¢ The top of the uppermost aquifer is at or
above the bottom of the surface water.
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Do not evaluate this component for sites
consisting solely of contaminated sediments
with no identified source,

4.2.1.2 Definition of hazardous substance mi-
gration path for ground wuter to surface water
migration component. 'The hazardous sub-
stance migration path includes both the
ground water segment and the surface water
in-water segment that hazardous substances
would take as they migrate away from
sources at the site:

* Restrict the ground water segment to
migration via the uppermost aquifer between
a source and the surface water.

s Begin the surface water in-water seg-
ment at the probable point of entry from the
uppermost aquifer to the surface water. Iden-
tify the probable point of entry as that point
of the surface water that yields the shortest
straight-line distance, within the aquifer
boundary (see section 8.0.1.2), from the
sources at the site with a containment factor
value greater than 0 to the surface water.

~For rivers, continue the in-water segment

in the direction of flow (including any tidal

flows) for the distance established by the
target distance limit (see section 4.2.1.4).

-For lakes, oceans, coastal tidal waters, or

Great Lakes, do not consider flow direc-

tion. Instead apply the target distance

limit as an arc.

-If the in-water segment includes both riv-

ers and lakes (or oceans, coastal tidal

waters, or Great Lakes), apply the target
distance limit to their combined in-water
segments,

Consider a site to be in two or more water-
sheds for this component if two or more haz-
ardous subsbance migration paths from the
sources at the site do not reach a common
point within the target distance limit. If the
site i3 in more than one watershed, define a
separate hazardous substance migration path
for each watershed. HEvaluate the ground
water to surface water migration component
for each watershed separately as specified in
section 4.2.1.5.

4.2.1.8 Observed release of a specific hae-
ardous substance to surfuce water in-water seg-
ment. Section 4.2.2.1.1 specifies the criteria
for assigning values to the observed releage
factor for the ground water to surface water
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migration component, With regard to an in-
dividual hazardous substance, consider an
observed release of that hazardous substance
to be established for the surface water in-
water segment of the ground water to sur-
face water migration component only when
the hazardous substance meets the criteria
both for an observed release both to ground
water (see section 4.2.2.1,1) and for an ob-
served release by chemical analysis to sur-
face water (see section 4.1,2.1.1).

If the hazardous substance meets the sec-
tion 4.1.2.1.1 criteria for an observed release
by chemical analysis to surface water but
does not also meet the criteria for an ob-
served release to ground water, do not use
any samples of that hazardous substance
from the surface water In-water segment in
evaluating the factors of this component (for
example, do not use the hazardous substance
in establishing targets subject to actual con-
tamination or in determining the level of ac-
tual contamination for a target).

4.2.14 Target distance limit. Determine the
target distance limit for each watershed as
specified in section 4.1.1.2, except: do not ex-
tend the target distance limit to a sample lo-
cation beyond 15 miles unless at least one
hazardous substance in a sample from that
location meets the criteria in section 4.2.1.8
for an observed release to the surface water
in-water segment,

Determine the targets eligible to be evalu-
ated for each watershed and establish wheth-
er these targets are subject to actual or po-
tential contamination as specified in section
4.1.1.2, except: do not establish actual con-
tamination based on a sample location un-
less at least one hazardous substance in a
sample from that location meets the criteria
in section 4.2.1.8 for an observed release to
the surface water in-water segment.

4.2.1.,6 Evaluation of ground water to surface
water migration component. Hvaluate the
drinking water threat, human food chain
threat, and environmental threat for each
watershed for this component based on three
factor categories: likelihood of release,
waste characteristics, and targets. Figure 4-
2 indicates the factors included within each
factor category for each type of threat.
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o Net peecipitation
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Determine the ground water to surface
water migration component score (Sg) for a
watershed in terms of the factor category
values as follows:

$(LR,J(We,)(T)

S =il
& SF

where:

LR; = Likelihood of release factor category
value for threat i (that is, drinking
water, human food chain, or environ-
mental threat).

WC; = Waste characteristics factor category
value for threat 1.

T; = Targets factor category value for threat
i.
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ST = Scaling factor.
Table 4-256 outlines the specific calculation
procedure.

If the site is in only one watershed, assign
the ground water to surface water migration
component score for that watershed as the
ground water to surface water migration
component score for the site.

If the site is in more than one watershed:

e Calculate a separate ground water to sur-
face water migration component score for
each watershed, using likelihood of release,
waste characteristics, and targets applicable
to each watershed.

s Select the highest ground water to sur-
face water migration component score from
the watersheds evaluated and assign it as the
ground water to surface water migration
component score for the site,

TABLE 4-25—GROUND WATER TO SURFACE WATER MIGRATION COMPONENT SCORESHEET

Factor categories and factors Mi’,)gm:m Value assigned
Drinking Water Threat
Likelihood of Release to Aquifer:
1. Observed Release 550
2. Potential to Release:
2a. Containment 10
2b. Net Precipitation 10
2c¢. Depth to Aquifer 5
2d. Travel Tima 35
2e, Potential to Release {lines 2a[2b + 2¢ + 2d}) .... 500
3, Likellhood of Release (higher of lines 1 and 2e) ..... 550
Waste Characteristics: :
4. Toxicity/Mobllity/Persistence (a)
5, Hazardous Waste QUANHLY ....iomiiomiomiiminaimmimanmmsonsomeon s (a)
6. Waste Charactaristics 100
Targets:
7. Nearest Inlake 50
8. Population —
8a. Level | Congentrations ... e (b)
8b. Leve! Il Concentrations (b)
8c. Potential Contamination (b)
8d. Population (iines 8a + 8b + 8c)
9. Resources 5
10, Targets (lines 7 + 8d + 9) (b}
Drinking Water Threat Score:
11. Drinking Water Threat Score ([lines 3 x 6 x 101/82,500, subject to a maximum of
100) 100
Human Food Chaln Threat
Likelihood of Release:
12. Likelihood of Release (same value as line 3) 550
Waste Characteristics:
18. Toxicity/Mabillity/Persistence/Bioaccumulation (a)
14. Hazardous Waste Quantity (a)
15. Waste Characleristics . 1,000 R
Targets:
16. Food Chaln Individual 50
17. Population:
17a. Level | Concentrations (b)
17b. Level Il Concentratlons (b)
17¢. Potential Human Food Chain Contamination ..c....eseniesrine (b)
17d. Population (lines 17a + 17b + 17¢) (b)
18, Targets (LInes 16 + 17d) (b)
Human Food Chaln Threat Score:
19, Human Food Chain Threat Score ([lines 12 x 15 x 18)/82,500, subject to a max-
imum of 100) 100
Environmental Threat
Likellhood of Release:
20, Likellhood of Release (same value as line 3) 550
Waste Characteristics:
21, Ecosystern Toxicity/Mobllity/Persistence/Bloaccumulation ..., (a)
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TABLE 4—25—GROUND WATER TO SURFACE WATER MIGRATION COMPONENT SCORESHEET—

Continued
Faclor categories and factors Mz\a:almgm Value assigned
22, Hazardous Waste Quantity (a)
23, Waste Characteristics 1,000
Targets:
24. Sensltive Environments:
24a., Level | Concentrations {b)
24b. Level Il Concentralions (b}
24c. Potential Contamination (b}
24d. Sensitive Environments (lines 24a + 24D + 240) vvevmninismesmimin {b)
25, Targets (value from line 24d) (b}
Environmental Threat Score:
26, Environmental Threat Scare ([lines 20 x 23 x 26}/82,500, subject to a maximum
of 60) 60
Ground Water to Surface Water Migration Component Score for a Watershed
27. Watershed Score¢ (lines 11 + 19 + 286, subject to a maximum of 100} ....cccvuiuns 100
28, Component Score (Sg)° (highest score from Line 27 for all watersheds evalu-
ated, subject to a maximum of 100) 100

aMaximum value applies to waste characteristics category.
bMaximum value not applicable.
¢Do not round to nearest integer.

4.2.2 Drinking water threal. Hvaluate the
drinking water threat for each watershed
based on three factor categories: likelihood
of release, waste characteristics, and targets.

4,2.2.1 Drinking water threat-likelihood of
release. Bvaluate the likelihood of releass
factor category for each watershed in terms
of an observed release factor or a potential
to release factor.

4.2.2.1.1 Observed release. Bstablish an ob-
served release to the uppermost aquifer as
specified in section 8.1.1. If an observed re-
lease can be established for the uppermost
aquifer, assign an observed release factor
value of 550 to that watershed, enter this
value in table 4-25, and proceed to section
4.2,2.1.3. If no observed release can be estab-
lished, assign an observed release factor
value of 0, enter this value in table 4-25, and
proceed to section 4.2.2.1.2.

4.2.2.1.2 Potential to release. Evaluate po-
tential to release only if an observed release
cannot be established for the uppermost ag-
uifer. Calculate a potential to release value
for the uppermost aquifer as specified in sec-
tion 8.1.2 and sections 8.1.2.1 through 8.1.2.5.
Assign the potential to release value for the
uppermost aquifer as the potential to release
factor value for the watershed, HEnter this
value in table 4-25.

4.2.2.1.8 Calculation of drinking water
threat-likelihood of vrelease factor category
value. If an observed release is established
for the uppermost aquifer, assign the ob-
gerved release factor value of 550 as the like-
lihood of release factor category value for
the watershed. Otherwise, assign the poten-
tial to release factor value as the likelihood
of release factor category value for the wa-
tershed. Enter the value assigned in table 4-
25,

4.2.22 Drinking water threat-waste charac-
teristics. Evaluate the waste characteristics
factor category for each watershed based on
two factors: toxicity/mobility/persistence
and hazardous waste guantity. Evaluate only
those hazardous substances available to mi-
grate from the sources at the site to the up-
permost aquifer (see section 3.2)., Such haz-
ardous substances include:

¢ Hazardous substances that meet the cri-
teria for an observed release to ground
water,

o All hazardous substances associated with
a source that has a ground water contain-
ment factor value greater than 0 (see sec-
tions 2.2.2, 2.2.3, and 3.1.2.1).

4.2.2.2.1 Toxicity/mobility/persistence. For
each hazardous substance, assign a toxicity
factor value, a mobility factor value, a per-
sigtence factor value, and a combined tox-
icity/mobility/persistence factor value as
specified in sections 4.2.2.21.1 through
422214,

4.2.2.2.1.1 Toxicity. Assign a toxicity factor
value to each hazardous substance as speci-
fied in section 2.4.1.1,

4.2.2.2.1.2 Mobility. Assign a ground water
mobility factor value to each hazardous sub-
stance as specified in section 8.2.1.2.

4.2.2,2,1.8 Persistence. Assign a surface
water persistence factor value to each haz-
ardous substance as specified in section
4.1.2.2.1.2.

4.2.2.2.1.4 Calculation of toxicity/mobility/
persistence factor wvalue. First, assign each
hazardous substance a toxicity/mobility fac-
tor value from table 3-9 (section 8.2.1.3),
based on the values assigned to the haz-
ardous substance for the toxicity and mobil-
ity factors, Then assign each hazardous sub-
stance a toxicity/mobility/persistence factor

175

66



Pt. 300, App. A

value from table 4-26, based on the values as-
signed for the toxicity/mobility and persist-
ence factors. Use the substance with the
highest toxicity/mobility/ persistence factor
value for the watershed to assign the value
to this factor. Enter this value in table 4-25.

4.2.2.2.2 Hazardous waste quantity. Assign
the same factor value for hazardous waste
quantity for the watershed as would be as-
signed for the uppermost aguifer in section
3.2.2, Enter this value in table 425,
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value, Multiply the toxicity/mobility/persist-
ence and hazardous waste quantity factor
values for the watershed, subject to a max-
imum product of 1 x 108, Based on this prod-
uct, assign a value from table 2-7 (section
2.4.8.1) to the drinking water threat-waste
characteristics factor category for the wa-
tershed. Enter this value in table 4-25.

4.2.2.3 Drinking water threat-targets. Kivalu-
ate the targets factor category for each wa-
tershed based on three factors: nearest in-

4.2.2.2.8 Cualculation of drinking water
threat-waste characteristics factor category

take, population, and resources.

TABLE 4-26—TOXICITY/MOBILITY/PERSISTENCE FACTOR VALUES A

Persistence factor value
Toxicity/mobility factor value
1.0 0.4 0.07 0.0007
10,000 10,000 4,000 700 7
2,000 2,000 800 140 1.4
1,000 1,000 400 70 0.7
200 200 80 14 0.14
100 100 40 7 0.07
20 20 8 14 0.014
10 10 4 0.7 0.007
2 2 0.8 0.14 0.0014
1 1 0.4 0.07 7 x10-4
0.2 0.2 0.08 0014 14x10-+
0.1 0.4 0.04 0.007 7%10°5
0.02 0.02 0.008 0.0014 | 1.4 x10-s
0.01 0.01 0.004 7%x10~+ 7x10~4
0.002 0.002 { 8x10—4 1.4 x 10—+ 1.4x10-6
0,001 0.001 | 4x10—+ 7x10-3 7%10™7
2X 10T s s s b 2x1074| 8x10~5| 14x10-5] 1.4x10-7
1x10-4 1x1074| 4x10-5 7 x10-6 7x10-8
2x10-5 2%x10-5| 8x10~6¢} 14x10-¢| 14x10-8
2% 106 2x10-6( 8x10-7 | 14x10-7| 1.4x10-9°
2x10-7 2x10-7| 8x10~8| 14x10-8| 1.4x10-10
2x10-8 2x10-8] 8x10™°| 14x10-°| 1.4 x10-u
2%x10™9 2x1079 | 8x 10710 ] {4 x10-10| 1.4x70-!2
0 0 0 0 0

aDo not round to nearest integer.

For the nearest intake and population fac-
tors, determine whether the target surface
water intakes are subject to actual or poten-
tial contamination as specified in section
4.1.1.2, subject to the restrictions specified in
sections 4.2.1.3 and 4.2,1.4,

When the intake is subject to actual con-
tamination, evaluate it using Level I con-
centrations or Level II concentrations. De-
termine which level applies for the intake by
comparing the exposure concentrations from
a sample (or comparable samples) to health~
based benchmarks as specified in section
4.1.2.3, except use only those samples from
the surface water in-water segment and only
those hazardous substances in such samples
that meet the conditions in sections 4.2.1.3
and 4.2.1.4.

4.2.2.3.1 Nearest intake. Assign a value to
the nearest intake factor as specified in sec-
tion 4.1,2.3.1 with the following modification.
Tor the intake being evaluated, multiply its
dilution weight from table 4-13 (section
4.1.2.3.1) by a value selected from table 4-27,

Use the resulting product, not the value
from table 4-18, as the dilution weight for
the intake for the ground water to surface
water component. Do not round this product
to the nearest integer,

Select the value from table 4-27 based on
the angle O, the angle defined by the sources
at the site and either the two points at the
intersection of the surface water body and
the l-mile distance ring of any two other
points of the surface water body within the
1-mile distance ring, whichever results in the
largest angle. (See Figure 4-3 for an example
of how to determine ©.) If the surface water
body does not extend to the 1-mile ring at
one or both ends, define © using the surface
water endpoint(s) within the l1-mile ring or
any two other points of the surface water
body within the 1-mile distance ring, which-
ever results in the largest angle,
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TABLE 4—27—DILUTION WEIGHT
ADJUSTMENTS—Continued

As-
Angle © (degrees) signed
vajue 2 As-
Angle © (degrees) signed
0 0 value?
PSS ATR 9% Greater than 234 to 270 07
Greater than 54 to 90 oo Greater than 270 to 306 . 0.8
Greater than 90 to 126 0.3 Greater than 306 to 342 , 0.9
Greater than 126 to 162 . 0.4 Greater than 342 to 360 1.0
Greater than 162 to 198 . 0.5
Greater than 198 to 234 . 0.6 8Do not round to nearest integer.
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e Surface Water

-} Mila Ring

FIGURE 4-3
SAMPLE DETERMINATION OF GROUNB WATER
TO SURFACE WATER ANGLE

TABLE 4-28—TOXICITY/MOBILITY/PERSISTENCE/BIOACCUMULATION FACTOR VALUES A

' Bloaccumlation potentlal factor value
Toxicity/mobility/persistence factor value
60,000 5,000 500 50 5 0.5
10,000 5x108 6 %107 6% 100 5% 10% 6x 104 5,000
4,000 2%x108] 2x107} 2x100| 2x105| 2x104 2,000
2,000 1 %108 1x107 1x 100 1%108 1 %104 1,000
178
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TABLE 4—28—TOXICITY/MOBILITY/PERSISTENCE/BIOACCUMULATION FACTOR VALUES A—Continued

Toxicity/mobillity/petsistence factor value

Bioaccumlation potentlal factor value

50,000 5,000 500 50 5 0.5
1,000 5x 107 5x108 5x108 5x10¢ 5,000 500
800 4 %107 4 %108 4 %108 4 %104 4,000 400
700 35x107 | 35x108| 3.5x%x105 | 3.5x104 3,500 350
400 2 x 107 2x108 2x108 2x104 2,000 200
200 1x107 1x 108 1x108 1x104 1,000 100
140 7x108 7 %108 7x104 7,000 700 70
100 5x 108 5 x 108 5x104 5,000 500 50
80 4 %108 4 x108 4x10¢ 4,000 400 40
70 35x108| 3.5x105] 35x%x104 3,500 350 35
40 2x108 2x108 2x10*% 2,000 200 20
20 1 x 108 1%10% 1x104 1,000 100 10
14 7x108 7x104 7,000 700 70 7
10 5% 108 5x 104 5,000 500 50 5
8 4 %108 4x104 4,000 400 40 4
7 3.5x108 | 3.5x 104 3,500 350 35 3.5
4 2x 108 2x104 2,000 200 20 2
2 1x108 1x 104 1,000 100 10 1
1.4 7 %104 7,000 700 70 7 0.7
1.0 5x 104 5,000 500 50 5 0.5
0.8 4 %104 4,000 400 40 4 0.4
0.7 3.5x 104 3,500 350 35 3.5 0.35
0.4 2x104 2,000 200 20 2 0.2
0.2 1x104 1,000 100 10 1 01
0.14 7,000 700 70 7 0.7 0.07
0.1 5,000 500 50 5 0.5 0.05
0.08 4,000 400 40 4 0.4 0.04
0.07 3,500 350 35 3.5 0.35 0.035
0.04 2,000 200 20 2 0.2 0.02
0.02 1,000 100 10 1 0.1 0.01
0.014 700 70 7 0.7 0.07 0.007
0.01 500 &0 5 0.5 0.05 0.005
0.008 400 40 4 0.4 0.04 0.004
0.007 350 35 3.5 0.35 0.035 0.0035
0.004 200 20 2 0.2 0.02 0.002
0.002 100 10 1 0.1 0.01 0.001
0.0014 70 7 0.7 0.07 0.007 | 7x10—4
0.001 50 5 0.5 0.05 0.005] 5x104
8x 104 40 4 0.4 0.04 0.004 | 4x10—4
7x10-4 35 3.5 0.035 0.035 0.0035 3.5 %
104
4x10~4 20 2 0.2 0.02 0.002| 2x10~4
2x10-4 10 1 0.1 0.01 0.001 | 1x10—4
1.4 x 104 7 0.7 0.07 0.007 | 7x10—4] 7x10—%
1x10-4 5 0.5 0.05 0.005] 5x10-4| 5x10~%
8x10-5 4 0.4 0.04 0.004 | 4x10~+| 4x10~s
7x10-s 3.5 0.35 0.035 0.0035 35x% 3.5 x
10—+ 10-5
4x10-% 2 0.2 0,02 0002 2x1074] 2x105
2x10-5 1 0.1 0.01 0.001 [ 1x1074| 1x10-%
1.4 %103 0.7 0.07 0.007 | 7x10-%| 7x10-5] 7%x10~¢
8x 106 0.4 0.04 0.004 | 4x1074| 4x1075] 4x10°¢
7 %106 0.35 0.035 0.0035 3.5 % 3.6x% 3.5 x
10-4 10-3 10-¢
2x10-6 0.1 0.01 0.001 | 1x1074{ 1x1075} 1x10~¢
14 %106 0.07 0.007 | 7x10~4| 7x10-35| 7x10-6| 7x10~7
8x10-7 0.04 0.004 | 4%10~+| 4x10~5| 4x10-6| 4x10-7
7x10~7 0.035 0.0035 3.5 x 3.6 % 3.5 35 x%
104 105 10-6 10-7
2% 107 0.01 0.001 | 1x10=4| 1x10~5| 1x10~6| 1x10-7
1.4 %107 0.007 | 7x10=4| 7x10-5| 7x10-6¢| 7x10-7| 7x10-8
8x10-8 0.004 | 4x10=4| 4x1075| 4x107¢| 4x10-7| 4x10-8
7 %108 0.0035 3.5 % 35x 3.5 x 3.5 x 3.5 x
10—+ 105 106 107 108
2x10-8 0.001 | 1x1074| 1x1075} 1x107¢| 1x10"7} 1x10-8
1.4 %108 7x10~4| 7x10=5| 7x1076! 7x10~7 | 7x10~8| 7x10~?
8x10-° 4x1074| 4x1073| 4x107¢| 4x10-7| 4x1078| 4x10™°
2% 10~ Tx10™4 | 1x10~5| 1x1076¢| 1x10-7| 1x10-8| 1x10~?
1.4 x10~° 7x10-5| 7x1076| 7%x1077| 7x10~8 | 7x10-9| 7x10-10
8x10-10 4x10-5| 4x1076| 4x10-7| 4x10-8| 4x107°| 4x10~10
1.4 x10710 7x1076 | 7x10-7] 7x10781 7x10~°|7x10-10}| 4x 101
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TABLE 4—28—TOXICITY/MOBILITY/PERSISTENCE/BIOACCUMULATION FACTOR VALUES A—Continued

Bloaccumlation potential factor value
Toxicity/mobility/persistence factor value
50,000 5,000 500 50 5 a5
1.4 x 101t 7x1077 | 7x1078| 7x1079| 7x10~10 [ 7x 101 [ 7x 1012
1.4 x10-12 7x1078 | 7x1079 [ 7x10-10| 7x10~1 [ 7x 10712 | 7 x10~13
0 0 [} 0 0 0 0

a Do not round to nearest integer.

4.2.2,8.2 Population. Rvaluate the popu-
lation factor for the waterghed based on
three factors: Level I concentirations, Level
II concentrations, and potential contamina-
tion. Determine which factor applies to an
intake as specified in section 4.2.2.3. Deter-
mine the population to be counted for that
intake as specified in section 4.1.2.8.2, using
the target distance limits in section 4.2.1.4
and the hazardous substance migration path
in section 4.2.1.2.

4.2,2,3.2.1 Level I concentrations. Assign a
value to this factor as specified in section
4,1.2.3.2.2.

4,2,2.8.2.2 Level II concentrations. Assign a
value to this factor as specified in section
4.1.2.3.2.8.

4.2.2.3.2.8 Polential contamination, For each
applicable type of surface water body in
table 4-14, determine the dilution-weighted
population value as specified in section
4.1.2.3.24. Select the appropriate dilution
weight adjustment value from table 4-27 as
specified in section 4.2.2.3.1.

Calculate the value for the potential con-
tamination factor (PC) for the watershed as
follows:

i=1
where:

A = Dilution weight adjustment value from
table 4-27.

W; = Dilution-weighted population from
table 4-14 for surface water body type i.

n = Number of different surface water body
types in the watershed.

If PC is less than 1, do not round it to the
nearest integer; if PC is 1 or more, round to
the nearest integer. Enter the value in table
4-25, .

4.2.2.8.2.4 Cualculation of population factor
value, Sum the factor values for Level I con-
centrations, Level II concentrations, and po-
tential contamination., Do not round this
sum to the nearest integer. Assign this sum
as the population factor value for the water-
shed. Enter this value in table 4-25.

4.2.2,3.3 Resources. Assign a value to the
resources factor as specified 1in section
4.1.2.3.3.

4.2.2.8.4 Cualculation of drinking water
threat-targets factor category value. Sum the

nearest intake, population, and resources
factor values for the watershed, Do not
round this sum to the nearest integer. Assign
this sum as the drinking water threat-tar-
gets factor category value for the watershed.
Enter this value in table 4-25.

4.2.2.4 Calculation of drinking water threat
score for a watershed. Multiply the drinking
water threat factor category values for like-
lihood of release, waste characteristics, and
targets for the watershed, and round the
product to the nearest integer. Then divide
by 82,600. Assign the resulting value, subject
to a maximum of 100, as the drinking water
threat score for the watershed. Enter this
score in table 4-25.

4.2.83 Human food chain threat. Evaluate
the human food chain threat for a watershed
based on three factor categories: likelihood
of release, waste characteristics, and targets.

4.2.8.1 Human food chain threat-likelihood
of release. Assign the same likelihood of re-
lease factor category value for the human
food chain threat for the watershed as would
be assigned in section 4.2.2.1.3 for the drink-
ing water threat. Enter this value in table 4
25.

4.2.3.2 Human food chain threat-waste char-
acteristics. Evaluate the waste characteristics
factor category for each watershed based on
two factors: toxicity/mobility/persistence/
bioaccumulation and hazardous waste guan-
tity.

4.2.3.2.1 Toxicity/mobility/persistence/bio-
accumulation. Hvaluate all those hazardous
substances eligible to be evaluated for tox-
icity/mobility/persistence in the drinking
water threat for the watershed (see section
4.2,2.2.1).

4.2.3.2.1.1 Toxicily. Assign a toxicity factor
value to each hazardous substance as speci-
fied in section 2.4.1.1.

4,2.8.2.1.2 Mobility. Assign a ground water
mobility factor value to each hazardous sub-
stance as specified for the drinking water
threat (see section 4.2.2.2.1.2).

4.2.3.2.1.8 Persistence. Assign a surface
water persistence factor value to each haz-
ardous substance as specified for the drink-
ing water threat (see section 4.2.2,2.1.8), ex-
cept: use the predominant water category
(that is, lakes; or rivers, oceans, coastal
tidal waters, or Great Lakes) between the
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probable point of entry and the nearest fish-
ery (not the nearest drinking water or re-
sources intake) along the hazardous sub-
stance migration path for the watershed to
determine which portion of table 4-10 to use.
Determine the predominant water category
based on distance as specified in section
4.1.2.2.1.2,

4.2.8.2.1.4 Bioaccumulation potential, Assign
a biocaccumulation potential factor value to
each hazardous substance as specified in sec-
tion 4.1.8.2.1.3.

4.2.8.2.1.56 Calculation of toxicity/mobility/
persistence/ bioaccumulation factor value. As-
sign each hazardous substance a toxicity/mo-
bility factor value from table 3-9 (section
3.2.1.8), based on the values assigned to the
hazardous substance for the toxicity and mo-
bility factors. Then assign each hazardous
substance a toxicity/mobhility/persistence
factor value from table 4-26, based on the
values assigned for the toxicity/mobility and
persistence factors. Then assign each haz-
ardous substance a toxicity/mobility/persist-
ence/bioaccumulation factor wvalue from
table 4-28. Use the substance with the high-
est toxicity/mobility/persistence/biocaccumu-
lation factor value for the watershed to as-
sign the value to this factor for the water-
shed. Enter this value in table 4-25.

4,2.8.2.2 Hazardous waste quantity. Assign
the same factor value for hazardous waste
quantity for the watershed as would be as-
signed in section 4.2.2.2.2 for the drinking
water threat. Enter this value in table 4-26.

4.2.3.2.83 Cualculation of huwman food chain
threat-waste characteristics fuctor category
value. For the hazardous substance selected
for the watershed in section 4.2.3.2.1.5, use its
toxicity/mobility/ persistence factor value
and bioaccumulation potential factor value
as follows to assign a value to the waste
characteristics factor category. First, mul-
tiply the toxicity/mobility/persistence factor
value and the hazardous waste quantity fac-
tor value for the watershed, subject to a
maximum product of 1 x 108, Then multiply
this product by the biocaccumulation poten-
tial factor value for this hazardous sub-
stance, subject to a maximum product of 1 X
1012, Based on this second product, assign a
value from table 2-7 (section 2.4.3.1) to the
human food chain threat-waste characteris-
tics factor category for the watershed. Enter
this value in table 4-25.

4.2.3.3 Human food chain threat-targets.
Bvaluate two target factors for the water-
shed: food chain individual and population,

For both factors, determine whether the
target fisheries are subject to Level I con-
centrations, Level II concentrations, or po-
tential human food chain contamination. De-
termine which applies to each fishery (or
portion of a fishery) as specified in section
4.1.8.3, subject to the restrictions specified in
sections 4.2.1.3 and 4.2.1.4.

Pt. 300, App. A

4.2.8.81 Food chain individual. Assign a
value to the food chain individual factor as
specified in section 4.1.8.3.1 with the fol-
lowing modification. When a dilution weight
is used, multiply the appropriate dilution
weight from table 418 by the adjustment
value selected from table 4-27, as specified in
section 4.2.2.3.1. Use the resulting product,
not the value from table 4-18, as the dilution
weight in assigning the factor value. Do not
round this product to the nearest integer.
Enter the value assigned in table 4-25.

4.2.3.3.2 Population. BEvaluate the popu-
lation factor for the watershed based on
three factors: Level I concentrations, Level
II concentrations, and potential human food
chain contamination. Determine which of
these factors is to be applied to each fishery
as specified in section 4.2.8.3.

4.2.3.8.2.1 Level I concentrations. Assign a
value to this factor as specified in section
4.1.8.8.2.1. Enter this value in table 4-25.

4.2.8.8.2.2 Level II concentrations. Assign a
value to this factor as specified in section
4.1.3.3.2.2, Bnter this value in table 4-25.

4.2.3.8.2.3 Potential human food chuain con-
tamination. Assign a value to this factor as
specified in section 4.1.83.8.2.83 with the fol-
lowing modification. For each fishery being
evaluated, multiply the appropriate dilution
weight for that fishery from table 413 by the
adjustment value selected from table 4-27, as
specified in section 4.2.2.3.1. Use the result-
ing product, not the value from table 4-13, as
the dilution weight for the fishery. Do not
round this product to the nearest integer.
Enter the value assigned in table 4-25.

4.2,3.3.2.4 Cualculation of population fuctor
value, Sum the factor values for Level I con-
centrations, Lievel I concentrations, and po-
tential human food chain contamination for
the watershed. Do not round this sum to the
nearest integer. Assign this sum as the popu-
lation factor value for the watershed. Enter
this value in table 4-25.

4.2.8.8.8 Cualculation of human food chain
threat-targets factor category value. Sum the
food chain individual and population factor
values for the watershed. Do not round this
sum to the nearest integer. Assign this sum
as the human food chain threat-targets fac-
tor category value for the watershed. Enter
this value in table 4-25.

4.2.834 Culculation of hwman food chain
threat score for a watershed. Multiply the
human food chain threat factor category val-
ues for likelihood of release, waste charac-
teristics, and targets for the watershed, and
round the product to the nearest integer.
Then divide by 82,500, Assign the resulting
value, subject to a maximum of 100, as the
human food chain threat score for the water-
shed. Enter this score in table 4-25.

4.2.4 Environmental threat. Bvaluate the
environmental threat for the watershed
based on three factor categories: likelihood
of release, waste characteristics, and targets.
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4.2.4.1 Environmental threat-likelihood of re-
lease. Assign the same likelihood of release
factor category value for the environmental
threat for the watershed as would be as-
signed in section 4.2.2.1.8 for the drinking
water threat, Enter this value in table 4-25.

4.2.4.2 Environmental ihreat-waste charac-
teristics, Evaluate the waste characteristics
factor category for each watershed based on
two factors: ecosystem toxicity/mobility/per-
sistence/bloaccumulation and hazardous
waste quantity.

4.2.4.2.1 Ecosystem toricity/mobility/persist-
ence/bioaccumulation. Evaluate all those haz-
ardous substances eligible to be evaluated
for toxicity/mobility/persistence in the
drinking water threat for the watershed (see
section 4.2.2.2.1).

4.2.4.2.1.1 Ecosystem tozxicity, Assign an eco-
system toxicity factor wvalue to each haz-
ardous substance as specified in section
41.4.2.1.1,

4.2.4.2,1.2 Mobility. Assign a ground water
mobility factor value to each hazardous sub-
stance as specified in section 4.2.2.2.1.2 for
the drinking water threat,

4.2.4.2.1.3 Persistence. Assign a surface
water persistence factor value to each haz-
ardous substance as specified in section
42.2.2.1.3 for the drinking water threat, ex-
cept: use the predominant water category
(that is, lakes; or rivers, oceans, coastal
tidal waters, or Great Lakes) between the
probable point of entry and the nearest sen-

40 CFR Ch. | (7-1-19 Edition)

sitive environment (not the nearest drinking
water or resources intake) along the haz-
ardous substance migration path for the wa~
tershed to determine which portion of table
410 to use. Determine the predominant
water category based on distance as specified
in section 4.1.2.2.1.2.

42,4214 Ecosystem bioaccumulation poten-
tial. Assign an ecosystem bioaccumulation
potential factor value to each hazardous sub-
stance as specified in section 4.1.4.2.1.3.

4.2.4.2.1.6 Cualculation of ecosystem tozicity/
mobility/versistence/  bioaccumulation  factor
value, Assign each hazardous substance an
scosystem toxicity/mobility factor wvalue
from table 3-9 (section 3.2.1.3), based on the
values assigned to the hazardous substance
for the ecosystem toxicity and mobility fac-
tors., Then assign each hazardous substance
an ecosystem toxicity/mobility/persistence
factor value from table 4-29, based on the
values assigned for the ecosystem toxicity/
mobility and persistence factors. Then as-
sign each hazardous substance an ecosystem
toxicity/mobility/persistence/bioaccumula~
tion factor value from table 4-30, based on
the values assignhed for the ecosystem tox-
icity/mobility/persistence and ecosystem bio-
accumulation potential factors. Select the
substance with the highest ecosystem tox-
icity/mobility/persistence/bicaccumulation
factor value for the watershed and use it to
assign the value to this factor for the water-
shed. Enter this value in table 4-25.

TABLE 4-29—ECOSYSTEM TOXICITY/MOBILITY/PERSISTENCE FACTOR VALUES A

Persistence factor value
Ecosystem toxicity/mobility factor value
1.0 0.4 0.07 0.0007
10,000 10,000 4,000 700 7
2,000 2,000 800 140 1.41,000
1,000 1,000 400 70 0.7
200 200 80 14 0.14
100 100 40 7 0.07
20 20 8 1.4 0.014
10 10 4 0.7 0.007
2 2 0.8 0.14 0.0014
1 1 0.4 0.07 7x10~+
0.2 0.2 0.08 00141 14x10+
0.1 01 0.04 0.007 7x10-5
0.2 0.2 0.008 0.0014| 1.4 x10~s
0,01 0.01 0.004 7 %1074 7x10-¢
0.002 0.002| 8x10=4| 1.4x10~4| 1.4x10-¢
0.001 0.001 | 4x10-4 7%x10-5 7x10-7
2%10™4 ... 2x10~4| 8x10~5 | 1.4x10-5| 1.4x10-7
1x10-4 1x10=4| 4x10-5 7 %106 7 %108
2x10-5 2x10~5) 8x1076| 14x10-6| 1.4x10~8
2x 1076 2x10~6 1 8x10-7| 14x10~7| 1.4x10-9
2x10-7 2x10-7| 8x10~-8%| 1.4x10-8| 1.4 x10-10
2x 108 2x1078 [ 8x10-9| 1.4x107°| 1.4x10~1!
2x10-° 2x10-9 [ 8x10710| 14 x10-10| 1.4 x10~12
0 0 0 0 0

a Do not round to nearest Integer.
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TABLE 4-30—ECOSYSTEM TOXICITY/MOBILITY/PERSISTENCE/BIOACCUMULATION FACTOR VALUES A

Ecosystem toxicity/mobliity/persistence factor value

Ecosystem bloaccumulation potential factor value

50,000 5,000 500 50 5 0.5
10,000 5x 108 5x107 5x 108 5x 108 5x 104 5,000
4,000 2x 108 2x107 2x108 2x 108 2x 104 2,000
2,000 1, x 108 1x107 1x 108 1x10% 1x 104 1,000
1,000 5x 107 5x108 5x108 5x 104 5,000 500
800 4 %107 4 x 106 4x108 4x104 4,000 400
700 35x107 | 35x108| 35x105| 3.5x104 3,500 350
400 2x107 2x108 2 x 108 2x104 2,000 200
200 1x107 1x108 1x108 1x10 1,000 100
140 7x108 7 %108 7 %104 7,000 700 70
100 5x 108 5x 108 5x 104 5,000 500 50
80 4 x 106 4 %108 4 %104 4,000 400 40
70 35x108 | 35x105]| 3.5x104 3,500 350 35
40 2x10¢ 2x10° 2 x 104 2,000 200 20
20 1x108 1%x10% 1x104 1,000 100 10
14 7 %108 7 %104 7,000 700 70 7
10 5% 108 5x 104 5,000 500 50 5
8 4 %105 4x10% 4,000 400 40 4
7 35x105] 3.5x104 3,500 350 35 35
4 2 x 105 2x104 2,000 200 20 2
2 1x105 1x104 1,000 100 10 1
1.4 7x104 7,000 700 70 7 0.7
1.0 5x 104 5,000 500 50 5 0.5
0.8 4 %104 4,000 400 40 4 0.4
0.7 3.5 x 104 3,500 350 35 35 0.35
0.4 2x 104 2,000 200 20 2 0.2
0.2 1x104 1,000 100 10 1 0.1
0.14 7,000 700 70 7 0.7 0.07
0.1 5,000 500 50 5 0.5 0.05
0.08 4,000 400 40 4 0.4 0.04
0.07 3,500 350 35 3.5 0.35 0.035
0.04 2,000 200 20 2 0.2 0.02
0.02 1,000 100 10 1 0.1 0.01
0.014 700 70 7 0.7 0.07 0.007
0.01 500 50 5 0.5 0.05 0.005
0.008 400 40 4 0.4 0.04 0.004
0.007 350 35 3.5 0.35 0.035 0.0035
0.004 200 20 2 0.2 0.02 0.002
0.002 100 10 1 0.1 0.01 0.001
0.0014 70 7 0.7 0.07 0.007 | 7x10—+
0.001 50 5 0.5 0.058 0005 5x10+
8x 10—+ 40 4 04 0.04 0,004 | 4x10—+
7x 1074 35 35 0.35 0.035 0.0035 35 x
10—+
4x 107+ 20 2 0.2 0.02 0.002 | 2x10-+
2x1074 10 1 0.1 0.01 0.001 | 1x10-4
14 x 10—+ 7 0.7 0.07 0.007 | 7x1074] 7x105
1x10~4 5 0.5 0.05 0.005| 6x1074| 5x 105
8x10-5 4 0.4 0.04 0.004 | 4x1074| 4x10~5
7x10-% 35 0.35 0.035 0.0035 3.5x% 3.5 x
10—+ 105
4x10-% 2 0.2 .02 0002 | 2x1074| 2x10-5
2x 103 1 0.1 0.01 0.001 | 1x1074| 1x10-5
1.4 x 105 0.7 0.07 0.007 | 7x10~4| 7x10-5| 7x10-¢
8x10-¢ 0.4 0.04 0.004 | 4x10~4| 4x10-5] 4x10~¢
7x10-6 0.35 0.035 0.0035 36 x 3.5x 3.5 x
104 10-5 106
2 %106 0.1 0.01 0,001 | 1x10=4| 1x10=5| 1x1076
1.4 % 10-0 0.07 0.007 )} 7x1074 | 7x10=5| 7x10-6| 7x10"7
8x 1077 0.04 0004 4x1074| 4x10~5| 4x1076| 4x10"7
7x10-7 0.035 0.0035 3.5 x 3.5 x 3.5 x 3.5 x
104 10-5 10-6 107
2x10-7 0.01 0,001 | 1x10~4| 1x10~5| 1x10-6| 1x10-7
1.4 x10-7 0.007 | 7x1074| 7x10=5| 7x10-6]| 7%x10"7| 7x10-8
8x10-8 0.004| 4x10"4| 4x10=5]| 4x1076]| 4x10~7| 4x10-8
7%x10-8 0.0035 3.5 % 3.5 x 3.5x 3.5 x 3.5 x
104 10-s 10-¢ 10-7 10-8
2x10-8 0.001 | 1x1074} 1x10~8| 1x1076| 1x10-7] 1x10~8
14 x 108 7x1074 | 7x1075| 7x1076 [ 7x10-7| 7x1078| 7x10™°
8x107° 4x10=4| 4%x105| 4x10"6| 4x10~7| 4x10-8| 4x10~9
2x10-° 11074 1x1075[ 1x10~6] 1x10-7] 1x10-8| 1x10~*
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TABLE 4--30—ECOSYSTEM TOXICITY/MOBILITY/PERSISTENCE/BIOAGCUMULATION FAGTOR VALUES A—

Continued
Ecosystem bioaccumulation potential factor value
Ecosystem toxiclty/mobility/persistence factor value

50,000 5,000 500 50 5 0.5
14 x10~° 7x10-5| 7x10-6] 7x10-7| 7x1078 | 7x10-9|7x10~t0
8x 10—t 4x10-5| 4x10-6| 4x1077 | 4x1078} 4x10-%|4x10-10
14 x 1010 7x10-6| 7x10=7| 7x10=8 | 7x10-9 | 7x 10~ | 7x10-11
1.4 x10-1 7x10-7| 7x1078| 7x10~9 | 7x10-10| 7 x10-t1 | 7x 1012
1.4 x 1012 7x10-8| 7x1072| 7x10~10| 7 x10~1 [ 7x 1012 | 7 x10-13
0 0 4] 0 0 0 0

a Do not round to nearest intager.

4.2.4.2.2 Huoazardous waste quantity. Assign
the same factor value for hazardous waste
quantity for the watershed as would be as-
signed in section 4.2.2.2.2 for the drinking
water threat. Enter this value in table 4-25.

4,2.4.23 Cualculation of environmental
threat-waste characteristics factor category
value, For the hazardous substance selected
for the watershed in section 4.2.4.2.1.5, use its
ecosystem toxicity/mobility/persistence fac-
tor value and ecosystem bioaccumulation
potentilal factor value ag follows to assign a
value to the waste characteristics factor cat-
egory. First, multiply the ecosystem tox-
icity/mobility/persistence factor value and
the hazardous waste quantity factor value
for the watershed, subject to a maximum
product of 1 x 108, Then multiply this product
by the ecosystem bicaccumulation potential
factor value for this hazardous substance,
subject to a maximum product of 1 x 1012,
Based on this product, assign a value from
table 2-7 (section 2.4.3.1) to the environ-
mental threat-waste characteristics cat-
egory for the watershed. Enter the value in
table 4-26.

4.2.4.83 Environmental threat-targets. Evalu-
ate the environmental threat-targets factor
category for a watershed using one factor:
sensitive environments.

4.2.4.8.1 Sensitive environments. Evaluate
sensitive environments for the watershed
based on three factors: Level I concentra-
tions, Level II concentrations, and potential
contamination. Determine which applies to
each sensitive environment as specified in
section 4.1.4.8.1, except: use only those sam-
ples from the surface water in-water segment
and only those hazardous substances in such
gamples that meet the conditions in sections
4.2.1.3 and 4.2.1.4.

4.2,4.3.1.1 Level I concentrations. Assign a
value to this factor as specified in section
4,1.4.3.1.1. Enter this value in table 4-25.

4,2.4.8.1.2 Level II concentrations. Assign a
value to this factor as specified in section
4.1.4.8.1,2. Enter this value in table 4-25.

4.2,4.3.1.3 Potential contamination, Assign a
value to this factor as specified in section
4.14.3.1.83 with the following modification.
Multiply the appropriate dilution weight

from table 4-13 for the sensitive environ-
ments in each type of surface water body by
the adjustment value selected from table 4~
27, as specified in section 4.2.2.3.1. Use the re-
sulting product, not the value from table 4-
18, as the dilution weight for the sensitive
environments in that type of surface water
body. Do not round this product to the near-
est integer, Enter the value assigned in table
4-25,

4.2.4.3.1.4 Calculation of environmenial
threat-targets factor category value, Sum the
values for Level I concentrations, Level IL
concentrations, and potential contamination
for the watershed. Do not round this sum to
the nearest integer. Assign this sum as the
environmental threat targets factor cat-
egory value for the watershed. Enter this
value in table 4-25.

4,2.4.4 Cualculation of environmental threat
score for o watershed. Multiply the environ-
mental threat factor category values for
likelihood of release, waste characteristics,
and targets for the watershed, and round the
product to the nearest integer. Then divide
by 82,500. Assign the resulting value, subject
to a maximum of 60, as the environmental
threat score for the watershed. Enter this
score in table 4-25,

4.2.6 Cualculation of ground water to surface
water migration component score for a water-
shed. Sum the scores for the three threats for
the watershed (that is, drinking water,
human food chaln, and environmental
threats). Assign the resulting score, subject
to a maximum value of 100, as the ground
water to surface water migration component
score for the watershed. Enter this score in
table 4-25.

4.2.6 Cualculation of ground water to surface
water migration component score. Select the
highest ground water to surface water mi-
gration component score from the water-
sheds evaluated. Assign this score as the
ground water to surface water migration
component score for the site, subject to a
maximum score of 100, Enter this score in
table 4-25.

4.8 Cualculation of surface waler migralion
pathway score, Determine the surface water
migration pathway score as follows:
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o If only one of the two surface water mi-
gration components (overland/flood or
ground water to surface water) is scored, as-
sign the score of that component as the sur-
face water migration pathway score.

o If both components are scored, select the
higher of the two component scores from sec-
tions 4.1.6 and 4.2.6. Assign that score as the
surface water migration pathway score.

5.0 SoOIL EXPOSURE AND SUBSURFACE
INTRUSION PATHWAY

5.0.1 Exposure components. Rvaluate the
soil exposure and subsurface intrusion path-
way hased on two exposure components:

Pt. 300, App. A

« Soil exposure component (see section
5.1).

¢ Subsurface intrusion component (see sec-
tion 5.2).

Score one or both components considering
their relative importance. If only one compo-
nent is scored, assign itis score as the soil ex-
posure and subsurface intrusion pathway
score, If both components are scored, sum
the two scores and assign it as the soil expo-
sure and subsurface intrusion pathway score,
subject to a maximum of 100.
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tics, and targets. Figure 5-1 indicates the

threats based on three factor categories:
Likelibood of exposure, waste characteris-

Evaluate both

6.1 Soil exposure component. Evaluate the
soil exposure component based on two
Resident population threat and

nearby population threat,

threats:
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factors included within each factor category
for each type of threat.

Pt. 300, App. A

Determine the soil exposure component
score (S;) In terms of the factor category
values as follows;

_ 2 (LE)(WE)(TY)

se

Where:

LE; = Likelihood of exposure factor category
value for threat 1 (that is, resident popu-
lation threat or mearby population
threat).

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

SF

Ty = Targets factor category value for threat
i,
SF = Scaling factor.
Table 6-1 outlines the specific calculation
procedure.

TABLE 5—1—S80IL EXPOSURE COMPONENT SCORESHEET

Factor categorles and factors M%)gmgm asvs?gf\% "
Resldent Papulation Threat
Likelthoed of Exposure:
1. Likelihood of Exposure 550
Waste Characteristics:
2, Toxicity (2)
3. Hazardous Waste Quantity =)
4. Waste Ch isti 100
Targets:
85, Resldent Individual 50
6. Resident Population:.
6a. Level | Concentrations ®
6b. Level I Concentrations ®)
6c. Resident Poputation {lines 6a + 6b) )
7. Workers 15
8, Resources 5
9, Terrestrial Sensitive Environments ©@
10. Targets (fines 5 + 6c+ 7 + 8 + 9) ®)
Resident Population Threat Score:
11. Resident Population Threat (lines 1 x4 x 10) (®)
Nearby Population Threat
Likelihood of Exposure:
Attractiveness/Accessibllity 100
13. Area of Contamination 100
14, Likelthood of Exposure 500
Waste Characteristics:
15. Toxicity ()
16. Hazardous Waste Quantity @
17. Waste Characteristics 100
Targets:
18, Nearby Individual 1
18, Population Within 1 Mile ®)
20. Targets (lines 18 + 19) ®)
Nearby Population Threat Score:
21. Nearby Population Threat (lines 14 x 17 x 20) )
Soil Exposure Component Score:
22. Soll Exposure Component Score? (S,), (ines [11 + 21)/82,500, subject to a
maximum of 100) 100

a Maximum value applies to waste characteristics category.
bMaximum value not applicable.

°No specific maximum value applies to factor. However, pathway score based solely on terrestrial sensitive environments Is

limited {0 maximum of 60.
4Do not reund to nearest integer.
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5.1.0 General considerations. Hvaluate the
soil exposure component based on areas of
observed contamination:

« Consider observed contamination to be
present at sampling locations where analytic
evidence indicates that:

—A hazardous substance attributable to the
site is present at a concentration signifi-
cantly above background levels for the site
(see Table 2-3 in section 2.3 for the criteria
for determining analytical significance),
and

—This hazardous substance, if not present at
the surface, is covered by 2 feet or less of
cover material (for example, soil).

+ HEstablish areas of observed contamina-
tion based on sampling locations at which
there is observed contamination as follows:
—PFor all sources except contaminated soil, if

observed contamination from the site is

present at any sampling location within
the source, consider that entire source to
be an area of observed contamination.

—For contaminated soil, consider both the
sampling location(s) with observed con-
tamination from the site and the area
lying between such locations to be an area
of observed contamination, unless avail-
able information indicates otherwise.

« If an area of observed contamination (or
portion of such an area) is covered by a per-
manent, or otherwise maintained, essen-
tially impenetrable material (for examplse,
agphalt) that is not more than 2 feet thick,
exclude that area (or portion of the area) in
evaluating the soil exposure component,

e For an area of observed contamination,
consider only those hazardous substances
that meet the criteria for observed contami-
nation for that area to be assoclated with
that area in evaluating the soll exposure
component (see section 2.2.2).

If there 18 observed contamination, assign
scores for the resident population threat and
the nearby population threat, as specified in
sections 5.1.1 and 56.1.2. If there is no observed
contamination, assign the soil exposure com-
ponent of the soil exposure and subsurface
intrusion pathway a score of 0,

5,11 Resident population threat. Evaluate
the resident population threat only if there
is an area of observed contamination in one
or more of the following locations:

40 CFR Ch. | (7-1-19 Edition)

¢ Within the property boundary of a resi-
dence, school, or day care center and within
200 feet of the respective residence, school, or
day care center, or

» Within a workplace property boundary
and within 200 feet of a workplace area, or

¢ Within the boundaries of a resource spec-
ified in section 5.1.1.3.4, or

s Within the boundaries of a terrestrial
sensitive environment specified in section
5.1.1.8.5.

If not, assign the vresident population
threat a value of 0, enter this value in Table
5-1, and proceed to the nearby population
threat (section 5.1.2).

51.1.1 Likelihood of exposure. Assign a
value of 5560 to the likelihood of exposure fac-
tor category for the resident population
threat if there is an area of observed con-
tamination in one or more locations listed in
section 5.1.1, Enter this value in Table 5-1.

51.1.2 Waste characteristics. Evaluate
wagste characteristics based on two factors:
toxicity and hazardous waste quantity,
Evaluate only those hazardous substances
that meet the criteria for observed contami-
nation at the site (see section 5.1.0).

5.1.1.2.1 Toxicity. Assign a toxicity factor
value to each hazardous substance as speci-
fied in section 2.4.1.1. Use the hazardous sub-
stance with the highest toxicity factor value
to assign the value to the toxicity factor for
the resident population threat. Enter this
value in Table 5-1.

5.1.1.2.2 Haezardous waste quantity. Assign a
hazardous waste quantity factor value as
specified in section 2.4.2, In estimating the
hazardous waste quantity, use Table 5-2 and:

¢ Consider only the first 2 feet of depth of
an area of observed contamination, except as
specified for the volume measure.

¢ Use the volume measure (see section
2.4.2.1.3) only for those types of areas of ob-
served contamination listed in Tier C of
Table 5-2. In evaluating the volume measure
for these listed areas of observed contamina-
tion, use the full volume, not just the vol-
ume within the top 2 feet.

e Use the area measure (see section
2.4.2.14), not the volume measure, for all
other types of areas of observed contamina-
tion, even if their volume is known.

Enter the value assigned in Table 5-1.

TABLE 5-2—HAZARDOUS WASTE QUANTITY EVALUATION EQUATIONS FOR SOIL EXPOSURE

COMPONENT
Equation for
Tler Measure Units assigning
valuee
Hazardous Constituent Quantity (C) Ib C.
Hazardous Wastestream Quantity (W) Ib W/6,000.
Volume (V).
Surface Impoundment VA2 V/i2.5.
Drumsd .......... gallon V/500.
Tanks and Containers Other Than Drums yda V/2.5,
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TABLE 5-2—HAZARDOUS WASTE QUANTITY EVALUATION EQUATIONS FOR SOil. EXPOSURE
COMPONENT—Continued

Equation for
Tier Measure Units assigning
valuea
DP e Area (A).

Landfil ft2 A/34,000.
Surface Impoundment ft2 AN3.

Surface Impoundment (Buried/backfilled) ft2 A/13.

Land treatment ft2 Al270.

Pilee ft2 A/34,
Contaminated Soll ft2 A/34,000.

aDo not round nearest integer.

b Convert volume to mass when nacessary: 1 ton = 2,000 pounds = 1 cublc yard = 4 drums = 200 gallons.

eUse volume measure only for surface impoundments containing hazardous substances present as liquids. Use area meas-
ures In Tler D for dry surface impoundments and for buried/backfilled surface impoundments.

dif actual volume of drums is unavailable, assume 1 drum = 50 gallons.

eUse land surface area under pile, not surface area of plle.

5.1.1.2.83 Cualculation of wauste characteristics
factor category value. Multiply the toxicity
and hazardous waste quantity factor values,
subject to a maximum product of 1 x 108,
Based on this product, assign a value from
Table 2-7 (section 2.4.3.1) to the waste char-
acteristics factor category. Enter this value
in Table 5-1.

5.1.1.8 Targets. Evaluate the targets factor
category for the resident population threat
based on five factors: Resldent individual,
resident population, workers, resources, and
terrestrial sensitive environments,

In evaluating the targets factor category
for the resident population threat, count
only the following as targets:

e« Resident individual—a person living or
attending school or day care on a property
with an area of observed contamination and
whose residence, school, or day care center,
respectively, is on or within 200 feet of the
area of observed contamination.

o Worker—a person working on a property
with an area of observed contamination and
whose workplace area is on or within 200 feet
of the area of observed contamination.

« Resources located on an area of observed
contamination, as specified in section 5.1.1.

o Terrestrial sensitive environments lo-
cated on an area of observed contamination,
as specified in section 5.1.1.

5.1.1.8.1 Resident individual. Evaluate this
factor based on whether there is a resident

individual, as specified in section 5.1.1.3, who
is subject to Lievel I or Level II concentra-
tions.

First, determine those areas of obgerved
contamination subject to Level I concentra-
tions and those subject to Level II con-
centrations as specified in sections 2.5.1 and
2.56.2. Use the health-based benchmarks from
Table 5-8 in determining the level of con-
tamination. Then assign a value to the resi-
dent individual factor as follows:

« Assign a value of 50 if there is at least
one resident individual for one or more areas
subject to Lievel I concentrations.

¢ Assign a value of 45 if there is no such
resident individuals, but there is at least one
resident individual for one or more areas
subject to Lievel IT concentrations.

« Assign a value of 0 if there is no resident
individual.

Enter the value assigned in Table 5-1.

5.1.1.8.2 Resident population. Bvaluate resi-
dent population based on two factors: Lievel
I concentrations and Level II concentrations.
Determine which factor applies as specified
in sections 2.5.1 and 2.5.2, using the health-
based benchmarks from Table §5-3. Evaluate
populations subject to Level 1 concentra-
tions as specified in section 5.1.1.3.2.1 and
populations subject to Level II concentra-
tions as specified in section 5.1.1.8.2.2.

TABLE 5~-3—HEALTH-BASED BENCHMARKS FOR HAZARDOUS SUBSTANCES IN SOILS

Screening concentration for cancer corresponding to that concentration that correspands to the 10 —¢ individual cancer risk for

oral exposures.

Screening concentration for noncancer toxicological responses corresponding to the Reference Dose (RfD) for oral exposures.

Count only those persons meeting the ori-
teria for resident individual as specified in
section 5.1.1.3. In estimating the number of
people living on property with an area of ob-

served contamination, when the estimate is
baged on the number of residences, multiply
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each residence by the average number of per-
sons per residence for the county in which
the residence is located,

65.1.1.3.2.1 Level I concentrations. Sum the
number of resident individuals subject to
Level I concentrations and multiply this
sum by 10. Assign the resulting product as
the value for this factor, Enter this value in
Table 6-1.

6.1.1.3.2,2 Level II concentrations. Sum the
number of resident individuals subject to
Level IT concentrations. Do not include those
people already counted under the Level I
concentrations factor. Assign this sum as
the value for this factor, Enter this value in
Table 6-1.

5.1.1,3.2.3 Cealculation of resident population
Sactor value. Sum the factor values for Level
I concentrations and Level II concentrations.
Assign this sum as the resident population
factor value, Enter this value in Table 6-1.

5.1.1.3.3 Workers, Evaluate this factor
based on the number of workers that meet
the section 5.1.1.8 criteria. Assign a value for
these workers using Table 5-4, Enter this
value in Table 5-1.

ES

Where:

8; = Value(s) assigned from Table 5-6 to ter-
restrial sensitive environment i.

n = Number of terrestrial sensitive environ-
ments meeting section 6.1.1.3 criteria,

1l

ANGE
L
g
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TABLE 5~4~-FACTOR VALUES FOR WORKERS

Assigned
Number of workers valug
0 0
1to 100 5
101 to 1,000 10
Graater than 1,000 ....covcriinvemiricmsmsnsanen 16

5.1,1.34 Resources, Evaluate the resources
factor ag follows:

¢ Assign a value of § to the resources fac-
tor {f one or more of the following is present
on an area of observed contamination at the
site:
—Commereial agriculture,
—Commercial silviculture.
—Commercial llvestock production or com-

mercial livestook grazing.

» Asgign a value of 0 if none of the above
are present.

Enter the value assigned in Table 5-1,

5.1.1.3.6 Terresirial sensitive environments,
Assign value(s) from Table 5-5 to each terres-
trial sensitive environment that meets the
eligibility criteria of section 6,1.1.3.

Caloulate a value (ES) for terrestrial sen-
sitive environments as follows:

Because the pathway score based solely on
terrestrial sensitive environments is limited
to a maximum of 60, determine the value for
the terrestrial sensitive environments factor
as follows:

TABLE 5-5—TERRESTRIAL SENSITIVE ENVIRONMENTS RATING VALUES

Terrestrial sensitive environments

Assigned
velue

Terrestrial critical habitat® for Federal dasignated endangsred or th

National Park
Designated Federal Wildemess Area

d spec 100

National Monument,

Terrestrial habitat known to be used by Federa! designated or proposed threatened or endangered specles ...... 75

Natlonal Preserve (t trial)
Natlonal or State Terrestria! Wildlife Refuge

Federal land designated for protection of natural ecosy

Wi,

Administratively proposed Federal V Area

Tarrestrial areas wlilized for breeding by large or dense aggregations of anlmals®,
Terrestrial habitat known to be used by State deslgnated endangered or threatened species ...
Terrastrial habltat known to be used by specles under review as to Its Federal designate

or threatened status
State lands designated for wildlife or game manag

50

25

State designated Nalural Areas

Particular areas, relatively small in size, Important to maintenance of unique biotic communities,

aCritlcat habltat as defined In 50 CFR 424.02,
bLimit to vertebrate specles,
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» Multiply the values assigned to the resi-
dent population threat for likelihood of ex-
posure (LE), waste characteristics (WC), and
ES. Divide the product by 82,500.

Pt. 300, App. A

—If the result is 60 or less, assign the value
ES as the terrestrial sensitive environ-
ments factor value.

—If the result exceeds 60, calculate a value
EC as follows:

_ (60)(82,500)
~ T (LE)(WO)

Assign the value EC as the terrestrial sen-
sitive environments factor value. Do not
round this value to the nearest integer.

Enter the value assigned for the terrestrial
sensitive environments factor in Table 5-1.

5.1.1.3.6 Calculation of resident population
targets factor category value. Sum the values
for the resident individual, resident popu-
lation, workers, resources, and terrestrial
gsensitive environments factors, Do not round
to the nearest integer. Assign this sum as
the targets factor category value for the
resident population threat. Bnter this value
in Table 5-1.

5.1.1.4 Cualculation of resident population
threat score. Multiply the values for likeli-
hood of exposure, waste characteristics, and
targets for the resident population threat,
and round the product to the nearest integer.
Assign this product as the resident popu-
lation threat score. Enter this score In Table
5-1,

5.1.2 Nearby population threat. Include in
the nearby population only those individuals
who live or attend school within a l-mile
travel distance of an ares of observed con-
tamination at the site and who do not meet

the criteria for resident individual as speci-
fied in section 5.1,1.8,

Do not consider areas of observed contami-
nation that have an attractiveness/accessi-
bility factor value of 0 (see section 5.1.2.1.1)
in evaluating the nearby population threat.

5.1.2.1 Likelihood of exposure. Evaluate two
factors for the likelihood of exposure factor
category for the nearby population threat:
attractiveness/accessibility and area of con-
tamination.

5.1.2.1.1 Atitractiveness/accessibility. Assign
a value for attractiveness/accessibility from
Table 5-6 to each area of observed contami-
nation, excluding any land used for resi-
dences. Select the highest value assigned to
the areas evaluated and use it as the value
for the attractiveness/accessibility factor.
Enter this value in Table 5-1.

5.1.2.1.2 Area of contamination. Evaluate
area of contamination based on the total
area of the areas of obgerved contamination
at the site, Count only the area(s) that meet
the criteria in section 5.1.0 and that receive
an attractiveness/accessibility value greater
than 0. Assign a value to this factor from
Tableb-7, Enter this value in Table 51,

TABLE 5—6—ATTRACTIVENESS/ACCESSIBILITY VALUES

Asslgned
Area of observed contamination vaius

Designated recreational area 100
Regularly used for public recreation (for example, fishing, hiking, sofiball) 75
Accessible and unigue recreational area {for example, vacant lots in urban area) 75
Moderately accessible {(may have some access Improvements, for example, gravel road), with some public

recreation use 50
Slightly accessible (for example, extremely rural area with no road improvemsnt), with some public recreation

use 25
Accessible, with no public recreation use 10
Surrounded by maintained fence or combination of maintained fence and natural bArfiers ... 5
Physically inaccessible to public, with no evidence of public recreation use 0

TABLE 5—7—AREA OF CONTAMINATION FACTOR VALUES
Total area of the areas of observed contamination (square feet} Asvs;lszjn:d

Less than or equal to 5,000 5
Greater than 5,000 to 125,000 20
Greater than 125,000 to 250,000 40
Greater than 250,000 to 375,000 B0
Greater than 375,000 to 500,000 80
Greater than 500,000 100
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5.1.2,1.8 Likelihood of exposure factor cat-
egory value. Assign a value from Table 5-8 to
the likelihood of exposure factor category,
hased on the values assigned to the

40 CFR Ch. | (7-1-19 Edition)

attractiveness/accessibility and area of con-
tamination factors. Enter this value in Table
5-1.

TABLE 5-8—NEARBY POPULATION LIKELIHOOD OF EXPOSURE FACTOR VALUES

Area of contamination factor Altractiveness/accessibility factor value
value 100 75 50 26 10 5 0
100 500 500 375 250 125 50 0
80 500 375 250 125 50 25 0
60 375 250 125 50 25 5 0
40 250 128 50 25 5 ) 4]
20 125 50 25 5 5 5 0
5 50 25 5 5 5 5 4]

5.1.2.2 Waste  characteristics. Evaluate
waste characteristics based on two factors:
toxicity and hazardous waste quantity.
Evaluate only those hazardous substances
that meet the criteria for observed contami-
nation (see section 5.1.0) at areas that can be
agsigned an attractiveness/accessibility fac-
tor value greater than 0.

5.1.2.2.1 Toxicity. Assign a toxicity factor
value as specified in section 2.4.1.1 to each
hazardous substance meeting the criteria in
section 5.1.2.2. Use the hazardous substance
with the highest toxicity factor value to as-
gign the value to the toxicity factor for the
nearby population threat. Enter this value in
Table 5-1.

5.1.2.2.2 Huazardous waste quantity. Assign a
value to the hazardous waste quantity factor
as specified in section 5.1.1.2.2, except: con-
sider only those areas of observed contami-
nation that can be assigned an
attractiveness/accessibility factor value
greater than 0. Enter the value assigned in
Table 5-1.

5.1.2.2.8 Cualculation of waste characteristics
Sfactor category value. Multiply the toxlcity
and hazardous waste quantity factor values,
subject to a maximum product of 1 x 108,
Based on this product, assign a value from
Table 2-7 (seotion 2.4.3.1) to the waste char-
acteristics factor category. Enter this value
in Table 5-1.

5.1,2.8 Targets. Evaluate the targets fac-
tory category for the nearby population
threat based on two factors: nearby indi-
vidual and population within a 1-mile travel
distance from the site.

5.1.2.31 Nearby individual. If one or more
persons meet the section 5.1.1.8 criteria for a
resident individual, assign this factor a value
of 0. Enter this value in Table 5-1.

If no person meets the criteria for a resi-
dent individual, determine the shortest trav-
el distance from the site to any residence or
school, In determining the travel distance,
measure the shortest overland distance an
individual would travel from a residence or

school to the nearest area of observed con-
tamination for the site with an
attractiveness/accessibility factor value
greater than 0. If there are no natural bar-
riers to travel, measure the travel distance
as the shortest straight-line distance from
the residence or school to the area of ob-
served contamination. If natural barriers
exist (for example, a river), measure the
travel distance as the shortest straight-line
distance from the residence or school to the
nearest crossing point and from there as the
shortest straight-line distance to the area of
observed contamination. Based on the short-
est travel distance, assign a value from
Table 5-89 to the nearest individual factor.
Enter this value in Table 5-1.

TABLE 5-9—NEARBY INDIVIDUAL FACTOR

VALUES
Trave! distance for nearby Assigned
Individual (miles) value
Greater than 0 to ¥4 af
Greater than Y4 to 1 0

aAssign a value of 0 If one or more persons mest the sec-
tion 5.1.1.3 criteria for resident individual,

6.1.2.8.2 Population within 1 mile. Deter-
mine the population within each travel dis-
tance category of Table 5-10, Count residents
and students who attend school within this
travel distance. Do not include those people
already counted In the resident population
threat. Determine travel distances as speci-
fied in section 5.1.2.8.1.

In estimating residential population, when
the estimate 1s based on the number of resi-
dences, multiply each residence by the aver-
age number of persons per residence for the
county in which the residence is located.

Bagsed on the number of people included
within a travel distance category, assign a
distance-weighted population value for that
travel distance from Table 5-10.

Calculate the wvalue for the population
within 1 mile factor (PN) as follows:
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3

PN = 1Zw
T 10 i

Where:

Wi=Distance-weighted population value from

Table 5-10 for travel distance category i.

If PN is less than 1, do not round it to the

nearest integer; if PN is 1 or more, round to

the nearest integer. Enter this value in
Table 5-1,

=1

[

5.1.2.3.83 Calculation of nearby population
targets factor category value. Sum the values
for the nearby individual factor and the pop-
ulation within 1 mile factor. Do not round
this sum to the nearest integer. Assign this
sum as the targets factor category value for
the nearby population threat. Enter this
value in Table 5-1.

TABLE 5—-10—DISTANCE WEIGHTED POPULATION VALUES FOR NEARBY POPULATION THREAT A

Travel dis- Number of people within the travel distance category
tance cat-
egory o | 110 [ 11t | 3110 [ 10110 | s01 10| 1OOT | 8001 | 10,001 1 30,001 | 100,001 | 500,001 to
(mites) 10 30 100 300 1,000 3,000 | 10,000 | 80,000 | 100,000 | 300,000 1,000,000
Greater
than 0 to
Vi seervirens [¢] 0.1 0.4 1.0 4 13 41 130 408 1,303 4,081 13,034
Greater
than %4
to ¥z ... 0 0.05 0.2 0.7 2 7 20 65 204 652 2,041 | 6,517
Greater
than %2
o1 v 0 0.02 01 0.3 1 3 10 a3 102 326 1,020 3,268

2Round the number of peopls present within a trave! distance category to nearest integer. Do not round the assigned dis-

tance-welghted population value to nearest integer.

5.1.2.4 Calculation of mnearby population
threat score. Multiply the values for likeli-
hood of exposure, waste characteristics, and
targets for the nearby population threat, and
round the product to the nearest integer, As-
sign this product as the nearby population
threat score. Enter this score in Table 5-1.

5.1.8 Cualculation of soil exposure component
score. Sum the resident population threat
score and the nearby population threat
score, and divide the sum by 82,600. Assign
the resulting value, subject to a maximum of

100, as the soil exposure component score
(Bse). Enter this score in Table 5-1,

5.2 Subsurface intrusion component. Tivalu-
ate the subsurface intrusion component
based on three factor categories: likelihood
of exposure, waste characteristics, and tar-
gots. Figure 5-1 indicates the factors in-
cluded within each factor category for the
subsurface intrusion component,

Determine the component score (Sg) in
terms of the factor category values as fol-
lows:

_ LEYWO)(T)

ssi —

‘Where:

LE=Likelihood of exposure factor category
value.

WO=Waste characteristics factor category
value.

SF

T=Targets factor category value.
SP=8caling factor.

Table 5-11 outlines the specific calculation
procedure.
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TABLE 5—11—SUBSURFAGE INTRUSION COMPONENT SCORESHEET

Factor categories and factors M?;;mé’m a;./sélig;ﬁd
Subsurface Intruslon Component:
Likellhood of Exposure:
1. Observed Exposure 550
2. Potential for Exposure.
2a, Structure Containment 10
2b. Depth to contamination 10
2¢. Vaertical Migration 15
2d. Vapor Migration Potantial 25
3. Patential for Exposure (lines 2a * (2b + 2c + 2d), subject to a maximum of 500) .... 500
4, Likelihood of Expasure {higher of lines 1 or 3) 550
Waste Characteristics:
5. Toxicity/Degradation @)
6. Hazardous Waste Quantity 2)
7. Waste Characteristics (subject to a maximum of 100) 100
Targets:
8. Exposed Individual 50
9, Population:.
9a. Level | Concentrations ®)
9b, Level Il Concentrations ....iviisciemiiosninomsi e ®)
9c. Population within an Area of Subsurface Contamination (v}
9d. Total Population (lines 9a + 9b + 9c) )
10. Resources 5
11, Targets {lines 8 + 9d + 10) ®)
Subsurface Intrusion Component Score:
12, Subsurface Intrusion Component (lines 4 x 7 x 11)/82,500¢ (subject to a max-
imum of 100) 100
Soll Exposure and Subsurface Intrusion Pathway Score:
18. Soil Exposure Component + Subsurface Intrusion Component (subject to a max-
imum of 100) 100

aMaximum value applies to waste characteristics category.
bMaximum value not applicable.
¢Do not round to the nearest integer.

5.2.0 General considerations. The sub-
surface intrusion component evaluates the
threats from hazardous substances that have
or could intrude into regularly occupied
structures from the subsurface. Evaluate the
subsurface intrusion component based on the
actual or potential intrusion of hazardous
substances into all regularly ococupied struc-
tures that have structure containment val-
ues greater than zero and meet the criteria
identified in the section below as being ei-
ther in an area of observed exposure or in an
area of subsurface contamination. These
structures may or may not have subunits,
Subunits are partitioned areas within a
structure with separate heating, ventilating,
and air conditioning (HVAQ) systems or dis-
tinctly  different air exchange rates.
Subunits include regularly occupied parti-
tioned tenant spaces such as office suites,
apartments, condos, common or shared
areas, and portions of residential, commer-
clal or industrial structures with separate
heating, ventilating, and air conditioning
(HVAQC) systems.

In evaluating the subsurface intrusion
component, consider the following:

« Area(s) of observed exposure: An area of
observed exposure s delineated by regularly
occupied structures with documented con-
tamination meeting observed exposure cri-

teria; an area of observed exposure includes
regularly occupled structures with samples
meeting observed exposure criterla or in-
ferred to be within an area of observed expo-
sure based on samples meeting observed ex-
posure criteria (see section 5.2.1.1.1 Observed
exposure), Establish areas of observed expo-
sure as follows:!

—For regularly occupied structures that
have no subunits, consider both the regu-
larly occupied structures containing sam-
pling location(s) meeting observed expo-
sure criteria for the site and the regularly
occupied structure(s) in the area lying be-
tween such locations to be an area of ob-
served exposure ({.e., inferred to be in an
area of observed exposure), unless avail-
able information indicates otherwise.

—In multi-story, multi-subunit, regularly
occupied structures, consider all subunits
on a level with sampling locations meeting
observed exposure criteria from the site
and all levels below, if any, to be within an
area of observed exposure, unless available
information indicates otherwise.

—In multi-tenant structures, that do not
have a documented observed exposure, but
are located in an area lying between loca-
tions where observed exposures have been
documented, consider only those regularly
occupled subunits, if any, on the lowest
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level of the structure, to be within an area

of observed exposure (i.e., inferred to be in

an area of observed exposure, unless avail-
able information indicates otherwise.

e Area(s) of subsurface contamination: An
area of subsurface contamination is delin-
eated by sampling locations meeting ob-
served release criteria for subsurface intru-
sion, excluding areas of observed exposure
(see Table 2-8 in section 2.8). The area within
an area of subsurface contamination includes
potentially exposed populations., If the sig-
nificant increase in hazardous substance lev-
els cannot be attributed at least in part to
the site, and cannot be attributed to other
sites, attribution can be established based on
the presence of hazardous substances in the
area of subsurface contamination. Hstablish
areas of subsurface contamination as fol-
lows:

—Hxclude those areas that contain struc-
tures mesting the coriteria defined as an
area of observed exposure.

—Consider both the sampling location(s)
with subsurface contamination meeting
observed release criteria from the site and
the area lying hetween such locations to be
an area of subsurface contamination (i.e.,
inferred to be in an area of subsurface con-
tamination). If sufficient data is available
and state of the science shows there is no
unacceptable risk due to subsurface intru-
sion into a regularly occupied structure lo-
cated within an area of subsurface con-
tamination, that structure can be excluded
from the area of subsurface contamination.

—Hvaluate an area of subsurface contamina-
tion based on hazardous substances that:

M Meet the criteria for observed exposure
of a chemical that has a vapor pressure
greater than or equal to one torr or a
Henry's constant greater than or equal
to 10—5 atm-m3/mol, or

W Meet the criteria for observed release in
an area of subsurface contamination and
have & vapor pressure greater than or
equal to one torr or a Henry’s constant
greater than or equal to 105 atm-m3/
mol, or

B Meet the criteria for an observed release
in a structure within, or in a sample
from below, an area of observed exposure
and have a vapor pressure greater than
or egual to one torr or a Henry’s con-
stant greater than or equal to 10-5 atm-
m8/mol.

—HEvaluate all structures with no subunits
that have containment factor values
greater than zero, and not documented to
meet observed exposure criteria to be in
an area of subsurface contamination if
they are lying between locations of sub-
surface intrusion samples meeting ob-
served release criteria.

—Evalnate multi-subunit structures as fol-
lows:

Pt. 300, App. A

B If an observed exposure has been docu-
mented based on a gaseous indoor air
sample, consider all regularly occupied
subunit(s), if any, on the level imme-
diately above the level where an observed
exposure has been documented (or has
been inferred to be within an area of ob-
served exposure), to be within an area of
subsurface contamination. If sufficient
data is available and state of the science
shows there is no unacceptable risk due
to subsurface intrusion on the level im-
mediately above the level where an ob-
served exposure has been documented (or
has been inferred to be within an area of
observed exposure) that level can be ex~
cluded from the area of subsurface con-
tamination.

W If observed release criteria have been
met based on a gaseous indoor air sample
collected from a level not regularly occu-
pied, consider all regularly occupied
gubunit(s), if any, on ths level imme-
diately above the level where the ob-
served release criteria has been docu-
mented, to be within an area of sub-
surface contamination. If sufficient data
is available and state of the science
shows there is no unacceptable risk due
to subsurface intrusion on the level im-
mediately above the level where the ob-
served release criteria has been docu-
mented that level can be excluded from
the area of subsurface contamination,

M If any regularly occupied multi-subunit
structure is inferred to be in an area of
subsurface contamination, consider only
those regularly occupied subunit(s), if
any, on the lowest level, to be within an
area of subsurface contamination. If suf-
ficient data is available and state of the
science shows there is no unacceptable
risk due to subsurface intrusion on the
lowest level, that structure can be ex-
cluded from the area of subsurface con-
tamination.

See Section 7.0 for establishing an area of
subsurface contamination based on the pres-
ence of radioactive hazardous substances.

If there is no area of observed exposure and
no area of subsurface contamination, assign
a score of 0 for the subsurface intrusion com-
ponent.

5.2.1 Subsurface intrusion component.
Bvaluate this component only if there is an
area of observed exposure or area of sub-
surface contamination:

« Within or underlying a residence, school,
day care center, workplace, or

« Within or underlying a resource specified
in section 5.2.1.3.3.

5.2.1.1 Likelihood of ezposure. Assign a
value of 550 to the likelihood of exposure fac-
tor category for the subsurface intrusion
component if there is an area of observed ex-
posure in one or more locations listed in sec-
tion 5.2.1. Enter this value in Table 5-11.
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5.2.1.1.1 Observed exposure. Establish ob-
gerved exposure in a vregularly occupied
structure by demonstrating that a hazardous
substance has been released into a regularly
occupied structure via the subsurface. Base
this demonstration on either of the following
criteria:

* Direct observation:

—A solid, liquid, or gaseous material that
contains one or more hazardous substances
attributable to the site has been observed
entering a regularly occupied structure
through migration via the subsurface or is
known to have entered a regularly occu-
pied structure via the subsurface, or

—When evidence supports the inference of
subsurface intrusion of a material that
contains one or more hazardous substances
associated with the site into a regularly
occupied structure, demonstrated adverse
effects associated with that release may be
used to establish observed exposure,

o Chemical analysis:

—Analysis of indoor samples indicates that
the concentration of hazardous sub-
stance(s) is significantly above the back-
ground concentration for the site for that
type of sample (see gection 2.3). '

—Some portion of the significant increase
above background must be attributable to
the site to establish the observed exposure,
Documentation of this attribution should
acoount for possible concentrations of the
hazardous substance(s) in outdoor air or
from materials found in the regularly oc-
cupied structure, and should provide a ra-
tionale for the increase being from sub-
surface intrusion.

If ohserved exposure can be established in
a regularly occupied structure, assign an ob-
served exposure factor value of 550, enter
this value in Table 5-11, and proceed to sec-
tion 5.2.1.1.8. If no observed exposure can be
established, assign an observed exposure fac-

40 CFR Ch. | (7-1-19 Edition)

tor value of 0, enter this value in Table 5-11,
and proceed to section 5.2.1.1.2,

5.2.1.1.2 Polential for exposure. Evaluate
potential for exposure only if an observed ex-
posure cannot be established, but an area of
subsurface contamination has been delin-
eated. Hvaluate potential for exposure based
only on the presence of hazardous substances
with a vapor pressure greater than or equal
to one torr or a Henry’s constant greater
than or equal to 10-5 atm-m8mol. Evaluate
potential for exposure for each area of sub-
surface contamination based on four factors:
Structure containment (see section
5.2.1,1.2.1), depth to contamination (see sec-
tion 5.2.1.1.2.2), vertical migration (see sec-
tion 6.2.1.1.2.3) and vapor migration potential
(see section 5.2.1.1.2.4). For each area of sub-
surface contamination, assign the highest
value for each factor. If information is insuf-
ficient to calculate any single factor value
used to calculate the potential for exposure
factor values at an identified area of sub-
surface contamination, information col-
lected for another area of subsurface con-
tamination at the site may be used when
evaluating potential for exposure. Calculate
the potential for exposure value for the site
as specified in section 5.2.1,1.2.5.

5.2.1.1.2.1 Structure containment. Calculate
containment for eligible hazardous sub-
stances within this component as directed in
Table 6-12 and enter this value into Table 5-
11, Assign each regularly occupied structure
within an area of subsurface contamination
the highest appropriate structure contain-
ment value from Table 5-12 and use the regu-
larly cccupied structure at the site with the
highest structure containment value in per-
forming the potential for exposure calcula-
tion. For all regularly occupied structures
with unknown containment features assign a
structure containment value of greater than
zero for the purposes of evaluating targets
(see section 5.2.1.3).

TABLE 5—12—STRUCTURE CONTAINMENT

No, Evidence of structure containment

Assigned
value

Regularly occupied structure with evidence of subsurface intruslon, including docu-
mented observed exposure or sampling of bio or inart gases, such as methane and
radon.

Regularly occupled structure with open preferential subsurface Intruslon pathways {e.g.,
sumps, foundation cracks, unsealed utility lines).

Regularly occupied structure with an engineered vapor migration barrier system that
does not address all preferential subsurface intruslon pathways.

Regularly occuplied structure with an engineered passive vapor mitigation system with-
out documented Institutional contrals (e.g., deed restrictions) or evidence of regular
malntenance and Inspection.

Regulariy occupied structure with no visible open preferential subsurface intrusion path-
ways from the subsurfacs {e.g., sumps, foundation cracks, unsealed utility lines).

Regularly oceupled structure with an engineered passlve vapor mitigation system (e.g.,
passive venting) with documented Institutional controls (e.g., deed restrictions) or evi-
dence of regular maintenance and inspection.

Regularly occupled structure with an englneerad, active vapor mitigation system (e.g.,
active venting) without documented Institutional controls (e.g., deed restrictions) and
funding In place for on-going operation, Inspection and malntenance.
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TABLE 5-12—8TRUCTURE CONTAINMENT—Continued

No. Evidence of structure containment

Assigned
value

Regularly occupied structure with a permanent engineered, active vapor mitigation sys- 1
tem {e.g., active venting) with documented institutional contrals (e.g., deed restric-
tions) and funding in place for on-going aperation, inspection and maintenance.

[ PSP Regularly occupied structure with a foundation raised greater than 6 feet above ground 4]

manner o prevent subsurface intrusion.

surface {e.g., structure on stifis) or structure that has been built, and maintained, in a

5.2.1.1.2.2 Depth to contamination. Assign
each area of subsurface contamination a
depth to contamination based on the least
depth to either contaminated crawl space or
subsurface media underlying a regularly oc-
cupied structure. Measure this depth to con-
tamination based on the distance between
the lowest point of a regularly occupied
structure to the highest known point of haz-
ardous substances eligible to be evaluated.
Use any regularly occupied structure within
an area of subsurface contamination with a
structure containment factor value greater
than zero. Subtract from the depth to con-
tamination the thickness of any subsurface
layer composed of features that would allow
channelized flow (e.g., karst, lava tubes, open
fractures, as well as manmade preferential
pathways such as utiliby conduits or drain-
age systems).

Based on this calculated depth, assign a
factor value from Table 5-13. If the necessary
information is available at multiple loca-
tions, calculate the depth to contamination
at each location, Use the location having the
least depth to contamination to assign the
factor value. Enter this value in Table 5-11.

TABLE 5—13—DEPTH TO CONTAMINATION

Dleplh t(;
contamination
Depth range 12 assigned
value

0 to <10 ft (Including subslab and semi-en-

closed or enclosed crawl space contami-

nation) 10
>10to 20 it 8
>20to 50 ft 6
>50 to 100 ft 4
>100 to 150 ft 2
>150 ft 0

11f any part of the subsurface profile has channelized flow
f(;alures, assign that portion of the subsurface profile a depth
of

0.

2Measure elevation below any regularly occupled structure
within an area of subsurface contamination at a site. Select
the regulady occuplied structure with the least depth to con-
tamination below a structure.

5.2.1.1.2.8 Vertical migration. Evaluate the
vertical migration factor for each area of
subsurface contamination based on the geo-
logic materials in the interval between the
lowest point of a regularly occupied struc-
ture and the highest known point of haz-

ardous substances in the subsurface, Use any
regularly occupied structure either within
an area of subsurface contamination or over-
lying subsurface soil gas or ground water
contamination. Assign a value to the
vertical migration factor as follows:

o If the depth to contamination (see sec-
tion 5.2.1.1.2.2) is 10 feet or less, assign a
value of 15.

o If the depth to contamination is greater
than 10 feet, do not consider layers or por-
tions of layers within the first 10 feet of the
depth to contamination (as assigned in sec-
tion 5.2.1.1.2.2).

o If, for the interval between the lowest
point of a regularly occupied structure and
the highest point of hazardous substances in
the subsurface, all layers that underlie a por-
tion of a regularly occupied structure at the
site are karst or otherwise allow channelized
flow, assign a value of 15.

s Otherwise:

—Select the lowest effective porosity/perme-
ability layer(s) from within the interval
identified above. Consider only layers at
least 1 foot thick.—Assign a value for indi-
vidual layers from Table 5-14 using the hy-
draulic conductivity of the layer, if avail-
able. If the hydraulic conductivity is not
available, assign a value based on the type
of material in the selected layer.

—If more than one layer has the same as-
signed porosity/permeability value, include
all such layers and sum their thicknesses.
Asgsign a thickness of 0 feet to a layer with
channelized flow features found within any
aresa of subsurface contamination at the
site,

—Assign a value from Table 5-16 to the
vertical migration factor, based on the
thickness and assigned porosity/perme-
ability value of the lowest effective poros-
ity/permeability layer(s).

Determine vertical migration only at loca-
tions within an area of subsurface contami-
nation at the site. If the necessary sub-
surface geologic information is available at
multiple locations, evaluate the vertical mi-
gration factor at each location. Use the loca-
tion having the highest vertical migration
factor value to assign the factor value. Enter
this value in Table 5-11.
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TABLE 5—14—EFFECTIVE POROSITY/PERMEABILITY OF GEOLOGIC MATERIALS

Hydrauli ducti ASSIQ?G(I!
: ydraulic conductivi poros|
Type of material (cm/sec) o permeability
value
Graval; clean sand; highly permeable fractured igneous and metamorphic rocks; per- | Greater than or equal 1
meable basalt; karst limestones and dolomites. to 1 x10-3,
Sand; sandy clays; sandy loams; loamy sands; sandy silits; sediments that are pre- | Less than 1 x 10-3 ., 2

dominantly sand; highly parmeable till (coarse-grained, unconsolidated or compact
and highly fractured); peat; moderately permeable limestones and dolomites (no
karst); moderately permeable sandstone; moderately permeable fractured igneous
and metamorphic rocks.

Silt; loams; slity loams; loesses; slity clays; sediments that are predominantly siits; | Less than 1 x 10~5 ,, 3
moderately permeable till {fine-grained, unconsolidated till, or compact till with some
fractures); low permeabllity limestones and dolomites (no karst); low permeabliity

sandstone; low permeabliity fractured Igneous and metamorphic rocks,

Clay; low p bility till (compact unfractured till); shale; unfractured metamorphic | Less than 1 x 10-7 .. 4

and igneous rocks.

TABLE 5—15—VERTICAL MIGRATION FACTOR VALUES A

Thickness of lowest parosity layer(s)® (feet)
Assigned Forosily/per—
meability value 0to5 Greater than | Greater than Greater than Greater than Greater than
5t 10 10to 20 20 to 50 50 to 100 100 to 150
18 185 14 A 8 6
15 14 12 9 6 4
15 13 10 7 5 2
18 12 9 ] 3 1

alf dg
ture at tﬁa slte are karst or have other channslizad flow features, assign a value of 15,
b Conslder only layers at laast 1 foot thick,

5.2.1.1.2.4 Vapor migration potential. Evalu-
abe this factor for each area of subsurface
contamination as follows:

o If the depth to contamination (see sec-
tion 5.2,1,.1.2.2) is 10 feet or less, assign a
value of 25.

» Assign a value for vapor migration po-
tential to each of the gaseous hazardous sub-
stances associated with the area of sub-
surface contamination (gsee section 2.2.2) ag
follows:

--Aggign values from Table 5-16 for both
vapor pressure and Henry’s constant to
each hazardous substance. If Henry's con-
stant cannot be determined for a hazardous
substance, assign that hazardous substance

th to contamination is 10 feat or less or if, for the Interval being evaluated, all layers that underlie a portion of the struc-

a value of 2 for the Henry’s constant com-

ponent,

—Sum the two values assigned to each haz-
ardous substance.

—Based on this sum, assign each hazardous
substance a value from Table 5-17 for vapor
migration potential,

o Assign a value for vapor migration po-
tential to each area of subsurface contami-
nation ag follows:

—Select the hazardous substance associated
with the area of subsurface contamination
with the highest vapor migration potential
value and asgign this value as the vapor
migration potential factor value for the
area of subsurface contamination.

Enter this value in Table 5-11.

TABLE 5—-16—VALUES FOR VAPOR PRESSURE AND HENRY’S CONSTANT

Assigned
value

Vapor Pressure (Torr):
Greater than 10

1to 10

Less than 1 ...

O N W

Henry's Conslant {atm-m3/mol):
Greater than 10 -2

Greater than 104 to 102

10-6to 104
Less than 108

o =N W
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TABLE 5—17—VAPOR MIGRATION POTENTIAL
FACTOR VALUES FOR A HAZARDOUS SUBSTANCE

Pt. 300, App. A

toxicity/degradation and hazardous waste
quantity.
5.2.1.2.1 Toxicity/degradation. For sach haz-

Sum of values for vapor pressure and Assigned
Henry's constant value
0 0
for2 5
3or4 16
Soré 25

5.2,1.1.2,56 Calculation of potential for expo-
sure factor value. For each identified area of
subsurface contamination, sum the factor
values for depth to contamination, vertical
migration, and vapor migration potential,
and multiply this sum by the factor value for
structure containment. Select the highest
product for any area of subsurface contami-
nation and assign this value as the potential
for exposure factor value for the component.
Enter this value in Table 5-11.

5.2.1.1.8 Cualculation of likelihood of exposure
factor category value, If observed exposure is
established for the gite, assign the observed
exposure factor value of 550 as the likelihood
of exposure factor category value for the
site. Otherwise, assign the potential for ex-
posure factor value for the component as the
likelihood of exposure value. Enter the value
assigned in Table 5-11.

5.2.1.2 Waste characteristics.  Evaluate
waste characteristics based on two factors:

ardous substance, assign a toxicity factor
value, a degradation factor value and a com-
bined toxicity/degradation factor value as
specified in sections 2.2.3, 2.4.1.2 and 5.2.1,21.1
through 5.2,1.2.1.8.

5.2.1.2.1.1 Towicity. Assign a toxicity factor
value to each hazardous substance as speci-
fied in gections 2.2,2 and 2.4.1.1,

5.2.1.2.1.2 Degradation. Assign a degrada-
tion factor value to each hazardous sub-
stance as follows:

» For any hazardous substance that meets
the criteria for an observed exposure, or if a
NAPL is present in the subsurface below an
area of observed exposure or area of sub-
surface contamination at a depth less than
or equal to 30 feet, assign that substance a
degradation factor value of 1.

¢« For all other situations, assign a deg-
radation factor value using Table 5-18, As-
sign the depth to contamingtion as directed
in section 5.2.1.1.2.2, except if evidence Indi-
cates that biologically active soil is not
present throughout the depth beneath any
regularly occupled structure. In thls situa-
tion, subtract any thickness of non-bio-
logically active goil from the estimated
depth to contamination.

TABLE 5—18—DEGRADATION FACTOR VALUE TABLE

Half-life
Depth to contamination (feet) &
) >100 Days >E§ gg’éi?gd <30 days
<10 1 1 1
10 to <30 1 1 0.1
>30 1 0.5 0.1

aWhen determining the depth to contamination do not include layers of non-blologically-active soil, nor subsurface intervals
with channelized flow (e.g., karst, lava tubes, open fractures, and manmade preferential pathways as directed in section

5.2.1.1.22).

Calculate the half-life for each hazardous
substance that meets subsurface inftrusion
observed release criteria as follows:

The half-life of a substance in the sub-
surface is defined for HRS purposes as the
time required to reduce the initial con-

tup =

centration of the substance in the subsurface
by one-half as a result of the combined decay
processes of two components; Biodegradation
and hydrolysis.

Estimate the half-life (t») of a hazardous
substance as follows:

I/h + 1/b

‘Where:

h=Hydrolysis half-life,
b=Blodegradation half-life.

If either of these component half-lives can-
not be estimated for the hazardous substance
from available data, delete that component
half-life from the above equation.
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If no half-life information is available for a
hazardous substance and the substance is not
already assigned a value of 1, unless informa-
tion indicates otherwise, assign a value of 1.

5.2.1.2.1.8 Cualculation of tozicity/degradation
factor wvalue, Assign each substance a tox-
icity/degradation value by multiplying the
toxicity factor value by the degradation fac-
tor value. Use the hazardous substance with
the highest combined toxicity/degradation
value to assign the factor value to the tox-
icity/degradation factor for the subsurface
intrusion threat. Enter this value in Table 5~

11.
5.2.1.2.2 Hazardous waste quantity. Assign a

hazardous waste quantity factor value as
specified in section 2.4.2. Consider only those
regularly occupied structures or subunits
with a non-zero structure containment
value., Also include all regularly occupied
structures or subunits that have had mitiga-
tion systems installed as part of a removal
or other temporary response action. If suffi-
clent structure-specific concentration data
is avaijlable and state of the science shows
there is no unacceptable risk of exposure to
populations in a regularly occupied structure
or subunit in an area of subsurface contami-
nation, that structure or subunit is not in-
cluded in the hazardous waste quantity eval-
uation. In estimating the hazardous waste
quantity, use Tables 2-5 and 5-19 and:

» For Tier A, hazardous constituent quan-
tity, use the mass of constituents found in
the regularly occupied structure(s) where the
observed exposure has been identified.

—For multi-subunit structures, when calcu-
lating Tier A, use the mass of constituents
found in the regularly occupied subunit
space(s) where the observed exposure has
been identified.

« For Tier B, hazardous wastestream quan-
tity, use the flow-through volume of the reg-
ularly occupied structures where the ob-
served exposure has been identified.

—For multi-subunit structures, when calcu-
lating Tier B, use the flow-through volume
of the regularly occupied subunit spaces
where the observed exposure has been iden-
tified.

+ For Tier C, volume, use the volume divi-
sor listed in Tier C of Table 5-19. Volume is
calculated for those regularly occupied
structures located within areas of observed
exposure with observed or inferred intrusion
and within areas of subsurface contamina-
tion,

—In evaluating the volume measure for
these listed areas of observed exposure and
areas of subsurface contamination based
on a gaseous/vapor intrusion or the poten-

40 CFR Ch. | (7-1-19 Edition)

tial for gaseous/vapor intrusion, consider

the following:

M Calculate the volume of each regularly
occupied structure based on actual data.
If unknown, use a ceiling height of 8 feet.

M For multi-subunit structures, when cal-
culating Tier C, calculate volume for
those subunit spaces with observed or in-
ferred exposure and all other regularly
occupied subunit spaces on that level,
unless available information indicates
otherwise. If the structure has multiple
stories, also Include the volume of all
regularly occupied subunit spaces bhelow
the floor with an observed exposure and
one story above, unless evidence indi-
cates otherwise.

M For multi-subunit structures within an
area of subsurface contamination and no
cbserved or iInferred exposure, consider
only the volume of the regularly occu-
pied subunit spaces on the lowest story,
unless available information indicates
otherwise.

s For Tier D, area, if volume is unknown,
use the area divisor listed in Tier D of Table
5-19 for those regularly occupled structures
within areas of observed exposure with ob-
served or inferred intrusion and within areas
of subsurface contamination,

—In evaluating the area measure for these
ligted areas of observed exposure and areas
of subsurface contamination, calculate the
area of each regularly occupled structure
(including multi-subunit structures) or
subunit based on actual footprint area
data.

W If the actual footprint area of the struc-
ture(s) is unknown, use an area of 1,740
square feet for each structure (or subunit
space).

N For multi-subunit structures, when cal-
culating Tier D, calculate area for those
subunit spaces with observed or inferred
exposure and all other regularly occupied
subunit spaces on that level, unless
available information indicates other-
wise. If the structure has multiple sto-
ries, also include the area of all regularly
occupied subunit spaces below the floor
with an observed exposure and one story
above, unless evidence indicates other-
wise.

M For multi-subunit structures within an
area of subsurface contamination and no
observed or inferred exposure, consider
only the area of the regularly occupled
subunit spaces on the lowest story, un-
less available information indicates oth-
erwise,
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TABLE 5—-19—HAZARDOUS WASTE QUANTITY EVALUATION EQUATIONS FOR SUBSURFAGE INTRUSION

COMPONENT
Tier Measure Units Equaltrl\(énvg)lagimgn-
Hazardous Constituent Quantity (C) Lb [¢]
Hazardous Wastestream Quantity (W) Lb W/5,000
Velume (V).
Regularly occupied structure(s) in areas of observed expo- | yd3 .....cvcinnines | VIS
sure or subsurface contamination.
DA i Area (A).
Regularly occupied structure(s) in areas of observed expo- | fi2 ... A3
sure or subsurface contamination.

aDo not round to the nearest integer.

bConvert volume to mass when necessary: 1 ton=2,000 pounds=1 cublc yard=4 drums=200 gallons. :

¢Calculate volume of each regularly acoupled structure or subunit space in areas of observed exposure and areas of sub-
surface contamination—Assume 8-foot csiling height unless actual value is known.

dCalculate area of the footprint of each regularly occupied structure In areas of observed exposure and areas of subsurface
contamination. If the footprint area of a regularly occupled structure is unknown, uss 1,740 square feet as the footprint area of

the structure or subunit space.

For the subsurface intrusion component, if
the hazardous constituent quantity is ade-
quately determined for all areas of observed
exposure, assign the value from Table 2-6 as
the hazardous waste quantity factor value. If
the hazardous constituent quantity is not
adequately determined for one or more areas
of observed exposure or if one or more areas
of subsurface contamination are present, as-
sign either the value from Table 2-8 or assign
a factor value as follows:

« If any target for the subsurface intrusion
component is subject to Level I or Level II
concentrations (see section 2.5), assign either
the value from Table 2-6 or a value of 100,
whichever is greater, as the hazardous waste
quantity factor value for this component.

« If none of the targets for the subsurface
intrusion component is subject to Level I or
Lievel 1T concentrations and if there hag been
a removal action that does not permanently
interrupt target exposure from subsurface
intrusion, and if an area of subsurface con-
tamination exists, assign a factor value as
follows:

—Determine the values from Table 2-6 with
and without consideration of the removal
action.

—If the value that would be assigned from
Table 2-6 without consideration of the re-
moval action would be 100 or greater, as-
sign either the value from Table 2-6 with
consideration of the removal action or a
value of 100, whichever is greater, as the
hazardous waste quantity factor value for
the component.

—If the value that would be assigned from
Table 2-6 without consideration of the re-
moval action would be less than 100, assign
a. value of 10 ag the hazardous waste guan-
tity factor value for the component.

« Otherwise, if none of the targets for the
subsurface intrusion component is subject to
Level I or Level II concentrations and there
has not been a removal action, assign a value

from Table 2-6 or a value of 10, whichever is
greater.

Enter the value agsigned in Table 5-11.

5.2.1.2.3 Calculation of waste characteristics
factor category value. Multiply the toxicity/
degradation and hazardous waste gquantity
factor values, subject to a maximum product
of 1 x 108, Based on this product, assign a
value from Table 2-7 (section 2.4.8.1) to the
waste characteristics factor category. Enter
this value in Table 5-11.

5.2.1.8 Targets. Evaluate the targsts factor
category for the subsurface intrusion threat
based on three factors: Exposed individual,
population, and resources in regularly occu-
pled structures with structure containment
factors greater than 0. Evaluate only those
targets within areas of observed exposure
and areas of subsurface contamination (see
section 5.2.0).

In evaluating the targets factor category
for the subsurface intrusion threat, count
only the following as targets:

¢ Bxposed individual-a person living, at-
tending school or day care, or working in a
regularly occupied structure with observed
exposure or in a structure within an area of
observed exposure or within an area of sub-
surface contamination.

s Population—exposed individuals in a reg-
ularly occupied structure within an area of
observed exposure or within an area of sub-
surface contamination.

¢ Resources—located within an area of ob-
served exposure or within an area of sub-
surface contamination as specified in section
5.2.1.8.8.

If a formerly occupied structure has been
vacated due to subsurface intrusion attrib-
utable to the site, count the initial targets
ag if they were still residing in the structure.
In addition, if a removal or temporary re-
sponse action has occurred that has not com-
pletely mitigated the release, count the ini-
tial targets as if the removal or temporary
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response action has not permanently inter-
rupted target exposure from subsurface in-
trusion. Evaluate those targets based on con-
ditions at the time of removal of temporary
response action.

For populations residing in or working in a
multi-subunit structure with multiple sto-
ries in an area of observed exposure or area
of subsurface contamination, count thege
targets as follows:

o If there is no observed exposure within
the structure, include in the evaluation only
those targets, if any, in the lowest ocoupied
level. If sufficient structure-specific con-
centration data is available and state of the
solence shows there is no unacceptable risk
of exposure to targets in the lowest level,
those targets are not included in the evalua-
tion.

o If there is an observed exposure in any
level, include in the evaluation those targets
in that level, the level above and all levels
below. (The weighting of these targets is
specified in Section 5.2.1.3.2.) If sufficient
structure-specific concentration data is
avallable and state of the science shows
there 18 no unacceptable risk of exposure to
targets in the level above where the observed
exposure hag been documented, those targets
are not included in the evaluation.

6.2.1.3.1 Exposed individual. Evaluate this
factor based on whether there is an exposed
individual, as specified in sections 2.5.1, 2.5.2
and 5.2.1.3, who is subject to Level I or Level
IT concentrations.

First, determine those regularly occupied
structures or partitioned subunit(s) within
structures in an area of observed exposure
subject to Level I concentrations and those
subject to Level II concentrations as speci-
fied as follows (see section 5.2.0):

e Level I Concentrations: For contamina-
tion resulting from subsurface intrusion,
compare the hazardous substance concentra-
tions in any sample meeting the obgerved ex-
posure by chemical analysis criteria to the
appropriate benchmark, Use the health-
based benchmarks from Table 5-20 to deter-
mine the level of contamination.

—If the sample is from a structure with no
subunits and the concentration equals or
exceeds the appropriate benchmark, assign
Level I concentrations to the entire struc-
ture.

—If the sample is from a subunit within a
structure and the concentration from that
subunit equals or exceeds the appropriate
benchmark, assign Level I concentrations
to that subunit.

s Lievel II Concentrations: Structures, or
subunits within structures, with one or more
samples that meet observed exposure by
chemical analysis oriteria but do not equal
or exceed the appropriate benchmark; struc-
tures, or subunits, that have an observed ex-
posure by direct observation; and structures
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inferred to be in an area of observed exposure
based on samples meeting observed exposure,
are assigned Level II concentrations.

—PFor all regularly occupied structures, or
subunits in such structures, in an area of
observed exposure that are not assigned
Level I concentrations, assign Level IT con-
centrations.

Then assign a value to the exposed indi-
vidual factor as follows:

¢ Asslgn a value of 60 if there is at least
one exposed individual in one or more regu-
larly occupied structures subject to Level I
concentrations.

s Assign a value of 46 if there are no Level
I exposed individuals, but there is at least
one exposed individual in one or more regu-
larly occupied structures subject to Level IT
concentrations.

+ Assign a value of 20 if there is no Level
I or Level IT exposed individual but there is
at least one individual in a regularly occu-
pied structure within an area of subsurface
contamination. Enter the value assigned in
Table 5-11.

5.2.1.8.2 Population. Xvaluate population
based on three factors: Level I concentra-
tions, Level II concentrations, and popu-
lation within an area of subsurface contami-
nation, Determine which factors apply as
specified in section 5.2.1.8.1, using the health-
based benchmarks from Table 5-20. Evaluate
populations subject to Level I and Level II
concentrations as specified in section 2.5.

TABLE 5—-20—HEALTH-BASED BENCHMARKS FOR
HAZARDOUS SUBSTANCES IN THE Sus-
SURFACE INTRUSION COMPONENT

Screening concentration for cancer corresponding
to that concentration that corresponds to the
106 individual cancer risk using the inhalation
unit risk. For oral exposures use the oral cancer
slope factor,

Screening concentration for noncancer toxicological
responses corresponding to the reference dose
(RID) for oral exposure and the reference con-
centration (RfC) for inhalation exposures.

Count only those persons meeting the cri-
teria for population as specified in section
5.2.1.8. In estimating the number of individ-
uals in structures in an area of observed ex-
posure or area of subsurface contamination
if the actual number of residents is not
known, multiply each residence by the aver-
age number of persons per residence for the
county in which the residence is located.

5.2.1.8.2.1 Level I concentrations. Agsign the
population subject to Lievel I concentrations
as follows:

1. Identify all exposed individuals regu-
larly present in an eligible structure with a
structure containment value greater than
zero, or if the structure has subunits, iden-
tify those regularly present in each subunit,
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located in an area of observed exposure sub-
ject to Lievel 1 concentrations as described in
sections 5.2,0 and 5.2.1.3.1. Identify only once
per structure those exposed individuals that
are using more than one eligible subunit of
the same structure (e.g., using a common or
shared area and other parts of the same
structure).

2. For each structure or subunit count the
number of individuals residing in or attend-
ing school or day care in the structure or
subunit.

3. Count the number of full-time and parts-
time workers in the structure or subunit(s)
subject to Level I concentrations. If informa-
tion is unavallable to classify a worker as
full- or part-time, evaluate that worker as
being full-time. Divide the number of full-
time workers by 38 and the number of part-
time workers by 6, and then sum these prod-
ucts with the number of other individuals for
each structure or subunit.

4, Sum this combined value for all struc-
tures, or subunits, within areas of observed
exposure and multiply this sum by 10.

Assign the resulting product as the com-
bined population factor value subject to
Level I concentrations for the site. Enter
this value in line 9a of Table 5-11,

5.2.1.8.2.2 Level I1I concentrations. Assign
the population subject to Level II concentra-
tions as follows:

1. Identify all exposed individuals regu-
larly present in an eligible structure with a
structure containment value greater than
zero, or if the structure hag subunits, iden-
tify those regularly present in each subunit,
located in an area of observed exposure sub-
ject to Level II concentrations as described
in sections 5.2.0 and 5.2.1.3.1. Identify only
once per structure those exposed individuals
that are using more than one eligible
subunit of the same structure (e.g., using a
common or shared area and other parts of
the same structure).

2. Do not include exposed individuals al-
ready counted under the Level I concentra-
tions factor.

3. For each structure or subunit(s), count
the number of individuals residing in or at-
tending school or day care in the structure,
or subunit, subject to Level II concentra-
tions,

4, Count the number of full-time and part-
time workers in the structure or subunit(s)
subject to Level II concentrations. If infor-
mation is unavailable to classify a worker as
full- or part-time, evaluate that worker as
being full-time. Divide the number of full-
time workers by 8 and the number of part-
time workers by 6, and then sum these prod-
ucts with the number of other individuals for
esach structure or subunit.
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5. Sum the combined population value for
all structures within the areas of observed
exposure for the site.

Agsign this sum as the combined popu-
lation factor value subject to Level IT con-
centrations for this site. Enter this value in
line 9b of Table 5-11.

5.2.1.8.2.3 Population within area(s) of sub-
surfuce contamination. Assign the population
in area(s) of subsurface contamination factor
value as follows. If sufficient structure-spe-
cific concentration data is available and
state of the science shows there is no unac-
ceptable risk of expogure to populations in a
regularly occupied structure in an area of
subsurface contamination, those populations
are not included in the evaluation. (see sec-
tions 5.2.0 and 5.2.1.8.1):

1. Identify the regularly occupied struc-
tures with a structure containment value
greater than zero and the eligible population
associated with the structures or portions of
structures in each area of subsurface con-
tamination:

¢ For each regularly occupied structure or
portion of a structure in an area of sub-
surface contamination, sum the number of
all individuals residing in or attending
school or day care, in the structure or por-
tion of the structure in the area of sub-
surface contamination.

¢ Count the number of full-time and part-
time workers regularly present in each
structure or portion of a structure in an area
of subsurface contamination. If information
is unavailable to classify a worker as full- or
part-time, evaluate that worker as being
full-time. Divide the number of full-time
workers by 8 and the number of part-time
workers by 6. Sum these products with the
number of individuals residing in or attend-
ing school or day care in the structure.

¢ Use this sum as the population for the
structure,

2. Estimate the depth or distance to con-
tamination at each regularly occupied struc-
ture within an area of subsurface contamina-
tion based on available sampling data, and
categorize each eligible structure based on
the depth or distance to contamination and
sample media as presented in Table 5-21.
Weight the population in each structure
using the appropriate weighting factors in
Table 5-21. If samples from multiple media
are available, use the sample that results in
the highest weighting factor,

3. Sum the weighted population in all
structures within the area(s) of subsurface
contamination and assign this sum as the
population within an area of subsurface con-
tamination factor value. Enter this value in
line 9¢ of Table b-11.
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TABLE 5-21—WEIGHTING FACTOR VALUES FOR POPULATIONS WITHIN AN AREA OF SUBSURFACE

CONTAMINATION

Eligible populations 2 in structures® within an area of subsurface contamination

Population
weighting
factor

Samples From Within Structures or In Crawl Spaces

1. Population In a structure with levels of contamination In a seml-enclosed or enclosed crawl space sample
meeting observed release criteria or

Population in a subunit of a multi-story structure within an area of subsurface contamination located directly
above a leval In an area of chservad exposure or a gaseous indoor alr sample mesting observed release cri-
terla or

Population within a structure where a mitigation system has been installed as part of a removal or ather tem-
porary response action.

2. Population in a structure where levels of contaminants meeting observed release criteria are inferred based
on semk-enclosed or enclosed craw! space samples in surrounding structures, and a NAPL is present in
those samples

3. Population In a structure where levels of contaminants meeting observed release criterla are Inferred based
on semi-anclosed or enclosed craw! space samples in surrounding structures, but no NAPL s present ..........

0.9

0.8

0.4

Subsurface Samples From Less Than or Equal to 5 Feet From a Foundation

4, Population in a structure where levels of contaminants mesting observed release criteria are found or in-
farred based an any sampling media at or within five feet horizontally or vertically of the structure foundation,
and a NAPL Is present within that depth

5. Population in a structure where levels of contaminants meeting observed release criteria are found ar in-
ferred based on any sampling media at or within five feet horizontally or vertically of the structure foundation,
but no NAPL is present within that depth

0.8

0.4

Subsurface Samples From Greater Than 5 Feet But Less Than or Equal to 30 Feet Depth

6. Population in a structure where levels of contaminants meeting observed release criterla are found or in-
ferred based on any underlying non-ground water subsurface sample at a depth greater than 5 feet but less
than or equal ta 30 feet from a structure foundation and a NAPL is present within that depth ..o,

7. Population in a structure where levels of contaminants meeting observed release criterla are found or in-
ferred based on any underlying non-ground water subsurface sample at a depth greater than 5 feet but less
than or equal to 30 feet, but no NAPL Is present within that depth ..o

8. Population in a structure where levels of contaminants meeting observed release criteria are found or In-
ferred based on underlying ground water samples greater than & feet from the structure foundation but less
than or equal to 30 feet, and a NAPL Is present in those samples

9. Population in a structure where levels of contaminants meeting observed release criteria are found or In-
ferred based on underlying ground water samples greater than 5 feet from the structure foundation but less
than or equal to 30 fest, but no NAPL is present in those samples

0.4

0.2

0.2

0.4

Subsurface Samples From Greater Than 30 Feet Depth

10. Population in a structure where levels of contaminants meeting observed release criteria are found or In-
ferred based on any underlying sample at depths greater than 30 feet

0.1

aEligible populations include residents (including individuals living In, or attending school or day care in the structure), and

warkers In regularly acoupled structures (see HRS Section 5.2.1.3).

b Eliglble structures may Include single- or muiti-tenant structures where sligible populations reslde, attend school or day care,

or work. These structures may also be mixed use structures.

5.21.8.2.4 Calculation of population factor

Enter the value assigned in Table b-11,

value. Sum the factor values for Level I con-
centrations, Level II concentrations, and
population within the area(s) of subsurface
contamination. Assign this sum as the popu-
lation factor value. Enter this value in line
9d of Table 5-11.

5.2.1.8.3 Resources. Hvaluate the resources
factor as follows:

« Assign a value of b if a resource structure
(e.g.,, library, church, tribal facility) is
present and regularly occupied within either
an area of ohserved exposure or area of sub-
surface contamination.

o Agsign a value of 0 if there is no resource
structure within an area of observed expo-
sure or area of subsurface contamination,

5.2.1.834 Cualculation of targets faclor cat-
egory value. Sum the values for the exposed
individual, population, and resources factors.
Do not round to the nearest integer. Assign
this sum as the targets factor category value
for the subsurface intrusion component.
Enter this value in Table 5-11.

5.2.2 Caleulation of subsurface intrusion
component score, Multiply the factor category
values for likelihood of exposure, waste char-
acteristics, and targets and round the prod-
uct to the nearest integer. Divide the prod-
uct by 82,600, Assign the resulting value, sub-
ject to a maximum of 100, as the subsurface
intrusion component score and enter this
score in Table 5-11.
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5.3 Calculation of the soil exposure and sub-
surface intrusion pathway score. Sum the soil
exposure component score and subsurface in-
trusion component score. Assign the result-
ing value, subject to a maximum of 100, as
the soll exposure and subsurface intrusion
pathway score (Se.s). Enter this score in
Table 5-11.

6.0 Air Migration Pathway

HEvaluate the air migration pathway based
on three factor categories: likelihood of re-
lease, waste characteristics, and targets.
Figure 6-1 indicates the factors included
within each factor category.

Pt. 300, App. A

Determine the air migration pathway
gscore (S,) in terms of the factor category val-
ues as follows:

_ LRY(WCY(T)

S
2 SF

where:

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

Value as-
signed

Maximum
value

550

500

500
500

Factor categories and factors

Likelihood of Release

Rel

1, Observed

2. Potential lo Release:

2a. Gas Potential to f

2¢, Potential to Release (higher of lines 2a and 2b)

2b, Particulate Potential to Release
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TABLE 6—~1—AIR MIGRATION PATHWAY SCORESHEET—Continued

Factor categories and factors Mz‘ll;lmgm V:i“g’re]e%s'
3. Likelihood of Release (higher of lines 1 and 2c) 550 o
Waste Characteristics
4. Toxicity/Mobility (a) -
5. Hazardous Waste Quantity (a) .
6. Waste Characteristics 100 o
Targets
7. Nearest Individual 50 o
8. Population:
8a. Level | Concentrations (b) —
8b. Level Il Concentrations (b) B
8c. Potential Contamination (b) I
8d. Popuiation (lines 8a + 8b + 8c) (b) I
9. Resources 5 .
10. Sensltive Environments
10a. Actual Contamination {c) R
10b. Potential Cantamination (c} R
10c. Sensitive Environments (lines 10a + 10b) G] o
11. Targets (lines 7 + 8d + 8 + 10c) (b} o
Alr Migration Pathway Score
12. Pathway Score (S,) [(lines 3 x 6 x 11)/82,500] ¢ 100 o

aMaximum value applies to waste characteristics category.
bMaximum value not applicable.

°No specific maximum value applies to factor. However, pathway score based solely on sensitive environments is limited to

maximum of 60,
4Do not round to nearest integer.

6.1 Likelihood of Release. Evaluate the like-
lihood of release factor category in terms of
an observed release factor or a potential to
release factor.

6.1.1 Observed release. Establish an ob-
served release to the atmosphere by dem-
onstrating that the site has released a haz-
ardous substance to the atmosphere. Base
this demonstration on either:

e Direct obhservation—a material (for ex-
ample, particulate matter) that contains one
or more hazardous substances has been seen
entering the atmosphere directly, When evi-
dence supports the inference of a release of a
material that contains one or more haz-
ardous substances by the site to the atmos-
phere, demonstrated adverse effects accumu-
lated with that release may be used to estab-
lish an observed release.

e Chemical analysis—an analysis of air
samples indicates that the concentration of
ambient hazardous substance(s) has in-
creased significantly above the background
concentration for the site (see section 2.3).
Some portion of the significant increase
must be attributable to the site to establish
the observed release.

If an observed release can he established,
assign an obgerved release factor value of
550, enter this value in table 6-1, and proceed

to section 6.1.8. If an observed release cannot
be established, assign an observed release
factor value of 0, enter this value in table 6~
1, and proceed to section 6.1.2.

68.1.2 Potential to release. Hvaluate poten-
tial to release only if an observed release
cannot be established. Determine the poten-
tial to release factor value for the site by
separately evaluating the gas potential to
release and the particulate potential to re-
lease for each source at the site. Select the
highest potential to release value (either gas
or particulate) calculated for the sources
evaluated and assign that value as the site
potential to release factor value as specified
below.

6.1.2.1 Gas potential to release. Evaluate
gas potential to release for those sources
that contain gaseous hazardous substances—
that is, those hazardous substances with a
vapor pressure greater than or equal to 16—°
torr.

BEvaluate gas potential to release for each
source based on three factors: gas contain-
ment, gas source type, and gas migration po-
tential. Calculate the gas potential to re-
lease value as illustrated in table 6-2. Com-~
bine sources with similar characteristics
into a single source in evaluating the gas po-
tential to release factors.
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TABLE 6-2—GAS POTENTIAL TO RELEASE EVALUATION

QGas con- Gas migra-
. Gas source »
Source tainment . tion poten- Gas source
Source typea factor tye;?:ﬁ” tial factor Sum value
value b valued
A B c (B+0) A(B +0)

N oL

Gas Potential to Ralease Factor (Selact the Highest Gas Source Value)

aEnter a Source Type listed in table 64,

b Enter Gas Containment Factor Value from section 6,1.2.1.1,
°Enter Gas Source Type Factor Value from section 6,1.2,1.2,
dEnter Gas Migration Potential Factor Value from section 6.1,2.1.3.

6.1.2.1.1 Guas containment. Assign each value of 10 if there is evidence of biogas re-
source a value from table 6-3 for gas contain- lease or if there is an active fire within the
ment. Use the lowest value from table 6-83 gource.
that applies to the source, except: assign a

TABLE 6-3—GAS CONTAINMENT FACTOR VALUES

Gas containment description As\,ls‘;;_;ur;ed
All situations except thase specifically listed below 10
Evidence of blogas release 10a
Active fire within source 102
Gas callectionftreatment system functioning, regularly inspected, maintained, and completely covering source ......... 0
Source substantially surrounded by engineeting windbreak and no other containment specifically described In thls
table apples . 7
Source covered with essentlally Impermeable, regularly inspected, maintalned cover 0
Uncontaminated soll cover >3 fest:
« Source substantlally vegetated with little exposed soil 0
* Source lightly vegetated with much exposed soil 3
+ Source substantially devoid of vegetation 7
Uncontaminated soit cover =1 foot and 23 feet:
« Source heavily vagetated with essentially no exposed soil.
—Cover soll type resistant to gas migration® 3
—Cover soil type not resistant to gas migration® or unknown 7
« Source substantially vegetated with little exposed sail and cover soil type resistant to gas migration® ... 7
o Other ...... 10
Uncontaminated soil caver <1 foot:
« Source heavily vegetated with essentially no exposed soll and cover soll type resistant to gas migration® ..... 7
+ Cther 10
Totally or partially enclosed within structurally intact building and no other containment spacifically described in this
table applles ... 7
Source consists solely of Intact, sealed containers:
« Totally protected from weather by regularly inspected, maintained cover Q
« Other ...... 3

aThis value must be used If appllcable,
hCor|1st[datr molst fine-gralned and saturated coarse-gralned salls resistant to gas migration, Conslder all other solls
nonresistant.

6.1.2.1.2 Gas source type. Assign a value for
gas source type to each source ag follows:

e Determine if the source meets the min-
imum size requirement based on the source
hazardous waste quantity value (see section
2.4.2,1.6), If the source receives a source haz-
ardous waste quantity value of 0.6 or more,
consider the source to meet the minimum
size requirement,

¢ If the source meets the minimum size re-
quirement, assign it a value from table 6-4
for gas source type.

o If the source does not meet the minimum
size requirement, assign it a value of 0 for
gas source type.

If no source at the site meets the minimum
size requirement, assign each source at the
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site a value from table 64 for gas source
type.

TABLE 6—4—SOURCE TYPE FACTOR VALUES

Assigned
value
Sourcs type Par-
Gas | tou-
late
Active fire area 14 30
Bum pit 18 22
Containers or tanks (buried/below-ground):
+ Evidence of blogas release 33 22
« No evidence of biogas release .. . 11 22
Contaliners or tanks, not elsewhers specified 28 14
Contaminated soil {excluding land treatment) 19 22
Landfarmfland treatment .. 28 22
Landfill:
+ Evidence of biogas release 33 22
+ No evidence of biogas release . 11 22
Pile:
« Tallings pile 6 28
« Scrap metal or junk pile 6 17
s Trash plle 6 6
» Chemlcal waste plle 11 28
« Other waste piles ... 17 28
Surface impoundments (buried/backfilled):
« Evidence of biogas release 33 22
+ No evidence of biogas release . . 11 22
Surface impoundment (not buried/backfilled):
o Dry 19 22
+ Other 28 o}
Other types of sources, not slsewhere speci-
fled [¢] 4]

68.1.2.1.3 Gas migration poiential. Evaluate
this factor for each source as follows:

« Assign a value for gas migration poten-
tial to each of the gaseous hazardous sub-
stances associated with the source (see sec-
tion 2.2.2) as follows:

—Assign values from table 6-5 for vapor
pressure and Henry's constant to each haz-
ardous substance, If Henry’s constant can-
not be determined for a hazardous sub-
stance, assign that hazardous substance a
value of 2 for the Henry’s constant compo-
nent.
~Sum the two values assigned to the haz-
ardous substance,
-Based on this sum, assign the hazardous
substance a value from table 6-6 for gas
migration potential.
o Agsign a value for gas migration poten-
tial to each source as follows:

—Select three hazardous substances associ-
ated with the source:
—If more than three gaseous hazardous
substances can be assoclated with the
gource, select three that have the highest
gas migration potential values.
-If fewer than three gaseous hazardous
substances can be associated with a
source, select all of them. .
—Average the gas migration potential val-
ues assigned to the selected hazardous sub-
stances.
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-Based on this average valuse, assign the
source a gas migration potential value
from table 6-7.

TABLE 6-5—VALUES FOR VAPOR PRESSURE
AND HENRY'S CONSTANT

Assigned

Vapor pressure (Torr) valus

Greater than 10
Greater than 10—3 to 10 ...
10—5t0 103
Less than 10—5

o =N w

Assigned

Henry's constant (atm-m3mol) value

Greater than 103
Greater than 10—5 to 103 ...
10-7to 10-5
Less than 107

O =N W

TABLE 6-6—GAS MIGRATION POTENTIAL
VALUES FOR A HAZARDOUS SUBSTANCE

Sum of values for vapor pressure and Henry's Assigned

constant value
0 Q
lor2 6
3or4 11
5o0r6 17

TABLE 6—7—GAS MIGRATION POTENTIAL
VALUES FOR THE SOURCE

Average of gas migration potential values for Assigned
three hazardous substances2 value
0to <3 0
310 <8 6
810 <14 11
14 to 17 17

aif fewer than three hazardous substances can be associ-
ated with the source, compute the average based only on
those hazardous substances that can be assoclated.

6.1.2.1.4 Calculation of gas potential to re-
lease value. Determine the gas potential to
release value for each source as illustrated in
table 6-2. For each source, sum the gas
source type factor value and gas migration
potential factor value and multiply this sum
by the gas containment factor value. Select
the highest product calculated for the
sources evaluated and assign it as the gas po-
tential to release value for the site. Enter
this value in table 6-1.

6.1.2.2 Particulate potential to release.
Evaluate particulate potential to release for
those sources that contain particulate haz-
ardous substances—that is, those hazardous
substances with a vapor pressure less than or
equal to 10—! torr,

Bvaluate particulate potential to release
for each source based on three factors: par-
ticulate containment, particulate source
type, and particulate migration potential.
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Calculate the particulate potential to re-
lease value ag illustrated in table 6-8. Com-
bine sources with similar characteristics
into a gingle source in evaluating the partic-
ulate potential to release factors.

6.1.2.2.1 Particulate containment. Assign
each source a value from table 6-9 for partic-
ulate containment. Use the lowest value
from table 6-9 that applies to the source,
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6.1.2.2.2 Particulate source type. Assign a
value for particulate source type to each
source in the same manner as specified for
gas sources in section 6.1.2.1.2.

6.1.2.2.3 Particulate migration potential.
Based on the site location, assign a value
from Figure 6-2 for particulate migration po-
tential. Assign this same value to each
source at the site,

TABLE 6—8—PARTICULATE POTENTIAL TO RELEASE EVALUATION

. Particulate
Source czﬁgfnur'rfé?n Particulate migration Particulate
Sourca tvpe @ tactor type factor potential Sum source
P b value© factor value
value valugd
A B c (B+C) A(B+0C)

O NS oA

Particulate Potentlal to Release Factor Value (Select Highest Particulate Source Value)

aEnter a Source Type listed in table 6-4.

bEnter Particulate Containment Factor Value from section 6.1.2.2,1.
°Enter Particulate Source Type Factor Value from section 6.1.2.2.2,
dEnter Particulate Migration Potential Factor Value from section 6.1.2,2.3.

TABLE 6-9—PARTICULATE CONTAINMENT FACTOR VALUES

Particulate contalnment description Asvsa'?un:d
All situations except those specifically listed below “ 10
Source cantains only particulate hazardous substances totally covered by liqulds 0
Source substantially surroundsd by angineered windbraak and no other containment specifically described In this
table applies 7
Source covered with essentlally impermeable, regularly inspected, maintained cover 0
Uncontaminated soll cover >3 fest:
« Source substantially vegstated with little or no exposed soll 0
« Source lightly vegetated with much exposed sofl ... 3
« Source substantially devoid of vegetation 7
Uncontaminated soll cover 21 foot and <3 feet:
« Source heavily vegstated with essentially no exposed soll:
—Cover soll type resistant to gas migrationa 3
—Cover soil type not resistant to gas migration# or unknown . 7
« Source substantlally vegetatad with little exposed soil and cover soll type reslstant to gas migrationa ............ 7
« Other 10
Uncontaminated soil cover <1 foot:
+ Source heavily vegetated with essentially no exposed soll and cover soll type resistant to gas migratione ..... 7
« Other 10
Totally or partially enclosed within structurally Intact bullding and no other contalnment speclfically described In this
table applles 7
Source consists solely of containers:
« All containers contain only liquids 0
« All containers Intact, sealed, and totally protected from weather by regularly Inspected, malntained cover ...... 0
« All containers Intact and sealed 3
+ Other 10

aConslder molst fine-grained and saturated coarse-grained soils resistant to gas migration, Consider all other soils

nonresistant,
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FIGURE 6-2-—PARTICULATE MIGRATION
POTENTIAL FACTOR VALUES—CONGLUDED

Particulate
migration
Location potential as-
signed
value
Hawaiian Islands
Hilo, Hawali 0
Honoluly, Oahu ....... [YPTCR O SRVNIN 17
Kahulul, Maul 17
Lanai 17
Lihue, Kaual i1
MoloKal .ivciinieiminaenn, 17
Paclfic Islands
Guam 6
dohnston island ..., 17
Koror Island 0
Kwajaleln [sland 6
Mujuro, Marshall Islands 0
Pago Pago, American Samoa 0
Ponape Island ..o 0
Truk, Caroline Islands . 0
Wake Island 17
Yap Island 0
Alaska
Anchorage .. 17
Annette ..., 0
Barrow 17
Barter Island 17
Bethel 17
Bettles 17
Big Delta 17
Cold Bay 8
Falrbanks 17
Gulkana 17
Homer 11
Juneau 0
King Salmon 1
Kodiak 0
Kutzebue 17
MeGrath ... 17
Nome 11
St. Paul | . 11
Talkestna 6
Unalakleat 17
Valdez 0
Yakutat 0
American Virgin Islands
St. Crolx 17
St. John 11
St. Thomas 11
Puerto Rico
Arecibo 6
Coloso 6
Fajardo 11
Humacao [¢]
Isabela Statlon ..., 1
Pance 17
San Juan 11

For site locations not on Figure 6-2, and
for site locations near the boundary points
on Figure 6-2, assign a value as follows.
First, calculate a Thornthwalte P-E index
using the following equation:

12 1019
PE =" 115[P/(T; - 10)]
i=l
where:
PE = Thornthwaite P-B index.
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P; = Mean monthly precipitation for month i,
in inches.

T; = Mean monthly temperature for month i,
in degrees Fahrenheit; for any month
having a mean monthly temperature less
than 28.4 °F, use 28.4 °F.

Based on the calculated Thornthwaite P-H

index, assign a source particulate migration

potential value to the site from table 6-10.

Assign this same value to each source at the

site,

TABLE 6—10—PARTICULATE MIGRATION
POTENTIAL VALUES

Assigned

Thornthwalte P-E Index vaiue
Greater than 160 0
8510 150 6
50 to less than 85 11
Less than B0 ..o 17

6.1.2.2.4 Cualculation of particulate potential
to release value. Determine the particulate
potential to release value for each source as
illustrated in table 6-8. For each source, sum
its particulate source type factor value and
particulate migration potential factor value
and multiply this sum by its particulate con-
tainment factor value. Select the highest
product calculated for the sources evaluated
and assign it as the particulate potential to
release value for the site. Enter the value in
table 6-1.

6.1.2.3 Cualculation of potential to release fac-
tor value for the site. Select the higher of the
gas potential to release value assigned in
section 6.1.2.1.4 and the particulate potential
to release value assigned in section 6.1.2.2.4,
Agsign the value selected as the site poten-
tial to release factor value, Enter this value
in table 6-1.

6.1.8 Cualculation of likelihood of release fuc-
tor category value, If an observed releage is
established, assign the observed release fac-
tor value of 550 as the likelihood of release
factor category value. Otherwise, assign the
site potential to release factor value as the
likelihood of release factor category value.
Enter the value in table 6-1.

6.2 Wuaste characteristics. Evaluate the
waste characteristics factor category hased
on two factors: toxicity/mobility and haz-
ardous waste quantity. Evaluate only those
hazardous substances available to migrate
from the sources at the site to the atmos-
phere. Such hazardous substances include:

» Hazardous substances that meet the ori-
teria for an observed release to the atmos-
phere,

¢ All gaseous hazardous substances assooi-
ated with a source that has a gas contain-
ment factor value greater than 0 (see section
2.2.2, 2.2.3, and 6.1.2.1.1),

s All particulate hazardous substances as-
sociated with a source that has a particulate
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containment factor value greater than 0 (see
section 2.2.2, 2.2.8, and 6.1.2.2.1).

68.2.1 Toxicity/mobility. For each hazardous
substance, assign a toxicity factor value, a
mobility factor value, and a combined tox-
iclty/mobility factor value as specified
below. Select the toxicity/mobility factor
value for the air migration pathway as speci-
fied in section 6.2.1.3.

6.2.1.1 Toxicity. Assign a toxicity factor
value to each hazardous substance as speci-
fied in section 2.4.1.1.

6.2.1.2 Mobility. Assign a mobility factor
value to each hazardous substance as fol-
lows:

¢ Gaseous hazardous substance.

—Agsign a mobility factor value of 1 to each
gaseous hazardous substance that meets
the criteria for an observed release to the
atmosphere,

—Assign a mobility factor value from tahle
6-11, based on vapor pressure, to each gas-
eous hazardous substance that does not
meet the criteria for an observed release.

¢ Particulate hazardous substance.

—Assign a mobility factor value of 0.02 to
each particulate hazardous substance that
meets the criteria for an observed release
to the atmosphere.

—Assign a mobility factor value from Fig-
ure 6-3, hased on the site’s location, to
each particulate hazardous substance that
does not meet the criteria for an observed
release. (Assign all such particulate haz-
ardous substances this same value.)

—For site locations not on Figure 6-3 and
for site locations near the boundary points
on Figure 6-3, assign a mobility factor
value to each particulate hazardous sub-
stance that does not meet the criteria for
an observed release as follows:

Pt. 300, App. A

~Calculate a value M:

M = 0.0182 (U3/[PE]?)

whevre;

U = Mean average annual wind speed (meters
per second).

PE = Thornthwaite P-E index from section
6.1.2.2.3.

-Based on the value M, assign a mobility
factor value from table 6-12 tio each par-
ticulate hazardous substance,
¢ (Gaseous and particulate hazardous sub-
stances.

-For a hazardous substance potentially
present in both gaseous and particulate
forms, select the higher of the factor val-
ues for gas mobility and particulate mobil-
ity for that substance and assign that
value as the mobility factor value for the
hazardous substance,
6.2.1.3 Cualculation of toxicity/mobility factor
value. Assign each hazardous substance a
toxicity/mobility factor value from table 6-
13, based on the values assigned to the haz-
ardous substance for the toxicity and mobil-
ity factors. Use the hazardous substance
with the highest toxicity/mobility factor
value to assign the value to the toxicity/mo-
bility factor for the air migration pathway.
Enter this value in table 6-1.

TABLE 6-11—GAS MOBILITY FACTOR VALUES

Vapor pressure (Torr) Ajj{gg?,d
Greater than 10—! ... 1.0
Greater than 10~ to 0.2
Greater than 10—5 to 10—3 0.02
Greater than 10~7 to 10—5 0.002
Less than or equal to 107 0.0002

2Do not round to nearest Integer.
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=

Puerto Rico

0002

R

0002

,0003
S\

e Do not round to naarest integer,

FIGURE 6-3
PARTICULATE MOBILITY FACTOR VALUES*
(CONTINUED)
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FIGURE 6—3—PARTICULATE MOBILITY FACTOR
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TABLE 6—12—PARTICULATE MOBILITY FACTOR

VALUES—CONCLUDED VALUES
Particulated Assigned
Locati mability as- M value®
ocation signed
value Greater than 1.4 x 102 0.02

Pacific Islands Greater than 4.4 x 1073 10 1.4 x 102 0.008

Guam 0.0002 Greater than 1.4 x 1073 to 4.4 x 10-3 ... 0.002

Johnston 1s1and ..o, 0.002  Greater than 4.4 x 10~+10 1.4 x 10-3 0.0008

Koror Island 0.00008  Greater than 1.4 x 1074 to 4.4 x 10—+ 0.0002

nujd’“; Mﬁ?}?jl b 000-8883 Greater than 4.4 x 10~ to 1.4 x 10=4 ... .| 0.00008

Pago Pago, American Samoa . 0.00008 Less than or equal to 4.4 X 1075 ..cviiicninnns 0.00002

Ponape Island ... 0.00002 aDo not round 1o nearsst integer.

Truk, Caroline Islands .. . 0.00008

Wake Island 0.002

Yap Island 0.00008
American Virgin Islands

St. Croix 0.0008

St. John 0.0002

St. Thomas 0.0002

TABLE 6—13—TOXICITY/MOBILITY FACTOR VALUES A
Toxicity factor valus
Mobility factor value
10,000 1,000 100 10 1 0

1.0 10,000 1,000 100 .10 1 0
0.2 2,000 200 20 2 0.2 0
0.02 200 20 2 0.2 0.02 Q
0.008 80 8 0.8 0.08 0.008 Q
0.002 20 2 0.2 0.02 0.002 0
0.0008 8 0.8 0.08 0.008 0.0008 [4]
0.0002 2 0.2 0.02 0.002 0.0002 0
0.00008 0.8 0.08 0.008 { 0.0008} 0.00008 4]
0.00002 0.2 0.02 0.002 | 0.0002 ] 0.00002 4]

aDo not round to nearest intager.

6.2.2 Hazardous waste quantity. Assign a
hazardous waste quantity factor value for
the air migration pathway as specified in
section 2.4.2, Enter this value in table 6-1.

6.2.8 Calculation of waste characteristics
Jactor category value. Multiply the toxicity/
mobility factor value and the hazardous
waste quantity factor wvalue, subject to a
maximum product of 1 x 108, Based on this
product, assign a value from table 2-7 (sec-
tion 2.4.8.1) to the waste characteristics fac-
tor category. Enter this value in table 6-1.

6.3 Targets.

Evaluate the targets factor category based
on four factors: nearest individual, popu-
lation, resources, and sensitive environ-
ments, Include only those targets (for exam-
ple, Individuals, sensitive environments) lo-
cated within the 4-mile target distance
limit, except: if an observed release is estab-
lished beyond the 4-mile target distance
limit, include those additional targets that
are specified below in this section and in sec-
tion 6.3.4.

Evaluate the neavest individual and popu-
lation factors based on whether the target
populations are subject to Level I concentra-
tions, Level II concentrations, or potential

contamination. Determine which applies to a
target population as follows.

If no samples meet the criteria for an ob-
served release to air and if there is no ob-
served release by direct observation, con-
sider the entire population within the 4-mile
target distance limit to be subject to poten-
tial contamination.

If one or more samples meet the criteria
for an observed release to air or if there is an
observed release by direct observation,
evaluate the population as follows:

¢ Determine the most distant sample loca~
tion that meets the criteria for Level I con-
centrations as specified in sections 2.5.1 and
2.6.2 and the most distant location (that is,
sample location or direct observation loca-
tion) that meets the criteria for Level IT con-
centrations. Use the health-based bench-
marks from table 6-14 in determining the
level of contamination for sample locations.
If the most distant Level II location is closer
to a source than the most distant Level I
sample location, do not consider the Lievel I
location.

¢ Determine the single most distant loca-
tlon (sample location or direct observation
location) that meets the criteria for Level I
or Level IT concentrations.
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o If this single most distant location is
within the 4-mile target distance limit, iden-
tify the distance categories from table 6-15
in which the selected Level I concentrations
sample and Level II concentrations sample
(or direct observation location) are located:

—Consider the target population anywhere
within this furthest Level I distance cat-
egory, or anywhere within a distance cat-
egory closer to a source at the site, as sub-
ject to Level I concentrations.
-~Consider the target population located be-
yond any Level I distance categories, up to
and including the population anywhere
within the furthest Level II distance cat-
egory, as subject to Level II concentra-
tions,
~Consider the remainder of the target pop-
ulation within the 4-mile target distance
limit as subject to potential contamina-
tion.
» If the single most distant location is be-
yond the 4-mile target distance limit, iden-
tify the distance at which the selected Level
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I concentrations sample and Lievel II con-
centrations sample (or direct observation lo-
cation) are located:

~If the Level I sample location is within
the 4-mile target distance limit, identify
the target population subject to Lievel I
concentrations as specified above,

—If the Level I sample location is beyond
the 4-mile target distance limit, consider
the target population located anywhers
within a distance from the sources at the
site equal to the distance to this sample lo-
cation to be subject to Lievel I concentra-
tions and include them in the evaluation.
-Consider the target population located be-
yvond the Level 1 target population, but lo-
cated anywhere within a distance from the
sources at the site equal to the distance to
the selected Level II location, to be subject
to Level II concentrations and include
them in the evaluation.

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

TABLE 6~14—HEALTH-BASED BENCHMARKS FOR HAZARDOUS SUBSTANCES IN AlR

« Concentration corresponding to National Ambient Air Quality Standard (NAAQS).
¢ Concentration corresponding to National Emission Standards for Hazardous Air Pollutants

(NESHAPS).

« Screening concentration for cancer corresponding to that concentration that corresponds to
the 106 individual cancer risk for inhalation exposures.

e Screening concentration for noncancer toxicological responses corresponding to the Ref-
erence Concentration (RfC) for inhalation exposures.

TABLE 6—15—AIR MIGRATION PATHWAY
DISTANCE WEIGHTS

Assigned

Distance category {miles) distance

welghta
0 vivens 1.0
Greater than 0 to % .... 0.25
Greater than V4 to Va 0.054
Greater than % to 1 0.016
Greater than 1to 2 .. 0.0051
Greater than 2 to 3 0,0023
Greater than 3to 4 .. . 0.0014
Greater than 4 0

2Da not round to nearest Integer.

6.3.1 Nearest individual. Assign the nearest
individual factor a value as follows:

« If one or more residences or regularly oc-
cupied buildings or areas is subject to Lievel
I concentrations as specified in section 6.3,
assign a value of 50.

o If not, but if one or more a residences or
regularly occupied buildings or areas is sub-
ject to Level II concentrations, assign a
value of 45,

o If none of the residences and regularly
occupied buildings and areas is subject to
Lievel I or Level II concentrations, assign a
value to this factor based on the shortest
distance to any residence or regularly occu-

pied building or area, as measured from any
source at the site with an air migration con-
talnment factor value greater than 0, Based
on this shortest distance, assign a value
from table 6-16 to the nearest individual fac-
tor.

Enter the value assigned in table 6-1.

TABLE 6—16—NEAREST INDIVIDUAL FACTOR

VALUES
L " Assigned
Distance to nearest individual {(miles) value
Level | concentrations® ... 50
Level Il concentrationsa ... 45

0to A 20
Greater than Ya to ¥4 ...
Greater than Y4 to 1/2
Greater than 210 1 .o
Greater than 1

aDistance does not apply.

6.3.2 Population. In evaluating the popu-
lation factor, count residents, students, and
workers regularly present within the target
distance limit, Do not count transient popu-
lations such as customers and travelers pass-
ing through the area.

218

109



Environmental Protection Agency

In estimating residential population, when
the estimate is based on the number of resi-
dences, multiply each residence by the aver-
age number of persons per residence for the
county in which the residence is located.

6.3.2.1 Level of contamination. Bvaluate the
population factor based on three factors:
Level I concentrations, Lievel II concentra-
tions, and potential contamination.

Evaluate the population subject to Level I
concentrations (see section 6.3) as specified
in section 6.3.2.2, the population subject to
Lievel II concentrations as specified in sec-
tion 6.3.2.3, and the population subject to po-
tential contamination as specified in section
6.3.2.4.

For the potential contamination factor,
use population ranges in evaluating the fac-
tor as specified in section 6.3.2.4. For the
Level I and Level II concentrations factors,
use the population estimate, not population
ranges, in evaluating both factors.

6.3.2.2 Level I concentrations. Sum the
number of people subject to ILevel 1 con-
centrations. Multiply this sum by 10. Assign
the product as the value for this factor.
Enter this value in table 6-1.

6.8.2.8 Level II concentrations. Sum the
number of people subject to Level II con-
centrations. Do not include those people al-
ready counted under the Lievel I concentra-
tions factor. Assign this sum as the value for
this factor. Bnter this value in table 6-1.

6.3.2.4 Potential contamination. Determine
the number of people within each distance

Pt. 300, App. A

category of the target distance limit (see
table 6-15) who are subject to potential con-
tamination. Do not include those people al-
ready counted under the Level I and Level II
concentrations factors.

Based on the number of people present
within a distance category, assign a dis-
tance-weighted population value for that dis-
tance category from table 6-17. (Note that
the distance-weighted population values in
table 6-17 incorporate the distance weights
from table 6-15. Do not multiply the values
from table 6-17 by these distance weights.)

Calculate the potential contamination fac-
tor value (PI) as follows:

n
PI:iZWi
1045
where:
Wi = Distance-weighted population from

table 6-17 for distance category {i.
n = Number of distance categories.

If PI is less than 1, do not round it to the
nearest integer; if PI is 1 or more, round to
the nearest integer. Enter this value in table
6-1.

6.3.2.56 Cualeulation of population factor
value, Sum the factor values for Level I con-
centrations, Lievel II concentrations, and po-
tential contamination. Do not round this
sum to the nearest integer. Assign this sum
as the population factor value. Enter this
value in table 6-1,
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6.3.3 Resources. XFvaluate the vresources
factor as follows:

e Asgsign a value of 5 if one or more of the
following resources are present within one-
half mile of a source at the site having an air
migration containment factor value greater
than 0:

~Commercial agriculture,

—-Commercial silviculture.

~Major or designated recreation area.

e Assign a value of 0 if none of these re-
sources is present.

Enter the value assigned in table 6-1.

6.3.4 Sensitive environments. BEvaluate sen-
sitive environments based on two factors: ac-
tual contamination and potential contami-
nation. Determine which factor applies as
follows.

If no samples meet the criteria for an ob-
served release to air and if there is no ob-
gserved release by direct observation, con-
sider all sensitive environments located, par-
tially or wholly, within the target distance
limit to be subject to potential contamina-
tion.

If one or more samples meet the criteria
for an observed release to air or if there is an
observed release by direct observation, de-
termine the most distant location (that is,
sample location or direct observation loca-
tion) that meets the criteria for an observed
release:

o If the most distant location meeting the
criteria for an observed release is within the
4-mile target distance limit, identify the dis-
tance category from table 6-15 in which it is
located:

~Consider gsensitive environments located,

partially or wholly, anywhere within this

distance category or anywhere within a

distance category closer to a source at the

site as subject to actual contamination.

—Consider all other sensitive environments

located, partially or wholly, within the

target distance limit as subject to poten-
tial contamination.

« If the most distant location meeting the
criteria for an observed release is beyond the
4-mile target distance limit, 1dentify the dis-
tance at which it is located:

—Consider sensitive environments located,
partially or wholly, anywhere within a dis-
tance from the sources at the site equal to
the distance to this location to be subject
to actual contamination and include all
such sensitive environments in the evalua-
tion.

~-Do not include any sensitive environ-

ments as subject to potential contamina-

tion.

6.8.4.1 Actual contamination. Determine
those gensitive environments subject to ac-
tual contamination (i.e., those located par-
tially or wholly within a distance category
subject to actual contamination). Assign
value(s) from table 4-23 (section 4.1.4.3.1.1) to
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each sensitive environment subject to actual
contamination.

For those sensitive environments that are
wetlands, assign an additional value from
table 6-18, In assigning a value from table 6-
18, include only those portions of wetlands
located within distance categories subject to
actual contamination. If a wetland is located
partially in a distance category subject to
actual contamination and partially in one
subject to potential contamination, then
solely for purposes of table 6-18, count the
portion in the distance category subject to
potential contamination under the potential
contamination factor in section 6.3.4.2. De-
termine the total acreage of wetlands within
those distance categories subject to actual
contamination and assign a value from table
6-18 based on this total acreage.

Calculate the actual contamination factor
value (BA) as follows:

n
EA=WA+Y S,
i=1

where:

WA = Value assigned from table 6-18 for wet-
lands in distance categories subject to
actual contamination.

S; = Value(s) assigned from table 4-23 to sen-
sitive environment i.

n = Number of sensitive environments sub-
ject to actual contamination.

Enter the value assigned in table 6-1.

TABLE 6—18—WETLANDS RATING VALUES FOR
AIR MIGRATION PATHWAY A

Wetland area (acres) As:’sgﬁjr;ed
Less than 1 0
1 to 50 25
Greater than 50 to 100 .... . 75
Greater than 100 to 150 .. 128
Greater than 150 to 200 . 175
Greater than 200 to 300 250
Greater than 300 to 400 350
Greater than 400 to 500 .. . 450
Greater than 500 500

aWetlands as defined in 40 CFR section 230.3.

6.3.4.2 Potential contamination. Determine
those sensitive environments located, par-
tially or wholly, within the target distance
limit that are subject to potential contami-
nation., Assign value(s) from table 423 to
each sensitive environment subject to poten-
tial contamination. Do not include those
sensitive environments already counted for
table 4-23 under the actual contamination
factor.

For each distance category subject to po-
tential contamination, sum the value(s) as-
signed from table 4-23 to the sensitive envi-
ronments in that distance category. If a sen-
sitive environment is located in more than
one distance category, assign the sensitive
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environment only to that distance category
having the highest distance weighting value
from table 6-15.

For those sensitive environments that are
wetlands, assign an additional value from
table 6-18, In assigning a value from table 6-
18, include only those portions of wetlands
located within distance categories subject to
potential contamination, as specified in sec-
tion 6.8.4.1. Treat the wetlands in each sepa-
rate distance category as separate sensitive
environments solely for purposes of applying
table 6-18. Determine the total acreage of
wetlands within each of these distance cat-
egories and assign a separate value from
table 6-18 for each distance category,

Caloulate the potential contamination fac-
tor value (BP) as follows:

m

EP = 110 J.=l([wj+sj]Dj)

n
S; =25y
i=l

Sy = Value(s) assigned from table 4-23 to sen-
sitive environment in distance category
i

n = Number of sensitive environments sub-
ject to potential contamination.

W; = Value assigned from table 6-18 for wet-
land area in distance category j.

D; = Distance weight from table 6-15 for dis-
tance category j.

m = Numbeyr of distance categories subject to
potential contamination.

If EP is less than 1, do not round it to the
nearest integer; if EP is 1 or more, round to
the nearest integer. Enter the value assigned
in table 6-1.

6.3.4.83 Calculation of sensitive environments
factor value. Sum the factor values for actual
contamination and potential contamination.
Do not round this sum, designated as EB, to
the nearest integer.

Becauge the pathway score based solely on
sensitive environments is limited to a max-
imum of 60, use the value EB to determine
the value for the sensitive environments fac-
tor as follows:

40 CFR Ch. | (7-1-19 Edition)

o Multiply the wvalues assigned to likeli-
hood of release (LR), waste characteristics
(W), and BB, Divide the product by 82,500,

—If the result is 60 or less, assign the value
EB as the sensitive environments factor
value.

—~If the result exceeds 60, calculate a value
EC as follows:

C- (60)(82,500)
(LR)(WC)

Agsign the value EC as the sensitive envi-
ronments factor value. Do not round this
value to the nearest integer,

Enter the value assigned for the sensitive

environments factor in table 6-1.

6.3.5 Cualculation of targets factor category
value. Sum the nearest individual, popu-
lation, resources, and sensitive environments
factor values, Do not round this sum to the
nearest integer. Assign this sum as the tar-
gets factor category value., Enter this value
in table 6-1.

6.4 Cualculation of air migration pathway
score, Multiply the values for likelihood of
release, waste characteristics, and targets,
and round the product to the nearest integer.
Then divide by 82,500. Assign the resulting
value, subject to a maximurm value of 100, as
the air migration pathway score (8,). Enter
this score in table 6-1.

7.0 Sites Containing Radioactive Substances,

In general, radioactive substances are haz-
ardous substances under CERCLA and should
be considered in HRS scoring. Releases of
certain radioactive substances are, however,
excluded from the definition of ‘‘release” in
section 101(22) of CERCLA, as amended, and
should not be considered in HRS scoring.

Evaluate sites containing radiocactive sub-
stances using the instructions specified in
sections 2 through 6, supplemented by the in-
structions in this section. Those faotors de-
noted with a “yes’ in table 7-1 are evaluated
differently for sites containing radioactive
substances than for sites containing only
nonradioactive hazardous substances, while
those denoted with a “no’ are not evaluated
differently and are not addressed in this sec-
tion.
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In general, sites containing mixed radio-
active and other hagardous substances in-
volve more evaluation than sites containing
only radionuclides. For sites containing
mixed radicactive and other hazardous sub-
stances, HRS factors are evaluated based on
considerations of both the radioactive sub-
stances and the other hazardous substances
in order to derive a single set of factor val-
ues for each factor category in each of the
four pathways. Thus, the HRS score for these
sites reflects the combined potential hazards
posed by both the radioactive and other haz-
ardous substances.

Section 7 is organized by factor category,
similar to sections 3 through 6. Pathway-spe-
cific differences in evaluation criteria are
specified under each factor category, as ap-
propriate. These differences apply largely to
the soil exposure and subsurface intrusion
pathway and to gites containing mixed radio-
active and other hazardous substances. All
evaluation criteria specified in sections 2
through 6 must be met, except where modi-
fied in section 7.

7.1 Likelihood of release/likelihood of expo-
sure. Bvaluate likelihood of release for the
three migration pathways and likelihood of
exposure for the soil exposure and subsurface
intrusion pathway as specified in sections 2
through 6, except: establish an observed re-
lease, observed contamination, and/or oh-
served exposure as specified in section 7.1.1.
When an observed release or exposure cannot
be established for a migration pathway or
the subsurface intrusion component of the
soll exposure and subsurface intrusion path-
way, evaluate potential to release as speci-
fied in section 7.1.2. When observed contami-
nation cannot be established, do not evalu-
ate the soil exposure component of the soil
exposure and subsurface intrusion pathway.

7.1.1 Observed release/observed contamina-
tion/observed exposure. For radioactive sub-
stances, establish an observed release for
each migration pathway by demonstrating
that the site has released a radicactive sub-
stance to the pathway (or watershed or aqui-
fer, as appropriate); establish observed con-
tamination or observed exposure for the soil
exposure and subsurface intrusion pathway
as indicated below. Base these demonstra-
tions on one or more of the following, as ap-
propriate to the pathway being evaluated:

¢ Direct observation:

—TFor each migration pathway, a material
that contains one or more radionuclides
has been seen entering the atmosphere,
surface water, or ground water, as appro-
priate, or is known to have entered ground
water or surface water through direct dep-
osition, or

-—TFor the surface water migration pathway,
a source area containing radicactive sub-
stances has been flooded at a time that ra-
dioactive substances were present and one
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or more radioactive substances were in

contact with the flood waters.

—For the subsurface intrusion component of
the soil exposure and subsurface intrusion
pathway, a material that contains one or
more radionuclides has been observed en-
tering a regularly occupied structure via
the subsurface or is known to have entered
a regularly occupied structure via the sub-
surface. Also, when evidence supports the
inference of subsurface intrusion of a ma-
terial that contains one or more radio-
nuclides by the site into a regularly occu-
pied structure, demonstrated adverse ef-
fects associated with that release may also
be used to establish observed exposure by
direct observation.
¢ Analysis of radionuclide concentrations

in samples appropriate to the pathway (that

is, ground water, soil, air, indoor air, soil
gas, surface water, benthic, or sediment sam-
ples):

—For radionuclides that occur naturally and
for radionuclides that are ubiqultous in the
environment:

B Measured concentration (in units of ac-
tivity, for example, pCi per kilogram
[pCi/kgl, pCi per lter [pCi/L], pCi per
cubic meter [pPCi/m3]) of a given radio-
nuclide in the sample are at a level that:

O Hguals or exceeds a value 2 standard de-
viations above the mean site-specific
background concentration for that radio-
nuclide in that type of sample, or

O Exceeds the upper-limit value of the
range of regional background concentra-
tion values for that specific radionuclide
in that type of sample.

R Some portion of the increase must be at-
tributable to the site to establish the ob-
served release (or observed contamina-
tion or observed exposure), and

M For the soil exposure component of the
soil exposure and subsurface intrusion
pathway only, the radionuclide must also
be present at the surface or covered by 2
feet or less of cover material (for exam-
ple, soil) to establish observed contami-
nation.

—For man-made radionuclides without ubig-
uitous background concentrations in the
environment:

B Measured concentration (in units of ac-
tivity) of a given radionuclide in a sam-
ple equals or exceeds the sample guan-
titation limit for that specific radio-
nuclide in that type of media and is at-
tributable to the site,

B However, if the radionuclide concentra-
tion equals or exceeds its sample guan-
titation limit, but its release can also be
attributed to one or more neighboring
sites, then the measured concentration
of that radionuclide must also equal or
exceed a value either 2 standard devi-
ations above the mean concentration of
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that radionuclide contributed by those
neighboring sites or 38 times its back-
ground concentration, whichever is
lower.

M If the sample quantitation limit cannot
be established:

> If the sample analysis was performed
under the EPA Contract Laboratory Pro-
gram, use the EPA contract-required
quantitation limit (CRQL) in place of the
sample quantitation limit in establishing
an observed release (or observed con-
tamination or observed exposure).

> If the sample analysis is not performed
under the EPA Contract Laboratory Pro-
gram, use the detection limit in place of
the sample quantitation limit.

W For the soll exposure component of the
soil exposure and subsurface intrusion
pathway only, the radionuclide must also
be present at the surface or covered by 2
feet or less of cover material (for exam-
ple, soil) to establish observed contami-
nation.

« Gamma radiation measurements (applies
only to observed contamination or observed
exposure in the soil exposure and subsurface
intrusion pathway):

—The gamma radiation exposure rate, as
measured in microroentgens per hour (UR/
hr) using a survey instrument held 1 meter
above the ground surface or floor or walls
of a structure (or 1 meter away from an
aboveground source for the soil exposure
component), equals or exceeds 2 times the
site-specific background gamma radiation
exposure rate.

—Some portion of the increase must be at-
tributable to the site to establish observed
contamination or observed exposures. The
gamma-~emitting radionuclides do not have
to be within 2 feet of the surface of the
source,

Por the three migration pathways and for
the subsurface intrusion component of the
soil exposure and subsurface intrusion path-
way, if an observed release or observed expo-
sure can be established for the pathway (or
component, threat, aquifer, or watershed, as
appropriate), assign the pathway (or compo-
nent, threat, aquifer, or watershed) an ob-
served release or observed exposure factor
value of 550 and proceed to section 7.2, If an
observed release or observed exposure cannot
be established, assign an obgerved release or
observed exposure factor value of 0 and pro-
ceed to section 7.1.2,

For the soil exposure component of the soil
exposure and subsurface intrusion pathway,
if observed contamination can be estab-
lished, assign the likelihood of exposure fac-
tor for resident population a value of 550 if
there is an area of observed contamination
in one or more locations listed in section
5.1.1; evaluate the likelihood of exposure fac-
tor for nearby population as specified in sec-
tion 5.1.2.1; and proceed to section 7.2, If ob-
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served contamination cannot be established,
do not evaluate the soil exposure component
of the soil exposure and subsurface intrusion
pathway,

At sites containing mixed radioactive and
other hazardous substances, evaluate ob-
served release (or component, observed con-
tamination or observed exposure) separately
for radionuclides as described in this section
and for other hazardous substances as de-
scribed in sections 2 through 6.

For the three migration pathways and the
subsurface intrusion component of the soil
exposure and subsurface intrusion pathway,
if an observed release or observed exposure
can be established based on either radio-
nuclides or other hazardous substances, or
both, assign the pathway (or threat, aquifer,
or watershed) an observed release or ob-
served exposure factor value of 550 and pro-
ceed to section 7.2, If an observed release or
observed exposure cannot be established
based on either radionuclides or other haz-
ardous substances, assign an observed re-
lease or observed exposure factor value of 0
and proceed to section 7.1.2.

For the soil exposure component of the goil
exposure and subsurface intrusion pathway,
if observed contamination can be established
based on either radionuclides or other haz-
ardous substances, or both, assign the likeli-
hood of exposure factor for resident popu-
lation a value of 550 if there is an area of ob-
served contamination in one or more loca-
tions listed in section 5.1.1; evaluate the
likelihood of exposure factor for nearby pop-
ulation as specified in section 5.1.2.1; and
proceed to section 7.2. If observed contami-
nation cannot be established based on either
radionuclides or other hazardous substances,
do not evaluate the soil exposure component
of the soil exposure and subsurface intrusion
pathway.

7.1.2 Potential to release/potential for ex-
posure. For the three migration pathways
and the subsurface intrusion component of
the soil exposure and subsurface intrusion
pathway, evaluate potential to release or po-
tential for exposure for sites containing
radionuclides in the same manner as speci-
fied for sites containing other hazardous sub-
stances. Base the evaluation on the physical
and chemical properties of the radionuclides,
not on their level of radioactivity. For the
subsurface intrusion component of the soil
exposure and subsurface intrusion pathway,
if the potential for exposure is based on the
presence of gamma emitting radioactive sub-
stances, assign a potential for exposure fac-
tor value of 500 only if the contamination is
found within 2 feet beneath a regularly occu-
pied structure, otherwise assign a potential
for exposure factor value of 0,

For sites containing mixed radioactive and
other hazardous substances, evaluate poten-
tial to release or potential for exposure con-
sidering radionuclides and other hazardous
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substances together. Evaluate potential to
release for each migration pathway and the
potential for exposure for the subsurface in-
trusion component of the soil exposure and
subsurface intrusion pathway as specified in
sections 3 through 6, as appropriate.

7.2 Waste characteristics. For radioactive
substances, evaluate the human toxicity fac-
tor, the ecosystem toxicity factor, the sur-
face water persistence factor, and the haz-
ardous waste quantity factor as specified in
the following sections, Hvaluate all other
waste characteristic factors as specified in
sections 2 through 6.

7.2.1 Human Toxicity. For radiocactive
substances, evaluate the human toxicity fac-
tor as specified below, not as specified in sec-
tion 2.4.1.1.

Asgsign human toxicity factor values to
those radionuclides available to the pathway
based on quantitative dose-response param-
eters for cancer risks as follows:

« Bvaluate radionuclides only on the basis
of carcinogenicity and assign all radio-
nuclides to weight-of-evidence category A, or
weight-of-evidence category ‘Carcinogenic
to Humans’'.

e Assign a human toxicity factor value
from Table 7-2 to each radionuclide based on
its slope factor (also referred to as a cancer
potency factor).

—For each radionuclide, use the higher of
the slope factors for inhalation and inges-
tion to assign the factor value.

—If only one slope factor is available for the
radionuclide use it to assign the toxicity
factor value.

—If no slope factor is available for the radio-
nuclide, assign that radionuclide & toxicity
factor value of 0 and use other radio-
nuclides for which a slope factor is avail-
able to evaluate the pathway.

o If all radionuclides available to a par-
ticular pathway are assigned a human tox-
icity factor value of 0 (that is, no slope fac-
tor is available for all the radionuclides), use
a default human toxicity factor value of 1,000
as the human toxicity factor value for all
radionuclides available to the pathway.

At sites containing mixed radioactive and
other hazardous substances, evaluate the
toxicity factor separately for the radiocactive
and other hagzardous substances and assign
each a separate toxicity factor value. This
applies regardless of whether the radioactive
and other hazardous substances are phys-
ically separated, combined chemically, or
simply mixed together. Assign toxicity fac-
tor values to the radionuclides as specified
above and to the other hazardous substances
as specified in section 2.4.1.1.

At sites containing mixed radioactive and
other hazardous substances, if all radio-
nuclides available to a particular pathway
are assigned a human toxicity factor value of
0, use a default human toxicity factor value
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of 1,000 for all those radionuclides even if
nonradioactive hazardous substances avail-
able to the pathway are assigned human tox-
icity factor values greater than 0. Similarly,
if all nonradioactive hazardous substances
available to the pathway are assigned a
human toxicity factor value of 0, use a de-
fault human toxicity factor value of 100 for
all these nonradiocactive hazardous sub-
stances even if radionuclides available to the
pathway are assigned human toxicity factor
values greater than 0.

7.2.2 Ecosystem toricity. For the surface
water environmental threat (see sections
4.1.4 and 4.2.4). assign an ecosystem toxicity
factor value to radionuclides (alone or com-
bined chemically or mixed with other haz-
ardous substances) using the same slope fac-
tors and procedures specified for the human
toxicity factor in section 7.2.1, except: use a
default of 100, not 1,000, if all radionuclides
eligible to be evaluated for ecosystem tox-
icity receive an ecosystem toxicity factor
value of 0.

TABLE 7-2—TOXIGITY FACTOR VALUES FOR

RADIONUCLIDES
a -1 Assigned
Cancer slope factora (SF) (pCi) vaiue
3 x 10~ L<SF 10,000
3 % 107 12<8F<8 x 1011 . 1,000
SF<3x 10712 | 100
SF not available for the radionuclide ... 0

aRadionuclide slope factors are estimates of age-averaged,
indlvidual lifetime total excess cancer risk per picocurie of
radionuclide inhaled or ingested.

At sites containing mixed radioactive and
other hazardous substances, evaluate the
ecosystem toxiecity factor separately for the
radioactive and other hazardous substances
and assign each a separate ecosystem tox-
icity factor value. This applies regardless of
whether the radioactive and other hazardous
substances are physically separated, com-
bined chemically, or simply mixed together.
Assign ecosystem toxicity factor values to
the radionuclides as specified above and to
the other hazardous substances as specified
in sections 4.1.4.21.1 and 4.2.4.211, If all
radionuclides available to a particular path-
way are assigned an ecosystem toxicity fac-
tor value of 0, use a default ecosystem tox-
icity factor value of 100 for all these radio-
nuclides even if nonradioactive hazardous
substances available to the pathway are as-
signed ecosystem toxicity factor wvalues
greater than 0. Similarly, if all nonradio-
active hazardous substances available to the
pathway are assigned an ecosystem toxicity
factor value of 0, use a default ecosystem
toxicity factor value of 100 for all these non-
radioactive hazardous substances even if
radionuclides available to the pathway are
assigned ecosystem toxicity factor wvalues
greater than 0.
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7.2.3 Persistence/Degradation. In  deter-
mining the surface water persistence factor
for radionuclides, evaluate this factor based
solely on half-life; do not include sorption to
sediments in the evaluation as {s done for

L2 =

Where:

r = Radioactive half-life.
V = Volatilization half-life,

If the volatilization half-life cannot be es-
timated for a radionuclide from available
data, delete it from the equation, Seleot the
portion of Table 4-10 to use in assigning the
persistence factor value as specified in sec-
tion 4.1.2,2.1.2,

At sites containing mixed radioactive and
other hazardous substances, evaluate the
persistence factor separately for each radio-
nuclide and for each nonradioactive haz-
ardous substance, even if the avallable data

tin=

Where:
r = Radloactive half-1ife.

If no radioactive half-life information is
available for a radionuclide and the sub-
stance is not already assigned a value of 1,
unless information indicates otherwise, as-
sign a value of 1.

At sites containing mixed radloactive and
other hazardous substances, evaluate the
degradation factor separately for each radio-
nuclide and for each nonradioactive haz-
ardous substance, even if the available data
indicate that they are combined chemically,
Assign a degradation factor value to each
radlonuclide as specified in this section and
to each nonradioactive hazardous substance
as specified in section 5,2,1,2,1.2, If no radio-
active half-life information is available for a
radionuclide and the substance is not al-
ready assigned a value of 1, unless informa-
tion indicates otherwise, assign a value of 1,
Similarly, if no half-life information is avail-
able for a nonradioactive substance, and the
substance is not already assigned a value of
1, unless information indicates otherwise, as-
sign a value of 1. When combined chemically,
assign a single persistence or degradation
factor value based on the higher of the two

40 CFR Ch. | (7-1-19 Edition)

nonredioactive hazardous substances. Assign
a persistence factor value from Table 4-10
(section 4.1,.2.2.1.2) to each radionuclide based
on half-life (t 12) calculated as follows:

|~

|
+
<I=

indicate that they are combined chemically.
Assign a persistence factor value to each
radionuclide as specified in this section and
to each nonradioactive hazardous substance
as specified in section 4.1,2,2.1.2, When com-
bined chemically, assign a single persistence
factor value based on the higher of the two
values assigned (individually) to the radio-
active and nonradicactive components.

In determining the subsurface intrusion
degradation factor for radionuclides, when
evaluating this factor based solely on half-
life, assign a degradation factor value from
section 5.2.1.2,1.2 to each radionuclide based
on hali-life (t12) calculated as follows:

1
1
,.

values assigned (individually) to the radio-
active and nonradicactive components,

7.2.4 Selection of substance potentially pos-
ing greatest hazard. For the subsurface intru-
sion component: of the soil exposure and sub-
surface intrusion pathway and each migra-
tion pathway (or threat, aquifer, or water-
shed, as appropriate), select the radioactive
substance or nontadioactive hazardous sub-
stance that potentially poses the greatest
hazard based on its toxicity factor value,
combined with the applicable mobility, per-
sistence, degradation and/or bioaccumula-
tion (or ecosystem bioaccumulation) poten-
tial factor values. Combine these factor val-
ues as specified in sections 2 through 6. For
the soll exposure component of the soil expo-
sure and subsurface intrusion pathway, base
the selection on the toxicity factor alone
(see seotions 2 and B),

7.2.6 Hazardous waste quantity, To oal-
culate the hazardous waste quantity factor
value for sites contalning radioactive sub-
stances, evaluate source hazardous waste
quantity (see section 2.4.2.1) using only the
following two measures in the following hi-
erarchy (these measures are consistent with
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Tiers A and B for nonradioactive hazardous
substances in sections 2.4.2.1.1 and 2.4.2.1.2);

s Radionuclide constituent quantity (Tier
A).

s Radionuclide wastestream quantity (Tier
B).

7.2.5.1 Source hazardous waste quantity for
radionuclides. For each migration pathway,
assign a source hazardous waste quantity
value to each source having a containment
factor value greater than 0 for the pathway
being evaluated. For the soil exposure com-
ponent of the soil exposure and subsurface
intrusion pathway, assign a source hazardous
waste quantity value to each area of ob-
served contamination, as applicable to the
threat being evaluated. For the subsurface
intrusion component, assign a gource haz-
ardous waste quantity value to each regu~
larly occupied structure located within areas
of observed exposure or areas of subsurface

PL. 300, App. A

contamination. Allocate hazardous sub-
gtances and hazardous wastestreams to spe-
cific sources (or areas of observed conbami-
nation, areas of observed exposure or areas
of subsurface contamination) as specified in
sections 2.4.2 and 5.2.0.

7.2.5.1.1 Radionuclide constituent gquantity
(Tier A). Evaluate radionuclide constituent
quantity for each source (or area of observed
contamination or area of observed exposure)
based on the activity content of the radio-
nuclides allocated to the source (or area of
observed contamination or area of observed
exposure) as follows:

s Hstimate the net activity content (in cu-
ries) for the source (or area of observed con-
tamination or area of observed exposure)
based on:

—Manifests, or
—Hither of the following equations, as appli-
cable:

n
N = 9.1x10"7(V)zACi
i=1

Where:

N = Estimated net activity content (in cu-
ries) for the source (or area of observed
contamination or area of observed expo-
sure).

V = Total volume of material (in cubic
yards) in a source (or area of observed
contamination or area of observed expo-
sure) containing radionuclides,

AC; = Activity concentration above the re-
spective background concentration (in
pCi/g) for each radionuclide i allocated to
the source (or area of observed contami-
nation or ares of observed exposure),

n = Number of radionuclides allocated to the
source (or area of observed contamina-
tion or area of observed exposure) above
the vrespective background concentra-
tions.

or,

n
N = 3.8x10™12(V) ZACi

‘Where:

N = Estimated net activity content (In cu-
ries) for the source (or area of observed
contamination or area of observed expo-
sure).

V = Total volume of material (In gallons) in
a source (or area of observed contamina-
tion or area of observed exposure) con-
taining radionuclides.

AC; = Activity concentration above the re-
spective background concentration (in
pCi/1) for sach radionuclide i allocated to
the source (or area of observed contami-
nation or area of observed exposure).

i=1

n = Number of radionuclides allocated to the
source (or ares of observed contamina-
tion or area of observed exposure) above
the respective background congentra~
tions.

—Bstimate volume for the source (or volume
for the area of observed contamination or
area of observed exposure) based on records
or measurements.

—Tor the soil expogure component of the soil
exposure and subsurface intrusion path-
way, in estimating the volume for areas of
observed contamination, do not include
more than the first 2 feet of depth, except:
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for those types of areas of observed con-

tamination listed in Tier C of Table 5-2

(section 5.1.1.2.2), include the entire depth,

not just that within 2 feet of the surface.
—For the subsurface intrusion component of

the soil exposure and subsurface intrusion
pathway, in estimating the volume for
areas of observed exposure, only use the
volume of air in the regularly occupied
structures where observed exposure has
been documented.

e Convert from curies of radionuclides to
equivalent pounds of nonradioactive haz-
ardous substances by multiplying the activ-
ity estimate for the source (or area of ob-
served contamination or area of observed ex-
posure) by 1,000.

e Agsign this resulting product as the
radionuclide constituent quantity value for
the source (or area of observed contamina-
tion or area of observed exposure).

If the radionuclide constituent quantity
for the source (or area of observed contami-
nation or area of observed exposure) is ade-
quately determined (that is, the total activ-
ity of all radionuclides in the source and re-
leases from the source [or in the area of ob-
served contamination or area of observed ex-
posure] is known or is estimated with rea-
gonable confidence), do not evaluate the
radionuclide wastestream quantity measure
in section 7.2.5.1.2, Instead, assign radio-
nuclide wastestream quantity a value of 0
and proceed to section 7.2.5.1.3. If the radio-
nuclide constituent quantity is not ade-
quately determined, assign the source (or
area of observed contamination or area of
observed exposure) a value for radionuclide
constituent guantity based on the available
data and proceed to section 7.2.5.1.2.

7.2.56.1.2 Radionuclide wastestream quan-
tity (Tier B)., Hvaluate radionuclide
wastestream guantity for the source (or area
of observed contamination, area of observed
exposure, or area of subsurface contamina-
tion) based on the activity content of radio-
nuclide wastestreams allocated to the source
(or area of observed contamination, area of
observed exposure, or area of subsurface con-
tamination) as follows:

» Estimate the total volume (in cubic
yards or in gallons) of wastestreams con-
taining radionuclides allocated to the source
(or area of observed contamination, area of
observed exposure, or area of subsurface con-
tamination).

e Divide the volume in cubic yards by 0.55
(or the volume in gallons by 110) to convert
to the activity content expressed in terms of
equivalent pounds of nonradioactive haz-
ardous substances.

e Agsign the resulting value as the radio-
nuclide wastestream quantity value for the
source (or area of observed contamination,
area of observed exposure, or area of sub-
surface contamination).
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s For the subsurface intrusion component
of the soll exposure and subsurface intrusion
pathway, estimate the total wastestream
volume for all regularly occupied structures
that have a containment value >0 and that
are located within areas of observed exposure
with observed or inferred intrusion, and
within areas of subsurface contamination,
Caloulate the volume of each regularly occu-
pied structure based on actual data. If un-
known, use a celling height of 8 feet.

7.2.6.1.3 Calculation of source hazardous
waste quantity value for radionuclides. Se-
lect the higher of the values assigned to the
source (or area of observed contamination,
area of observed exposure, and/or area of sub-
surface contamination) for radionuclide con-
stituent quantity and radionuclide
wastestream quantity. Assign this value as
the source hazardous waste quantity value
for the source (or area of observed contami-
nation, area of observed exposure, or area of
subsurface contamination), Do not round to
the nearest integer.

7.2,6.2 Calculation of hazardous waste
quantity factor value for radionuclides. Sum
the source hazardous waste quantity values
assigned to all sources (or areas of observed
contamination, areas of observed exposure,
or areas of subsurface contamination) for the
pathway being evaluated and round this sum
to the nearest integer, except: if the sum is
greater than 0, but less than 1, round it to 1.
Based on this value, select a hazardous waste
quantity factor value for this pathway from
Table 2-6 (section 2.4.2.2).

For a migration pathway, if the radio-
nuclide constituent guantity is adequately
determined (see section 7.2.5.1.1) for all
sources (or all portions of sources and re-
leases remaining after a removal action), as-
sign the value from Table 2-6 as the haz-
ardous waste guantity factor value for the
pathway. If the radionuclide constituent
quantity is not adequately determined for
one or more sources (or one or more portions
of gources or releases remaining after a re-
moval action), assign a factor value as fol-
lows:

¢ If any target for that migration pathway
1s subject to Level I or Level II concentra-
tions (see section 7.3), assign either the value
from Table 2-6 or a value of 100, whichever is
greater, as the hazardous waste quantity fac-
tor value for that pathway.

s If none of the targets for that pathway is
subject to Level I or Level 1T concentrations,
assign a factor value as follows:

—If there has been no removal action, assign
either the value from Table 2-6 or a value
of 10, whichever is greater, as the haz-
ardous waste quantity factor value for that
pathway.

—If there has been a removal action:

W Determine values from Table 2-6 with

and without consideration of the removal
action.
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W If the value that would be assigned from
Table 2-6 without consideration of the
removal action would be 100 or greater,
assign either the value from Table 2-6
with consideration of the removal action
or a value of 100, whichever 1s greater, as
the hazardous waste quantity factor
value for the pathway.

M If the value that would be assigned from
Table 2-6 without consideration of the
removal action would be less than 100,
assign a valus of 10 as the hazardous
waste quantity factor value for the path-
way.

For the soil exposure component of the soil
exposure and subsurface intrusion pathway,
if the radionuclide constituent quantity is
adequately determined for all areas of ob-
served contamination, assign the value from
Table 2-6 as the hazardous waste gquantity
factor value, If the radionuclide constituent
quantity is not adequately determined for
one or more areas of observed contamina-
tion, assign either the value from Table 2-6
or a value of 10, whichever is greater, as the
hazardous waste quantity factor value.

For the subsurface intrusion component of
the soil exposure and subsurface intrusion
pathway, if the radionuclide oconstituent
quantity is adequately determined for all
areas of observed exposure, assign the value
from Table 2-6 as the hazardous waste quan-
tity factor value, If the radionuclide con-
stituent quantity is not adequately deter-
mined for one or more areas of observed ex-
posure, assign either the value from Table 2-
8 or a value of 10, whichever is greater, as the
hazardous waste guantity factor value.

7.2.5.3 Calculation of hazardous waste
quantity factor value for sites containing
mixed radioactive and other hazardous sub-
stances. For each source (or area of observed
contamination, area of observed exposure, or
area of subsurface contamination) con-
taining mixed radioactive and other haz-
ardous substances, calculate two source haz-
ardous waste quantity values—one based on
radionuclides as specified in sections 7.2.5.1
through 7.2.5.1.83 and the other bhased on the
nonradioactive hazardous substances as spec-
ified in sections 2.4.2.1 through 2.4.2.1.5, and
sections 5.1.1.2.2, 5.1.2.2.2 and 5.2.1.2.2 (that is,
determine each value as if the other type of
substance was not present), Sum the two val-
ues to determine a combined source haz-
ardous waste quantity value for the source
(or area of observed contamination, area of
observed exposure, or area of subsurface con-
tamination). Do not round this value to the
nearest integer.

Use this combined source hazardous waste
quantity value to calculate the hazardous
waste quantity factor value for the pathway
as specified in section 2.4.2.2, except: if either
the hazardous constituent gquantity or the
radionuclide constituent gquantity, or both,
are not adeqguately determined for one or
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more sources (or one or more portions of
sources or releases remaining after a re-
moval action) or for one or more areas of ob-
served contamination or areas of observed
exposure, as applicable, assign the value
from Table 2-6 or the default value applica-
ble for the pathway, whichever is greater, as
the hazardous waste quantity factor value
for the pathway.

7.3 Targets. For radiocactive substances,
evaluate the targets factor category as speci-
fied in section 2.6 and sections 3 through 6,
except: Kstablish Level I and Level II con-
centrations at sampling locations as speci-
fied in sections 7.8.1 and 7.3.2 and establish
welghting factors for populations associated
with an area of subsurface contamination in
the subsurface intrusion component of the
soil exposure and subsurface intrusion path-
way as specified in section 7.3.8.

For all pathways (components and
threats), use the same target distance limits
for sites containing radioactive substances
as is specified in sections 8 through 6 for
sites containing nonradioactive hazardous
substances. At sites containing mixed radio-
active and other hazardous substances, in-
clude all sources (or areas of observed con-
tamination, areas of observed exposure, or
areas of subsurface contamination) at the
site in identifying the applicable targets for
the pathway.

7.8.1 Level of contamination at a sampling
location. Determine whether Level I or Level
II concentrations apply at a sampling loca-
tion (and thus to the associated targets) as
follows:

¢ Select the benchmarks from section 7.3.2
applicable to the pathway (or component or
threat) being evaluated.

¢ Compare the concentrations of radio-
nuclides in the sample (or comparable sam-
ples) to their benchmark concentrations for
the pathway (or component or threat) as
specified in section 7.3.2. Treat comparable
samples as specified in section 2.5.1.

¢ Determine which level applies based on
this comparison.

¢ If none of the radionuclides eligible to be
evaluated for the sampling location have an
applicable benchmark, assign Level II to the
actual contamination at that sampling loca-
tion for the pathway (or component or
threat).

¢« In making the comparison, consider only
those samples, and only those radionuclides
in the sample, that meet the criteria for an
observed release (or observed contamination
or observed exposure) for the pathway, ex-
cept: Tissue samples from aquatic human
food chain organisms may also be used for
the human food chain threat of the surface
water pathway as specified in sections 4.1.3.3
and 4.2.3.3.

7.8.2 Comparison to benchmarks. Use the
following media specific benchmarks (ex-
pressed in activity units, for example,pCi/l
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for water, pCi/kg for soil and for aguatic

human food chain organisms, and pCi/m3 for

air) for making the comparisons for the indi-
cated pathway (or threat):

» Maximum Contaminant Levels (MCLsg)—
ground water migration pathway and drink-
ing water threat in surface water migration
pathway.

e Uranium Mill Tailings Radiation Control
Act (UMTRCA) standards—soil exposure
component of the soil exposure and sub-
surface intrusion pathway only.

o Screening concentration for cancer cor-
responding to that concentration that cor-
responds to the 10~¢ individual cancer risk
for inhalation exposures (air migration path-
way and subsurface intrusion component of
the soil exposure and subsurface intrusion
pathway) or for oral exposures (ground water
migration pathway; drinking water or
human food chain threats in surface water
migration pathway; and soil exposure and
subsurface intrusion pathway).

—For the s0il exposure component of the soil
exposure and subsurface intrusion path-
way, include two screening concentrations
for cancer—one for ingestion of surface
materials and one for external radiation
exposures from gamma-emitting radio-
nuclides in surface materials,

Select the benchmark(s) applicable to the
pathway (component or threat) being evalu-
ated. Compare the concentration of each
radionuclide from the sampling location to
its benchmark concentration(s) for that
pathway (component or threat). Use only
those samples and only those radionuclides
in the sample that meet the criteria for an
observed release (or observed contamination
or observed exposure) for the pathway, ex-
cept: Tissue samples from aquatic human
food chain organisms may be used as speci-
fied in sections 4.1.3.3 and 4.2.3.3, If the con-
centration of any applicable radionuclide
from any sample equals or exceeds its bench-
mark concentration, consider the sampling
location to be subject to Level I concentra-
tions for that pathway (component or
threat). If more than one benchmark applies
to the radionuclide, assign Lievel 1 if the
radionuclide concentration equals or exceeds
the lowest applicable benchmark concentra-
tion. In addition, for the soil exposure and
subsurface intrusion pathway, assign Level 1
concentrations at the sampling location if
measured gamma radiation exposure rates
equal or exceed 2 times the background level
(see section 7.1.1).

If no radionuclide individually equals or
exceeds its benchmark concentration, but
more than one radionuclide either meets the
criteria for an observed release (or observed
contamination or observed exposure) for the
sample or is eligible to be evaluated for a tis-
sue sample (see sections 4.1.3.3 and 4.2.3.8),
calculate a value for index I for these radio-
nuclides as specified in section 2.5.2, If I
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equals or exceeds 1, assign Level I to the
sampling location, If I is less than 1, assign
Level II.

At sites containing mixed radioactive and
other hazardous substances, establish the
level of contamination for each sampling lo-
cation considering radioactive substances
and nonradioactive hazardous substances
separately. Compare the concentration of
each radionuclide and each nonradioactive
hazardous substance from the sampling loca-
tion to 1ts respective henchmark concentra-
tlon(s). Use only those samples and only
those substances in the sample that meet the
oriteria for an observed release (or ohserved
contamination or observed exposure) for the
pathway except: Tissue samples from aquatic
human food chain organisms may be used as
specified in sections 4.1.3.3 and 4.2.3.3. If the
concentration of one or more applicable
radionuclides or other hazardous substances
from any sample equals or exceeds its bench-
mark concentration, consider the sampling
location to he subject to Level 1 concentra-
tions. If more than one benchmark applies to
a radionuclide or other hazardous substance,
assign Lievel I if the concentration of the
radionuclide or other hazardous substance
equals or exceeds its lowest applicable
benchmark concentration.

If no radionuclide or other hazardous sub-
stance individually exceed a benchmark con-
centration, but more than one radionuclide
or other hazardous substance either meets
the oriteria for an observed release (or ob-
served contamination or observed exposure)
for the sample or is eligible to be evaluated
for a tissue sample, calculate an index I for
both types of substances as specified in sec-
tion 2.6.2. Sum the index I values for the two
types of substances. If the value, individ-
ually or combined, equals or exceeds 1, as-
sign Level I to the sample location. If it is
less than 1, calculate an index J for the non-
radioactive hazardous substances as speci-
fied in section 2.5.2. If J equals or exceeds 1,
assign Level I to the sampling location, If J
is less than 1, agsign Level 11,

7.3.83 Weighting of targets within an area
of subsurface contamination. For the sub-
surface intrusion component of the soil expo-
sure and subsurface intrusion pathway, as-
sign a weighting factor as specified in sec-
tion 5.2.1.8.2.3 except when a structure in an
area of subsurface contamination is delin-
eated or inferred to be delineated by gamma
radiation exposure rates meeting observed
release criteria with a depth to contamina-
tion of 2 feet or less, For those populations
regiding, working, or attending school or day
care In a structure delineated or inferred to
be delineated by gamma radiation exposure
rates meesting observed release criteria with
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a depth to contamination of 2 feet or less, as-
sign a weighting factor of 0.9.

[65 FR 51583, Dec. 14, 1990, as amended at 82
FR 2779, Jan. 9, 2017; 83 ¥R, 38037, Aug. 3, 2018]

Pt. 300, App. B

APPENDIX B TO PART 300—NATIONAL PRIORITIES LIST

TABLE 1—GENERAL SUPERFUND SECTION

State

Site name

City/County

Notes(a)

Salt Chuck Mine
Alabama Plating Company, INC. ..o
Amaerican Brass
Clba-Geigy Corp. {Mcintosh Plant) ...
Interstate Lead Co. (ILCO)
Olin Corp. (Mcintosh Plant)
Stauffer Chemlcal Co. (Cold Creek Plant)

Stauffer Chemicat Co. (LeMoyne Plant) ....
T.H. Agriculture & Nutrition {(Montgomery)
Trana/Tennessee River
Arkwood, Inc
Cedar Chemical Corporation
MacMillan Ring Free Oll
Mid-South Wood Products
Midland Products
Mountaln Pine Pressure Treating, Inc
Quachita Nevada Wood Treater .........
Popits, Inc
Vertac, Inc.
Apache Powder Co.
Hassayampa Landfill

Outer Ketchlkan County.
Vincent.

Headland.
Molintosh.

Leeds.

Meclntosh.

Bucks.

Axis,

Montgomery.
Limestone/Morgan.
Omaha.

Wast Helena ...

Norphlet.
Mena.
Ola/Birta.
Plainview.
Reader..

El Dorado.
Jacksonville.
St. David.

H npa.

Indian Bend Wash Area
[ron King Mine—Humboldt Smelter
Litchfield Airport Area
Motorola, inc. (62nd Street Plant) ..
Tueson International Alrport Area ...
Advanced Micro Devices, Inc
Advanced Micro Devices, Inc. (Bldg. 915) .vvenininicrierens
Aerojet General Corp
Alark Hard Chrome
AMCO Chemical
Applied Materials
Argonaut Mine
Atlas Asbestos Mine

Beckman Instruments
Blue Ledge Mine

Brown & Bryant, Inc (Arvin Plant) ..o
CTS Printex, Inc.
Casmalia Resources
Coast Wood Preserving
Copper Bluff Mine
Cooper Drum Company
Crazy Horse Sanitary Landifill
Del Amo

Falrchitd Semiconductor Corp. (Mt View)
Fairchild Semiconductor Corp. (S San Jose)
Fresno Municipal Sanitary Landfill .....
Frontier Fertilizer
Halaco Engineering Company
Hewlett-Packard (620-640 Page Milt Road) .......ccceevveccrvnnene
Industrial Waste Processing
Intel Corp. (Mountain View Plant) ...c.viccoeenenene
Intel Corp. (Santa Clara il)
intel Magnetics
Intersil Inc./Siemens COMPONBNLS ....vciiviimiaicreenmsesceserins
Iron Mountain Mine
J.H. Baxter & Co
Jasco Chemical Corp
Jarvis B. Webb
Klau/Buena Vista Mine
Koppers Co., Inc. (Otoville Plant) .......cccccvveecrereorecrecscnee

P
Scottsdale/Tempe/Phoenix ....

Dewey-Humboldt.
Goodyear/Avondale.
Phoenix.

Tucson.
Sunnyvale.
Sunnyvale.
Rancho Cordova.
Riverside.
Oakland.

Santa Clara.
Jackson.

Fresno County.

Porterville ........ceeieivnnnnnenn

Rogue River—Siskiyou Na-
tlonal Forest.

Arvin,

Mountain View.

Casmalia.

Uklah.

Haoopa.

South Gate..

Salinas.

Los Angeles.

Mountaln View.

South San Jose.

Fresno,

Davis.

Oxnard.

Palo Alto.

Fresno.

Mountain View.

Santa Clara.

8anta Clara.

Cupertino.

Redding.

Weed.

Mountain View.

South Gats.

San Luis Obispo County.

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

ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Part- 300
[FRL-3730-8]

RIN 2050 AB73

Hazard Ranking System

AGENCY: Environmental Protection
Agency.
ACTION: Final rule.

summaRy: The Environmental Protection
Agency (EPA) is adopting revisions to
the Hazard Ranking System (HRS), the
principal mechanism for placing sites on
the National Priorities List (NPL), The
revisions change the way EPA evaluates
potential threats to human heaith and
the environment from hazardous waste
gites and make the HRS more accurate
in assessing relative potential risk,
These revisions comply with other
statutory requirements in the Superfund
Amendments and Reauthorization Act
of 1986 (SARA). :

DATES: Effective dale March 14, 1991, As
discussed in Section Il H of this
preamble, comments are invited on the
addition of speoific benchmarks in the
air and soil exposure pathways until
January 14, 1991, -

ADDRESSES: Documents related to this
rulemaking are available at and
comments on the specific benchmarks in
the alr and soil exposure pathways may
be mailed to the CERCLA Docket Office,
05-245, U.S. Environmental Protection
Agency, Waterside Mall, 401 M Street,
SW, Washington, DC 20460, phone 202~
3682-3048. Please send four copies of
commenls, ‘The docket is available for
viewing by appointment only from 9:00
am to 4:00 pm, Monday through Friday,
excluding Federal holidaya. The dotket
number is 106NCP-HRS.

FOR FURTHER INFORMATION CONTACT:
Steve Caldwell or Agnes Ortiz,
Hazardous Site Evaluation Division,
Office of Emergency and Remedial
Response, O5-230, U.S. Environmental
Protection Agency, 401 M Streel, SW,
Washington, DC 20460, or the Superfund
Hotline at 800-424-9346 (in the
Washinglon, DC area, 202-382-3000).

SUPPLEMENTARY INFORMATION:

Table of Gontents

1. Background

I, Qverview of the Final Rule

11l Discussion of Commerits
A, Simplification
B, HRS Structure Tssues
C. Hazardous Waste Quantily
D. Toxicity ‘
E, Radionuclides
. Mability/Peraistence

G. Observed Release
H. Benchmaiks
1. Use Factors
|. Seusitive Environments
K., Use of Availuble Data
L. Ground Water Migration Pathway
M. Surface Water Migration Pathway
N. Soil Exposure Pathway
O, Al Migration Pathway
P. Large Voluine Wastes
Q. Consideration of Removal Actions
. (Current Versus Initla) Condilions)
R. Cutoff Score .
IV. Seclion-by-Seclion Analysis of the Rule
Changes
V. Required Analyses
A, Executive Order No. 12201
B, Regulatory Flexibility Analysis
C. Paperwork Reduction Act
D, Federilism Implications

1. Background

In 1980, Congress enacted the
Comprehensive Environmental
Response, Compensation, and Liability
Act (CERCLA) (42 U.5.C, 9601 el seq.},
commonly calted the Superfund, in
response to the dangers posed by
uncontrolled releases of hazardous
gubstances, conlaminants, and
pallutants, To tmplement section
105(8)(A) of CERCLA and Executive
Order 12316 (48 FR 42237, August 20,
1981}, the U.S. Environmenta! Protection
Agency (EPA) revised the National Oil
and Hazardous Substances Pollution
Contingency Plan (NCP), 40 CFR part
300, on July 18, 1982 (47 FR 31180}, with
later revisions on September 16, 1985 (50
FR 37624), November 20, 1985 {50 FR
47912), and March 8, 1980 (55 PR 8666).
The NCP sets forth guidelines and
procedures for responding to releases or
potential release of hazardous
substances, pollulants, or contaminants.

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

Criteria for determining prioritius among
releases or threatened releases [of hazardous
substances] throughout the United States for
the purpose of tuking remedial action and, to
the extent practicable taking inta account the
potential urgency of such action, for the
purpose of taking removal action. Criteria
ond priorities * * * ghall 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
al risk, the hazard potential of the hazardous
substances at auch facilities, the potential for
contamination of drinking water supplies, the
pntential for direct human contact, [and] the
potential for destruction of sensitive
ecosystems * * ¥,

To meet this requirement and help set
priorities, EPA adopted the Hazard
Ranking System (HRS) as appendix A to
the NCP (47 FR 81180, 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 delermining whether a

site is to be included on the National
Priorities List (NPL), the Agency's list of
sites that are priorities for long-term
evaluation and remedial response, and

“is a crucial part of the Agency's program

to address the identification of actual
and potential releases, (Each State can
nominate one site to the NPL as a State
top priority regardless of its HRS score;
siles may also be added in response lo @
health advisory from the Agency for
Toxic Substances and Disease Registry
(see NCP, 40 CFR 300.425(c}(3)}.) Under
the original HRS, a score was '
determined for a site by evaluating three
migration pathways—ground walter,
sutface water, and air. Direct contact
and fire and explosion threats were also

. evaluated to determine the need for

emergency actions, but did not enter
into the decision on whether to place a
site on the NPL. ‘

in 1988, Congress enacted the
Superfund Amendments and
Reauthorization Act of 1986 (SARA)
(Pub. L. 99-499), which added section
105(c)(1) to CERCLA, requiring EPA to
amend the HRS to assure “to the
maximum extent feasible, that the
hazard ranking system accurately
assesses the relative degree of risk to
human health and the environment
pased by sites-and facilities subject to
review.” Congress, in its Confererice
Report on SARA, stated the substantive
standard against which HRS revisions
could be assessed:

Thia standard is (o be applied within the
context of the purpose for the National
Priorities Lis; Le., tdentifying for the States
and the public those faoilities and sites which
appear to warrant remedial actions, * *
"This standard doeg not, however, require the
Hazard Ranking System to be equivalent lo
detailed risk assessments, quantitative or
qualitative, such as might be performed as
part of remedial actions. The standard
requires the Hazard Ranking Syslem to rank
sitea as sccurately as the Agency belleves ia

- feasible vaing information from preliminary

assepsments and site inspections * * *

Meeting this standard does not require long-
term monitoring or an accurate determination
of the full nature and extent of contamination
al sites or the projected levels of exposure
such aa might be done during remedial
investigations and feasibility studies, This
provision is intended to ensure that the
Hazard Ranking System performs with a
degree of accuracy appropriate to its role in
expeditiously identifying candidates for
response actions. {H.R. Rep. No, 862, 99th
Cong., 2nd Sess, at 199-200 [1986))

Section 105(c){2) further specifies that,
the HRS appropriately assess the human
health risks associated with actual or
potential contamination of surface
waters used for recreation or drinking
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water and that this assessment should
take into account the potential migration
of any hazardous substance through
surface water to downstream sources of
drinking water.

SARA sdded two criteria for
evalualing sites under seclion
105(a)(8){A): Aclual or potential
contamination of the ambien! air and
threats through the human food chain, In
addition, CERCLA section 118, added by
SARA, requires EPA o give a high
priority to facilities where the release of
hazardous substances has resulted In
ihe closing of drinking water wells or
has contaminated a principal drinking
water supply. Finally, CERCLA seclion
125, added by SARA, réquires revisions
to the HRS to address [acilities that
contain substantial volumes of wastes
specified in section 3001(b){3}(A)(i) of
the Solid Waste Disposal Act,
commonly referred ta as the Resource
Conservation and Recovery Act
(RCRA). These wastes include fly ash
wastes, bottom ash wasles, slag wasles,
and flue gas emission control wastes
generated primarily from the
combustion of coal or other fossil fuels,
Specifically, section 125 requires EPA to
revise the HRS lo assure the appropriate
consideration of each of the following
sile-specific characteristics of such
facililies: .

* The quentily, toxicily, and
concentrations of hazardous
constiluents that are present in such
waste and a comparison with other
wastes;

» The exlent of, and potential for,
release of such hazardous constiluents
into the environment; and

« The degree of risk to human health
and the environmen! posed by such
constituents,

EPA published an advance notice of
proposed rulemaking (ANPRM) on April
9, 1987 (52 FR 11513}, announcing ils
intention to revise the HRS and
requesiing comments on a pumber of
issues. After a comprehensive review of
the original HRS, including
consideration of alternative models and
Science Advisory Board review, EPA
published a notice of proposed
rulemaking (NPRM} for HRS revisions
on Decembar 23, 1988 (53 FR 51862), The
NPRM containg a detsiled preamble,
which should be consulted for a more
extensive discussion of CERCLA, SARA,
the HRS, and the praposed changes to
the HRS,

Today, EPA is publishing the revised
HRS, which will supersede the HRS
previously in effect as appendix A to the
NCP. CERCLA section 105(c)(1) states
that the revised HRS shall be applied to
any site newly listed on the NPL aller its
effeclive dale; as specified in section

105(c)(3), sites scared with the original
HRS prior 1o that effective date need not
be reevaluated,

The HRS is a scoring system based on
factors grauped into three factor
categories. The factor categories are
multiplied and then normalized to 100
points to obtaln & 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 methad. The
proposed HRS reviged every factor to
some exlent. A few factors were
replaced, and peveral new factors were
added, The major proposed changes
included:

(1) Consideration of potential as well
as actual releases to ain

(2) Addition of mobility factors;

{3) Addition of dilution and distance
weightings for the water migralion
puthwaya and modification of distance
welghting in the air migration pathwagy;

(4) Revisjons to the loxicity factor;

{5) Additions to the list of covered
sensilive environments;

{8) Additlon of homan food chain and
recrealion threals to the surface water
migration pathway;

(7) Revision of l¥xe hazardous waste
quantity factor to allow a tiered
approach;

(8) Addition of health-baged
benchmarks for evaluating population
factors and ecological-based

-benchmarks for evaluating sensitive

environments;

{9) Addition of faclors for evaluating
the maximally exposed individual and

(10) Inclusion of a new onsite
exposure pathway,

.EPA conducted a field test of the

_proposed HRS 1o assess the feasibility

of implementing the proposed HRS
factory, to delermine resources required
for specilic tasks, to assess the
availability of information needed for
evaluation of sites, and to identify
difficulties with the use of the proposed
revisions. To meet the objectives, sile
inspections were performed al 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 o the HRS,
The major results of the lield test were
summarized on Seplember 14, 1989 (54
FR 37949), when the field test report was
made available for public review and
comment,

11. Qverview of the Final Rule

The rule being promulgated loday
incorporales substantial changes to
revisions proposed in December 1888,
EPA has changed the rule for three
reagons; (1) To respond to the genoral

comment submitled by many
commenters that the facter categories
and pathways need to be consistent
with each other; (2) to respond to
specific recommendations made by
commenters; and {3} to respond 1o
problems identified during the field test
and discussed in the field test report.
Major changes affecting multiple
pathways include:

» Mulliplication of hazardous waste
quantily factor, toxicity, and other
waste characteristics factors;

= Uncapping of population factors
{i.e.. no limit {s placed on maximum
value);

» Revised crileria for esiablishing an
observed release;

s Capping of potential to release at a
value less than nbserved release;

* Revision of the toxicity evaluation
to select carcinogenic and non-cancer
chronic values in preference lo scute
toxicily values;

¢+ Elimination of Level IlI
concentrations and extension of
weighting based on levels of exposure lo
neares! indjvidual (well/intake; formerly
maximally exposed individual} factors;

* Modification of the weightas
assigned to Level 1 and Level 11
concentrations;

# Revisions lo the benchmarks used
and methods for delermining
exceedance of benchmarks;

 Use of ranges o agsign values for
potentially exposed populations;

¢ Inclusion of faclors assessing
exposures of the nearest individual in
all pathways; '

¢+ Revisions lo distance and dilution
weights in all pathways excep! ground
water migration; -

*» Replacement of the use factors wit
less heavily weighted resources factors;

+ Evaloation of wellands based on
size or surface water frontage; and

= Specific instructions for the
evaluation of radlonuclides at
radioactive waste sites and sites with
radioaclive and other hazardous
substances wasles.

The major changes in the ground
water migration pathway include:

* Replacement of depth to aquifer/
hydraulic conductivity and sorptive
capacity factors with travel lime and
depth to aquifer faclors; and

¢ Revision of the mobility factor,
including consideration of distribution
coefficients,

In the surface water migration
palhways, the major changes include:

+ Elimination of the separate
recreational use threat;

» Addition of a ground water to
surface waler component
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* Ingorporalion of bloaccumulation
into the waste charactoristics factor
category rather than the targets.factor
category for the humun food chain
threat; ,

* Revision to allow use of additional
lissue samples {n establishing Level 1
concentrations for the human food chain
threat; and

¢ Addition of ecosystem )
bicaccumulation potential factor for
sensitive environments,

The mujor 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 eharacteristics
factor category;

* Consideration of workers in the
resident threat's targets factor category;

and

» Revisions lo scering of lercestrial
sensittve environments,

The major changes in the air
migration pathway include:

+ Separate evaluation of gas and.
particulate polential to release; and

+ Consideration of actual
contaminaton in evaluating sensitive
environments.

Figurés 1 to 4 show the differences
between the pathways in the original
HRS and v the final rule.

BILLING CODE 8560.50-M
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Figure 1

Ground Water Migration Pathway

ORIGINAL HRS
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FINAL HRS
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Figure 3

~Soil Exposure Pathway'

FINAL HRS
Resident Population Threat
Likelihood of Exposure X  Waste Characteristics X  Targets
Observed Contamination Toxicity Resident Ingiiviaual
Hazardous Waste Quantity Resident Population
Workers .
Resources
Terrestrial Sensitive
Environments
+

Nearby Population Threat

Likelihood of Exposure X  Waste Characteristics X  Targets

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

"Newpathway. ' Co
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Air Migration Pathway =~

ORIGINAL HRS

Figure 4

Likelihood of Release X

Observed Release

Waste Characteristics X

Reactivity and Incompatibility

- Targets ‘

‘Population Within 4-Mile

'Potential | '

Toxicity Radius
Hazardous Waste Quantity Distance to Sensitive
' o Environment
. Land Use
FINAL HRS
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Observed Release Toxicity/Mobility - Nearest Individual
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Particulate .
Particulate Containment
Particulate Source Type
- Particulate Migration .
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Section 11 of this preamble
summarizes and responds to major
issues raised by commentérs. These
issuaes are organized so that issues that
affect multiple pathways are covered
firgl, followed by discussions of
individual pathway issues, Section 1V
provides a section-by-section discussion
of the final rule. All substantive changes
not discussed in section 11l are idenlified
in section 1V, Because the rule has been
substantially rewritten to clarify the
requirements, editorial changes are not
generally noted.

1, Discussion of Comments

About 100 groups snd individuals
submitted comments on the ANPRM and
NPRM. Nineteen of these also submitted
tomments on the field test report; two
other groups submitted commenis only
on the Jield test report, The commenters
included more than 20 Stale agencies,
several Federal agencies, companies,
trade associations, Indian tribes,
environmenlal groups, lechnical
consultants, and individuals, This
section summarizes and cesponds to the
major issues raised by commenters. A
deseription of the comments and EPA's
response Lo each issue raised in the
comunents are available in Responses to
Comments on Revisions to the Hazard
Ranking System (HRS) in the EPA
CERCLA docket (see ADDRESSES section
above),

A. Simplification

In response to SARA, EPA proposed
revisions to the HRS go that, o the
maximum exten! feasible, it accurately
assesses the relative risks posed by
hazardous wasle gites to human health
and the environment, Consequently, the
proposed rule required more data than
did the original HRS,

~ A number of commenters stated that
the data collection reguirements of the
proposed rule were excessive given its'
purpose as-a screening tool. These
commenters expressed concern that the
data requirements were tao extensive
for a sereening process; specifically, thal
the data requirements would lengthen
the time needed o score sites with the
HRS, increase the cost of listing sites,
and, therefore, limit the money available
for remedial actions, Most
commenters—even those who
considered that the revisions increased
the aceuracy of the model—stated thal
the resources required to evaluate sites
under the proposed HRS were
excessive.,

One commenter suggested the -
proposed HRS would be so expensive to
implement that EPA would need-to
develop a new sereening tool to
determine whether a gite should undergo

an HRS evaluation, Another commenter
suggesied that because of the
complexity of the proposed revisions,
preliminary scoring of a site during the
site assessment process would be-
impractical bacause sites would
advance too fur in the site assessmenpt
process before they were determined
not 10 be NPL candidates, Several
commenters slated that, with the
additional requirements, the proposed
HRS s more of a quantitative risk-
assessment tool than the sereening tool
it s supposed to be, Another suggested
that the increased accuracy of the
proposed rule over the original HRS is of
marginal value relative to the amount of
time and money involved, and that the
HRS is no longer a gquick and
inexpensive methad of assessing
relative risky associated with sites.

Several commenters expressed
concern thal the increased data
requirements of the proposed HRS
would affect the schedule of the entire
sile assessment process. They suggested
that these requirements would create a
backlog of sites to be evaluated, slow
the process of listing sites, and delay
cleanup. Some noted that this would be
contrary to the goal of identifying and
evalualing sites expeditiously.

In response, the Agency believes the
requirements of the final rule are within
the scope of the site assessmenl process
and that a new screening tool lo
determing whether a site should undergo
an HRS evaluation will not be needed.
To assist in screening sites, the site
agsessmeni process is divided into two
stages:

» A preliminary assessment (PA],
which focuses on a visual inapection,
collection of available local, State, and
Federal permitling data, site-specific
information (e.g., topography,
population), and historical industrial
activity; and

* A sits inspection (51), 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 aversge and range of
costs incurred to support the data
requirernents of the proposed HRS.
These cosl estimates represented the
entire site assessment pracess from PA
to 81, and comprehensive evaluations
for all pathways at most sites, As such,
the Agency believes these cost
estimates overstate the costs associated
with site assessments ozcurring 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-belleved 1o be

-conlaminated, Some 5{s may be limited

in scope if data are eagy to obtain, while
othets-require more substantial resource,
commitinents, The most important |
factors in determining costlinessg of an 8l
are (1) the presence or absence of f
ground water monitoring wells in
situatiois where ground water is
affected, and (2) the number of affected
media, which determines the number of
samples taken and analyzed. The
Agency believes the greater universe of
CERCLA sites will not require the more
substanlial resource commitments.

Finally, EPA does not agree that the
requirements of the final tule will delay
the listing of sites. The sile assessment
process screens silgs at each stage; ,
thereby limiting thé number of sites that
require evaluation for scoring, The
Agency believes that it will be possible
to score sites expeditiously with the
revised HRS.,

The Agency believes the additional
data requirements of the final rule will
make it more accurately reflect the
relative risks posed by sites, but also
that the HRS shauld be as simple as
possible to make it easier to implement
and to relain its usefulness as a
sareening device, This approach
responds to the majority of commenters
who recommended that EPA simplify
the proposed HRS to make it easier and
Jess expensive to implement. In
response {o 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,
sensitivily studies, and {asue analyses
undertaken by EPA in response to
comments, .

* In the surface water migration

. puthway, the proposed recreation threat

has been eliminated as a separate
threat. Instead of requiring 4 separate
set of detalled calculations and data, the
final rule nccounts for recreational use
exposures through resourves factors,
where points may be added for
recreation use.

» In the ground water migration
pathway, the proposed potential to
release has been simplified by dropping
“sorptive capacity,” by revising “depth
to aquifer” and masking it a separate
factor, and by eliminating the

equiremsent to consider all geolo‘gic'al

layers between the hszardous substance
and the aquifer in evaluating travel time
to the aguifer, The “travél time" factor

(the-depth to aguifer/hydraulic ,
conductivity factor in the proposed rule)
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Is now based on the layer(s) with the
lowsst hydraulic conductivity,

* In the three migration pathways
{i.e., ground water, surface waler, and
air), the use fagtora in the proposed’
rule—"land use" in the sir migration
pdthwdy. “drinklng waler use" and

“other water use” in the ground water
migration pathway, and “drmkmg waler
use'” and “other water use" in the
surface waler mlgrahon pa(hway——huve
been replaced by “resources" factors,
The “fishery use" factor has been
dropped from the surface water
migration pathway. A resources factor
has been added ta the soil exposure
pathway,

» In the soll expnsure pathway, the -
rcquu‘emant that children under seven
ve counted as a separate population has
been dropped. The “accessibility/
frequency of use” faclor has been
replaced by a simpler ' euracliveness/
accessibility" factor,

*» In the surface waler mxgratlon

pathway, the “runoff curve number,"
v'hich required determining the
predominant land use within the
dralnage area, has been replaced by a
simpler factor, “soil group,” which only
requires classifying the predominant soil

sronp in the drainage area inlo one of
our categories.

* In the air migration pathway, the
maps used lo assign values of
purticulate migration potential {formerly
particulate mobility under potential to
relense) have been simplified.

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

* In the sur{ace water and ground
walér migration pathways, Level 11
benchmarks have been dropped.

* In all pathways, hazardous waste

guantity values are based on ranges,
which will reduce documentation
requirements, The methodology and
explanation for-evaluating the
hazardous waste quantity faclor have
Dreen simplified.

« Conlainmient tables have been
simplified in the air, ground waler, and
surface water migration pathways. .

A number of the simplifications, such
as the.changes to the travel time and
hazardous waste quantily faclors, better
reflect the uncertainly of the underlying
sile dats and, therefare, do not generally
affect the accuracy of the HRS. In
addition, EPA notes that some revisions
{hal may appear to make the HRS more
complex actually make it more flexible,
For example, the hierarchy for
determining huzardous waste quantity
allows using dala on the quantity of
hazardous constituents if they are
availahle or can be delermined;

additionally, data on the quantity of
hazardous waslesireams, source
volume, and gource area can be used,
depending on the completeness of data
within the hierarchy. The hierarchy
allows a site to be scored at the most
precise level for which dala are
reasonably available, but does not
require extenaive data collection where
available data are less precise,

In response to comments on the
complexity of the rule language, the
presentation of the HRS has been
reorganized ‘and clarified. Factors ihat
are evaluated'in more than one pathway

‘are explained in a separate section of

the final rule (§2) to eliminate the
repelition of instructions. The proposed
HRS included descriptive background
material that, while useful, made the
HRS difficult to read, Much of thig
descriptive material has been removed
from the rule.

B. HRS Structure Issuvs

Although the proposed rule retained
the basic structure of the original HRS, a
number of commenters felt that the HRS'
should provide results consistent with
the results of a quantitalive risk’
assessment. Several commenters

- identified this issue explicitly, while

others identified specific aspects of the
proposed rule that they believed to be
inconsistent with basic risk assessmen
principles. The commenters mainlained
that if the HRS is to reflect relative risks
to theextent feasible, as required by the
slatute, its structure should be madified
to better reflect the methods employed
in quantitatlve risk assessments.
Commenters stressod the need for EPA
to follow the advice of the EPA Science
Advisory Board (SAB) as expressed in
the SAB review of the HRS:

Revisions to the HRS should begin with the
development of a chain of logie, without
regard for the ease or difficuity of collecting
duta, that would leed to a risk ausessment for
each gite. This framework, but not the
underlying logic, would be simplified to

account for the very real difficulties of duta |

collection,

This chain of loglc * * * should lead lv a
situation in which on inareased acore reflects
an increased risk presented by a site.

In response to the structurel issuos
raised by commenters and to the
slatutory mandale to rellect reldtive risk
to the extent feasible, EPA made a
number of changes to the final rule.
These structural changes affect how
various factors are scored and how
scores are combined, but do not involve
changes in the lypes or amount of data
required to score a site with the HRS.,
The Agency stresses that the limited
dnta generated at the Sl stage are
designed to support site screening, and

are not infended to provide support for a
quantitative risk assessmenl,

General slructural changes. While the
final rule retains the basic structure of
the proposed rule in that three faclor
categories (likelihood of release, waste
characleristics, and targets) continue to
be mulliplied together to obtain pathway
scores, the structure has been changed
in cerlain respects to make the
underlying logic of the HRS more
consisient with risk assessment
principles,

The key structural changes to the

waste characteriatics factor category
- were to moke use of consistent scales

and to multiply the hazardous wasle
guantity and toxicity {or, depending on
the pathway and threat, toxicity/

. mability, loxlcity/persisience, or

toxicity /persistence/bivaccumuylation)
faclors, Within the waste characleristics
faclor category, factars have been
modified go they are on linear scales.
These modifications make the functional
relationships between the HRS factors
more consislent with the toxicity and
cxposure parameters evaluated in risk
ussegsments.

- Where possible, the final rule assigns
similar maximum poinl values to'factor
calegories across pathways. The
likelihood of release (likelihaod of
exposure] factor category ig assigned a
maximum value of 560; the waste
characteristics factor category is
uassigned a maximum value of 100
(excep! for the human food chain and
environmental threats of the surface
water migration palhway); the largets
factor category is not assigned a
méaximum, EPA determined thut in
general targets should be a key
determinant of site threat because the
data on which the largets fuctors ere
based are relatively more reliable than
most other data available at the SI
siage,

Likelihood of release. Except in the
uir migration pathway, the proposed rule
asslgned the same maximum value (o

. observed releage and polential to

release, In the final rule, an observed
rizlease is assigned a value of 550 points
and potehtml to release has a maximum
value of 500 in all pathways. This
ralative weighting of values reflects the
greater confidence (the association of
risks with targets) when reporting an
observed release as opposed to a
polential release. As a result of this
change in point values at the factor:
category level, as well as the new
maximiims for most pathways, the -
values assigned to individual potential
to relense factors have been adjusted.
Waste characleristics, The proposed

rule assigned amaximum point value to:
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hazardous substance quanlities of 1,000
pounds, Because some sites have
hazardous substance quantities far in
excess of that amount and bacause it is
reasonable to assume thal 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 quanlily is
documented with precision, EPA
toncluded that there are diminishing
returns in considering quantities above
this amount.

Although the FRS does nol employ
the same type und quality of information
that would be used lo support a risk
assessment (e.g., pounds of wasie and
mobility are combined in the ground
waler pathway as a surropate for long-
lerm magnitude of releases), as waste
characteristics values rise,
contamination resulting from conditlons
at the sites in general should be worse.
As a result of using linear scales and
incorporation of a multiplicative
relalionship between hazardous waste
quantity, toxicity, and other wasle
characterislics [actors, the influence of
the waste characteristics factor category
could-be disproportionately Jarge
relative to the likelihood of release and
targets fuctor categories in tetermining
vverall pathway scores, Therefore, EPA
is limiting—through use of a scale
transformation—the values assigned to
the wasle characteristics factor
calegory, shown in Table 2-7 of the final
HRS, to limit the effect of waste
characteristics on the palhway scores.

While the waste characteristics factor
values are limited to values of 0 to 100 in
most cages, the waste characteristics
{actar category may reach values of up
ta 1,000 for both the human faod chain
and environmental threats in the surface
waler migration pathway. These
exceptions have been made to
accommodate the bioaccumulation
factor (or ecosystem bionccumulation
factor), applied in these threats but not
in other pathways or threats, which can
add up to four orders of magnitude to
the wasle characteristics factor values
before rednction to the scale values of 0
o 1,000,

Targats. The Hinal rule includes two
major structural changes to the targets
faclor category. Population factor values
are riol capped as they were in the
proposed rule. This change allows a site
with a large popiilation but a low waste
characteristics value to receive scores
similar to a site with a smaller
population but larger waste -
characteristics value (as would be done’
in a risk assegsment). A second change
in the targets factors invalves the

neares! individual (or inlake or well)
factors (i.e,, the maximally exposed
individual factors in the proposed rule).
These factors are now assigned values
based on exposure 1o Level 1 and Level
II contamination (50 and 45 points,
respeclively). Potentially exposed
nearest indlviduals are assigned a
maximum of 20 points In all pathways.
EPA changed the assigned values for
these factors to give more relative
weight to individuals that are exposed
to documented contamination.

C. Hazardous Waste Quantity
In the NPRM, EPA proposed to change

‘the hazardous wasle guantity factor to

allow the use of four levels of data
depending on what data are available
and how complete they are. Hazardous
wasle quantity for 8 source could be
based on (a) hazardous constituent
quantity, (b} the total quantity of
hazardous wastes in the source, {c) the
volume of the source, or {d) the area of
the source. Each source at the site would
be evaluated separately, based on data
available for the source.

EPA received numerous comments
relating to changes in the hazardous
waste quantity faclor. Several
commenters agreed that allowing use of
waste constituent data, when available,
was an improvement over the origina}
HRS, Several also supported the tiered
approach to scoring hazardous waste
quantity when constituent data were
incomplate or unavailable.

Two commenters stated that the
emphasis on hazardous constituen! 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
consliluent quantities in all ingtances,
but simply encourages use of those data
when they are available, This approach
allows a soorer Lhe flexibilily to use
different types of available data for
scoring hazardous waste quantity, At a
minfmum, the scorer need only
determine the area of a source (or the
area of observed cantamination), which
is routinely done in site inspections.
Where better dala are available, they
may be used in scoring the factor. This
approach is in keeping with the intent of
Cougress that the HRS should act as a
screening tool for identifying siles
warranting further investigation.

Several commenters stated that the
methodology for determining hazardous
waste quantity was too complex and
lime consuming, and that its
adminisirative costs outwelghed its
benefits. Others found the proposed rule
instructions and tables confusing and
hard to follow.

EPA strongly disagrees with the claim
thal the costs of the revised approach to
scoring waste quantity outweigh its
benefits. The amount of hazardous
gubstances present at a site is an
important indicator of the potential
threat the site poses. Al the same time,
EPA recognizes thal cosl 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 end
the degree of accuracy needed o
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 Wasle Quantity
Factor Evaluation Methodology and
Worksheet, In addition, the scale for the
hazardous waste quantity faclor has
been divided into ranges that span two
orders of magnitude (100x) to reflect the
uncertainty inherent in estimates of
hazardous waste quantities al typical
sites. The practical effect of this acale
change I8 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 GERCLA, any RCRA hazardous
waste stream is considered a hazardous
substance. If this definition were strictly
applied in evalualing hazardous waste
guantity of RCRA hazardous ‘
wastestreams, hazardoug constituent
quantity and hazardous wastestream
quantity would be the same bacause the
entire wastestream would be considered
a hazardous substance. The final rule
makes clear that only the congtituents in
a RCRA wastestream that are CERCLA
hazardous substances should be
evaluated for determining hazardous
constituent quanlity: for the other three
tiers, however, the enlire RCRA
waslestream is consgidered as is any
othér wastestream,

As discussed in section 1] Q, EPA will
consider remaval actions when
calculating wasle quantities, EPA
believes consideration of removal
aclions is likely to increase incentives
for rapid actions, If there has been a
removal at a site, and the hazardous
conslituent quantity for all sources and
associated releases is adequately
determined, the hazardous waste
guantity factor value will be based only
on the amouni remaining alter the
remova), This will result in lowering

some hazardous waste quantity factor

values. .
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., Where an adequate determination of
the hazardous constituent quantity
remaining after the removal cannot be
made, EPA has eslablished minimum
hazardous waste quantily factor values
in order lo ensure that the HRS score
reflects any continuing risks at the sites,
In this cage, the assigned hazardous
waste quantity factor value will be the
current hazardous waste quantity factor
velue (as derived in Table 2-6), or the
minimum value, whichever is greater.

The proposed rule assigned &
minimum hazardous waste quantity
factor value of 10 when dataon ~
hazardous constituent quantity was not
complete. In the final rule, for migration
pathways (i.e., not the soll expostre
pathway), if the hazardous constituent
quantity is not adequately determined,
and if any target i subject to Level 1 or
I contamination, the minimpm |
hazardous waste quantity factor value
will be 100,

If the hazardoua consiituent quantity
for al} sources is not adequately
determined, and none of the targets are
subject to Level 1 or I contamination,
the minimum factor value assigned for
hazardous waste quantity depends on
whether there has been a removal
action, and what the hazardous waste
quantity factor value would have been
without consideration of the removal
action. If there has not been & removal
action, the minimum hazardous waste
quantity facter value will be 10, If there
has been a removal action and if a

* factor value of 100 or greater waould
have been assigned without
consideralion of the removal aclion, a
minimum hazardous waste quantity
factor value of 100 will be assigned. If
the hazardous wasle quantity factor
value was less than 100 prior to
cansideration of the removal action, &
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 bazardous
wasle quantity factor value score.

D. Toxicity

The proposed HRS substantially
changed the basis for evaluating
toxicity, The major change wag that
hazardous substance toxicity would be
hased on carcinogenicity, chronic non-
cancer toxicity, and acute toxicity, For
each migration pathway and each
surface water threat except human food
chain and recreation, loxicity was
combined with mability ot persistence
factors to select the hazardous .
substance with the highest combined
value for toxicity and the applicable
mobility or persistence factor. For the

humsn food chain threat, only
substances with the highest
binaccumulation values were evaluated
for toxicity /persistence. For the
recreation threat, only substances with
the highest dose adjusting factor values
were evaluated for toxicity/persistence,
In addition, ecosystem toxicity rather
than human toxicity was evaluated for
the environmental threat of the surface
water migration pathway,

Several commenters expressed
concern aboul or opposition to using the
single most hazardous subsatance ata -
gite to score toxicity, stating that the
approach seems overly congervative
and unlikely to distinguish sites on the
basia of hazard. Some commenters
suggested that EPA allow flexibility in
weighting the toxicity values of multiple
substances either by concentration,
waste quantity, or proportion
information, whenever such information
is available. One commenter suggested
basing toxicity on a fixed percentage of
the hazardous substances known to be
present al a site,

The Agency agrees that, for purposes

of accurately assessing the risk to
human health and the environment
posed by a site, it would be preferable
to evaluate the overall toxicity by
considering all hazardous substances
present, based on some type of dose- {or
concentration-) weighted toxicity
approach. EPA believes, however, that
this approach is not feasible because the
data requirements would be excessive,
Suach an approach would be feasible
only when relative exposure levels of
multiple substances are known or can
reagonably 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 concentralions sre being
used for the various substances, and
that the multi-substance toxicity of the
contaminants ig not, in fact, being
underestimated. Use of inadequate data
could regult in underestimating or
overeslimalting the toxicity of
substances in 8 pathway,

EPA congidered a number of
alternatives to the use of a single
hazardous substance to score toxicity
{mobtlity/persistence) and tested some
of these on severs! real end hypothetical
sites. The analyses included
comparisons between the single most
toxic substance and the average toxlaity
value for all substances, the average
toxicity value for the 10 most toxic
substances, and the concentration-
weighted average value of all
substlances. These alternatives were
also tested using toxicity/mobility

values. The results of these analyses
showed thal uging & single subslance
-approach usually resulted in an assigned
value (either loxicily or toxicity/
mobility) that was within one interval in
the scale of values of the allernatives
tested; for example, the single subslance
.approach would assign 8 value of 1,000
for toxicily whereas averaging the
toxicities would assign a value of 1,000
or 100, the nex! lower scale value. (The
final rule uses lincar scales to assign
values for loxicily, mobility, and
persistence. The scales for taxicily now
range from 0 to 10,000 rather than 0 to 5;
consequently, the default value for
toxicity is now 100 rather than 3.) The
Agency recognizes the uncertainty in the
use of the single aubstance approach,
but concludes that it is a reasonable
approach for a screening model,
especially given the general
unavailability ef 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 il 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 antagonisiic
effecls among substances be considered
in scoring toxicity when several
substances are found at a site. In
particular, one commenter suggested
increasing the scores for sites with a
large number of hazardous substances
to account for additive or synergistic
effects,

As noted in EPA's 1988 Technical
Support Dacument for the Proposed
Revisions to the Hozard Runking
System, quantitative consideration of
synergistic/antagonistic effects between
hazardous substances is generally not
poasible 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 subslance
mixtures, and the Agency’s rigsk
agsesament guidelines for mixtures (51
FR 34014, September 24, 1988)

emphasize that although addilivily isa

theoretically sound concept, it is-best
applied for assessing mixtures of similay
acting components that da not interact,
.Thus, the Agency believes that -
consideration of interactive effects in
evaluating toxicity in the HRS is not
feasible, nor is it necessary ta allow use
of the HRS as a screening model. The
Agency rejects the suggestion that

, scorcs should simply be reised for sites
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with numerous substances because this-
approach ignores-the technical -
complexities related to interactlons (l.e.,
the possibility of antagonistic effeats.)

‘One commenter suggested thata -
waste's toxicily should be assessed in
terms of its "degree of risk,” and that
this-could be measured by comparing
constiluent congentrations at the point-
of exposure to appropriate toxicity
reference levels, Two commenters
slated that toxicity should be measured
at a likely point of human exposure
rather than at the waste site.

The toxicity of a substance, as used in
the HRS, is an inherent property, often
expressed quantitatively as a dose or
exposure concentration asacciated with
a specific response (i.¢,, a dose-response
relationship). These loxicity values, in
general, are independent of expected
environmenta] exposure levels; many
are based on laboratory tests on
animals, Risk, on the other hand, is a
function of toxicity, the cancentration of
g substance in environmental media to .
which humans may be exposed, and the
likelihcod of exposure lo that medium .
(and the population likely to be
exposed), The toxicity factor.in the
waste characteristlcs 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 ls
intended to evaluate, to the extent
feasible, relative risks posed by sites by
including factors for likelihood of
release, waste quanlity, toxicity, and the
proximity of potentially exposed ,
populations. If actual contamination {for
example, of drinking water) has hoen
detected at a site, the measured
environmental concentration of each
substance is compared with its, .
appropriate health-based or ecological-
based concentration limit (L.e., its
benchmark). If these environmental
congentrations equal or exceed a
benchmark, certain target factors are
assigned higher values than if |
environmental concentrations ave 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 evidente
of carciriogenicity). ’

In fesponse, EPA bolieves that
because the HRS is a screening tool, it
should maintain a congervalive (f.¢.,
protective) approachi to eviluation of =
potential cancér riskd, EPA’s 1086
Guidelines for Carcinogen Risk '
Assesament (51 FR 34014, Septemberi24, -
1988) provide-fot substances ju Clags A ™

‘Hazard Ranking System (m

and Class B (both B1 and B2} to'be -
regarded as suilable for guantjtative
human risk asséssment. In general,
according to EPA's 1989 Risk ~
Assessment Gaidance for.Superfund:’
Human Health Evaluation Manual, ™
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 malntaining a
conservative approach and with other,
Agency and Superfund program risk
assessment guidelines,

In response to comments that the best
available data should be used to score
sites, that accepted Agency practices be
relied on, and that consistency across

pathwaya be encouraged, the Agency

has modified slightly the way the
toxicity value for a subsiance ia
selected, The final rule requires the use
of carcinogenicity and chronic toxicity
data, when available, over acule toxicity
data. If both slope factors and R{Ds are
available, the higher of the valuea
assigned for these types of toxicity
parameters is used. If neither is
available, but acute toxicity data are
available, the acute toxicily data are
used to assign toxicily factor values,
EPA decided to give preference to slope
factors and RfD values because these
undergo more extensive Agency review
and are based on long-term exposure
studies,

E. Radionuclides

The proposed HRS assigned
radionuclides 8 maximum toxicily value,
but included no other procedures
specific to radionuclides,

One commenter, the U5, Departmorit
of Energy {DOE}, nssarted that the
proposed HRS *** * * containsan
inequitable bias regarding radionuclides
* + * DOE gpecifically criticized
asgigning maximum toxicity Factor
values o radionuclides, ** * * where,
in fact, the health impact associated .
with radionuclides is associated with
the type of decay, the leve! of decay
energy, the half-life, the mobility, the
concentration of the radionuclide;
internal biological factors, and external
pathway factors," DOE praposed using
concepts for evaluating radionuclides
that were included in its Modified

HRS). In its
subsequent commments on"the HRS field

‘tes! report, DOE slated that it '

considered the ** * *methodof* "
harndling radionuclides in the proposed
revised HRS to be a serious fléw'in the
evaluation ‘System.” o

In the final rulé, EPA has clatified and,

sighificantly ‘changed how radionuclides’
-are evaluated. Inslead 6f wsingor = "~

adapting the mHRS directly, however, ,
EPA modified the proposed HRS to °
account more fully for radionuclides
based on EPA’s owa méthods for -~
evaluating them, which are similar to
and generally ¢onsistent with the'
radiation analysis concepts underlying
themHRS, , "~ - : e
The findl rule evaluates radionuclides
within the same basic strucluré as ofher
hazardous substances, and the .
evaluation of many individual HRS
factors is the same whether
radionuclides are present or not, Table
7-1 of the final rule.lista HRS factors
and indicates which are evaluated
differently for radionuclides, Essentially,
radionuclides are simply tréaled as
additional hazardous substances with .
certain special characteristics that are
accounted for by separate scoring rules
for some HRS factors, For sites
confaining anly radionuclides, the
scoring prodess is very similar to the
pracess at othet hazardous substance
sites, excep!t that different scoring rules
are applied to a number.of substance-
specific factors and a few other fastors.
For sites coritaining both tadionuclides
and other hazardous substances, both

types of substances are scored for all

HRS factors that are substance-specific,
with overall factor values based either
on combined values or the higher of the
valies, as appropriate.

EPA notes that, although some
radioactive substances are.statulorily
excluded from the definition of
*hazardous wasie" in both CERCLA and -
RCRA (specilically, source, special
nuclear, and byproduct material as
defined in the Atomic'Energy Act of
1854), such substances may be, and
generally ave, "hazardous substances"
as defined in section 101{14) of CERCLA
and therefore may be addréssed under
CERCLA. Radioactive substarices
should be inc¢luded in HRS scoring and
section 7 of the final rule is intended to,
facilitate that analysis. It also should be
noted tha! two narrow categories of
releases (efther 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 texm
“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 ih the waste charagteristics .
catégory; and to determiniing the level of
actual contamination in the-targets
factor category. The HRS components
that have been modified are briefly -
described bélow,” c '
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The criteria for establishing an
 observed release through analysis of .
-samples for radionuclides differ
considerably from the criteria used:for .
uther hazardous substances. These

. criteria are divided into three groups:

radionuclides that occur naturally or are
ubiquitous in the environment;
manmade radionuclides that are not
ubiquitous in the environment; and
gamma radiation (soil exposure,

' pathway only). (See § 7.1.1)

. has been modified {o reflect the different:

The hazardous waste quantity factor
for sources (and areas of observed
contamination) containing radionuclides

units used to measure the amount of

. radiation (curies, a measure of activity)

versus the units used for other
hazardous substances (pourids,-a
measure of mass), EPA elieves it is
preferable {o use activity units rather
than mass units because aclivity is the

' standard measure of radiation quantity
“ and is a better indicator of energy
released and potenﬂal to cause human

health damage than is mass. In addition,
the hierarchy for evaluating the waste
quantity factor for sources (and areas,of
observed contemination) containing
radionuclides is limited to Tiers A and
B. Tiers C and D, based on source
volume snd source area, respectively,
are not used because adequate data to
derive'their quantitative relationship o
Tier A were unavailable. Thus, the
waste quantly factor is based either on
radionuclide constituent quantity (Tier
A) or radionuclide wastestream qunnmy
{Tier B),

For sites containing only .
radionuclides, hazardous waste quantity
is calculaled based on the activi'y
content of the radionuclides or
radionuclide wastestreams associated
with each source, For sites with both

“radionuclides and other hazardous .

substances, hazardous waste quantity is
evaluated separately for the two types
of hazardous substance for each source,
and the values are then summed in
determining the hazardous waste
yuantity value, The scale for scoring
radionuclide waste quanlity was
derived based on concepts of risk
equivalence betweén radionuclides and
other hazardous substances.

In the proposed rule, all radionuclides
were automatically assigned n
maximum defaull value for the toxicily
factor, The final rule evaluates
radionuclides individually on the basis
of human toxicily, across & range of
factor values based on the potential to
cause cancer (i.e., cancer slope factors).
Non-cancer el‘fecta 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 emitled
during decay; biological uptake,
distribution, and retention; and
radiation dose-response relationship,
Thug, acrass the set of scoring ranges
used, radionuclides that are more polent
carcinogens per unit activity now
receive higher loxicity factor values
than those that are less potent. The new
toxicity scoring scale for radionuclides
wag derived in &8 manner consistent with
the derivation of the existing

- carcinogenicity scale for other

hazardous substances, Taken together,
the new toxiclly and hazardous waste:

quantity scales for radionuclides result
in a risk equivalence between

- radionuclides and other hazardous

substances,

Mability of radionuclides in-bath the
ir and groun’d water migration
pathways is evaluated in the same way
as mability for other hazardous
substances; that is, on the basis of the
chemical and physncal characteristics of
the radionuclide. Similarly, the
hioaccumulation (and ecosystem -
binaccumulation) potential factor is
evaluated in the same way for
radionuclides as for other hazardous
substances. The final rule clarifies that

_radionuclides should be scored for these

factors In all relevant pathways,

The persistence factor in the surface
waler migration pathway has been
modified 8o that radionuclides are -
evaluated solely on the basia of half- life.
which for HRS purposes is based on
both radioactive half-life and
volatilization half-life. Sorption to .
sedimentsis not considered, nor are
hydrolysis, photolysis, or
biodegradation. Other than this change
in the processes considered to estimate

- surface waler hall-life, the scoring of the

persistence {actor is the same for
radionuclides as for other hazardous
substances.

The final rule extends to
radionuclides the benchmark concepl
used throughout the HRS for weighting
certain targets factor values, Measured
levels of specific radionuclides at
potential exposure points:are compared
{o benchmark levels, and additional
weight is given lo largels subject to
actual contamination {Levels I and 11},
This approach for wei;,hhng target
factors using benchmarks is similar for
radionuclides and for other hazardous
substances, although both the specific
benchmark values ugsed for ..
radjonuclides and the methods [ur
deriving the values are different.
Benchmarka for evaluating radionuglide
contamination parallel those used for

other hazardous substances in that
available Federsl standards and
screening concentrations are used when
applicable. At sites with both
radionuclides and other hazardous
substances, each radionuclide and ather
substance is evaluated separately. Il no
individual substance equals or exceeds.
its benchmark, the ratios of the -
measured concentrations to the
screening concentrations for cancer for
radionuclides and other hazardous
subslances are added, Radionuclides
are no! evaluated using screening
concentrations for non-cancer effects.
Specific benchmark values for
radionuclides are in activily units
instead of mass units, however, lo

. reflect the sppropriate measurement

units for the level of radionuclide’
contamination. Radionuclide
benchmarks include drinking water
maximum contaminant levels (MCLs}
for both the ground water and the
surface water/drinking water threat
pathways; Uranium Mill Tailings
Radiation Control Act {(UMTRCA)
standards for the soil exposure
pathway; and screening levels
corresponding to 10”¢individual cancer

. risk for inhalation or oral exposures, as

derived from cancer slope [actors, for all
pathways and threats incorporating
human health benchmarks, The
rddionuclide benchmarks are consistent

with EPA's radionuclide rigk assessment .

methods in that they incorporate

" glandard data or assumptions about -

comact/consumpﬁon rales for various
environmental media and.radiation
dose-response, ag well as the specilic
radionuclide's type of décay, decay
energy, biological absorption, and
biological half-life. Furthermore,
radionuclide benchmarks for the soil
exposure pathway accouni 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 benehmarks for the sofl
exposure pathway, becauge external
exposure from gamma-emitting
radionuclides can be an extremely
important exposure route.

F. Mob;hfy/Persrslence

The proposed rule added moblhty
fuctors 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 degradmion
mechanisms.

The Agency received a large number
of comments critical of several aspects
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of the ground water mobility factor. The
most common issues indluded:

* Contern aboud thewge of -
coefficients of aqueous migration lo
eslablish mobility values for inorganic
cations and .anions; . .
> = Suggestions that solubility values,
distribution coefficients,-and other .
measures be used lo establish mobility
values for.anions and cations;.and

* Requests that the same measures of

mobility be used for organics and
inocrganics.

Criticism of the use of the coelficients
of aqueous migration focused on its
obseurity; except for gaochemists, few
scientists are familiar with the measure.
In response to these comments and
because coefficients of agueous
migration are not available for all
hazardous substances and
radionuclides, the Agency decided to
replace coefficients of aqueous
migration, ' .

The majority of commenters stated &
preference for using parameters related
either lo hazardous subslance release
{solubility) or to transport-(distribation
coeflicients) as measures of mobility,
The ground waler mobility factoria
intended lo reflect the fractionof a
hazardous subslance 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
conoerned with both release and
transport, the Agency concluded that |
mobility for all hazardous substances in
ground water will be evalualed using
both solubility and distribution
coefficient values. A défault valueis
assigned when none of the hazardous
substances ‘eligible to'be evaluated can
be assigned a mobility factor value
based on available ddta.

A number of commenters raised
questions about the persistence factordn
the surface water migration pathway. In
general, the commenters were divided
between those who wanted more
degradation mechanisms-considered
and those who believid theequation in
the proposed rule for calculating half-
lives was too complex. Several
commenters suggested including
sorption of substances by sediments.

In response to these comments, EPA
has made several changes to the
persistence factor. The free-radical
oxidation half-life has been dropped
fram the eqguation used to calculate half-
life because the.dats on-which its half-
life values are based are typically
derived from ideal, laboratory
conditions that differ greatly from
conditions found in nature; few.field
validation studies have been conducted
lo proyide a basis for extrapolating

these laboratory values to natural
environments, Thus, EPA ooncluded that

"including free-radical oxidationin the

persistrnce equation resulted in.an
overemphasis of the influence of free-
radical oxidation as a degradation
mechanism, For hazardous substances
that sorb readily te 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
tomments 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 characteristica
factor category counts mobility twice;

» Whaether the approach used in the
proposed rule properly reflected the
dynamics of releases.of gases from
sources into the atmosphere; and

* Whether the Thornthwaite P-E
Index was sufficient as the sole meusure
of particulate mability and whether
particle size should be included.

Inresponse to these and other related
structural and air migration pathway
comments, the Agency thoroughly re-
assesged 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 thé context of likelihoud of
release and mobility in'the dontext of
waste characteristics. The potentisl to
release mobility factor is @ measure of
the likelihood that a source at 4 site will
release a substance 1o the air; the waste
characteristica mobility factor, together
with the hazardous waste quantity
factor, ia a measure of the magnitude of

* release. To highlight these differences,

the names of the likelihood of release
mobility factors have been shanged to
gas {or particulate) migration-potential,
In response lo comments on air
migration pathway mobility and
structure, EPA reviewed gas and
particulate release rate models to
develop revised mobility factars that
improve evaluations-of release
magnitude and duration. The gas and
particulate mobility factors in'the dinal .
rule are a result of that review. The gas
mobility factor is based on a simplified
release model.andis determined by the
vapor pressure of the most toxic/mobile

hazardous substance available for
migration {0 the atmosphere at the site.

‘The particutate mobility factoris based

on asimplified fine-particle wind-

~ erosion'model and reflects the:combined

effects of differirig wind speeds and‘soil
moisture.;Analyses indicated that soil
‘moisture was dominant over both wind
speed and particle size, which are
essentially‘equal in effect. Because of
the comparative difficully of
determining particle sizes in'an Sl,a
single particle size was assumed lo
apply to.all sites, This constant particle
size value was factored inte the
simplified model yielding the factorin
the final rule.

.G.-Observed Release

The proposed HRS described how to
determine whether an ohserved release
was significantly above background
levels based on multiples of detection
limits and background concentrations,

Some.commenters stated that the
proposed revisions treated observed
release in.an overly complex manner. A
number of commenters, primarily from
the mining industries, were.concerned
about the consideration of background
conzentrationin determining an
observed release, [See Section 11 P
below for a summary of their concerns
and EPA's response.}

. Asin the proposed rule, gbserved
releases may be established based on
either direcl.observation or chemical
analysis of samples. In the cageiof direct
observation, material {e.g., particulate
matlér) containing hazardous .
substances must be seen entering the
medium directly or must have been
deposited {n the medium.

EPA has replaced the proposed rule
criteria for establishing an observed
reléase 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 Jevel, and available
information dttributes some portion of
the release of the hazardous substance
to the site. (The SQL is the quantity of a
hazardous substance thal canbe
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 1s not detected (i.e., below
detection limits),:an observed release 4s
estublished when the sample « X
measurementequals or exceeds the
SQL, Any time the sample megasurement
is less than the SQL, no observed:
release ip-established. Table 2-3 of the
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{inal rule provides the criteria for
determining when analytic sampling
information is sufficient for establishing
an observed release (or observed
contamination in the sofl exposure
pathway). The final rule also provides
pracedures to be follawed when the SQL
Is unavyailable and defines varipus types
of detection and quantitation limits in
the context of the HRS. (See § 2.3 of the
final rule.) '

H. Benchmarks

SARA requires thal EPA give high
priority.to sites that have led to closing
of drinking water wells or e
contamination of principal drinking
water supplies. To respond to this
mandate, the proposed rule added
health-based benchmarks te the ground
water'and surface waler migration
pathways: in addition, ecological-based
benchmarks were added to evaluate
sensitive environmenls targets in
surface water, In the proposed rule,
population factors were evaluated at
Level I if a health-based benchmark had
been exceeded. If actual contamination
was present, but the benchmark was not
exceeded, populations were evaluated
based on two levels of contamination
{i.e., Level I and Level IlI). Sensitive
environments in the surface water
migration pathway were evalialed
based on two levels of actual
contamination (exceeding benchmark or
nol exceeding benchmark), Where'
several hazardous subatances 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 megsured
exposure-point concentrations exceed
henchmarks. One commenter who
dissented suggested giving extra
weighting to sites where actual
contamination is documented;
documentation of an observed release
(or observed contamination) would be
the only crilerion for assigning higher.
values lo target factors, and the
relationship of the concentration of
hazardous substances to benchmarks
would not be used, The othér dissenting
commenter suggested that EPA re-
evaluate the role of health-based
benchmarks in the HRS because
common sense, and olher 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 weighta most targets
based on actual and potential exposure

{o contamination across all pathways
and threats, Including those for which
benchmarks were ndl originally |
proposed, because EPA believes that

this approach both improves the ability

of the HRS toidentify sites that pose the
greatest threat to human health and the

" environment and increases the internal

consistency of the HRS. (Sce §§ 2.5,
2.5.1, 2.6.2, 3.3.1,33.2,4.1.2.3.1,4.1.2.3.2,
4,13.3.1,4.1.3.3.2, 41431, 42231,
4,2.2,3.2,4.2.3.31,4.2.3.3.2,4.24.3.1,
5131, 51.3.2, 6,3.1,6.3.2, 834, 7.3.1,
7.3.2) In the final rule, both the
population factors and the.factors

reflecting the hazard to the neares!.

individual {or well or intake) are
evaluated in relation to health-based
benchmarks in all pathwaya, The
sensitive environment factor in the
surface water environmental threst is

" weighted in relation to ecological-based

benchmarks; however, in the goil
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 riskg and that the
approaches in all pathways should be
consistent. The Agency has concluded
that the concerns expressed by
commenlers outweigh the concerns
about uncertainties in the evaluation of
sumples collected in air and soll and
sbout 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 consistént |
spplication 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 .
snd appropriate requirements (ARARs),
excluding State standards, thai have
been selected for the protection of
public health and the environment as
outlined in thé NCP (55 FR 6666, March
8, 1990): In the HRS NPRM, EPA
proposed to use MCLs, maximum
contaminant level goals (MCLGs), and
screening concentrations (SCs) based on

-cancer slope factors as drinking water

benchmarks, and Food and Drug ‘
Administration (FDA) Action Levels as’
benchmarks for the human {ood chain
threal. EPA also proposed to use
Amblent Water Quality Criteria

{AWQC]) as ecological-based |
benchmarks for the environmental
threat, EPA recetved 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 uge of MCLsg;
three did not. Two commenters
supported the use of MCLGs, two
opposéd such use, and one suggested
that EPA consider the economic impact
of using the value of 0 (i.e.,, the MCLG
for a carcinogen) ss & health-based
benchmark. Two comnienters suggesled
including relevant State drinking water
standdrds, and one suggested including

" concenlrations based on RfDs. One

commenlier 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 significanl
threat to human health, Two
commenters suggested that carcinogen
weight of evidence should be used in
establishing SCs (e.g., the individual rlak
level should be lower for a Class A
carcinogen thao for a Class B2 -

-carcinogen). Two commenters suggested

congidering other important routes of
exposure {e.g., inhalation of hazardous
substances volatilized from water, or
dermal contact with contominated
water) {n 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

" congentrations based on nationally

uniform standards, crileria, or toxicity
values as health-based or ecological-
based benchmarks in all pathways and
threats, EPA's conclusion is based on
several considerations. Firsi, 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 & benchmark will aid in
identifying areas requiring follow-up in
the RI/FS. Second, the inlerna)
consistency of the HRS is improved by
using benchmarks because
concenltrations measured al or above
benchmark levels are treated in a
paralle) manner across all pathways,
allowing more consistent and fuller use .
of the relntively costly sampling dala
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collected during the SL Third, the
pumber of hazardous substances for
which at least one health-based or
ecological-based benchmark is available
is increased, allowing for more uniform
assessmen! of gites nallonwide.

The benchmark criteria that the
Agency has concluded are most
apprapriale for each pathway and threat
are listed below. As discussed above,
EPA agrees with comments suggesting
that benchmarks also be used in the soil
exposure and air migration pathways
and has selected criteria for thege
pathways based wpon Lhe kinds of
factors discussed above. While EPA
helieves the eriteria for the soil
exposure and air migration pathways in
the final vule are appropriate, it is open
fo any comments that members of the
public may wish to submit regarding
these criterin and specifically solicits
such comments at this time. EPA asks
that any such comments be submitted
on or before {30 days after the date of
publicatipn in the Foderal Register).

For the final rule, EPA has selecled
the following types of benchmarks in
each pathway ang threat, subject to any
revisions in the criteria for afr and soil
exposure that may be made in response
1o comments. (Benchmarks for
radionnclides are discussed in Seclion
111 E of this preamble.)

* Benchmarks in the ground waler
migration pathway and the surface
waler drinking waler threat include
MCLs, non-zero MCLGs, screening
concentrations (SCs) for non-cancer
effects based an RiDs for oral
exposures, and SCs for cancer based on
slope factors for oral exposures and 1078
individual cancer risk (see Table 3-10).
Because SCs based on RiDs and slope
laclors are used as drinking water
benchmarks, MCLGs with a value of 0
have been dropped as HRS benchmarks.

* Benchmarks in the surface water
human food chain threst include FDA
Action Levels for fish or shellfish, 8Cs
for non-cancer effects based on RfDs for
oral exposures, and SCa for cancer
based on slope {actors for oral
exposwes and 107 %individual cancer
risk (see Table 4-17). ,

» Benchmarks in the surface waler
environmental threat include AWQC
and Ambient Aguatic Life Advisory
Concentrations (AALACs). AALACs
will be considered as they brcome
svailable {see Table 4-22),

* Benchmarks in the soil exposure
palhway include SCs for non:cancer
effects based on R{Ds for oral
exposures, and SCs for cancer bused on
slope factors for oral exposures and 107¢
individual canger risk (see Table 5-3),

» Benchmarka in the air migration
pathway include National Ambient Air

Quality Standards, National Emission
Standards for Hazardous Air Pollutanis
{NESHAPs] that nre expressed in
ambient concentration units, SCs for
non-cancer effects baged on RfDs for
inhalalion exposures, and SCs for
cancer baged on slope factors for
Inhalation exposures and 10-¢individuval
cancer risk {see Table 6-14).

Several commenters suggested
technical refinements for deriving
health-based benchmarks, Although
gualifying information s useful and
important and is, in fact, used
extensively in the RI1/FS process, the
benefits of including such information in
the HRS must be balanced against ite |
limited socope and purpose as well as the
limiled data availebls o determine
concentration al the point of exposuré.
Consequentily, in the final rule:

*» All health-based benchmarks are
set in reference to the major exposure
congern for each pathway or threat {e.g.
benchmarks in the air migratlon
pathway are sel in reference to

inhalation only; benchmarks in drinking

water, the human food chain threat, and
the soil exposure pathway are set in
reference o ingestion), excep! for
radionhuclides for which external
exposure is.also considered in the soil
exposure pathway;

* All benchmarks are sel in reference
to uniform exposure assumptions that
are consistent with R1/FS procedures
{e.g. waler consumpiion is assumed to
be lwa liters per day; body weight is
assumed to be 70 kg);

» State water quality slandards and
other Stale or local regulalions 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 ters (levels) of
actual dontamination to consider when
weighting populations relative to
benchmarks [i.e., which of three
allernative methods presented should be
adopted). EPA recelved two comments
on this issue and three related
commenls regarding the weighting
factorg for each level, One commenter
supported Alternalive 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 Le
combined to include the range of
contaminant levels above background,
but below heslth-based benchmarks. A
third commenter suggested that the

welghting factors for each level be
reconsidered, A fourth commenter
suggested that Yiooo of a benchmark
factor is inappropriate because it is
excessively conservative und difficull to
detect, The fifth commenter suggested
that because Level Il represents
concentrations with cancer risks below
10~7, populations exposed to Level T
concentrations should not be considered
in the population categoty of drinking
water threats,

EPA conducted a number of analyses
on the subjeet of benchmark ters and
has dropped Level Il contamination. In
the final rule, Level I contamination iy
defined as concenlration levels for
targets which meet the criteria for actual
contamination (see § 2.5 of the final
rule) and are al or above media-specific
benchmark levels; Level I
contaminaltion is defined as
concentration levels for targets which
either meet the criteria for actnal
contamination bul are less than media-
specific benchmarks, or meet the criterla
for sotual contamination based on direct
observation; and potential
contamination is defined as largets thal
are potentially subject to releases (i.e.
targets that are not associated with
actual contamination for that pathway
or threat). These three ters are used fo
nasign values to both the nearest
individual {or well or intake) and the
population factors, As a resull of EPA's
analyses of benchmark issues, the
weighting assigned to Level I and Level
11 contemination has been changed and
made consistent across pathways. For
example, Level [ populations are now
multiplied by a factor of 10 in all
pathways, As in the proposed rule,
polentially contaminated populations
and nesrest individuals {or wells ar
intakes) are distance or dilution
weighted,

The proposed rule sunmed the ratios
of all hazardous substances to their
individual benchmarks &s a means of
defining the level of actual
contamination, and EPA requested
comments on the appropriatengss of this
approach to scoring multiple substances
detected in drinking water. Of the 10
comments in response to this proposal,
nine strongly apposed the proposed

.approach, particularly when applied to

drinking water standards, (.2 MCLs),
MGCLGg, and noncarcinogens, One
commenter supported the proposed
approach, ‘

EPA has decided to retain the
sumining of ralios of hazardous
substances to their individual
benchmarks, but in & modified form. The
fina) rule sums measures of carcinogenic

‘and nonoarcinogenio 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 estimale of relative risk
would be obtained by summing the
ralios of hazardous substances lo their
individual RID-based concentralions by
segregaling substances according to
major effect, target organ, and
mechanism of action. In fact, such a
segregation is recommended during the
RI/FS, However, health-based
benchmarks are used in the HRS to
provide a higher weight to populations
exposed to hazardous substances at
levels that might result in adverse health
effects. As a consequence, EPA believes
that use of the summed ratios of
hazardous substances within pathways
and threats to their individual RfD-
based benchmark levels is appropriate
for the sereening purpese of {he 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
contaminalion with respect (o health-
based benchmarks. EPA received eight
commenlts concerning this risk range,
Four commenters suggested restricling
the range to 107 1o 1078, primarily
because this range would be consistent
with risk levels identified in the NCP
and used by other EPA regulatory
programs. Three commenters seid the
SCs for carcinogens should be the 10-#
individual cancer risk level, One
commenter stated that 107*to 10°7
generally is the risk range considered for
Superfund response. The final rule
defines only two levels of actual
contamination: signilicantly above
background and equal to or above
benchmark, and significantly above
background bul Jess than benchmark.
When an applicable or relevant and
appropriate requirement does not exist
for  carcinogen, EPA selects remedies
tesulting in cumulative risks that fall
within a range of 1071 to 10
incremental individual lifetime cancer
risk based on the use of reliable cancer
polency information. EPA bas selected
the 10~®screening risk leve! in defining
the HRS benchmark level for cancer risk
because it is the lower end of the cancer
risk range (i.e., 10710 1079 identified in
the NCP and used by other EPA
regulatory programs,

Two commenters objected lo
assigning releases of aubstances with no
benchmarks to Level 1l as a defuult
value, One suggested assigning
unknowns {a Level Il because
substances that ere frequently released
or are known or suspected to cause
health problems are studied before

i

those that are not. The other objected
because “the ahsence of data is not
data,”

Because EPA has decided to adopt 4
benchmark system incorporating only
two levels of aclual contamination, the
default level is Level 11, If none of the
hazardous substances eligible to be
evaluated at a sampling location has an
applicable benchmark, but actual
contamination has been established, the
actual contamination sl the location is
assigned to Level I1,

1. 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
watet and other) in the ground waler
migration palhway, 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
distinclions drawn among various
patential uses and to the weights
ssigned lo those uses. For example, for
the ground water use {actor, some
commenters asserted thal the HRS
should not delineate between private
and public water supply contaminalion,
For the surface water use factors, a
commenter recommended & range of
assigned values for ircigation of
commercial food or forage crops
because of variations in rates of uplake
of hazardous substances, For the Jand
use factor, two commenters urged giving
grealer consideration lo institutional
land use because of Lhe sensitive
populations that would be exposed.

Partly in response to these comments,
and in an effor} to simplify the HRS,
EPA has substantially revised the
method of incorporating resource use
information in largets factor categories.
The field test indicated thal collecting
data on each of the use factors involved
considerable effor! at many sites. In
addition, because of weighting factors
applied to potentinlly contaminated
populations, at sites with no actual
contamination, use faclors were
conlribuling more to the targets value
than were large populations, As some
commenters pointed oul, the use faclors
mixed conceras aboul human health
with toncerns about the value of the
tesource and, ltherefore, were partially |
redundan! with population factors, To
avold redundancy with human health
cancerns as evaluated through the
population factor, EPA has made major
chahges in how resource uses are
evaluated and scored In the final rule.

In each migration pathway, the use
factors have been replaced by a
resources factor that assigns values lo

-resources appropriate for the pathway.
In addition, a resources factor has been
added to the soil exposure pathway. The
resources factor for a pathway is
assigned a maximum of five points if
any of the resource uses for tha!
pathway exists within the targel
distance limit in the ground water or

surface waler migralion pathway, withln

one-half mile of a source in the air
migration pathway, or within an area of
observed contamination in the soil
exposure pathway. I none of the uses
exists, the faclor is assigned a value of
Q,

The resources fsctor in the ground
wuler migration pathway assigns o
value of 5 [or wells supplying water for
irrigation of commercial food or
comimercial forage craps {five-acre
minimum), watering of commercinl
livestock, as an ingredient in
comunercial fuod preparation, or 85 8
supply for commercial aquacullure or for
a major or designated waler recreslion
arca (excluding drinking waler use)—for
example, waler parks (see § 93.3) A
value of 5 is also agsigned if the water in
the aguifer is usable for drinking water,
but not used.

The resources factor in the drinking
water threal of the surface water
migration pathway assigns a value of 5
il the surface waler is designated by a
Slate for drinking water use bat not
used, or is usable bul not used for
drinking water. In addition, points may
be assigned for intakes supplying waler
for irrigation of commercial food ot
commercial forage crops (live-acre
minimum), watering of commercial
livestock, as an ingredient in
commercial food preparation, or if ihe
water body is used ag a major or
designated water recreation area (sce
§ 4.1.2.3,3). The fishery use faclor has
been deleted to avoid double-counting
of lisheries.

In the air migration pathway, the
resources factor is assigned a value of §
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 ereas was determined by
the distance weighting factors for the air
migration pathway, which reftect the
rapid diminishing of air.conlaminant
concentrations beyond one-half mile
from a source, Therelore, resources
beyond this distance are nol considered
in this pathway.’
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A resourcts factor has also been
added to the resident population threat
of the soil éxposure pathway. The factor
is assigned a'value of 5 if thebe is” .
commergial agriculture, commercial
silviculture, or commescial'livestock
production or grazing on an area of
observed contamination at the site.

J- Sensitive Environmeils C0

The proposed rule expanded the list of
sensitive environments considerably '
and, for the surface water and air
pu#thways, counted all sensitive ,
environinents within the target distance
limit, rather than just the one with the
highest assigned value: for the goil
exposure pathway, only the sensitive:
environment assigned the highest.value
was counted. Potentially contaminated
sensitive environmenls were distance/
dilution weighted; in the surlace water
environmental threat, actual
contamination of sensitive environments
was evaluated on the basis of
ecological-based benchmarks.

EPA received relatively few
comments on issues related to.sensitive
enviromnents. However, participants in
the field.test requested clarification of
three categories of sensitive
environments invalving spawning aceas,
migratory pathways, and feeding areas
critical for the maintenance of a fish ..
species within a river system, coastal
embayment, or gstuary. In particular,
critical migratory pathways and feeding
areas were difficult to identify and
seemed Lo provide little disarimination |
among surface walers in some areas of
the country, '

_ EPA has redefined critical spawning
areas to include shellfish beds, arid 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

fuce pecial problems in migrating
substantial distances between the ocean
and their spawning areas. These feeding
areag are further restricted to only those
areas in which the fish'spend exlended
periods of time, Examples include areas’
where juveniles of anadromous species -
feed for prolonged pericds (e.g. weeks)
~as they prepare to migrate from fresh
waler to the bcean, and holding areas
slong 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 paralle)
the spawning areas listed for fish '
. species, Waler segments designated hy
4 State-as not altaining toxic-water

qgualily stendards have been removed.
because these environments are already
degraded and thus are not analogous lo,

- the other gensitive 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 fina rule) to be consigtent
with the points assigned under the
resources factor for State designated
areas for drinking waler use.

In response to public commaent,

' National Monuments have been added

{0 the 100-point category on the list of
terrestrinl sensitive environments
considered under the soil exposure

-pathway. "State designated natural

areas" and "particular areas, relatively
small in size, important {o the
maintenance of unigue biotic
communities" were also added to the
list of terrestrial sensitive environments
in response to public comment. These
latler 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
difficully identifying discrele wetlands.
Some wellands were patchy and could

-be classified ag one large or many small

wetlands. Other wetlands were divided.
by rivers or roads, or changed from one
type of wetland to another, making it
unclear whether more than.one wetland
should be counted, To eliminate these
difficultics, wetlands are now evaluated
on the basis of size and leve] of
contamination, In the sir migration
pathway, wetlands are evaluated based
on acreage and level of contamination
{see § 6.3.4); in the surface waler
migration pathway, wellands are
evaluated by linear frontage along the
surfuce water hazardous substance
migration path and level of
conlamination (see § 4.1.4.3.1),
Distinguishing among wetlands on the
busia of gize and level of contamination
should improve the discriminating
ability of the sensitive enviionments

"factor. In the drier portigns of the

_country,' where even small wetlands
{e.g. prairie polholes) are very
_important, small wetlands niay also
qualify as “particular areas; relatively
small in'size, important to the
mainteniance of unique biotic
communities."

Sensitive environments other than
wetlands are not evaluated on the basis
of size for several reasons. Most other
HRS sengitive environments tend to be
less commot and less widely distributed

‘nationally than wetlands (e.g., see EPA's
1909 Field Test of the Proposed Revised

1AS) and, therefore, their numbers and
boundaries ténd to be easier to identify.

In-addition, the value of inany sensitive

environments is independent of size;.for
example, the size of a critical habitat of
an endangered species may vary solely
due to the type of species present.
Furthermore, potential or agtual

contamination of even a-small portion of . °

many sensitive environments—for

example, a wildlife refuge—tends to be

viewed gs unacceptablq,
An ecosystem bjvaccumulation
potential factor hds been added to the

*waste charactecistics factor category of

the surface water environmental thieat

,in response to comments that hazardous
substances thal demonstrate an ability

ta bind to sediments and/or to .

‘bioaceumulate (e.g., PCBs, mercury) fend

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 speciés and in other animals
that ingest agualic species (e.g.
waterfowl), The ecosystem
bioaccumulation potential factor differs
slightly from the bioaccumulation |
potential factor in the human food chain
threal, primarily in that all BCF data ave
congidered in deriving it and not just
BCF dadle for human food chain
organisms. '

The EPA ambient aquatic life
ndvisory concenlrations (AALACs) have
been added to the data hierarchy used
to assign the ecosystem loxicity value
(see § 4.1.4.2.1.1), The Natural Heritage
Program alternative sensitive
environmen! 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
snbstantially 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
il available data should be used when
scoring a site, Several cited the tiered

approach lo hazardous waste quantity

* a8 a model that could be applied to
~ other factors, Under this method, where

data are available, they would be used;
where dala are nol available, defaults or
more generalized approaches would be
applied. Several commenters )
specifically suggested vsing this

: approach for ground water flow

direction and for scoring mining sites,
These commenters argued that it would
be less expensive and timé-consuming
to use avaijlable data when scoring & sile
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than to wait until the remedial
investigation-to consider the addmonul
information.

:EPA considered madifying lhe HRS to
allow the use of additional data, but
determined that further expanding the
£iRS to account for varying levels of
data availability is inconsistent with the
HRS's role as an [nitial screening tool,
Adding tiers to various factors-to
accommodate the use of all available -
data would make the HRS considerably
more difficult to apply and could lead (o
substantial inconsistencies in how sites
are investigated and evaluated, EPA
Regions and States would have to
determine, for each set of dala
presented, whether the data qualily was
good enough for the data to be
considered, Debates over decisions on
dala quality could delay scoring and,
ultimately, delay cleanup al sites.

- Therefore, the Agency believes that the
limited use of tiers in the final HRS
represents a reasonable tradeolf
between the need to limit the
complexily of the system and the desire
to agcommodate 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 aclual-contamination;
a maximally exposed individual (MEI)
factor was added; the target distance
limit was extended: a mobility factor
was added and combined with loxicity:
and a wellhéad protection area factor
was added. Figure 5 shows the proposed
ground water migration pa!hway and
the final rule palﬁway‘

Ground waler flow direction. Neither
the original HRS nor the proposed HRS
directly considered ground water flow
direction in evaluating targets. The
proposed HRS indirectly considered
ground water flow direction by
weighting populations based on actual
and potential contamination of drinking
water wells.

EPA received 50 letters from 40
cemmenters on this issue; 27 letlers
responded to the ANPRM, 21 to the
NPRM, and two to the field test report.

- Commenters included eight States, three

Federal agencies, the mining, petralesm,
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
waler flow direction data when they are
either available or easily obtained. They
suggested several methods to
incorporate flow direction, including:

'+ Considering use of a radial impact
atea when directional release routes can
be determined. Only a half circle with-a
three-mile radius for the downgrddient
portion {and a half-mile radius for the
rest of the clrcle) should be cohsldcred
when scoring; .

* Differentialing between upgradienl
and downgradient areas using
topographic maps, evaluating waler
levels at wells, and noling the presence
of major surface waler bodies;

* Expending the effort Lo obtain
accurate data and considering selected
upgradient locations as a precaution
against unanticipated anomalies;

_ » Excluding drinking waler wells
where analylical data prove no
contaminalion is present;

* Having a "professional” review
available information and conduct a site
visil;

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

« Installing piezometers 1o determine
flow direction in the PA/SI phase and
when na ground water {low data are
available;

* Incorporaling ground water flow
direction into the “depth tp aquifer” and

“distance lo nearest well/population
served" scores; and

» Affording responsible parties the
opportunity to determine flow direction.

BILLING CODE 8560-50-M
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Figure 5

‘Ground Water Migration Pathway
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Commenters suggesied thal data on
ground waler 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 determing
other hydrogealogic parameters in the
HRS, ,

- EPA reviewed a range of options for
considering ground water flow direction
in evalualing targeis, For the reasons
discussed above under "Use of
Avallable Data,"” the Agency decided
that It was not feasible to adop! a tiered
approach in the targets factors for
evaluating ground water flow direction.
EPA doeb not agree that increased
acouracy warrants the increased
complexity of accounting for ground
water flow direction, hecause this level
of accuracy is not required for a
screening teol that {5 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 RL

EPA disagrees with the argument that
determining ground water flow direction
is no more difficult than delermining
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
directlon can be influenced by factors
such aa 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 ta be considerably
more extensive thar would the data
required o document the other
hydrogeologic factors. EPA noles that in
the {inal rule, many of the other
hydrogeologic factors considered have
been simplified and the sorptive
capacity factor has been dropped. EPA
also notes that ground waler flow
direction was nol identified in SARA as
a portion of the HRS requiring further
examination, even though ground water
flow direction was not considered in the
original HRS and the Agency had
received criticism similar to the above
comments prior to enactment of SARA,

Although the final rule does not
consider ground waler flow direction
direcily in evaluating targets, it does
consider flow direction indirectly in the

method used to evaluale targe!
populations. If wella have not been
confaminated by the site, as the
commenters assume upgradient wells

* would not be, the population drawlng

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
agsigned. Moreover, In additlon to
providing a measure of the populstion at
risk from the site, the targel factors
afford a8 measure of the value of the
ground water resources in the grea of
the site and of the potential néed for
expanded uses of the ground waler.

- Aquifer interconnections. Aquifer
interconnections facilitate the transfer
of ground waler or hazdrdous
substances between aquifers. The final

- “rule specifies that if aquifer

intesconnections 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 lo a
ghallow aquifer has been identified,
targets using deeper aquifers -
interconnected to the shallow aquifer
are included in the evaluation of the
combired 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 SIs, especially where
installation of deep wells is necessary to
conduct aguifer 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 appreach,
Examples of the types of information
useful in identifying aquifer
interconnections were given in the
praposed rule, This information inctudes
literature or well:logs indicating that no
lower relative hydraulic conductivity
layer or confining layer separates the
aquifers being assessed (e.g., presence
of a layer with a hydraulic conductivity
lower by two or more orders of
magnitude); literature or.well logs
indicaling that a lower relative
hydraulic conductivity layer or confining
layer separating the aquifers is not
continuous through the two-mile radius -
{i.e., hydrogeologic interconnections
between the aquifers are identified);

. evidence that withdrawals-of waler

from one aquifer (e.g., pumping tests,

aquiler tests, well tests) affect waler
levels in another squifer; and observed
migration of any constiluents from one
aquifer to another within two miles. For

, this lagt type of information,'the

mechanism of vertical migration does
not have lo be defined, and the
congstituents do not have to be-
attributable to the site being evaluated.

. Other mechanisms that can cause

interconnection (e.g., boreholes, mining
aclivities, faults, etc.) will also be
condidered. While the descriptive text
hag been removed from the rule, the
approaches mentioned in the proposed
rule will be used in'making aquifer
Interconnection determinatlions, In
‘general, EPA will base such
tleterminations on the best information
available; in the sbsence of definitive
studies and where costs of field atudies
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 thal aquifers sre not
interconnected. '
Ground water potential to release
factars. EPA proposed replacing the
depth to the aquifer of concern and
permeabilily factors of the original HRS
with depth to aquifer/hydraulic
conduclivity and sorptive capacity
factors. EPA recejved 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
consideralion of depth to aquifer in
evalualing the ground water migration
pathway. One commenter stated that
use of a depth {o aquifer/hydraylic
conductivily matrix, which was
intended lo reflect travel time (o ground
water, was an improvemenl 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
verlical points as nearto the source as
possible. ,

Commenters generally supported the
praposal to include hydraulic
conductivity, although many believed
that the proposed method was too
complicated; several commenters
suggested that.the single least
conductive layer(s) should be used.
Another concern was the lack of data
for determining hydraulic conductivity,
One commenter stated that unless data
can-confirm that the geologic strata
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extend throughout the entire area of a
-site, asgigning a hydraulic conductivity
value {s highly questionable,

Some commenters offered alternative
approaches to evaluating hydraulic
conductivity, These included replacing
the'proposed methad with:

* Assigned “confidence levels” tied lo
professional estimates based on vegional
data and judgment;

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

* An assumption of maximum
hydraulic canductivity among the
various geological layers below the site.

More than 20 contments were received
an the sorptive capacity factor, but there
wags little consensug among the
commenters. A number of commenters
agreed that the factor should be added,
but stated that the approach was not
detailed enbugh and that more waste-
and site-specific information should be
required. Other commenlers agreed that
the factor was an' improvement, but said
that sorplive capacity should be
dropped because the waste- and site-
specific information needed for an
accurate evaluation cannot be collected
during a screening process. Others gaid
that it was too complex as proposed and
should be dropped.

Based on these comments and the
field test results, EPA examined the
depth to aquifer/hydraulic conductivity
and sorptive capacity factors. The
examination showed thut the lowest
hydreulic conductivity layerfs)
accounted for almost all of the travel
time to the aquifer if a one-foot or three-
foot minimum lsyer thickness was used.
Accordingly, in the final rule, the depth
to aquifer/hydraulic conductivity faclor
hasg been replaced with a simpler factor,
travel time, which Is determined using a
matrix of the hydraulic conductivity and
thickness of the lowest hydraulic
conductivily layer(s) with at least a
three-fool thickness. (See § 3.1.24 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 capacily factor wag necessary,
The proposed rule evalvated this factor

using all layera between the source and -

the aquifer, In reexamining this factor, .
EPA concluded that depth to aquifer is
one of the major parameters affecting
total sorbent content, at least within the
HRS ranges for the factor, Depth to
aquifer also indirecily reflects
geochemical retardation mechianisms
because, all else being equal, the effec! -
of these retardalion mechanisms
increases as the depth to aquifer

increases. At the field tes! sites, using

only the layer(s) of lowest hydraulic
conductivity decreased the calculated
sorbent content between 10 and 89
percent. For these reasons, EPA has
decided to repluce the sorptive capacity
factor with a depth to aguiler factor,
[Sfe § 3.1.2.3 and Table 3-5 of the fina}
rule).

M. Surface Water Migration Pathway

The proposed rule made major
changes to the evaluation of releases or
threatened releases to surface water,
The pathway was divided into four
threats: drinking water, human food
chain, recreational use, and
environmental, Other chenges included
consideration of flood potential; revision
of potential overland flow; addition of
dilution weights for potentially
contaminaled populations; extension of
the target distance limit to 15 miles;
revision of the persistence factor to
consider more degradation mechanisms;
addition of 8 bioacoumulation factor for
evaluation of human food chain
toxicity/persistence and populations;
dddition of ecosystem toxicity to
evaluate the environmental threat; and
addition of a maximally exposed
individual factor (ME!) factor to the
drinking water threat. Figure's shows
the proposed rule and the overland
flow/flood migretion component of the
surface water migration pathway in the
final rule. '

Recreotional use threat. SARA stated
that the HRS should consider threats to
surface walter vsed for recreation and
drinking water, and the proposed HRS
included & recreational use threat in the
surface water migration pathway. A
number of Stales, several companies
and trade associations, and two Federal

agencies [dentified problems with the
proposed recreational use threat, Some
commenters objected ta weighting it as
heavily as the drinking water threat,
while others suggested that evaluating
the threat was too complicated for use
in a screening tool. Many commenters
said that proposed methods for
assigning values to recreation areas
were too broadly drawn and that a
limited number of recreation areas
should be considered. Two commenters
suggested using sctual attendance dala,
and one commenter suggested that '
recreational uses be considered in other
pathways as well,

EPA's field test indicated that the
recrealional use threat evaluation was
too complex for HRS purposes and, at
the same time, was not very accurate,
Several field test participants
commented that the recreation target
population was difficult to evaluate and
that the approach for determining
population was inaccurale and time-
consuming. In addition, the population
factor did not provide meaningful
discrimination among sites, The
proposed rule used the physical
characteriatics {e.g., capital
improvements) of a recreational site as
the basia for determining the distance
limit used to evaluate population, but
because mejor and minor sites may
have the seme types of capital
improvements (e.g., boat ramps, picnic
facilities), the same distance limil could
be agsociated with a minor recrealtion’
area and a major recreation area, The
alternative spproach would be ta
require actual.use dala to evaluate
targets; however, site-specific
population data are not available for
many recreation areas, making it
difficult to obisin accurate estimates of
the population at risk. The target
distance limits, which ranged from 10 to
125 miles, also contributed to the
problema with evaluating largets. The
Agenay invited comments on refining
these calculations; no alternative
approaches were suggested, and EPA
did not identify viable alternatives.

BILLING CODE 8560-50-84
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Figure 6

Surface Water Migration Pathway
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Figure 6

Surface Water Migration Pathway -
-Overland Flow/Flood Component
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EPA is also concemned that many
qualities of recreation nreas (e.g.,
uniqueness, attractiveness, value)
cannot be readily quantified or
measured, which poses significant

- problems for a screening tocl. Therelore,
the recreational use threat has been
removed from the final rule. Instead,
factors related 1o recreational use are
being included in the assessment of |
resource factors in the air, surface
waler, and ground waler migration
pathways. (See the discussion of
resources factors above and §§.3.3.3, .
4.1.2.3.3, 4.2.2.3.3, and 6.3.3 of the rule.)
Recrealtional use is also a major
component of the evaluation of the
attractiveness/accessibilily factor in the
soil exposure pathway [see § 5.2.1.1 of
the rule).

Human food chain, SARA requires
that EPA consider "the damage to
natural resources which may affect the
human food chain * * *" Accordingly,
the surface water migration pathway of
the proposed rule included evaluation of
threats to human health via the aquatic
food chain. .

A number of commenters suggested
that terrestrial food chain threats should
also be evaluated because most of the
food eaten in the United States )
originates on land, and the terrestrial
human food chain is, therefore, more
important than the aquatic human food
chain, Commenters specifically stated
that the HRS should account for human
food chain threats involving irrigated
crops, livestock, and game animals, One
commenter stated that the SARA
mandate would not be fulfilled if only
aquatic human food chain threats were
evaluated.

After conducting an investigation inta
possible methods, EPA determined that
it would not be practical to include a
separate evaluation of terrestrial human’
food chain threats In the HRS. The
terrestrial food chain is more complex
and site-specific and is less understood
than the aquatic food chain, and its
assossment 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 threala.
These threals are, however, considered
indirectly under the resources target
components in the air migration
pathway, ground waler migration
pathway, soil exposure pathway, and
drinking water threat portion of the
surface waler migration pathway.

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

posing threats via.the human food chain.
One commenter stated that the
estimation of bioaccumulation
potentials requires excessive time and
resources, and that this step should be
dropped from the HRS,

EPA disagrees and considers the

bioacrumalation potentials of hazardous:

subslances to be among the most
important factors determining the degree
of humnan health threat posed by
substances via the human food chain.
Substances that do not bioaccumulate
pose less of a threat via the human food
chain than substances that
biouccumulate, all else being equal.
Conversely, substances with high
bioaccumulation potentials can pose
very significant threats via the human
food chain even if they are only
moderately toxic, or are present in
modest quantilies. EPA believes that
compiling bioaccumulation polential
tables will reduce the effort and
resources required to score this factor,

EPA received several comments
stating that bioaccumulation potential
was nol given sufficient weight in the
evaluation of human food chain threats.
EPA evaluated the use of
bloaccumulation potential during the
field test and determined that there was
considerable uncertainty related \o this
factor, in part because of major
differences in uptake associated with
different species in different
environments. In sddition,
bioconcentration values have been
computed for only a few species for
most substances. In light of this
uncertainty, EPA decided that
bioaccumulation potential should nol be
given additional weight in the HRS, In
addition, ag parl of the structural
changes discussed in Section LI B, the
bioaccumulation potential factor was
maved from the targels factor calegory
to the waste characleristics 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 grealest hazard also has been
modified, -

The final rule broadens the definilign
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 aclually

contaminated if (1) the fishery was
closed as a result of contamination and
a substance for which the fishery was
closed had been documented in an
observed release from the site, or (2) a
tissue sample from & 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 subslance 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
crilerion (closed fishery) remains
essenlially unchanged. The latter
crilerion (tissue contamination) has
been modified: A fighery is considered
actually contaminaled if the
concenlration of 8 hazardous subslance
in tissue of an essentially sessile benthic
human food chain organism from the
walershed is at a level thal meets the
criteria for an observed release {rom the
site and al leasl a partion of the fishery
is within the boundaries of the observed
release. A new criterion has also been
added: A fishery is considered actually
conlaminated il a hazardous substance
having a bicaccumulation potential
factor value of 500 or greater either is
present in an observed release
established by direct observation or is
present in a surface water or sediment
sample at a level that meets the criteria
for an observed release from the sile
and at least a portion of the fishery is
within the boundaries of the observed
release. Only the portion of a fishery
within the boundaries of an observed
release Is considered actually
contaminaled.

EPA broadened the definition of
actually conlaminated fisheries on the
basis of field lest results. With the mare
narrow definition in the proposed rule,
few actually contaminated fisheries .

“were ldentified because:

(1) Closed fisheries did nol 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 numher of hazardous substances.

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

« Level I Applicable when
concenlrations of site-related hazardous
substances meeting the criteria for
actual contamination of the fishery
equal or exceed the benchmark
concentration levels established in the
final rule based on FDAALS, screening
concenltrations corresponding to
elevated cancer risks, and screening
concentrations corresponding (o
elevaled chronic, non-cancer loxicity
rigks via oral expogures, The final rule
allows Level I contaminalion to be
established based on hazardous
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substance concentrations in lissue
ramples from "“organisms other than
essentially sessile benthic organisms”
{e.g. fish; lobsters, crabs), even though
these organisms cannot be used to
«stablish observed releases or actual
conlaminalion,

» Level Il Applicable to all actually
contaminated fisherles (or portions of
actually conleminated fisheries) nat
meeting Level I crileria.

The final rule assigns human food
chain populations associated with Level
I concenlrations tenfold greater weight
than those associated with Level 1
concentrations, The final rule also
describes the procedures for .
determining, where applicable, the part
of a fishery subject to Level 1
concentrations, the part subject to, Level
1l congentrations, and/or the port
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 incorporales a
maximally exposed individual fuctor
{the food chain Individual) into the
human faed chain targets factor
category. As with similar factors in
other pathways and threats, the food
¢hain 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 60 points for Level I
and 45 points for Level Il concentrations.
Where no’actual contamination of a
fishery is documented, but there s
documentation of an observed release of
u hazardous subslance having a
bioaccumulation potential factor value
of 500 or grealer 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
s hazardous substance with a
bisnccumulation potential factor value
of 500 or grealer, bul a fishery ig present
(i.e., there is a potentially conlaminated
fishery) within the target distance limit,
the food chain individual is assigned

-points ranging from 0 to 20, depending
.on the dilution weight assigned to the

associated surface waler body.

The proposed rule estimated humon.
foad chaln production of actually
contaminated or potentially
contaminated fisheries based on harvest
duta or stocking data for those fisheries,

. il available. Where such data were not

avalilable, production estimates were
based on produclivity of the surface
waler bady or the estimated standing
crop of aquatic biota In the fisheries,
The proposed rule included a table of
standing crop default values for
estimating human foad chain production.
of the fishery, .

EPA received mumerous comments to
the effect that the standing crop default

. {able was difficult to use, provided

several different values for some water
bodies and none for others, and
provided unreliable data. Several
vommenters stated that standing crop
values are not.an appropriate basis for
eatimating aquatic human food chain
production. One commenter pointed out
that standing crop estimales do not
correlate well with harvest for various

. water body types. Another commenter

stated that estimales of harvest from

fish and game officials are preferable to -
standing crop defaull values because
standing crop Is a measure of biomass
{weight of all edible living organisms in

. the water body) rather than

productivity. .

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

- duta) as opposed to slanding crop data.

When site-specific data are nol
-available, harvest rates are to be
estimated based on the average harvest
per'upil area for the particular water
body type under assessment and Lhe
geagraphic area {n which the water

. bady is located,

Ground waler discharge to surface
water. A number of commenters and
field test participants suggested that the
HRS should consider the potential

* impict of ground water dischargés to

surface water because contaminated
ground water can be a significant source
of surfuce waler contamination. Field -
{est participants noted that some sites

" "hive no averland flow route, but surface

water can be contaminated through -
ground waler discharges,

EPA agrees end has added a ground
water to surlace waler migration
component ta the surface water
migration pathway. Figure 7 shows the
structure of this component, The surface
waler migration pathway, therefore,
now includes two componenis: The
overland flow/flood migration
component, which retaing 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 hoth are scored, the
surface water migration pathway score
is the higher of the two scores, EPA
selected the higher of the two scores
rather than combining them because, if
scores were combined, the amount of
hazardous substances at the site
available to migrate via each component
would have 1o be apportioned between
the two components, The site-specific
data needed to determine the o
appropriate apportionment are rarely .
gvailable. '

BILLING CODE 6580-50-W
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“The ground water to surface water
migration component evaluates three
threats: drinking waler, human food
chain, and environmental, The
component.ig scored only if: (1) A
portion of the surface water i within
one nile of any source at the site that
could release to ground water; (2} there
is no disconlinuily'in the uppermost
aquifer between the source and the
portion of the surface water within one
mile of the source; and (3) the bottom of
the surface waler is at or below the top
of the aguifer. The target distance limit
for the component is determined the
game way as for the overland flow/
flood component. For each threat,
likelihood of release is based on either
observed release or potential to release.
An observed release is established if,
and only if, there is an observed release
to the uppermos! aquifer, while potentiul
to release is based on ground water
potential to release factors, except that
only the uppermost aquifer ia
considered. (See § 4.2.21.2)

The hazardous wasle quantity factor
ia scored in the same way it is scored for
the overland flow/flood migration
component, except that only sources
that could release to ground water are
considered (see § 4.2.2.2.2). Toxicity,
ground water mobility, and surface
waler persistence are considered in
selecting the substance potentially
pasing the greatest hazard in drinking
water [see § 4.2.2,2.1}. By considering
ground water mobility, the fina} rule
reflects the fraction of a hazardous
substanceexpected to be released from
the sources and to migrate through
ground water to the surface water body.
For human food chain and
environmental threats, bioacoumulation
{or ecosystem bicaccumulation}
potential is also considered in selecting
the substance potentially posing the
greatest hazard (see § 4.2.3.2.1),

The targels factors in this component
are evaluated in the same way as
targets factors in the overland flow/
flood migration component, except that
a dilution-weight adjustment is
combined with the surface water
dilution weights for populations
potentially exposed to contamination,
The dilution-weight adjustment was
added because the HRS assumes that
hozardous substances migrate via
ground water in all directions from a
gite. Under this agsumption, except in-
those instances where the surface water
body completely surrounds the site, only
a portion of the hazardous substances
can be assumed to réach the surface
water through the ground water. The
dilution-weight adjustment accounts for
the portion of the hazardous-aubatances

assumed to be available to migrale 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. Therefore, the actual targets
considered may differ somewhat from
targets evaluated in the overland flow/
flood migration component because the
two probable points of entry may differ.
This approach might allow évaluation of
intakes, fisheries, and sensitive
environments that may be exposed to
contamination from a site but are
upstream from the point of overland
flow entry.

N. Soil Exposure Pathway

The onsite expoaure pathway, which
was added to the HRS in the proposed
rule, has been renamed the soil
exposutre pathway in the final rule. The
pathway was primarily designed to
assess the polential threats posed by
direc! exposure to wastes and
contaminated surficial materials al a
gite. It evaluated two threats—the
resident population and the nearby
population, In the proposed rule, the
resident population threat included
three types of targets: High risk
population on a property with ohserved
contamination, all other resldents and
people attending school or day careon a
property with observed contamination,
end terrestrial sensitive environments in
which there is observed contamination.
The nearby population was based on
people who live or attend school within
B ong-mile travel distance and who did
not meet the criteria for resident
population. Figure B summarizes the
proposed and final rules,

A number of commenters supported
the inclusion of the pathway, but raiged
issues related to it evaluation, For
example, commenters objected to
evaluating the waste characteristica
factor category solely on toxioity. Three
commenters objected to limiting the high

- risk population o children under saven,

Othsr commenters stated that collecting
data on the high risk population 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 thege comments and to
the field test regults, EPA has made a
number of changes to the soil exposure
pathway. The name of the pathway has
been changed {o be more consistent
with terminology used in the Superfund

. buman healih evaluation process, :

As guggested by commenters, the final
rule limits the area within which human
targets are-evoluated for the-resident

populution threat 1o locations within

-property boundaries and within a

distance limit of 200 feet from an area of
observed contamination: The 200-foot
limit accounts for those silustions where
the property boundary is very large, and
exposure to contaminated surficial
malerials is unlikely ot infrequent
because of the distance of residenaes,
schools, or work places from an area of
observed contamination on the seme
property. ’

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

In the nearby population threat; the
hazardous waste quantity factor in the
likelihood of exposure factor category
has been renamed “area of
contamination” to reflect both the intent
of the factor and how it i evalnated.
The accessibility/frequency of uze
factor has been revised and renamed the
“altracliveness/accessibility” Iactor.
The revised faclor emphasizes
recreational uses of areas of observed
contamination because they are most
{ikely to result in €xposures to
contaminated surficial materials. In
addition, the weighting of the nearby
population relative lo the resident
population has been reduced to better
reflect the relative levels of exposure for
those threats,

A number of commenters guestioned
whether workers should be counted
when evaluating target populaltions in .

the sotl exposure pathway. One .
* gcommenter suggested that'soll exposure

scoring should “not include activilies at
facilities that presently are regulated
under the Occupational Safety and
Health Adminiatration (OSHA)" Other
commenters, however, stated that

. workers should be counted in the target
- population. One commaenler argued that
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not counting'a facility's work force Is
inconsistent with ather population
counting techniques. Another
commenter said that workers should be
inclided in the resident population
begsuse 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 inclusfon of workers in
the target population for the soil
exposure pathway. This snalysis found
no broad statutory or regulatory
authority for excluding workers covered
by OSHA regulations from
consideration as targets In the HRS.
Although the definition of a release
under CERCLA section 101(22) excludes
“any release which results in exposure
to persons solely within a workplace

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

rovered by State worker compensalion
laws. The legislative history of section
101(22) specifically anticipated that
suthority under CERCLA might, in
appropriate cases, be used to respand to
releases within a workplace, Thus, the
Agency concludes that there'are no
broad statutory or regulatory
restrictions against consideration of
dctivities at OSHA-regulated facilities,

BILLING COOE 6560-50-M
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The soil exposure pathway is
designed to account for exposures and
health risks resulting from ingestion of
contaminaled surficial materials.
Because ingeslion exposures are
comparable for same types of workers
and residents, the Agency has decided
to include workers In the resident
population threat. However, substaniis!
variabilily in the kinds of workers and
work aclivilies al sites (e.p., indaor and
outdoor) leads to considerable
variabilily in exposure potential. The
Agency believes that delermining
specific categories or lypes of workers is
beyond the scope of HRS dala
collection. Thus, workers are assigned
targe! points on a prorated basis: 5
poinis are assigned for sites with up to -
100 workers; 10 points {or sites with 101
to 1,000 warkers, and 15 poinis for
greater than 1,000 workers, Prorating
workers will reduce the dala collection
effort, Evaluation of workers is not
affected by health-based benchmarks,
(Gee § 5.1,3.3.) Nearby workers are not
counted in the nearby population
because the Agency considers it
unlikely that workers from nearby
workplaces would regularly visit
contaminated areas oufside the property
boundary of their workplace during the
workday, and because there is no way
to estimate accurately the number of
warkers who might.

O. Air Migration Pathway

The proposed rule made several
significant changes (o the air migration
pathway in the original HRS. In
response o the SARA mandate to
consider potential as well as actual
releases {o air, the proposed rule
included an evalualion of the potential
to release, The proposed rule also added
a mobility factar to the waste
characleristics factor category and an
MEI facior Lo the targels category.
Finally, the proposed rale added explicit
distance weighting factors for evaluating
all factors in the targets cotegory. Fipure
9 shows the proposed air migration
pathway and the final rule pathway.

The public provided numerous
comments on these changes and rajsed
new fssues as well, The most significant
new issue toncerned the structural
inconsistency in the treatment of gases
and particulates in the proposed air
migration pathway. For example,
commenters observed thal in the
potential to release evaluation, it was
possible lo assign a high containment
value lo a source with good gaa
conlainment and poor particilate
containment while assigning high source
type and mobilily values based on the
presence of gaseous hazardous
substances. This combination would
yield an inappropriately high potential

to release value. This concern was also
noted in discussions with field test
personnel.

The Agency agrees with these
commenlers and investigated methods
1o better reflect the differences between
gases and particulates. As a result of
these analyses, EPA has mude several
changes lo the final rule in both the
likelihood of release and waste |
characleristics factor categories,

In the likelihood of release factor
category, the final rule evaluates source
potential to release separately for gases
and parliculates. Only those sources
containing gaseous hazardous
substances are evaluated for gas
polential to release, and only those
souraes conlaining hazardous
substances that can be released as
particulules are evalualed for
particulate potential to release. This
change in potential to release structure
nacessitated other changes in the
scoring of potential to release including
development of separate gas and
purticulate source type factors and
migration potential factors. The names
of these lalter factars were also changed
1o highlight the diiferences between
potential to release "mobility" and
waste characleristics “mobility.” (See
§§6.1.2,.1.3,61.2.2.3)

HILLING CODE 8560-50-M
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Figure 9
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In addition (o these chunges in the
busic structure of the potential to
ralease factors, the {inal rule includes.
several additional changes in the source
type list, migration potential factors, and
containment faclors. Baged on the
experience gained in the field test, EPA
added severa] source types to the source
type list. Some of these additions [e.g.,
surface itnpoundment [not buried/
backfilled): dry} simply clarify
clussifications that were implied in the
proposed source type list, Other.
additions, such as source types .
involving biogas release, were
considered early in the development of
the pioposed HRS but were not included
oviginally in the interest of simplicity.

- Iield test experience, however,
indicated that their inclusion in the final
rule was necessary. Finally, new
distinctions within some source types
(2.g. the various types of piles) ware
added partly in response to comments
2nd partly as a result of field test
experience, As applicable, source lype
values were also revised. (See
§§6.1.2.1.2,8,1,2.2.2 and Table 6-4.)

The revised gas and particulate
migration potential factors are very
similur to the proposed likelihood of
release gas and particulate mobility
factors. Several commentors questioned
the need for including dry relative soil
volatility in the final gas migration
fuctor. A simplification anulysis
indicated that dry relalive soil volutility
was redundant, as it was almost
completely determined by vapor
pressure, Hence, the final 3as migration
polential factor includes only vapor
pressure and Heary's law constant. The
particulate migration polential faclor in
the final rule is simply the particulute

. tomponent of the proposed pntential to
release mobility factor,

The containment factors were alsa
changed as a result of the field test, a
review of recent information on covering
syslams, the examination of air release
rute models, and the public comments
on the neud for simplicity in the final
ride. The final list of containment
descriplions eliminaled many redundant
descriptions and shanged others,
retaining only those distinctions that ure
necessary based on type of source. (See
§§ 8.1,21.1, 6.1.2.2.1 and Tables.6-3, 6-
9.) As discussed in Section 11l F abave,
twu new mobilily factors were
developed for the waste chumclcris(k‘s
factor category.

" Commenters generully supporivil the
concept of distence weighting target
fuctors. Howevaor, sevaral disagreed
with the approach used to develop the
proposed factor values, Some
commanters snggestad basing the factor

vitlues on long-term meteorology and the
size of the site, while others suggosted
that addilional atmospheric phenomena
(ﬂ 2., particulale deposition) be reflected
in the final values, As a result of these
comments, EPA has revised the distance
weighting {actors used in the final rule
to relleit long-lerm atmospheric
phenomena. Analyses indicated that
particulate deposition and other similar
phenomena as well as site size were not
sufficiently significant within four miles
of a site to warrant their inclusion in the
final lactor values. EPA also notes that
the distance weighting factor values are
now incorporated in the population
factor value table. (See § 6.3.2. 4 and
Table 6-17.)

P, Large Volume Wastes

Mining waste siles. A number of
commenlers representing mining :
companies, trade assooviations, and State
and Federal agencies commented on
how the proposed HRS would score
mining wasle sites; commenters
representing waste management
fucilities raised similar issues in regard
to their sites. This section suimmarizes
and addressas the major issues
addressed by these commenters,

Commenters raised several concerns
ragarding the sppropriate consideration -
of background levels of metals in.
documenting direct or indirect releases
from mining waste sites. One
commenter recommended that in |
determining direct releases from a
mining waste site, EPA should consider
the natural characteristics of the site
prior to mining and the changea in
migration rates resulting from miniog.
The commenter explained that the
concenlration of metals in a mining
wuste pile may be similar to or less than
natural concentrations in soil or rocks
lalow and adjacent to the pile. To
document indirect releases, the
commenter suggested that EPA require
collection of detailed information an site
geology and hydrological gradients to
ensure proper consideration of
hackground levels, Finally, the
commenter asserled that although it is
appropriate lo weight observed releases
more heavily than potential releases sl
sites with synthetic organic hazardous
aiibslances, the criteria used to define .
observed release are not valid at sites .
with natural sources of metals: Another .
commenter agreed and suggested that
hecause of background tevels of
innrgunic Llemenls. the proposed HRS
evuld identify as an observed release
concentrolions unrelated to mmlng
aativitles.

EPA recognizes that natirsl
hackground coneentrations of metuls in;
soil or rocks can aflect the measured

concentration necessary to estubligh an
observed relense al a mining wasle site,
This censiderution is reflected in the
requirement that concentrations .
gignificantly above background be
ghown (o establish an observed rolense,
Moreover, EPA has clarified the
observid release crilerla in the final rule
10 explain that they specify minimum:
differences necessary to establish an
observed release by chemical analysia,
Several commenters questioped the
trealment of metals in the ground water
niobility factor. Ona commenter stated
that the proposed HRS is binsed ngainst
mining waste sites because it giveg
greater consideration to the accurute
ansessmént of the mobility of organie
substances than to that of naturally
ocewrring melals. The commenter poted

‘thal the proposed persistence factor for
" the sirface water migratlon pathway

accounts for the degradation of
hazardous substances in the
environment through four processes.
None of these processes, aceording (o
the commenter, applies to metallic
elements, which received a default value
of 3 (the highest possible score for
persistence). Another commenter stated

"that decreased mobility was considered

only for organie compounds, even
though inorganic compounds are

_immabile in some situations.

One commenter stated thal adding a
metals mobility factor, as EPA's Science
Advisory Board (SAB) recommended,
would allow the HRS to reflect more
accurately the potential for metallic
elements to migrate in the aqueous
phase. Twa commenters were concerned
that metals would be assigned a “worst-
case” default value for mobility, On the
other hand, another conunenter slated
that consideration of the mability of
metals in the revised HRS would at {east
partially rectify the bias.in the current
HRS against high-volume, low-
conientration mining wastes.

A number of these commenters
appear to have misunderstood the

. proposed rule. Metals were not

automatically assigned the muximum
value ag a default in the ground water
mobility factor, but rather were assigned
values bused on their coelficient of
aqueous migration. The final rule
automutically assigns the maximum
value for mobility only to metals .
establishing 'an observed release by
chemical analysis, which is the same
way organics and nonmetullic

. Inorganies are evaluated. For metals and

metal compounds not establishing an
vbserved release by chemical analysis, !
mobility is based on water solubility
and distribution coeffizient {K). the.
sime 48 for organics and nonmetallic
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inorganies, If none of the h@lz;lrdous
substances {including metals, organics,
and nonmetallic inorganics) eligible to

be evaluated for the site can be.nssigned,

a mobility factor value based on
available data, § 8.2.1.2 ol -the final rule
assigns o mobility factor value of 0.002
for 8]l of the hazardous substances, Thig
value was selected based on & review of
the reuge of mobility fuctor values
assigned to those hazardous substances
{(including metals) for which data were
available for assigning mobility factor
values, The value of 0.002 is clearly not’
a vs'orst—case defaull {which would be
1.0).

EPA believes thut the porsistence
factor iy not bissed aguinst metals.
Elemental melals do not degrade and,
therefore, should redeive higher scores
for persisience than other substances
subject to degradation processes.

One commenterclaimed that the soil
exposure pathway is likely to bias the
HRS sgores of mining waste sites
toward higher values because such sites
contdin Yarge volumes of wasle covering
lurge surface areas, and because of
geographic faclors, these large areas are
seldom secured against direcl public
access. In addition, according to the
commenter, the public may be atiracted”
to mining waste sites. The commenter -
suggesled that the soil exposure !
pathway Incorrectly assumes thew is an
exposure because there is access lo
mining waste siles.

EPA does not agree that the soll
exposure pathway is biased against
mining waste sites, The pathway
evaluates exposures of people viy;
contact with surficial hazardous
substances. The Agency believes Lhal, -
all else being equal; Jarge conlaminated
surface areas with public access,
including those associated with mining
wasle siles, should receive higher scoves
for the soil exposure pathway than
smaller sites with more restricted
access. Even sites with large ‘
contaminated surfage areas sre unlikely
to be assigned high scores.except when
they are near residentia) areas or
include a listed sensitive environment.
As some commenlers represanting
mining-related activities have noted in
the past, most mines are located snme
distance from inhabiled areas.

Three commenters slated that the
original HRS was biased against siles
such as mining waste sites that are
characierized by high volumes of waste
with relatively low concentrations of
toxic ponstituents. 'I'wo of these
commenters suggested that mining
wastes would be appropriate for -
huzardous constitvent quantily

determination because such wastes.ave

relatively homogencous {compared to

othier wastes) and, therefore, have fairly
copsistent cancentrations. One of these

. two commenters also stated that the

hozardous waste quantity factor
equalions in Table 2-14 of the proposed
rule-should be revised to be less - ‘

» counservative. The remaining commenter

suggested that the proposed HRS was
still blased against mining wasle siles
because they are still scored based on
the quantity of waste rather than on the
concenltration of the waste at the point
of exposure. ,

EPA does not agree thal the HRS iy
biased against high-volume, low-
concentration waste sites. The final rule
incorporates conceniralion data in three
factors: (1) Likelihood of release -
{concentration data can be used for
establishing an observed relense); {2}
hazardouns waste quantily’
(concentration data, if available and
adequate, can be used for calculating
hazardous constituent quantity); and (3}
targets (concentrations of hazardous
substances present in drinking water
wells or al other exposure points can be
used to determine welightings for nearest
individuals {or wells or intakes),
populations, and sensilive environments
factors). EPA has not explichly required
concenlration data for all sites beasuse
of the substantiual costs for obtaining
these data and the very high degree of
uncertainly associated with data
collected during Sts.

EPA requested thal the SAB review
issues related to large-volume waste
sites before the NPFRM waa. published,
The SAB final report is availabls in the
CERCLA docket. Two commenters
atuted that the Agency did not
adequately consider the SAB's )
recommendations for revising the HRS,
specifically those concerning the use of
mobility data.

The SAB, in its review of the original
HRS, examined whether large-volume
waste sites {e.g. mining waste sites) had
been treated differently than other

. waste sites and concluded that

insufficient data were presented to
demonstrale that the original HRS was
biascd aguinst mining waste sites.
However, the SAB noted that the
original HRS had the potential for such a
bias, parlionlarly when scoring potential
to release, because the original HRS did
not consider mobility, concentration of
hazardous constituents, and traasport.
The SAB suggested several possible
madifications to improve the application
of the HRS to mining waste sites,

Bused in part.on the SAB suggestions, .
EPA proposed several changes to the
overall scoring process to make the HRS: -

more accurately reflect risks agsociated
with mining waste siles, niotably, .
addition of 8 mobility factor to the air

" and ground water migration pathways,

changes in'the persisience factor.
incorporation of a tiered hazardous
wasle quantity factor that can account
for waste concentration data, and
addition of health-based benchmarks for
evaluating population. As explained in
the NPRM, determining speciation of.
metals'and pH, as the SAB hiad
sugpesied! is nol feasible given the
temporal and spatial variations at
huzardous waste sites and the
limitations on SI data collection.
Moreover, delermining speclation is no
feasible for most substances given
EPA’s corrent analytical procedures;
requiring speciation analyses would adi
substantially to the cost of data
colleclion. .
Two commenters stated that the
proposed MRS can significantly
overestimute risks associated with
mining waste sites that consist of high-
valume, low-concentration wastes..One
of these commenters recommended a
“preliminary evaluation system” lo more
accurately reflect the aclual risks -
associated with such sites and remmove
any bias in the HRS relative to other
iypes of gites, This commenter also
suggested thal in proposing the HRS

* revisions, EPA had ignored the results of

its own studies under RCRA sections
3001 and 8002, which the commenter
believed to be more focused efforts to
quantify risks from mining waste sites
than'the HRS revisions.

EPA does not believe that a separate
“preliminary evaluation system” for
scoring mining waslé sites would be
appropriate. A single HRS can be
applied unifermly to all sites, allowing
the Agency to evaluate sites relative to
each other with respec! to actual and
potential hazards. The Agency
examined the RCRA studier cited by the
commentler before proposing HRS

revisions, Those studies, which focus on

the management of wastes at aclive

facilities, concluded that many special
sludy waste siles {e.g.. mining) do not
present very high risks, while others
may present substantial risks, EPA

. believes thut the conclusions of these

studies and the Agency’s subsequent
regulatory determinations (i.e. not to
régulate most mining wasles under
RCRA Subtitle C) are not inconsistent
with a determination that some mining
wasle releases can require Superfund
respanse actions. Furthermore, the HRS
is designed so that.il can be applied to .
closed and abandoned sites as well an
active sites. R

Other large volume wasle sites.
Several commenters suggested thatlhe
proposed HRS did not meet CERCLA
section 126 requirements for sites’ -
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Involving fossil fuel combustion wastes,
These commenters gencrally agreed that
section 125 requires EPA to consider the
quantity and concentration of hazardous
constituents in fossil fuel combustion
wastes and that the proposed HRS had
not adequately addressed this
requirement.

One commenler supported the
Agency's propasul to ullow
consideration of concentration Jdata
when such data are available. Three
commentlers staled that the proposed
HRS would often assign fossil fuel
combustion waste sites high scores in
parl because of the worsl-case
agsumptions or "defaull velues” for
certaln factors (i.e., hazardous waste
quantity, toxicity, target populations),
‘The commenters claimed that fossil fucl
combustion waste siles receive high
scores merely because of the large
quantily of wasle, although this wasle
presents no significant adverse,
environmental effects, and that these
high scores are inconsistenl with EPA's
[indings in the RCRA section 8002 study.
One of the three cammenters suggested
that the proposed LIRS retained certain
deficiencies of the original HRS, such as
gssuming that all hazardous substances
in the waste consist of the single most
tuxic constituent {n the waste.

EPA does not believe that the
eaproach taken in the final rule creates
2 bias against fossil fuel combustion
wagtes, Partly because concentration
data are considered in the final rule,
fossil fuel combustion waste siles are
not expected to score disproportionately
liigh when compared with other types of
sites, The HRS assumes that it is not
fwissible to delermine in a congistent
munner Lhe relative contribution to risk
of all hazardous substances found at
silea. Given this assumption, EPA has
deutermined that basing the toxicity of
the combinalion of substances at a site
on the toxicity of the substance posing
the greatest hazard is a reasonable and
appropriately congervative approach. In
many cases, the substance posing the
greatest hazard is not several arders of
magnitude more toxic than other
hazardous substances at the site.
‘Therefore, the effect of this approach on
the toxicily factor value—which is
evaluated in one order of magnitude
st oring categories—is not as great as
some commenters have suggested {see
glso section U1 D). In addition, as noted
gvove, worsl-case defaulls are not
assigned for mobilily; population factors
have no default values,

Two commenters suggesled that
because CERCLA section 125 contains
no stalutory deadlines, EPA shonld take
as much time as nacessary lo

adequately respond. These commentors
recommended thot EPA exiend the
tiered approach of the hazardous waste
quanlity factor to other factors to take
advantage of the exlensive data on
fossil fuel combustion wastes generated
by the electric utility industry.

‘I'he Agency does not agree that the
tiered appraoach used in the hazardous
wasle quantity factor should be
extended to other factors for fossil fuel
combustion waste siles (sce also section
111 K), EPA believes that creating a
separate HRS to score cerlain types of
sites would nol sllow the Agency to
provide a uniform measure of relative
risk at 4 wide vaviety of sites, as
Congress intended. ‘

One commenter recommended that
EPA consider using fale and transport
models currently under development to
incorporale quantitative represeniations
of specific processes and mechanisms
into the HRS. EPA carefully examined
this possibility and concluded that
although the use of fate and transport
models could concelvably increase the
gccuracy of the HRS for some pathways,
collection of the required site-specific,

ata would be far too camplexs and
costly, Fate and trangport models are
apprapriate for a comprehensive risk
ussrssment, but not for a screening tool
such as the HRS, In addition, EPA's
review suggested that it would be more
difficult to achieve consistent results
among users of such models than with
the HIRS, EPA points out that it used fate
and transport models (o develop the
distance weighting faclors used in the
TIRS target calculations, and also that
the HRS incorporates several hazardous
substunce paramelers (e.g., mobility)
and site paramelers (e.g., travel lime)
that are components of fate and
transport models.

Two commenters expressed concern
that the proposed HRS fails to account
for the leachabllity of hazardous
constituents as required by CERCLA
section 125, According to the
commenlers, some hazardous
constituents pose no risk via ground
water because they will never be
released to thal medium. Thus, even if
hazardous wasle quantity and
concentration are considered
adequaltely, hezardous waste quantity
scores for fossil fuel combustion sites
will be erroneously high unless
leachability is considered as well,

EPA examined the availability of
leachate data and the feasibility of using
sich data lor calculating hazardous
subslance quantity for all types of
sources and wasgles. The Agency
dncided against using leachate
concentrations becanse:

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

* Leachate data derived from lub
stuclies are limited and do not
realistically represent the universe of
field conditions auch as heterogeneity of
wastes, chemistry of leuchate, and
density and pore volume of disposed
wasteg; and

* Any method for using leachate dala
could not be consistently or uniformly
applied lo all sitos. ‘

EPA also examined the feasibility of
developing site-specific leachate data
for eslimating leachable hazardous
substance quantity for the ground water
migration pathway. EPA decided against
this oplion because reliable estimation
of leachable hazardous substance
quantity requires comprehensive
sampling of site-specific heterogeneous
waste, which would be prohibitively
expensive and not feasible. In some
cases, such sampling would be
technlcally unfeasible and unsafe,

EPA evalualed alternatives {or
developing a surrogate for estimaling
leachable hazardous substance quantity,
The Agency found thal adding the
mobility factor to the ground water

‘migration pathway, based both on

solubilities and distribution coefficients
{K48) of hazardous substances, and
multiplying it by the hazardous waste
guantity fuctor would be a feasible
alternative for approximalting the
fraction of hazardous substance
quantity expected to be relesged lo
ground water,

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

The original FIRS based the
evaluation of factors on initial
conditiong. In the preamble to the
proposed rule, EPA specifically
requested comments on whether siles
should be scored on the basis of initial
or current conditions. The principal
question is whether the effect of
response actions, such as the removal of
some quantily of the wasle, should be
considered when sites are scored. Initial
conditions are defined by the timing of
the response action; that is, initial
conditions are the conditions that
existed prior to any response action. For

‘gites where no response action has

oceurred, initial and current conditions
are the same for evaluating sites.
Of the 25 commenlers responding to
this isaue, 15—including all industry
commenlers—supported scoring on
current conditions. In the preamble of
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. the proposed rule, EPA presented two
approaches for considering response
actions in HRS scores: (1) Consider
these actions only for those pathways
and factors for which they are most
sppropriate; and (2] congider these
actions in all pathways, but make
exceptions at sites where initial
conditions more accurately reflect risks.

Those who stated a prefererice
favored the second, specifying that the
exceptions should be olearly defined in
the final rule. These commenters stated
that scoring all pathways on current
conditions would encourage responsible
parlies lo clean up sites guickly. They
reasoned that if cleanups are delayed,
the threat of migration of the hazardous
substances increases; therefore, scoring
on current conditions is consisten! with
the intent of CERCLA because it
encourages rapid remedial action, One
commenler said thal scoring on initial
conditious made litile sense when, 45 a
result of the cleanup, the level of
residual contamination was below the
level required by CERCLA,

Several proponents of scoring on
current conditions stated that EPA's
concern that responsible parties would
clean up sites just enough to avoid being
listed on the NPL was unfounded. They
argued that the proposed scoring system
is too complicated to manipulate, and
that predicting the elfect of partial
cleanups on the final score would be
difficull. Others suggested Lthat where
conlamination remains, sampling during
an SI will discover il.

Ten commenters did not fully support
scoring on gurrent conditions. Only one
opposed any consideralion of current
conditions, Several commenlers
supported scoring the soil exposure and
air migration pathways on current
conditions, Others staled that response
actions should be considered only when
the actions are conducted under Federa)
or State direction, or when the action
constitutes a complele cleanup. Several
added that State actiong.should not be
considered because it would penalize
Stales with active remedial programs.
One commenter suggested scoring siles
on both current and initial vonditions; if
the response action had addressed all
hazards, then the current conditions
score should be used.

Based on public comment, EPA has
decided to change its policy on
consideration of removal actions, The
Agency agrees that consideration of
such actions in HRS scores is likely to
increase incentives for rapid ootions by
responsible parties, reducing risks to the
public and allowing for more cost
effective expenditure of the Fund. In
making thia decision, EPA tried fo
balance the benefits of considering

removal actions in HRS scores (e.g.,
tncreased ingentives for rapid actions)
while also ensuring that the HRS score
reflects any continuing risks al sites
where contamination oceurred prior to
any response action.

‘Therefore, EPA will calculate waste
guantities based on current condilions,
Howaver, EPA believes the accuracy of
this approach depends on being able to
determine with reasonable confidence
the quantity of hazardous constituents
remaining in sources al the site and the
quantity released into the environment,
As a consequence, where the Agency
does not have sufficient information to
estimate the quanlity of hazardous
constituents remaining in the sources at
the site and in the associated releases, a
minlmum factor value may be assigned
to the hazardous waste quantity faclor
value. Thus, removal aclions may not
reduce waste quantity factor values
unless the quantity of hazardous
constituents remaining in sources and in
releases can be estimated with
reasonable confidence,

In addition to providing incentives for
early response, this approach also
provides incenlives for potentially
responsible parties to ascertain the
extent of the remaining contamination al
sites. Potentially responsible parties
undertaking removal actions will have
the primary responsibility for collecting
any data needed to support a
determination of the guantity of
hazardous constituenis remaining. EPA
expects responsible parties may need to
conduct sampling and analyses to
determine the extent of hazardous
substance migration in solls and other
media in order to estimate with
reasonable confidence the quantity of
hazardous constituents remaining.

EPA decided not to limit the
consideration of response actions to
certain pathways (e.g, the soil exposure
pathway) because this would overstate
the risk at sites where removal of
wastes has eliminated threats in all
pathways. Moreover, a more limited
approach to consideration of response
actions would provide less incentive for
rapld fesponse action.

EPA will evaluate a site based on
current conditions provided that
response actions actually have removed
wastes from the site for proper disposal
or destruction in a facility permitted
under the Resource Congervation and
Recovery Act (RCRA), the Toxic
Substances Control Act (TSCA), or by
the Nuclear Regulatory Commission,

"HRS scoring will not congider the effects

of responses that do nol reduce waste
quantities such as providing alternate
drinking water supplies to populations
with drinking water supplies

contaminated by the site. In such cases,
EPA belleves thal the initial targels
factor should be used to reflect the
adverse Impacts caused by
contamination of drinking water
supplies; otherwise, a contaminated
aquifer could be artificially shielded
from further remediation. This decision
is consistent with SARA section 118(a),
which requires that EPA give high
jpriority to siles where conlamination
from the site resulis in closed drinking
waler wells, Similarly, if residents are
relocated or if a school is closed
because of contamination due to the
site, EPA will consider the initial targets
in sgoring the site.

As noted in the proposed rule
preamble, EPA would only consider
removals conducted prior to an 81, EPA

believés that the Sl is the appropriate
Aime to evaluate conditions, because it is

the source of most of the data used to
score a site, Because response aclion at
sites may be an ongoing pracess, it
would be burdensome 1o recalculate
scores continually o reflect such
actions.

In response to commenters, EPA also
considered whether response actions
should be considered in HRS scores
only if they are performed under a State
or EPA order, EPA decided not to
choose this approach for two reasons.
First, it would diminish the incentive for
an expeditious response at the site if 8
signed order were required. Second,
because a response action must be
condugcted before the Sl o be
considered in the HRS score, there

. would be little information on site

conditions upon which this order could
be based, :

EPA has also decided nof to
differentiate belween response actions
fnitiated by States and those conducted
by other parties, The Agency believes
this approach will help ensure
consistent opplication of the HRS by
avoiding situations where two similar
sites are scored using differeril sets of
rules. Moreover, although the Agency ls
sympathelic to concerns aboul
disincentives to Stales for initiating
actions, it believes thal such cases will
be rare. Many State {and Federal)
removal actions are interim measures
designed to stabilize condilions at the
site. Given the more limited definition of
response action noted'above (e.g,
removal of waste from the site for
dispesal or destruction in 8 RCRA-
permitted facility), many actions
conducted by States would not be -
considered in HRS scoring. In addition,
in many cases, State and Federal
removal actions are undertaken after an
51 haa been conducted. As noted abovs,
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EPA will only consider removals
conducted before the Sl in the HRS
score.

1. Cutoff Score

In the NPRM preamble, EPA proposed
that the cutoff score for the revised HRS

be functionally equivalent to the current
cutoff score of 28.5, The Agency also
requested comment on three proposed
options for determining functional
equivalence:

* Option 1: Score sites using both the
original and final rule, then use
stalistical analysis to determine what
reviged HRS scora bes! corresponds to
28.5; .

* Option 2: Chbose a score that would
result in an NPL of the same size as the
NPL that would be created by using the
original HRS; and

= Option 3: Identify the risk level that
would correspond to 26.5.in the original
HRS and then determine what revised
HRS score corresponds to that risk leval.

Some commenters stated that there
cannot be a functional equivalence if the
revisions have any meaning. They
argued thal if the revisions meet the
statutory mendate to make the HRS
more accurste, the scores should be
different and, therefore, cannot be
related, Several commenters supported
the use of a functional equivalent, but
were divided about which option should
be used. One commenter stated that the
28,5 score should be evaluated to
determine whether it reflected minimum
risk levels, If it did, the commenter
suggested that a functional equivalent
would be appropriate and should be
determined using equivalent risk levels
{option 3), but also with an eye toward
keeping the NPL to a manageable size
{option2). |

Commenters not aupponing the use of
a functional equivalent suggested a
variety of alternative approaches,
tncluding:

* Establish the cutoff score based on
risk, without regard 1o the current cutoff
level or & functional equivalent;

* Leave the score at 28.,5;

* Propose a new cutoff score and o
description of methodology in a public
notice with a 60-déy public comment
period;

* Lower the cutoff score to provide an
incentive Yo responsible parties to
underteke remedial efforts and make it
possible for sites where a removal
action has taken place to make the NPL,
thus reducing the controversy over
whether to score sites based on current
conditions;

* Raise the cutoff score by al least 20

points;

* Eliminate the presenl cutoff score
by crealing categories of sites instead of

individual ranks as a means of
prioritizing NPL sites;

* Amend the NPL annually to include
only those sites thal deserve priorily
attention (e.g., orphaned sites) and are
likely to receive Superfund financing; or

* Rank ali sites showing any degree
of public health and/or environmenial
risk on a relative scale and perform
remedial activities based on available
funding.

In addition, four commenters fell that
the cutoff score for the final rule should
not be fixed until the lechnical merits
and potential scores of represemulive
sites are tested and compared using
both the current and proposed HRS.
Further, one commenter noted that the
field test did not indicate the
relationship between the revised HRS
score for a given site and the current
svore; another added that until this
equivalency issue is clarified,
meaningful comment on any proposed
revisions cannot be made.

Based on an analysis of 110 test sites,
EPA has decided not to change the
cutoff score at this time. This conclusion
was reached after applying all three
approaches to setting a cutoff score that
would be functionally equivalent to 28.5.
In its analysis, the Agency scored field
test sites with both the original and
revised HRS. The data from these test
aites show that few siles score in the
range of 25 to 30 with the revised HRS
model, The Agency believes thal thia
range may represent a breakpoint in the
distribution of site scores and that the
siles scoring above the range of 25-30
are clearly the types of sites that the
Agency should capture with a screening
model, Because the analysis did not
point to a single number as the
appropriate cutoff, the Agency has
decided to continue to employ 28.5 as a
management tool for identifying sites
that are candidates for the National
Priorities List.

EPA bélieves thai the culoff score has
been, and shauld continue ta be, 8
mechanism that sllows it lo make
objective decisions on national
priorities. Because the HRS is intended
{o be a screening system, the Agency
has never atlached significance to the
cutoff acore as an indicator of a specific
level of risk from a site, nor has the
Agency intended the cutoff fo reflect a
point below which no rigk was present,
The score of 28.5 is nol meant to imply
that risky and non-risky sites can be
precisely distinguished. Nevertheless,
the cutoff score has been a useful
screening tool that has allowed the
Agency to sel priorities end lo move
forward with studying and, where
appropriale, cleaning up hazardous

waste sites, The vast majority of sites
scoring above 28.5 in the past have been
shown to present risks. EPA believes
that a cutoff score of 28.5 will continue
1o serve this crucial function,

1V, Section-by-Section Analysis of Rule
Changes '

Besides the changes discussed above,
EPA has made substantial edilarial
revisions in the rule being adopted
today. Source characterization is
discussed in section 2 of the final rule,
along with factors that are evaluated in
each pathway. These factors include
hazardous waste quantity, toxicity, and
evaluation of targets based on
benchmarks, The order of presentation
of the pathways has been changed to
ground water, surface waler, soil
exposure, and air. Following the four
sections describing the pathways, a
section has been added explaining how
{0 evaluate sites that have radionuclides
either as the only hazardous substances
at the site or in combination with other
hazardous substances.

In general, descriptive text that
provided background information has
been removed as have references and
data gsources: the sections have been
rewritten to make the rule easier lo read
and {o apply. The figures presenting
averviews of the pathways and the
scoring sheets have been revised
throughout 1o reflect changes in the rule
and assigned values.

This seclion describes, for each
section of the rule and each lable, the
specific substantive changes; editorial
changes that do not affect the content of
the rule are not generally noted.

Section 1 Introduction

The text explaining the background of
the HRS and describing the rule has
been removed, Definitions of a number
of additional terms used in the rule have
been added for clarity. The definition of
"hazardous substance" has been revised
for clarification. The definition of “site”
has been clarified and now indicates
that the area between sources may also
be considered part of the site. The
definition of “source" has been revised
to explain that those volumes of air,
ground water, surface water, or surface
waler sediments that become
contaminated by migration of hazardous
substances are not considered a source,
except contaminated ground water
plumes or contaminated surface water
sediments may be considered a source if
they cannot be altributed to an
identified source. In addition, the
definition of source now includes solls

.contaminated by migra!ion of hazardaus

substances.
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Under the original HRS, the Agency '
{ook the approach thal all feasible
efforts should be made to identify
sources before listing n site on the NPL.
If, after an appropridte effort has failed
to identify a source, the Agency
believed that the contamination was
likely to have originated at the.type of
source that would be nddressed under
Superfund, such sites were listed.
Subsequent investigalions after listing
have generally identified a specific
source, In some cases, EPA has not
lisled contpminated media without
clearly identified sources because it
appeared the source of pollution would
not be addressed, by Superfund-
programs; an example of such a source
would be extensive, low-level
contamination of surface waler
sediments caused by pesticide
applications, EPA has found this
approach to be generally workable and
will continue ta evaluate, on a case-by-
case basis, whether siles with no
idenlified sources should be listed.

Where contsminated madin with ao
identified sources exist, the final rule
generally nssigny a hazardous waste quantily
factor value to such contamination, with the
value depending on whether there are any
targets subject to Level ] or Level 1l
concentrations. For conlaminated sediments
In the surface water migration puthway, if
there is.a clearly defined direction of How,
target distances sre measured {rom the point
of obsarved sediment contamination that is
farthest upstream. For ground water plumes
and for contaminated sedimeénts where there
is no clear direction of flow, the center of the
observed ground waler or sediment
contamination is used for the purpose of
measuring larget dintance limita, '

Section 2 Evaluations Common to,
Multiple Pathways

This section covers factors and
evaluations common to multiple
pathways. The major. changes to these
factors include: observed release criteria
have been revised; the toxicity factor
has been changed 1o a linear rather than
a log scale; scales for hazardous waste
quantity have been made linear and
expanded, and the hazardous waste
quantily minimum value has been
changed: the waste characteristics.
factor category score is now obtained by
multiplying the factor values and using a
table to assign the final score; use of ~ * |
benchmarks has been extended.to all
pathways and to the nearest individual
{well/intake) factor; and the methods for

comparisons to benchmaiks have been -

changed as have the benchmarks used,
The purpose of this part is to'make the ' *
tule less repetitious by presenting full .
explanations of the evaluation of certain
faclors only once rather than in-each
pathway ln which they aocur.

Exceplions related to'radionuclides are
noted throughout the rule and
referenced to Bection 7, ,

" Section 2.1 Overview. Intraduces the
pathways and threats included in HRS
scoring, ]

Section 2,1.1. Caleulalion of HRS sile
score. Provides the equation used to
calculate the final HRS score,

Section 2.1.2 Calculation of pathway
score. Indicales, in general, how
pathway scores are caloilated and
includes p sample pathway score sheet
(Table 2-1).

Section 2.1, Common.evaluations.
Lists evalualions common to all
pathways.

Section 2.2 Characlerize sourges.
Introduces source characterization and
references Table 2-2, the new sample
source characterization worksheet.

Section 2.2.1 Identify sources.
Explains that for the three migralion

athways, sources are {dentified, and

or the soil exposure pathway, areas of
observed contamination are identified.

Section 2.2.2  Identify hazardous
substaonces associated with a source.
Covers information previously provided
In the introduction to the wasle
characterislics factor calegory,

Section 228 Identify hazardous
subslances available to a pathway.
Explaina which hazardous substances
may be congidered available to each
pathway. For the three migration
pathways, the primary limitation on
availability of & hazardous substance lo
a pathway is that the substance must be
in & source with a containment factor
value, for that pathway, greater than 6;
that is, the hazardous substance must be
available to migrate from its source to
the medium evaluated., For the soil
exposure pathway, the primary
limitalion is that the substance must
maet the criteria for observed

_conlaminalion and, for the nearby

threal, it must also be accessible.
Section 2.3 Likelihood of release.

Specifies the erilerin for ostablishing an

observed release (discussed in section

111 G of this preamble) and explaing that
"potential {o release factors are

evaluated onlylwhen ap observed
release cannot be docimented. Table 2~
3, which replades Table 2-2 in the
proposed rule.qprovide's the revised,
observed release criteria for chomical .
analyses for the migration pathways.
Table 2-3 is also used in establishing
abserved conlamination for the soil

. exposura pathway.

Section 2.4 Waste characlerisiics,
Defines the waste characterislics faclor
category.’ T

Section 241 ' Selection of substance
potentially poging greatest hazard.

Explains how lo seloot the substanco
potentially posing the greatest hazard.
Section 2.4.1.1  Toxigity failor.
Explaina how to assign loxicity values.
Changes in the approach to scoring
toxicity are discussed in sectioh U1 D of
this preamble. Table 2-4 (proposed rule
Table 2-11) has been revised to make
the assigned factor values linear rather
than logarithmic values; however, the
relationship among the values has not
changed. A provision to always assign

lead (and its compounds) an HRS

toxicity factor value of 10,000 was
added as a result of changes since the
time of the proposed rule in the way ‘
EPA develops chronic toxicity values for
lead (i.e, reference doses, in units of
intake (mg(kg-day), are no longer
developed for lead).

Section 2.4.1.2 Hazardous substonce
selection. Lists which factors are
combinéd, in each pathway or threat, to
select the hazardous substance
potentially posing the greatest hazard,
For each raigration pathway, éach
subslance eligible for consideration is
evaluated based on the combination of
toxiclly (human or ecosystem) and/or
mobility, persistence, and
bioaccumulation (or ecosystem
bloaccumulation} potential. The
substances selected for each pathway or |
threat are those with the highest
combined values. For the soil exposure
pathway, the substance with the highes!
toxieity value is selected from among
substances thal meet the erileria for
observed contamination for the threat
being evaluated. The use of
bicaccumulation in the selection of
substances in the human food chain
threat has changed as a result of the
structural changes discussed above. In
the proposed rule, only subslances with
the highest hicaccumulation values were
evaluated for loxicity/persistence; in the
final rule, the substance with the highest
combined toxicity/persistence/
bioaccumulation value is selectéed in the
human food chain threat of the averland
flow/[lood migration component, For the
ground water 1o surfice water migration -
component, mobility is nlso considered.
This revised method betler reflects the
overall threat, ‘

Section'24.2 Hazardouswasle

quantity, Describies how lo calculate the

hazardous waste quantily fuclor value,
as explaifed in section 11 D of this
preamble; The explanation has been
simplified from that presented in the
praposed.sule, and a discnssion of
unallocated sources has been added, A
discussion clarifying the method for
evaluating hazardous wiiste quaniity in
the soil exposure pathway was also.
added, and clarifying language on thig
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point was inserted throughout the
subsections of § 2.4.2. Table 2-13 from
the proposed rule has been eliminated.

Section 24.2.1 Source hazardous
waste quantity. Details the measures
that may be,considered in evaluating
hazardous waste quantity for a source
or area of observed contamination,

Section 24.2.1.1 Huzardous
constiluent quantity. Explains how to
agsign a value to the hazardous
constituent quantily factor. An
explanation of the treatment of RCRA
hazardous wastes has been added to
clarify the scoring of these wastes.
Table 2-5, Hazardous Waste Quantlity
Evalualion Equations (proposed rule
Tuable 2-14), has been revised in several
ways. The constant divisor of 10 has
been moved from these equations and is
now incorporated into the faclor values
assigned using Table 2-8. Two types of
surface impoundments are now listed to
ensure that buried surface
impoundments are trealed
oppropriately. The teym “tanks" has
been added ta containers other than
drums to clarify how tanks should be
evaluated, Also, equations for
caloulating hazardous waste quantity ,
based on area have been revised based
on a study of waste sites, The study
indicated that new depth assumptions
should be used for some sources; the
land treatment equation was revised
based on data from the same study
about typical loading rales in land
treatment operations,

Section 2.4.2.1.2 Hozardous
wastestream quantity. Explaing how to
asgign a value for hazardous
waslestream guantity based on the mass
of the waslestream. An explanation of
the treatment of RCRA hazardous
wastes has been added to clarify the
scoring of these wastes,

Section 2.4.2.1.3 Volume. Explains
how (o assign a value for source vojume.

Section 24.2.14 Areo. Explains how
to assign a value for source area.

Section 2.4.2,1.5 Calculation of
source hozardous waste quantity value.
Explains how $o assign a value ta source
hazardous waste quantity.

Section £.4.2.2 Calculation of
hazardous wasle quontity factor valve.
Explains how to assign a faclor value to
hazardous waste quentity using Table
2-6. The values in Table 2-8 include
several changes. The cap ap?hed to the
factlor value {i.e., the lowesl hazardous
waste quantity value required to assign

*the maximum factor value) has been
increased to reflect more accurately the
range of hazardous subatance quantities
found at waste sites. The cap is set
based on the maximum quantity found
ol current NPL sites. Rather than being
assigned a maximum of 100, &s in the

proposed rule, the assigned factor
values range to 1,000,000, Each factor
value less than the cap is assigned for
quantities that range across two orders
of magnitude, The two-order-of-
magnitude ranges reflect the uncertainty
in estimates of both quantity and
congcentralion of the hazardous
substances in sources and asgociated
releases as well as uncerlainty in
identifying all sources and associaled
releases. Using the ranges also
simplilies documentation requirements.
Non-zero values below 1 are rounded to
1 to ensure (hal sites with small
amounts of hazardous substances will
réceive s non-zero score for waste
charuacteristics, When hazardous
constituent guantity dala are
incomplele, the minimum hazardous
waste quantity factor value is 10, except
{or: (1} Migration pathways that have
any target subject to Level I or [1
concenlrations; and {2) migration
puthways where there has been a
removal action and the hazardous waste
quantity factor value would be 100 or
greater without consideration of the
removal action. In these cases, the
minimum hazardous waste quantity
factor yalue has been changed to 100
{see sections 1] C and {1 Q sbove for
further discussion of the new minimum
values).

Section 2.4.3 Waste characteristics
factor category value, Explains how to
assign o value to the waste
characteristics factor category. As
discussed ahove, the final waste
characteristics factor value is capped at
190 (1,000 with bicaccumulation
polential). Values are assigned by
placing the product of the waste
characteristics factors into ranges of one
order of magnitude, to a cap of 10 (102
if bioaccumulation polential is
considered).

Section 24.3.1 Factor categocy
value. Explains how to use Table 2-7 to
assign a value to waste characleristics
when bioaccumulation (or ecosystem
biogecumulation) potential is not
congidered.

Section 24.3.2 Fuactor cotegory
value, considering bioaccumulotion
potential, Explains how to use Table 2-7
1o assign a value to waste’
characteristice when bioaccumulation
for ecosystem bioaccumulation)
potential is considered.

Section 26 Targets. Explaing how
targets factors are evaluated, This
approach generally involves three levels
of evalualion (Level I, Level 11, and
Potential) and the use of media-specific’
concentralion benchmarks, as discussed
in section Il H of this preamble. Level
111 has been dropped: use of benchmarks
has been extended to all pathways and

to factors that assign values to the
nearest individual (well/intake}, Also
discusses assigning level based on
direct observation and describes when
{issue samples that do not establish
aclual conlamination may-be used in
comparisons {o benchmarks.

Section 2.6.1 Determination of level
of actual contamination at a sampling
location. Explains the approach used for
evaluating the level of actual
conlamination at a sampling location;
changes have been made to allow Lhe
level of actual contamination in the
human food chain threat to'be based on
tissue samples from aquatic [ood chain
orgarisms that cannot be used to
establish an observed release,

Seclion 2.6.2 Comparison to
benchmarks. Lists benchmarks and
explains how to determine whether
benchmarks have been equalled or
exceeded [see section 111 H of this
preamble}; changes have been made to
allow the level of actval contamination
in the human food chain threat to be
based on tissue samples from aquatic,
food chain organisms that cannot be
used to establish an observed release,

Section 8 CGround Waler Migration
Pathway

The ground waler migration pathway
evaluates threats resulling from releases
ot potential releases of hazardous
substances to aquifers. The major
changes specific only to this pathway
include replacement of the depth {o
aquifer/hydraulic conductivity and
sorptive capacity factors with travel
{ime and depth la aquifer factors; a
revised approach for assigning mebility
values; removal of the ground waler use
factors and their replacement by a
resources factor; evaluation of the
nearest well factor based on
benchmarks; and revisions ta scoring of
sites having both karst and non-karsl
aquifers present.

Section 3.0 Ground Waler Migration
Pathway. Descriptive text has been
removed. Figure 3-1 has been revised lo
reflect revisions to the Factors
evaluated, and Table 3-1 has been
revised to reflect the new factor
calegory values throughout,

Section 3.0.1 Ceneral
eonsiderotions. The title has been
changed.

Section 3.0.1.1 Ground water target
distance limit. An explanation of the
treatment of contaminated ground water
plumes with no identified source has
been agded. For these plumes,
measurement of the target dislance limit
begins at the center of the area of-
observed ground walter-conlamination;
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the center is detetmined based on'.
available data,

Segtion 3.0,1.2 . Aquifer baunr[arzes. .
Descriplive text.has been removed.

Section 9.02:2.1.. Aluifer . ' .
Inferéonnections. Dedcriptive text has -
been remoaved as have examples of
information useful for identnfymg aquifer-
interconnections,

Section 3.0.1,2.2 Aquifer :
discontinuities. Descriptive téxt has.
been removed.

Section 3.0.1,3 Karst aquifen
Descriptive text has béen removed, and
referenced to factors have beén’ revised
to reflect changes in factors. Tex! wag
added to clarify that karst aquifers
underlying any gortion of the ourbes at

a sile-are given special consideration,

" Seclion 3.1 Iikelihood of reledse.
Descriptive text hag bebu removed.

Seation 3.1.1 Observed release. .
Description of the criteria for
astablishing an abserved release has
been revised as discussed in Secnon lll
G of this preamble.

Section 3.1.2  Poleniiol to release.
Text has been revised to reflect changes
in the factors evaluated and (6 clarify
that karst aquifers underlying any
portion of the sources at a sile are given
special consideration in evaluating
depth to aquifer and travel time. |

Section 3.1.21 Containment,
Explanatory text has heen removed and
the ground waler containment table is
-referenced, Only sources that meet the |
minimum size requirement (i.e that
have a source hazardous 'waste quantity
value of 0.5 or higher) are used in
assigning containment factor values.
This requirement has been added to
ensure that very small, uncontained
sources do riot unduly influence the
score. For example, a bite might have a
large, but highly contained source and a
very small, uncontained source; without
a minimum size requirement, potenhal
to release could be assipned the
maximum value based on the'very small '
source, which could overestimate the
potential hazard posed by the sile, I 06
source meets the minimum size
requirement, the higheat ground water
containment faclor value assigned to the
sources at the site is used as the factor
value, Table 3-2—Containment Factor
Values for Ground Waler Migration
Pathway, has been simplified by
combining repetitious flems and has -
been moved from an attathment to the
proposed rule into the body of the rule.

Section 3.1.2.2 Nel precipitation. A
hew map has been added as Figure 3~2
to assign nel precipitation factorvalugs,
The equation for calculating monthly
potential evapotranspiration was
clarified, Descriptive text has been
removed.

Section 3.1.2.3 Depth to.aquifer. As
desaribed in section.JI1 L of this

preamble, the depth to aguifer factor hos

replaced the sorptive napamty factor
and is no lunger combined in a matrix
with hydraulic conduativity for scoring.

"Table 3-5 is new.and provides the faclor

valies. The depth lo aquifer fastor
reflects the geochemioal retardation
cupacity of the subsurface materials,
which genervally increases ag the depth
increases. Depth to aquifer factor values
are assigned {o three depth ranges.
Clarifying language was added rehted
to karst aguifers.

Section 3.1.24 Travel time. As.
discussed in section 111 L of this
preamble, this factor replages the depth
to aquifer/hydraulic conductivity factor
and is based on the least conductive
layer(s) rather than on the conductivities
of all layets between the hazardous
substances and the aquifer. Table 3-7
has been revised to reflect these
changes, Table 3-5 from the proposed

_ rule has been renumbered as Table 3-6,

Text on how to vbtain information to
soore this factor has been removed.
Clarifying language was added related
to karst aquifers,

Section 3.1.2.6 Caleulation of
potential to release factor value, Text
has been revised to reflect new factor
namas. '

Section 3.4.3 Calculation of
likelibood of release faclor cotegory
value. New maximum value of 550
based on dbserved release has been
added.

" _Section 8.2 Waste charactenshas
Descriptivé text haa been removed.

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

Section 3.2.2.1  Toxicity. References -
§ 2411

Section 8.2.1.2 Mob!hly As
discussed in sections I F and 111 P of
this preamble, the method for assigning
mobility values to hazardous substances
‘has been revised, Table 3-8 has been
revised. Mobility values are now linear-
rather than categoncal place holders
snd are assigned in & matrix combining
water solubility and distribution
coefficients, Mobility values may now
vary by aquiler for a specific hazardous
subslance. The maximum mobilily value
Is nolonger assigned based on observed
rrelease by direcl observation. A factor
value of 0 s no longer assigned for
mobility, as had beer the case under the
proposed rule, where categorical'place-
holder values were used; because
maobility is now multiplied by toxicity
and hazardous wasle quantity, assigning
& 0 value would resulf in-a pathway
scove of 0. Thia result could anderstate
the risk posed by a site-witha'large - =
volume of highly toxic hazardous

substarices with low mobilily,
Furthermore, given the uiicertalntiss
about estimates of mobility in grotnd
waler and their. applicability in site-
'specific situations, EPA determined that
a 0 value should not be assxgned 1o the
mobility factor under asiy conditions,
Section 3.2.13 Coleulation of
toxicit y/mnb:[[ty factor value. Text has
been simplified. Table 3-9 (pr oposed
ritle Table'3-10), the matrix for'assigning
factor values, has been revised |o reflect:
the' linear fature of the assigned values,
Vahiés for a spemﬁc hazéirddus .
substance may now vary by aquifer.
Section 3.2.2 "Hazardous ivaste
qugntity. References § 2.4.2. ‘
Section 3.23 Calculation of waste
‘characteristics factor category value.
Tex! has been revised to indicdte the
multlphcutlon of the Tactors, the new
maximam, value and the.table used to
assign the factor category value,
Segtion 3.3 Targels, Text has been
revised to reflect the new names for
factors. Descriptive text has been
remaved. Table 3-10 {Table 3-12 in the
proposed rule) haa been mod;ﬁed to list
the revised benchmarks in this pathway.
SE’CHOH 8.2.1° Nearest well, Title has
been changed from maximally exposed
individual, Text has beeh added to
explain how to evaluate nearest wells
with documented contamination (at
Level T.and II) and those potentially
contaminated, Text was added lo assign
Level If contamination lo any drinking
water well where an observed release
was established by direct observation.
This section also explaing how to ’
evaluate wells drawing from karst -
aquifers; Table 3-11 has been renamed
and the factor values have been
changed. See section 111 B of this
preamble for a discussion of the changes
to assigned values for this factor,
Section 3.3.2 Population, As
disclissedin section III H, population ia
evalusted using health-based :
benchmarks for drinking water. For
populations potentially exposed, .
population ranges are used to evaluﬂte
the factor. This section explains whem
to coun! for population, Populations
served by wells whose water is blended
with that from other drinking water
sources are to be apportioned based on
the well's relative contribution to the
total blended system. The rule inchides
instructions op the type of data to use
when determining relative contributions
of wells and intakes, This change is
intended to reflect more accurately the
exposure to populations through
blended systems, The rule also inclides
instructions on how to apportion.
population for systems with standby
wells or standby sitface water intakes,
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Section 3.3.2.1 level of -
vonlamination, Explains how to
evaluate population based on
voncentrations of huzardous substances
in samples, Text was added to assign
Level Il contamination (o any drinking
waler wells where there is an ohserved
release by direct observation.

Section 3.3.2.2 Levell
concentrations. Explaing-how to .
evaluate populations exposed to'Level
toncentrations, The scoring cap was
.eliminated, and the multiplier (e,
weight) is now 10,

Section 3.3.23 Level lI
concentrations. Explains how to
evaluate populations exposed to Level 11
enncentrations. The scoring cap was .
eliminated, and the multiplier (i.e.,
weight) {s now 1.

Section 3.3.24 Potentiol
cuntamination, Explains how to assign
vulues la populations polentially

exposed to contamination from the site.
T he formula for calculating population
values has been modified to reflect both
the revised method for evaluating karst
aquifers (see below) and the use of
digtance-weighted population values
fzom Table 3-12, which has been added
i assign distance-weighted values for
populations In each distance category, .
The values are determined for each
distance category and are then added
acrogs distance categories, and the sum
is divided by 10 to derive the faclor
value for patentially contaminated
population, The assigned values in
Table 3-12 were determined by
statiglical simulation o yield the same
population value, on average, as the use
of the formulas in the proposed rule, The
use of range values hasg been adopted as
part of the simplification discussed in
section H1 A, The rounding rules have
alsa changed. The method for evaluating
karst aquifers has been simplified and is
expluined in this section. Table 3-14 in
the proposed rule, which included
dilution weighting factors for Lhe general
vase and for lwo special cases, has been
removed, and the two special kurst |
cases are no longer evaluated. (The
ﬁenamlly applicable dilution factors for

arsl have not chapged and are all
incorporated into the dislance-weighted
pupu!atluu values in Table 3-12.) The
suoring cap was eliminated, and the
multiplier (i.e., weight) is now 0.1,

Section 3.3.25 Calculation of
populotion factor value. Has been .
revised torefleol the changes in the
evaluation of actually contaminated
wells, The rounding rulé has also been
changed, and the scoring cap wag
eliminated.

Section 3,3.3 lleaources. Describes
lhow points are assigned to resoutce
uses of ground water, Points may be

assigned if there are no drinking water
wells within the larget distance limit,
but the water is usable for drinking .
voater, This scoring allows lor
consideration of potential future uses of
the aquifers. {See section 111 I of this
preamble for a discussion of the relative
weighting of these factors,)

Section 3.3,4 Wellhead protection
area, Explains how to assign values lo
this factor. The maximum value (s
aasigned when a source or an observed
release lies partially or fully withina
wellhead proteclion area applicable to
the aquifer being.evaluated, and this
value has been changed from 50 to 20 to
adjust for scple changes. A new
criterion for scoring this factor has been
added. If a wellhead protection arpa
applicable to the aquifer being,
evalvated is within the target distance
limit and neither of the other conditions
ie met, a value of five is assigned. This
change allows the HRS to place a value
on the respurce.

Section 3.3.6 ‘Caleulation of taryels
fector cateyory value. Has been revised
to reflect changes in the fuctor names,
The rounding rule has been changed,
.and the scoring cap was eliminated.

Sectian 34 Ground water migration
score for an aguifer. Text has been
revised to reflect the new divisar for
normalizing pathway scores.

Section 3.5 Calculotion of ground
waler migration pathway score. Text
has been simplified,

In addition to the abovenoled
changes, the sorptive capacity factor has
been eliminated and replaced by the
-depth to aquifer factor, as have the
tubles used to essign values to this
factor {Tables 3-6 and 3-7 in the
proposed rule). The ground water use
factors have also been eliminated as
have the tables used to assign their -
valuas (Tables 3-15 and 3-18 in the
proposed rule). Figures 3-2, 3-8, and 3-4
and Tables 3-4, 3-8, 3-9, 3-13 of the
proposed rule have heen removed .

Section 4 Surfoce Water erallau

Pathway

The surface waler migralion palhwuy
evaluales threats resulling from releases
or potential releases of huzardous
substances lo surface waler bodies. One
major change to this pathway is the.

addition of a new component for scoring.

ground water discharge to surface
water; either this component or the
overland flow/flood migration
component or both may be scored. For
each component, three threals are
evaluated: drinking waler threat, human
food chain threat, and environmental

. threal, Other major changes specific to

this puthway include eliminution of the
recreational use threal; simplification of

overland flow polential to release

fautors; modifications to the human foord

chain threat including addition of a-food
chain individual; modifications to the
treatment of bioaccumulation potential
and sddition of a similar factor,
ecosystem biloaccumulalion potential, to
the evaluation of the anvironmental
threat; modifioutions to the persistence
factor; revisions ta the dilution weights;
additions of benchmarks, extension of
benchmarks to evaluation of the nearest
intake, and addition of levels of
contamination to the human food chain
targets; modifications to criteria for

-establishing aclual food chain

conlamination; elimination of the
surfuce waler use fuctor; addition of a
resources factor lo the targets
evaluation in the drinking water threal;
and revisions to sensitive environments.

Section 4.0 Surfoce Water Migration
Pathway, New structure of the pathway
{s expluined. Descriptive text has been
removed. Figure 4-1 hus been revised to
reflect revisiony to the factors
evaluated, and Table 4-1 has been
revised to reflect the new factor

‘category values throughout,

Section 4,0.1 Migration components,
Explains how to score the two migration
components.

Section 4.0.2  Surface woter
categorias. A definition of constal tidal
walérs has been added, Some surface
water bodies that belong in this new
category wore listed in other categories
in the'proposed rule {e.g., bays and
wetlands contiguous with ocgans).
1solated perennial wetlands have besn
added to the definition of lakes; salt
water harborg largely protacted by
seawalls have been removed from the
definition of lukes. Ocaan has been
defined more preciscly as areads
seaward from the baseline of the
Territorial Sea. Conliguous bays have
been removed from, and wetlands
contiguous lo the Creat Lakes have been
added lo ocean and ocesn-like bodies,
These definitional chunges/
clarifications more accurately reflect the
different characteristics of the water
bndies.

Section 4.1  Overlund flow/[lood
migration component. As discussed in
section 111 M of this preamble, the
suiface waler migration pathway has
been divided into two components. The
overland flow/flood component is
essontially the surface water migration

© pathway as proposed except that the

recreational use threat has been
eliminated.
Section 4.1.1  General
considerations. Consisis of seveml
subsections.

.
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. Section 4.1.1.1 Definition of the

hazardous substance migration'path for
overland flan'/f/oad migralion .

component. Texi has been simplified,

Section 4.1.1.2 - Targel distance limil.
Explains target distance limits for sites
in general and sdds an explanation of
how to calculate the target distance
limit for contaminated sediments with
no identified source. For these latter
sources cnly, when there s a clearly -
defined direction of flow, the target
distance limit is measured begmnmg al
the abserved sediment contamination
farthest upstream; when there is no
cleavly defined direction of flow, the
target distance limit is measured from
the center of the area of observed
sediment contamination. Discusses the
determination of whether surface water
targets are sublecl to actual or potential
contamination. Also, text was ndded to
assign Level II to targets subject to
actual contamination based on direct
observation,

Section 4.1.1.3, Evaluation of the
overland flow/flood migration
component. Explains that for multiple
wutersheds, highost scere assigned to a
watershed is used instead of summing
watershed scores as proposed.

Section 4.1.2  Drinking water threat.
Descriptive text has been removed.

Section 4.1.2,1 Drinking water
threat—likelihood of relese. Text has *
been simplified to clarify when potential
to release factors need to be evaluated,

Section 4.1.2.1.1 Observed releuse.
T'ext has been revised to reflect the
changed maximum valve,

Section 4.1.2.1.2 Potential to relsase.
Text has been revised to reflect the
changed maximum value and has heen
snnphﬁed

' Section 4.1.2.1.2.1 Polential to
releasa by overland flow. Explains
when overland flow polential to release
is not evaluated.

Section 4.1.2.1.21.1 Containment.
Text has been revised to reflect chunges
in the numbering of the containment
tuble. Only sources that meet the
minimum size requirement (i.e., thet
have a source hazardous waste quantity
value of 0.5 or higher) are nsed in
assigning containmeni values, This
requirement has been rdded to ensure
that very small, uncontained sources do
nol unduly influence the score. For
example, a site might have a large, but
highly contained source and a very
small, uncontained source;'without a
minimum gize requirement, the potential
to release could be assigned the
maximuin'value based on the very small
source, which tould ovérestimute the
potential hazard posed by the sitesIf rio'
source meeld the minimum size "
requtrement. lhe source with the hxghest

surface waler conlainment factor value
is used. Descriptive lext has been -
removed, Table 4-2, Containment Factor
Values for Surface Walc,r Migration
Pathway, has been simplified by

‘combining repetitious items and has

been moved from an altachnien! to the -
proposed rule into this section of the
final rule,

Section 4.1.2.1.2.1.2, Runaff Text on
evaluating rainfall has been simplified
by removing explanslory references.
The runoff curve number has been '

. simplified by substituling a soil group

designation in its place, Table 4~
{proposed rule Table 4-2) has been
revised to list only the soil group
designations. Baged on analyses of
runoff and actual drainage area sizes,
Table 4-3 (proposed rule Table 4-3) has
been revised by changing the divisions
of drainage area size, Table 4-5
{proposed rule Table 4-4) has been
revised to reflect the changes related to
the use of soil group designations. Table
4-8 (proposed rule Table 4-5) has been
ravised so that the heading in the table
reads Rainfall/Runoff Value; the values
assigned have been adjusted on the
basis of both the higher maximum value
assigned to the faclor category and the

‘analyses described above. Explanatory

text has been removed.

Section 4.1.2.1.2.1.3 " Distance la
surface water. Values assigned to
distance to surface waler factor values

“in Table 4-7 (proposed rule Table 4-6)

have been revised to adjust for the
higher maximum assigned to the factor
category.

Section 4.1.2.1.2.1.4 Calculation of
the foctor value for potentiol to release
by overland flow. Has not been changed
except for assigned value.

Section 4.1.2.1.2.2 Potential v
release by fload. Descriptive text hus
beén removed,

Section 4.1.2.1.2.21 Containment
{flood). Text in Table 4-8 (propesed rule
Table 4-7) has been reviged to
incorparate new language on required
documentation on containment. The
reguirement for.certilicution by an
engineer has heen dropped. The new
documentalion requirements have been
added to make the rule consislenlwilh
RCRA requirements,

Seclion 4.1.21.2.2.2 Flood frequency

‘Values assigned to this factor by Table
4-9 (proposed rule Table 4-8) have been

revised to betler reflect probabilities
and to adjust for the higher maximum
assigned to the factor calegory,
Descriptive text has been removed.
Section 4.1.2.1.2.23 Calevlation of
the factor value for potential to release .
by flood. Has been revised to refléct a
minimum size requirement for sources.

Section 4.1.2.1.23 Caleulation of
potential to release foctor value, Text
has been simplified; and the asgigned
value has been changed. C

Section 4.1.2.1.3 Caleulation o[
drinking woter threat—likelifiood of
release factor calegory value, Téxt has
been simplified. The maximum value
has.béen changed, and the maximum for
potential to release is no longer equal to
the maximum for observed release, -

Section 4.1.2.2 D inking water
lhlea1——waste characteristics,
Descriptive text has been removed.

Section 4,1. 2 a1 Toxw)ly/
persistence, Edltorml changes have been
mude.-

Section 4’1.2.2.1.1 Toxicity.
Refererices § 2.4.1.1, .

Section 4.1.2.21.2 Porsistence. As
discussed in section I F of this
preamble, several changes have been

' made-to this factor, including the

deletion of free-radical oxidation as a
decay process and the inclusion-of
consideration of K, to accounl for
sorplion 10 sediments, ‘Tuble 4-10
{(proposed rule Table 4-8) has been
revised to change the values assigned
from categorical numbers to linear
scales, The divisions among the hall~ .
lives for rivers, oceans, coaslal tidal
waters, and Great Lukes have changed
based on a study of travel time, and the
text has been madified to clarily the
pracedure for determining whether to
base the persistence factor on lakes or
on fivers, oceans, coastal tidal walers,
and Great Lakes. A fuctor value of 0 is
o longer assigned for persistence, a8
had been the case under the proposed
rule, where categorical place-holder
values were used; because persistence is
now multiplied by toxicily and
hazardons waste- quantity, assigning 4 0
value would result in & pathway score of
0. This resull could understate the risk
posed by a site with a large volume of
highly toxic hazardous substances with
low persislence, Furthermore, given the
uncertainties about half-life estimates
and their applicabilily in site-specific
situations, EPA determined.that 8 0
value should not-be assigned to the -
persistence factor under any conditions.
The.text has been modified to clarify
selection of an appropriate defaull
value, Table 4-11—Persistence Values—
Log Ko has been added. Descr lphve
text has been removed, '

‘Section 4,1.2.2.1.3. Caleulation of

loxicity/persistence factor value: Table -

reference has been changed to reflect
"the change in numbering. Table 4-12 -
(proposed rule Table 4-10) hae -been
changed tg reflect the mulhp]walive
relationship. !
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Section 4.1.2.2.2  Hazardous wasle
_quantity. References'§ 2.4.2, C
Section 4.1.2.2.3 Colvulation of
drinking water lthreat—waste
characleristics factor category value,
Text has been revised to indicale the
multiplication of the factors, the new
maximum value, and the table used to
.assign the factor category valve.

Section 4.1.2.3 Drinking water
threat—targets, Descriptive text has
been removed, Text was added o
egsign Level [l to actuul contamination
baged on direct abservation.

Section 4.1.2.3.1 Nearest initake. Title

&nd Lhe factor name have been changed,
As discussed in Section HI B of this
preamble, thig faclor {s now assigned
values based on health-based
benchmarks. Instructions for how ta
assign dilution welghts to closed lakes
ond lakes with no surface flow entering
have been added. Table 4-13, Surface
Waler Dilulion Weights (proposed rule
Table 4-11), has been revised to add
more types of surfuce water bodies and
to change the dilution weights. These
changes have been made to reflect more
accurately the flow ranges of water
bodies and are based on analysis of
dxta on flow rates and dilution,

Seation 4.1.2.9.2 Population, As
=«<plained above, papulation is
evaluated based on two levels of actual
sontamination. Targels potentially
sontaminoted are dilution weighted and
are assigned velues based on ranges.
Papulations served by intakes which are
biended with water from other drinking
wuler sources are o be apporlioned
liised on the intake's relative
cuntribution to the total blended system.
The rule includes instructions on the
ly{)e of data to use when detlermining
relalive contributions of intrkes and
walls. This change is intended to reflect
more accuralely the exposure of
populutions through blended systems,
The rule also includes instructions on
how ta apportion population for systems
with standby wells or standby surface
water intakes. ,

Section 4.1.23.2.1 Level of
eontamination, Explains how to
e~alvate population based on the level
of conlamination to which they aie
exposed. '

Section 4.1.2.3.2.2 Level]
cuncentrations. Descriptive text has
been remaved. The scoring cap was
eliminated, and the multiplier {i.e.,
weight) is now 10.

Seclion 4.1.2.3.23 Level Il

concentrations. Text has baen simplified

and revised to reflect the changes |
discussed ebove. The scoring cap was
cliniinated, and the multiplier (i.e.,
welght) is now 1.

Section 4.1.2.3.24 Potential
contaminotion, Equation used to
caloulate this factor has been revised ns
discudsed above. A new lable, Table 4~
14, Dilution-Weighted Population Values
for Potential Contamination Factor for
Surface Waler Migration Pathway, has
been added to assign values, which are
then added across different surface
waler body types and divided by 10 to
derive the value for potentially
contaminated population. The assigned
values in Table 4~14 for each population
range calegory were determined by
statistical simulation to yield the same

“populstion value, on average, as the use

cof the formulas in the proposed rule. The
use of range values has been added ag
purt of the simplification discussed in
gection I A. The rounding rule has also
been changed, the scoring cap was
eliminated, and the multiplier {i.e.,
weight) is now 0.1,

Section 4.1.2.3.25 Calculation of
papulation factor value, Explaing how to
combine values assigned to the three
population groups. The rounding rule
has also been changed, and the scoring
cap was eliminated,

Seclion 4.1.2.3.3 Resources. As
discussed in section 11 § of this
preambile, this factor has been added to
account [or the potential impact of
surface water conlamination on
TOSOUTCE yses.

Section 4.1.234 Cuoleulation of
drinking water threal—targets foctor
category value, Has been revised lo
reflect the changes in thia factor
catngory, The rounding rule has also
been changed, and the scoring cap was
eliminated,

Seclion 4.1.24 Calculation of
drinking waler threat score for a
wotershed, Text has been simplified.
The divisor has changed.

« Section 4.1.3 Human foord chain
threatl. Descriptive text has been
removed.

Section ¢.1.3.1 Human foed chain
threat—likelihood of release. Section
refevences have been changed,

Saction 4.1.3.2 Humon food chain
threal—waste charactleristics. Text hag
been simplified,

Section 4,1.8.21 Toxivity/
persistence/bioaccumulation. Text has
been simplified and modified because of
the change in the use of
bivaccumulation potential in selecting
the substance potentially posing the
greates! hazard, :

Seclion 4,1.3.2.1.1  Toxicity. Has been
changed fo reference § 2.4.1.1. Also
changed so that evaluation of toxicily is
rol limited to substances with the
highest bioaccumulation potential,

Seclion 4.1.3.21.2 Persistence.
Clarifies how lo évaluate persistence for

contaminaled sediment sources, and
ndds coastal lidal waters as a category
of surface water, Also changed so thal
evaluation of persistence is not limited
{o substances with the highest
bioaccumulation potential,

Section 4,1.3.2.1.3 Bioaccumulation
potentiol. As described in section I M
of this preamble, the method of
accounting for bicaccumulation
potential in the selection of the
substance polentially posing the greatest
hazard has been changed, In the final
rule, bioaccumulation potential is
considered together with toxicily and
persistence rather than as a primary
selection criterion. This change was
made because all theee factors are now
scored on linear scales. In addilion,
where data exis!, separate
bioconcentration factor values are
assigned for salt water and fresh waler;
the text now clarifies that the higher of
these values is used [or fisheries in
brackish water and loc sites with
lisheries present in both salt waler and
fresh water, The adjustment for
biomagnification has been dropped
because it tended to double count
bioaccumulation, Both Table 4-15 (Table
4-14 in the proposed rule) and the text
have bean modified to clarify the data
hierarchy for assigning bioaccumalation
polenlial factor values, Also, Table 4-15
now makes it clear that ihe assigned
vulues for binaccumulation potential ure
on a linear scale,

Section 4.1.3.2.1.4 Caleulation of
toxicity/persistence/bloaccumulation
Juctor value. Explaias how to calculate
a toxicity /persistence/bioaccumulation
value, Table 4~18, Toxicity/Persistence/
Bioaccumulation, has been added to
assign the lactor value.

Section 4.1.3.2.2 Hazardous waste
gnantity. References § 4.1.2.2.2,

Seclion 4.1.3.2.3 Caleulation of
human food chain threat—waste
characterisiics factor cotegary value.
Text has been ravised to indicate the
multiplication of the toxicity/persislence
and hazardous wasle quantity factor
values, subject to a maximum, and the
further multiplication of that product by
the bioaccumulation potential factor
value, subject to a maximum for this
socond product, and to reference the
table for agaigning the factor category
vilue, '

Section 4.1.3.3 Human food chain
threat—targets, Has been revised to
reflect addition of the new food chain
individual and the deletion of the fishery
use faclor, As dispussed in section I M
of thig preamble, criteria {or establishing
a fishery subject to actual
conlamination have been revised. Text
waa added to describe the additional
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tissue samples that cag be used to
establish Level 1 contamtnation.

Section 4.1.3.3.1 Food chain
individual, As discussed in section [II M
of this preamble, this factor is new, This
section explains how to agsign a value
to the factor. ;

Section 4.1.3.3.2 Population. Has
been changed as discussed in section 111
M of this preamble. -

Section 4.1.3.3.2.1 Level |
concentrations. The approach lo
calculating this factor value has been
revised as discussed in section Ul M of
this preamble. The rounding rale has
been changed, the scoring cap was
eliminated, and the multiplier {i.e.,
weight) s now 10, .

Section 4.1.3.8.22 Lavel If
concentrations, Explains how 10 assign
values as discussed in section 111 M of
thls preamble. The rounding rule has
been changed, the scoring cap was
eliminated, and the multiplier (i.¢..
weight) is now 1.

Section 4.1.3.3.2.3 Potential hunan
food chain contamination. The approach
to caleulating this factor value has been
revised as discussed in section 11 M of
this preamble. The rounding rule has
been changed, the scoring cap was
eliminated, and the multiplier (i.e.,
weight) is now 0.1.

Section 4.1.3.3.24 Colculation of the
population factor value, Tex! has been
revised to omil the maximum. The
rounding rule has been changed, and the
scoring cap was eliminated,

Section 4.1,3.3.3 Caloulation of
human food chain threat—largets factor
category value, Explains how to
calculate the targets value, The rounding
rule has been changed, and the scoring
cap wasg eliminated,

Section 4.1.3.4 Caleulation of kuman
food chain threat score for a watershed,
'ext has been simplified. The divisor
has changed.

Section 4.1.4  Environmental threat.
Descriptive text has been removed,

Section 4.1.4.7 Environmental
lhreat—likelihood of release, Seclion
references have been changed.

Section 4,1.4.2 Environmental
threal—waste chardaleristics.
Descriptive text has been removed.

Section 4.1.4.2.1 Ecogystem toxicity/
persistence/bioaccumulation, Text has
‘been revised to include the addition of
ecosystem bivaccumulation potential as
a multiplicative factor,

Seclion 4.1.4.2.1.1 Ecosystem
toxicity. The approach for eveluating
ecosystem toxicity has been revised.
Additions have been made to the data -
hierarchy (see section 111 § of this
preamble), and a defuull value of 100
was added to cover the siluation where
apprapriate aquatic toxicity data were

unavailable for all of the substances
being evalusdted. Table 4-19 (proposed
rule Table 4-23) has been revised to
make the factor lineur and to eliminate

" the raling category of 0 (except when

dala are unavajlable for a given
substance); these changes make the
ecosystem toxicity factor more
consistent wilh the toxicity fastor in the
other pathways and threals. Text was
added to clarify the evaluation of
ecasystem loxicity for brackish water.

Section 4.1,4,2.1.2 Persistence.
Seclion references have been changed.
Clarifies how to evaluate persistence for
conlaminated sediment sources, and
adds coustal tidul waters as a category
of surface water.

Section 4.1.4.2.1.3 Ecosyslem
bioaccumulation polential, As explained
in section IH1 ] of this preamble, this
factor is new for this threat and is
evaluated similarly to {but with several
key differences from) the
bioaccumulation potential factor in the
humaun food chain threat.

Section 4.1.4.2.1.4 - Golculation of
ecosystem toxicily/persistence/
bivaccumulation faclor value, Seclion
references have been changed, Table 4~
20 (proposed rule Table 4-24) has been
changed to reflect the changes in the
values for the factors. Table 4-21,
Ecosystem Toxicity/Persistence/
Bioacocumulation Values, is new and
assigns values for the combined
toxicity /persistence/hiosccumulation
faclor,

Section 4.1.4.2.2 Hazardous waoste
quantity, Section references have bren
changed,

Section 4.14.23 Caloulation of
environmental threat—waste
chardcteristics faclor category value.,
Text has been revised to indicule the
multiplication of the ecosystem toxicity/
persistence and hazardous waste
quantity factor values, subject to a
maximum, and the further multiplication
of that product by the ecosystem
bicaccumulation potential factor value,
subjec! to a maximum for this second
product, and to reference the table for
assigning the factor category value.

Section 4.1.4.3 Environmental
threal—targels. Descriptive fexi has
been removed,

Section 4.1.4.3.1  Sensitive
environments, Explains how to evaluate
sensitive environments. Table 4-22.

Ecological-Baged Benchmarks for

Hazuardous Substances in Surface
Waler, has been revised ns described in
section 111 H of this preamble. The
rounding rule has also been ¢hanged.
Section 4.1.4.9.1.1 Level!
concentrations, Explains the new
method of evaluating wetlands based on
wetland frontage, or, in some situations,

wetland perimeler, Table 4-23, Sensitlve
Environments Rating Values, hag been
revised as discussed in section 11 | of
this preamble. Table 4-24, Wetlands
Rating Values for Surface Water
Migralion Pathway, has been added to
assign values to weilunds based on the
tolal length of wetlunds, The scoring cap
was eliminated, and the muitiplier (i.e.
weight) is now 10.

Section 4.1,4.3.1.2 Level I
concenirations. Has been revised (o
reflect the method of evaluating
wetlands. The scoring cap was
climinafed, and the multiplier (ie.,
weight) is now 1.

Seclion 4,1.4.3.7.3 Potential
contamination. Has been revised to
reflect the method of gvalnating
wetlands, The rounding rule has also
been changed, the scoring cap was
eliminated, and the muliplier (i.c.,
weight) is now 0.1. . _

Section 4.1.4.3.1.4 Caloulalion of
environmental threal—targets fuctor
category value, Has been revised to
remove the maximum from the targets
factor category. The rounding rule has
also been changed.

Seetion 4.1.4.4 Calculation of
environmental threa! score for o
walershed. Divisor for the threat has
changed. A cap of 60 was explicitly
placed on the environmental threat
score, which results in the sume
maximum possible threat score us in the
proposed rule, {in the proposed rule,
environmental threat targets were
capped at 120, which resulted in an
environmental threat score maximum of
60.) However, in the final rule the targets
category is uncapped and cun score
higher than 120 to compensate for low
scores in other factor categories, -

Section 4.1.5 Calculation of overland
flow/flood migration component score
for o walershed. Explains how to
caloulate the score for the waiershed,

Section 4.1.6 Calculation of overland
flow/flood migration vomponent scors.
Explaing how to calculate the score for
the component based on {he highest
walershed score {in the proposed rule
watershed scores were summed),

Section 4.2 Ground water to surface
water migration component, As

. discussed in section IIl M of this

preamble, this component has been
added to the rule to account for.
contamination of surface water bodies
through ground water migration of
hazardous substances. Thus, all sections
referring to this component are new,

Section 4.2.1 General ‘
considerations,

Section 4.2.1,1 Eligible surface
walers; Explains the conditions that
must apply before this component is
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scored. In general, this component lg
scored only when there is a surface
waler within one mile of a source, the
top of the uppermost aquifer is at or
above the bottom of the surface waler,
and no aquifer discontinuity is
established belween the source and the
porlion of surface water within one mile
of the source. Exceplions are also
explained,

Section 4.2.1,2 Definition of the
hazardous substance migration path for
ground waler to surface water migration
component. Explains that the migration
path is delined as shorles! straight-line
dislance, within the aquifer boundary,
from a source to surface waler.

Section 4.2.1.3 Observed release of a
specific hazardous substance to surface
water in-water segment. Explaing that
belore an observed release of an
individual hazardous substance can be
established to the surface water in-
water segment, the substance must meet
the criteria for an observed release both
to ground water and to surface waler
(this requirement does not affect the
actua) scoring of observed release). Also
clarifies the use of samples from the
surface water in-water segment.

Seclion 4.2.1.4 Target distance limil.
Explains the criteria for determining the
target distance limit and for establishing
whether targets are subject to actual or
potential contamination.

Section 42.1.5 Eveluation of the
ground waler to surfuce waler migralion
component. Explains the general
approach for evalualing this component.
Figure 4-2, Qverview of Ground Waler
to Surfzce Water Migration Companent,
is new, Table 4-25, which is new,
provides the scoring sheets for this
componenl.

Section 4.22 Drinking water threol.
Explains the general approach for
ovalualing this threat.

Section 4.2.2.1 Drinking water
threat—likelihaod of release. Explains
the general approach for evalnating this
factor category.

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

Section 4.2.2.1.2 Polential te release.
Explains that scoring is based on the
scoring of potential release to uppermost
aquifer.

Section 4.2.2.1.3 Calculation of
drinking water threat—likelihood of
release factor category value, Explaing
how to assign the factor category value.

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

Seclion 4.2.2.2.1 Toxicity/mobility/
persistence. Explains the approach for
evaluating these.factors,

Section 4.2.2.2.1.1 Toxicity. Explains
that toxicily values are assigned to all
hazardous substances available to
migrale lo ground waler.

Seclion 4,2.2.2.1.2 Mobilily, Explaing
that the mobility value {s assigned to all
hazardous subslances available to
migrale to ground waler.

Section 4.2.2.2.1.3 Persistence.
Explains that this factor value is
assigned as in the drinking water {hreal
for the overland flow/Mood migration
component for all hazardous substances
available to migrale to ground water.

Section 4.22.2.1.4 Caloulation of
toxicity/mobility/persistence factor
value. Explains that the factor value is
the highest value assigned to any
hazardous subslance evalvated using
Tuble 4-28, which is new.

Section 4.22.22 Hazardous waste
guantity, Explains that hazardous waste
quanlity is celculated for hazardons
substances available to migrate to
ground water.

Section 4.2.2.23 Calculation of
drinking waler threal—wasle
characteristics factor calegory value,
Explains how to calculate the factor
calegory value.

Section 4.22.3 Drinking waler
threat—Ilargels, Explains the general
approach for evaluating this factor
category.

Section 4.2.2.3.1 Neares! intake.
Explains how to determine the dilution
welght adjustment using Toble 4-27,
which was added, and how to assign
factor values. Figure 4-3 was added {0
illustrate determination of the gronnd
waler to surface water angle. (See
section 111 O of this preamble for a
‘discussion of this adjustment.)

Section 4.2.2.3.2 Population. This
section parallela other population factor
seclions,

Section 4.2.2.3.2.1 Levell
concentrations. Parallels the population
factor sections in the overland flow/
flood migration component.

Section 4.22.32.2 Level Il
concentrations, Parallels the population
factor sections in the overland flow/
flood migration component,

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

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

Seclion 4.2.2.3.3 Resources, Parallels
other resoutces factor sections,

Section 4.2.2.34 Calculation of the
drinking water threat—largels faclor
calegory value. Explains how lo
calculate the factor category val.e,

Section 4.2.2.4 Calevlution of
drinking water threat score for a
walershed. Explains how ta calculale
the score for a watershed.

- Section 4.23 Human food chain
threat, Lists the factors evaluated.

Seclion 4.23.1 Human food chain
threat—likelihood of release. Explains
how to assign the factor category value,

Section 4.2.3.2 Human foad chain
threat—wasle characteristivs. Lists the
faclors evaluated,

Seclion 4.23.2.1 Toxicity/mobilily/
persistence/bicaccumulation. Explains
how to calcuiale these [actor values
using Table 4-28, which is new.

Section 4.2.3.2.1.1 Toxicily. Explains
how 1o calculate this factor value,

Section 4.2.3.2.1.2  Mobiljty. Explains
how to calculale this factor value.

Seclion 4.2.8.2.1.83 Persislence.
Explains how lo calculate this faclor
value,

Section 4.2.3.2.1.4 Bivaccumulalion
potentiol, Explains how to calculate this
factor value.

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

Section 4.2.3.2.2 Hazardous waste
guantity. Explains how to assign the
factor value,

Section 4.23.23 Calculation of
human food choin threal—wasle
characteristics factor category value,
Explains how lo calculate this factor
category value,

Section 4.2.9.3 Human food chain
threat—largets. Explains the factors to
be evaluated.

Section 4.2.3.3.1 Fovod chain
Individual, Explains how to assign the
factor value. '

Section 4.2.3.3.2 Population. Explains
how to calculate this factor value.

Section 4.2.3.3.2.1 Level!
concenlrations. Parallels the population
factor in the human food chain threat for
{he overland flow/flood migration
component.

Section 4.23.3.2.2 Level Il
concentralions. Parsllels the population
factor in the human food chain threal for
the overland flow/fload migration
tomponent,

Section 4.23.3.2.3 Potential human
foad chain contamination. Parallels the
population factor in the human food
thain threat for the overland flow/Nood
component, except for addition of the
dilution weight adjustment,
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Section 4.2.3.3.24 Caloulnlion of the
population factor value, Explaing how to
calculate this factor value, . '

Seetion 4.2.3.3.3 ‘Colaulation of :
human food chain threat—targets factor
calegory value. Explaing how to )
calculate this Tactor category value.

Seption 4234 Caleulation of human
Jood.chain threal score for a watershed:
Explains how to calculate the score for a
watershed,

Section 4.24 Environmental threat,
Lists the faclors evaluated.

Section 4.24.1 Environmental '
threat—likelihood of release. Explaing
how.to calculate this factor category
value, |

Section 4.24.2 Environmental
threot—wasle characteristics. Explains
how to caleulate this factor calegory
value,

Sgolion £.24.2.1  Ecosystem toxicity/
mobility/persistence/bioaccumulation,
Explains how to caleulate these faclor
values.

Section 4.2.4.2.1.1 Eposysltem
lexicity, Explaing how to calculate this
factor value, ‘

Section 4.24.2.1.2  Mobility. Bxplaing
how to calculate this lactor vahie.

Seclion .2.4.21.3 Persistence,
Explains how to calculate this factor
value, _

Section 4.24.2.1.4 Ecosystem
broacoumulation potential, Parallels the
ecpsystem bioaccumulation evalualion
in the overland flow/flood component,
except expands the species considerad
as discussed in section Hl .

Section 4.2.4.2.1.5 Calculation of
enosystem loxicity/mobility/
patsistence/bioaccumulation fagtor
value, Explaing how lo caloulate this
factor value using Tables -9, 4-29, and
4-30, which were added.

Section 4.24.22 Hazardous wasle
quantity. Explaing how to calculate this
factor value,

Section 4.24.23 Caleulation of
environmenlal threot—wasie
characteristics factor category volue,
Explains how to calculate this factor
category value.

Section 4.2.4.3 Environmentol
threat—targets, Explains how to
calgulale this factor category value.

Section 4.24.3.1 Sensitive
environments. Explains how lo caleulste
this factor value,

Section 4.24.3.1.1 Level |
conconlrations. Parallels faclor sections
in the overland flow/flood migration
component,

Section 4.24.3.1.2 Level Il
concentrations. Parallels factor sectiona
in the overland flow/flood migration
component,

Section 4,24.3,1.3 Potential
contamination, Paraliels factor sections

in the overland flow/flood migration
component, except for addition of the
dilution weight adjustment. )

Sestion 4.2.4.3.14 Caloulation of
environmental threal—targets factor
category value, Explains how to
calculate the value for the factor
culegory. . ,

Section 4.244  Caleulation of
environmental threal scoré for d
watlershed, Explains how {o calculale
this threat score for a watershed,

Section 4.25 Calculalion of ground
walsr to surface water migration
componen! score for a wotershed.
Explains how to calculate a walershed
suote for this component,

Section .26 Caleulation of ground’
waler to surface waler migration
compenent score, Explains how fo
calculate this score based on the scores
for watersheds evaluated for this
component, )

Section 43 Caloulation of surface
veater migration pathway score.
Explains how to assign the pathway
guore.

In addition to (be above noted
changes, the reareational use threat has
been eliminated, The drinking water use
snil other use faclors have also been
sliminated as have the tables (4-12 and
4-13 in the proposed rule) that related to
sooring these factors. Flgures 4-1, 4-2,
and 4-3 ag well as Tubles 4-15, and 4-17
through 4-22 from the proposed rule
have been eliminated, '

Soction 5 Soil Expasure Pothway

'The soll exposure pathway evaluates

threats resulting from cantamination of
surface material, The major changes
specific to this pathway include revision
of the name of the pathway; elimination
of children under scven a5 a population
that must be counted and evaluated
separaiely; addition of huzardous waste
quantity to the waste characteristics
factor category; inclusion of workers in
the evaluation of resident population
turgels; weaighting of resident population
based on benchmarks; inclusion of the
nearest individual faclor in both the
resident and nearby largets factor
category; inclusion of a resources factor
in the resident population evaluation;
and revisions to the sengilive
environments factor, .
Section 5.0 Soil Exposure Pathway.
The name of the pathway has been
changed from onsite exposure to soil
exposure, Descriptive lext has been
removed, Figure 5-1 has baen revised lo
reflect revisiong to the factors
evnluated. Table 5-1 has been revised lo
reflect the new factor category values
thronghout, which were made more
sonsistent with the other pathways,

Sgction 5.0.1 General Co
ronsiderations; Has been revised lo
reflect the redefinition of source,
discussed in section [II N of thig
preamble, The methods for establishing

_areas of observed contamination and for
determitiing the hazardous substances
associated with an area of observed -
contaminatlion have been clarified. The
instructions have been revised to make
clear that,any part of a site-that is
covered by a permanent or otherwise
maintained impermeable malerial such
as asphalt is not considered in.
evuluating the pathway,

Section 5.1 Resident population
threat, Has been revised to specify
when the resident population threat
should be evaluated, The requirements
state that this threat Is scored when'
there i8 an area of abserved
contamination within the property
boundary and within 200 feet of a
residence, school, day care center, or
workplace, or within the boundaries of
lorrestrial sensitive environments and
specified resources, '

Section 5.1.1  Likelihoad of exposure.
‘Text has been simplified.

Section 5.1.2 Waste characteristics,
Evaluation of waste characteristics has
been changed to include hazardous
waste quantity as well as toxicity,

.Hazardous waste quanlily was added to
the faclor category in response lo
comnients that the pathway did not
consider the dose relationship; the
combination of hazardous waste
guantity and loxicily is a surrogate for
that relationship and makes the

‘pathwey more consistent with the reat
of the rule, The text has been revised to
reflect the change.

Sectlon 51,21 Toxicity, References
the section explaining how to assign
toxicity factor values.

Section 5.1.22 Hazardous wasle
quantity. This seclion is new and
explains how to assign a value to this
lactor. Table 5-2, Hazardous Waste
Quantity Evaluation Equations for Soil
Exposure Pathway, is a revision of
Table 2-14 from the proposed rule. This
table differs fram Table 2-5 of the final
rule because generally only the top iwo
foel of an area of observed
contamination are considered In
evaluating the pathway, Landfills,
contaminated soils, wasle piles, land
treatment areas, dry surface
impoundments, and buried /backfilled
surface impoundments, which can be
evaluated based on their volume in
Trble 2-5, are evaluated for this
pathway using the area measure
"because the area mensure now has a
two-foo! depth built into the,equation,
Surface impoundments containing,
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! hazardous substances present as liquids,
tunks, and conlainers muy be evaluated
bared on volume because il is possible
that a person could wade, swim, reach,
or fall {o a depth grealer.than two feet.

Seclion 5.1.2.3 Calculation of waste |

characteristics factor category value.
Explains how to combine the toxicity
and hazardous waste quantity. factor
values, subject to the new maximwn,

Section 5.1.3 Targets. This fuctor
category has been revised subslantially.
As discussed in section Il N above, the
high-rigk target population has been
eliminated, and workers have boen
added as targe!s. Table 5-3, Health-
Based Benchmarks for Hazardous
Substances in Soils, has been added o
list benchinarks appropriate for this
pathway,

Section £.1.5.2  Residenl individual.,
The resident individual factlor has heen
added for consistency with other
pathways.

Section 5.1.3.2 Resident population.
Explains how to evaluale the resident
population using health-based

“benchmarks, described in section {11 H
aboye, and how to estimate (hla
population.

Saction 5.1.3.2.1 Level |
concentrations. Explains how to aqsvgn
a value for this new factor.

Section 6.1.3.2.2 Level I}
concenlrations, Explains how to assign

a value for this new fuctor,

Section §.1.3.23 Calculation of
resident population factor value,
Explains how to calculate this facior
value,

Section 5.1.3.3 Workess, Explains
how to evaluate workers,

Section 6.1.3.4 Resources. Expluins
how to assign values if the area of
observed contamination includes land
used for commercial agriculture,
commercial silviculture, or commercial
livestork grazing or production.

Section 5.1.3.5 Terrestriol sensitive
environments. The value assigned for
this factor hag been revised so that the
value is based on the sum of the values
assigned to terrestrial sensitive
environments in areas of observed
contamination, rather than on the
highest scoring terrestrial sensilive
environment. The maximum value that
can be assigned to this factor is limited,

" but is higher than under the proposed
rule. The limit is delermined by scoring
the pathway with only sensilive
environments in the targets factor
category:.the pathway score under these
conditiong may not-exceed 60 points.
The sensitive environments listed in
Table 5-5 have been modified. The text
has been simplified and references .
changed to correspond to changes in the

rule. The rounding rule has been
changed.

Section 5.1.3.6 Culculation of
resident population lorgets factor
category value. Explains how to
calculate the fuctor category value from
the revised factors, The rounding rule
has been changed.

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

- editorial changes.

Section 5.2  Nearby population
threat. Introductory texi has been
clarilied.

Section 6.2.1 Likelihood of exposure.
Lists the faclors evaluated.

Section 5.2.1.1  Altroctiveness/
wuccessibility. As explained in section 1l
N of thig preamble, the name of this
factor has changed as have the criteria
used to assign values. This faclor now
emphasizes the use of the area by the
general public, Descriptive text has been
removed. Table 5-6 {proposed rule
Table 5-4) has been changed by
redefining the crileria and the assigned .
values, ond by adding a value of 0 for
sites that are physically inaccessible to
the public. |

Seclion 5,2.1.2 Area of
contarninalion. The title of this section
has been chunged. This factor is now
based solely an area of contamination,
which relutes to the likelihood of
exposure, unlike hazardous waste
quantity, which serves as part of the
surrogale for.dose. Values are assigned
using Table 5-7, which is new.

Section 5.2.1.3 Likelihoad of
exposure foctor cotegory value. Text
hus been revised to reflect the new
names of the factors, Table 5-8
(proposed rule Table 5-5) has been ,
revised in response to the changes notod
above for the atiractiveness/
accessibility und area of contamination
factors.

Section 522 Waste characteristics.
Text has been revised to reflect chunges
in the faclor category.

Section 5.2.2.1 Toxicily. Explains

~ how ta evaluale the toxicity tactor for

the nearby population threat.
Section 5.2.2.2  Hazardous waste

quantity. This séction {8 new, as is

consideration of this factor in this
threat. As discussed above, this factor
hus been added in response to
commenlts and to make the pathway
more consisient with the other
pathways. The section explains how to
assign the factor value, .

Section 5.22.3 Calculation of woste
characteristics factor category value.

‘Explains how to combine the toxicity

and hazardous waste quantity lactor
values, subject to the new maximum,

Section 5.2.9 - Targets. Desqriptive
tex\ has been removed. -

Section 5.2.3.1 Nearby individual.
This seclion is new and explains how lo

* assign a value lo the nearby individual

{i.e., rusident or. sludent with shortest
lravel distance) if there i3 no resident
individual, The factor has been added to
make the nearby threal consistent with
other pathways. Table 5-9, Nearby
individual Factor Values, is new, K

Section 52.3.2 Population within one
mile. This section is new and includes
the text that previously appeared under
the Targets seclion. The section explains
how to assign & value using Table 5-10.
The text has been revised for clurity.
Tahle 5-10, Distance-Weighted
Population Values for Nearby
Populalion Threat, is new. The table
assigns distance-weighted values for
population in each travel distance
cutegory, The values in the table were
determined by statistical simulation to
yield the same population, on average,
as the use of the formulas in the
proposed rule. The distance weights
have been modificd as follows: for
travel distance of >0 to % mile, the
assigned distance weight is 0.025; for

> Y4 to % mile, 0.0125, and for > % to1
xmle. 0.00825. The use of population
ranges has been adopted as part of the
simplification discussed in section 11 A.

Section 5.23.3 Calculation of nearby
population targets factor catsgory value,
Text has been revised to reflect the
chunges in the targets factor colegory
and in the rounding rule,

Sectlion 5.2.4 Calculation of near by
population threal scare, Minor editorial
changes only.

Section 53 Calculation of the soil
exposure pathway score, Has been
changed 16 reflect the change in the
value used as a divisor.

In addition to the above noted
changes, Figures 52 and 5-3 and Tables
5~1 and 5-8 from the proposed rule have
been removed,

Section 6 Air Migration Pathway

The air migration pathway evaluates
the relative threat resulling from
releases or potential releases of
hazardous substances, either as gases or
particulates, to the air. The major |
changes specilic to this pathway include
separate evaluation of gas and
particulates in the likelihood ta release.
factor category; inclusion of benchmarks
to evaluate population and the nearest
individual; weighling of sensitive
environments based on actual or
potential contamination: revision of the
distance weights; deletion of the land
uge factor snd inclusion of & resources
factor in the evaluation of population;
and revisions to the mobility factor,
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Section 6,0 Alr Migration Pathway.
Descriplive text has been removed.
Figure 6-1 has bean revised (o reflect
revisions la the factors evaluated, and
.Table 6-1 hua been revised to reflect the
new factor category valuey throughout.

Section 6:1 Likelihood of release,
Has been revised to eliminate
explanatory lext and to add instructiong
about which factors to evaluate for this
factor category. .

Section 6.1.1 Observed telease. As
discussed in section [l G of this
preamble, the specific criteria have baen
revised, ' .

Section 8.1.2 Potential to release. As
explained tn section 111 O of this
preambie, the method for evaluating this
factor has been revised. Gas potential o
release and particulate potentialto
release are evaluated separately. The
explanalory text has been removed,

Section 6.1.2.1  Gas potential to
release. Explains how this faclor is
évalualed. Table 0-2 (proposed rule
Table 2-3) has been revised to apply
only to the gas potential to reloase
faclors, ’

Section 8.1.2.1.1 Gas containmenl,
Descriptive text has been removed.
Tahle 6-3 (proposed rute Table 2-5) hag
been simplified. The drapth requirements
and other containment requirements
hzve been revised based on public
comment, the fleld test, and a review of
recent information on covering systems.
Conslideration of biogay relenses has
been added, Assigned values have been
revised and 4lso reflect the revised
maximum value for the factor,

Section 6.1.2.1.2 Gas source lype.
New source types have been added te
Table 6-4 {proposed rule Table 2-8), and
the assigned values have been revised.
As explained in section 111 O of this
preanible, new source types and
subgroips for specific types have been
added, in response to comments and the
ficld test, to make this factor easier to
evaluale. Treatment of sources when no

source meets the minimum size has been

clarified,

Seclion 6,1.2.1.9 Gus migration
potential, As explained in section 111 O
of this preamble, this sdction has been
renamed and the approach for assigning
valuea changed slightly, Thig section
explains haw Lo assign values to each
substance and subsequently-to the
source uging Tebles -5, 6-8, and 6-7.
Dry soil relative volatility has been
removed as a measure of gas migration
potentiul. The footnotes have been
removed from Table 6-5 (proposed rule
Table 2-7) and the name has heen
changed lo "Values for Vapor Pressure
and Henry's Constant,” The titles of
Tubles 8-8 and 6-7 have'bean ¢hanged.
The values assigned have also been

changed to reflect the vevised niaximum
vilue for the factor category. Descriptive
text has been removed,

Section 6.1.2.1.4 Caleulation of gas-
potentiol to release value, Explains how
to caloulate this value:

Section 8.1.2.2 Particulate polential
ta release. Explaing how this factor is
evalualed, Table 8-8 (proposed rule
Table 2-3) hag been revisedl to apply
only to the particulate potential to
telease factors, ,

Sectivon 6.1.221 Porticulate
containment, References Table 6-9
(Table 2~5 from the proposed rule). The
oriteria and values assigned using this
tuble have been changed, as discussed
in saction [11 O of this preamble,
Considerations of depth have beea
added for particulates.

Section 6.1.2.2.2 Particulate source
fype. In response to comments, new
kinds of source types and subgroups of
source types have been added o make
this factor easier to acore. The values
assigned have been revised to reflect the
changed factor category maximum,
Treatment of gources when no source
meets the minimum size has been
clarified.

Section 6.1.2.23 Partivulate ,
nuigration potential, Has been renamed.
Descriptive text has been removed.
Proposed rule Figure 2-3 has been
simplified, expanded, and renumbered
as Figure 6-2. Proposed rule Table 2-8
has been renumbered as Table 6-10.

Section 8.1.2.2.4 Caloulation of
particulate potential to release value.
Describes how to caloulate this value,

Section 6,123 Cuoloulation of
potential to release factor value for the
site. Text has been simplified and
modilied to account for gas and
particulate potential to release.

Section 6.1.3 Caloulation of
Iikelihood of release fuctor category
value. Describes calculation procedure,

Section 6.2 Waste characteristics,
Descriptive text has been remaved.

Saction 6.2.1 Toxicity/mability. Text
hus been simplified.

Seclion 6.2.1,1 Toxivity, Descriptive
text haa been removed and § 2.4.1.1 (s
referenced,

Section 6.2.1.2 Muobility. As
explained in section Il F of thig .
preamble, the scoring of this-fastor has
changed. Cag mobility is now based
only on vapor pressure, The maximum
value assigned for particulate mobility is
no longer the same as the maximum
nssigned for gas mobility, The
particulate mobility values are assigned
based on Figure 8-3 or the equation in
the text along with Table 6-12, The -
values assigned have been put on linear
scales to be consistent with the new
structure of the wasle charanteristics

factor catogory. The text has been
simplified. L A
Section 6.2.1.3 Caleulation of

. toxicily/mobility factor value, Table 8-

13, proposed rule Table 2-12, the matrix
for assigiing toxicity/mobility factor
values has been revised to reflect.the
changes in values assigned to both
factors, Co
Section 6.2.2 Hozardous waste
quantity. Descriptive text has been
removed and § 24.2 Is referenced,
Section 8.2.3 Caloulation of waste
characteristics factar category value,
The lext has been revised to Indicate the
multiplication of the component factors,
thé new maximum value, and ths table
used to assign the factor category valve.
Section 6.3 Targels. The target
distance limil has bean modified to
include targets beyond four miles when
an obsérved release extendd beyond
that distange, Text has been added to
explain how to evaluate populations and
gensitive environments exposed to
actual contamination. Text was added
to clarify that actual contamination
based on an observed release
established by direct observation should
be considered Level I, Table 6-14,
Health-Based Benchmarks for
Hazardous Substances in Ajr, has been
added to list the benchmarks hsed for
this pathway, Table 8-15, Air Migration
Pathway Digtance Weights (proposed
rule Tuble 2-16), has been revised to
reflect changes in the distance weighls
discussed in section I O of this
preamble, ‘
Section 6.3.1 Neargst individual, 'The
title has been changed from meaximally
exposed individual. As discussed abave,
this factor is now evaluated based on
actual contamination and potential
contamination. The name of Table 6-18
{proposed rule Table 2-15) has been
changed and the values have been
ravised based on changes to the
distance weights. Descriptive text has
been removed.
Section 83.2 Population. Evaluation
of population based on health-based
benchimarks has been added as

" discussed in section I{l H of this

preamble,

Section 8.3.2.1 Level of
contamination, Explaing how to
evaliate population based on

‘concentrations of huzardous substances

in samples.
Section 6.9.2.2 Level I

concentraliong, Explains how to

evalnate populations exposed to Level ]

- concentrdtions. The scoring cap was

climinated, end the multiplier (ie.,
weight)'is how 10..
Section 6.3.2.3 Level Il

i ¢oncentrations. Explains how to:
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evaluate populations e\posed to Level II
concentrations, .

-Seclion 6.3.2.4 Polenha}
conlamination. Eiplains how lo assxgn
values to-populations potentially ™
exposed to contaminalion from the site.
The formula for calculating population
values has béen reviged. Table 6-17,

which assigns dislance~welghted values

. for populations in each distance
category, has been added. The values in
- thetable were determined by slatistical
simulation to yield the same populauon.'
on average, as the use of the formulas in
the proEosed rule. The use of population
ranges has been adopled a8 part of the -
_ simplification discussed in section'{ll A.
. The rounding tule has been changed, the
scoring cap was eliminated, and the
mulhpher (.., weight) Is now 0.1
Section 6.3.2.5 Calculation of the

population factor value. Explains how to -

calculate the factor value. The scoring
cap was eliminated.

Section 6.3.3 HResources. Explams
‘how lo assign points lo resources, which
'in thig pathway is based on the presence
of commercial agriculture, commercial
silviculture, and major or designated
recreation areas, o

Seclion 6.3.4 Sensitive
environments. Explains how sensitive
environments are evaluated based on
actual and polential contamination, The
maximum value that can be assigned to”
this factor is limited, but is grealer than
in the proposed rule. The limit is
- determined by scoring'the pathway with

only sensitive environments in the
targets factor calegory; the pathway
score under these condilions may not
exceed 60 points,

Sectioh 6.3.4.1 Actial
contamination, Explams how to assign
factor values for sensitive environments
subject to actual contamination and how
to assign values lo wetlands based on
tolal acreage. A new Table 8-18,
Wellands Rating Values for the Air
Migration Pathway, has been added to
assign values to wetlands based on

' acreage.

Seclion 63.4.2 Potential
contamination. Explains how lo
calculate the factor value for potentially
contaminated sensitive environments
and how to assign values to wetlands
based on total acreage within each
distance calegory. The rounding rule has
been changed,

Section 6 3.4.3 Calculation of
sensilive environments factor value,
Explains how to calculate the factor
value. The rounding rule has been -
changed. '

Section 6.3.5. Cdloulation of targels
factor category volue. Text has been
revised to reflect the new names for
faclors.

Section 64 Caloulgtion of air
migration pathway score. Text has been:
revised lo reflect the new divisor.

In addition to the above noted
changes, the land use factor, Figure 2-2,

and Tables 2-2, 2-3, 2-13, 2-17, and 2-19

in the proposed rule have been removed,

Section 7 Sites Containing Rad:oacnve
Subitances

This entire part of the rule is new. As
discussed in section I E of the
preambie, this section has been added
to provide direction on evaluating sites
containing radioactive.substances.
Table 71 lists factors evaluated

" differently for such sites.

Section 7.1 Likelihood a{ release/

" likelihood of exposure. Explains the

approach to evaluating the factor
category.

Seclion 7.1.1 Observed release/
observed contamination. Explains how
to evaluate observed release (observed
contamination) for radionuclides. The
evaluation differs for radionuclides that
occur naturally or are ubiquitous in the
environment, for man-made
rqdionuélidea without ubiquitous
background concentrations in the
environment, and for gamma-emitting
radionuclides in the soll expasure
pathway, This section also explains the
appropriate procedures for sites with
mixed radioactive and other hazardous

‘subslances,

Section 7.1.2  Potential ta release,
Explains that potential to release factors
are evaluated on the physical and
chemical properties of radionuclides, not
their radioactivity,

“Section 7.2 Wasle characleristics.
Lists the factors evaluated,

Section 7,21 Human toxicity.
Explains how to assign toxicity values
to radioactive substances and describes
appropriale procedures for sites
containing mixed radionuclides and
other hazardous subslances,

Section 7.2:2 Ecosystem toxicily.
Explains that ecosystem toxicity for
radionuclides is assigned a value in the
same way as is human toxicily except
that the default value is 100 rather than
1,000 .

"Section 7.2.3 Persistence, Explains
that radioactive substances ure assigned
persistence values based solély on half-
life—radioactive half-life and
volatilization half-life, Explains how to
evaluale persistence for mixed '
radioactive and other hazardous
substances.

Section 7.2.4  Selection of the
substance polentially posing greotest
hazard, The gection explains how to
select the subsiance potentially pnsmg
the greatest hazard.

Sechon 225 Hazardousvaste
quantity, Explains how to evaluate the
hazardous, waste quantity fuctor for
sites.containing radlonctive substances.

Section 7.2.5.1 Source hazardous
waste quantity for radionvclides. .
Describes differences between the
migralion pathways and the soil
exposure pathway,

Section 7.2.5.1.1 Rod:onuchde
constituent guarnitity (Tier A). Explains
how to evaluate radionuclide
constituent quanuty for rudionuclides,

Settion 7.2.5.1.2" Radionuclide

\wastestrédm quantity (Tier B). Explains

how to evaluate radiohvclide
wastestream quanmy for radlonuchdes
Section 7.2.5.1.8 C'alculahon of '
source hazardaus wasle guantity value
for radionuclides, Explains how to
assign a source value.
Section 7.2.8.2. Culculation of

hazardous waste quantily faclor valve

for radienuclides. Explains how to
calculate the hazardous waste quantity
factor value for radionuclides and
describes use of the minimum value,
which ig either 10 or 100 {as descnbed n
section 2.4:2.2-above).

Section 7.2.53 Calculation of
hazardous waste quantity factor value
Jor gites containing mixed radioactive
and other hazardous substonces. '
Explains how to calculale the factor -
value for these'sites.

Section 7.3 Targets, Explains how to
evaluate targets al siles containing
radloachve substanices and sites
containing radioactive énd other
hazardous substances.

Seclion 7.3.1 Level of contamination
ala sampling location, Explains how ta
determine the appropriate level of
contaminalion. ‘

Section 7.3.2 Selection of
benchmarks and comparisons with
observed release/observed
contamination, This section lists the
benchmarks and explains how they are
used in delermining the level of
conlamination.

V. Required Analyses
A. Executive Order No. 12261
Under Executive Order No. 12261, the

Agency must judge whether a regulation
" iz "major” and thus subject to the

requirement of a Regulatory Impact
Analysis. The rule published today is
nol major because the rule will nol
result in an effect on the economy of
$100 million ot more, will not result in
increased costs or prices, will not hhve
significant adverse effects on
compelition, employmenl investment,
productivily, and mnovallon and w:ll

1
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no! significantly disrupl domestic and
exporl markets, .

To estimale the costs associated with
the final rule, a {inal economic analysis
entitled "Economic Impast Analysis of
the Revised Hazard Ranking System"
was prepared as an addendum to the
December 1987 economic impact
analysis (EIA) to incorporate new data.

"Ag'ip the January 7988 E]A, the total
annual cost of implementing the final
rule is estimaled as a function of the
number of Screening Sls (SS1) and
Listing SIs (L.SI) that will be conducted
annually and the unil cost of each, In the
January 1988 EIA, estimates of total
tosts were developed assuming 1,130
§SIs and 100 LS!s would be conducted
annually. The Agency now estimates
that 1,100 SIs will be conducted
annually (EPA is no langer using the
{erms SS1 and LS!). The lotal annua!l
cos! is estimated to be $76.8 million, the
sum of the cost of conducting 1,000 Sls
at a unit cost of $55,000, 70 Sis for NPL
siles (without monitoring wells} at a unit

cost of $100,000, and 30 Sls for NPL sites -

(with monitoring wells) at a unit cost of
$160.000.

To estimate the incremental cosl of
implsmenting the {inal revised version
of the HRS, the unit cost of conducting
all preremedial listing activities using
the current HRS from Lhe January 1988
FlA is updated, That cost was estimated
to be $58,200 in the January 1988 EIA,
and was developed assuming the PA
had already been conducted. The 1988
estimate is a function of 480 hours of
Field Investigation Team {FIT) technical
{ime valued at $40 per hour énd 30 -
sumples being evaluated at a unit cost of
$1,300 per sample. To compare the costs
of the current HRS to those developed
above for the final revised version of the
IIRS, the FIT technical time is valued at
$30 per hour and each sample
evsluation is estimaled lo cost $1,000.
The revised tolal cost of conducling all
listing activities beyond the PA for the
cuitent HRS, therefore, is estimated to
be $54,000. In addition, the average level
of effort for a PA under the current HRS
is estimated {o be 60 hours, and the unit
cast of the PA, assuming a 850 FIT
hourly rate, is estimated to be $3,000.

Based on these revisions, the annual
cost of using the current HRS is
estimated lo be $65.4 million, the sum of
the cost of conducting 2,000 PAs al a
unit cost of $3,000 ($6 million) and the
cost of conducting 1,100 Sls at a unit
cost of $54,000 ($69.4 million). Compared
to the current HRS, the annual
incremental cost of using the final
revised version of the HRS is estimated
to be $13.4 million, On the basis of this
evaluation, implementing the final

revised version of the HRS would not
constitule a major rule, because the
annual incremental cost of the final rule
is less than $100 million. No negative
economic effects are anticipated from
this rule. o

B. Regulatory Flexibility Determination

Appendix A of the December 1987 EIA
includes an ngsessment of the ability of
responsible parties to pay the costs of
HRS scoring under the current HRS and
the three alternative scoring
mechanisms considered al that time,
That analysis evaluated the impact of
HRS cosls under each ranking
methodalogy on the financial viability of
15 sample companies. Under that
analysis, only the smallest sample firm
(one with an average net income of
$53,700) was expacted to have difficulty
in paying the cos!s of conducting a
complete Sl under each of the
alternative ranking scenarios. The new
unit cost of a complete SI developed
during the Phase I fipld tegt and used in
this economic analysis falls within the
range of costs already evaluated in
appendix A of the December 1987 EIA.
Given the previous analysig, EPA
concludes that most sample firms are
healthy enough financially to be able to
afford the expenditures associated with
HRS site inspections, Responsible
Parlies (RPsg) that are financially similar
to the smallest firm (Firm 15 in appendix
A of the December 1987 RIA), however,
do not have the assets or the income to
enable them lo assume payments similar
to the eslimates derived for the S{ done
under the current HRS or the final
revised version of the HRS,

The Regulatory Flexibility Act of 1980
requires that Federal agencies explicitly
consider the elfects of proposed and
existing regulations on small entities
and examine alternative regulations that
would reduce significant adverse
impacts on small entities. The small
entities thal could be affected by the
revisions to the HRS are small
businesses and sma)l municipalities that
are responsible for hazardous wastes at
a gite, Based on the updated analysis
presenied here, EPA concludes that
using the final rule is unlikely lo result
in a significant impact on a substantial
number of small entities. As discussed
in the December 1987 EIA, Lhis
conclusion is drawn because small firms
are no more or less likely 1o be
responsible parties than are large firms.
In addition, when they are RPg, small
firms usually are one of severa)
companies responsible for a site and .
probably would not bear the full burden
of linbility for HRS expenditures and
other cleanup costs, ' :

C. Poperwork RHeduction Acl

The infarmation collection
requirements contained in this rule have
been approved by the Office of ’
Management and Budget {OMB} under
the provisions of the Paperwork
Reduction Act, 44 U.S.C. 3501 el seq.,
and has assigned OMB.control numbet
2050-0095.

" Public reporting burden for this
collection of informalion is estimaled to
be 620 hours per response, including
time for reviewing instructions,
searching existing data sources,
gothering and maintaining the data
needed, and completing and reviewing
the collection of information, Send
comments regarding the burden estimate
or any other aspect of this collection of
information, including suggestions for
reducing this burden, to Chief,
Information Policy Branch, PM—U.S,
Envivonmental Protection Agency, 401 M
St., SW.,, Washinglon, DC 20460; and the
Office of Information and Regulatory
Alfairs, Office of Management and
Budgel, Washington, DC 20503, marked
“Attenlion: Desk Officer for EPA."

D. Federalism Implications

E.O. 12612 requires agencies to assess
‘whether a regulation will have
substantial direct effects on the States,
on the relationship between the national
government and the States, or on the
distribution of power and
responsibilities among the various levels
of government. EPA has delermined that
this regulation does not have federalism
implications and that, therefore, a
Pederalism Assessment is not required.

List of Subjects in 40 CFR Part 300

Air pollution controls, Chemicals,
Hazardous materials, Intergovernmental
relations, Natural resources, Oil
pollution, Reporting and recordkeeping,
Superfund, Waste treatment and
disposal, Water pollution control, Water
supply.

Daled-November 8, 1980,

William K. Reilly,
Administrator,

40 CFR part 300 is amended as

follows:

PART 300—{AMENDED]

1. The authority citation for part 300
continves to read as follows:

Authority: 42 U.8.C. 8605; 33 U.S,C.
1321{c)(2): E.O. No, 117535, 38 FR '21243; E.O
No. 12580, 52 FR 2028, '~

2. Part 300, appendix A is reviged to
read ag follows: '

176



ATTACHMENT B:
Federal Register Vol. 82, No. 5. January 9, 2017.

Addition of a Subsurface Intrusion Component to the
Hazard Ranking System. 40 CFR Part 300 Preamble

177



AUTHENTICATED
US GOVERNMENT.
INFGAALATION

[eI2e)

2760

Federal Register/Vol. 82, No. 5/Monday, January 9, 2017 /Rules and Regulations

ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Part 300

[EPA-HQ-SFUND-2010-1086; FRL-9956—
58-OLEM]

RIN 2050-AG67

Addition of a Subsurface Intrusion
Component to the Hazard Ranking
System

AGENCY: Environmental Protection
Agency (EPA).
ACTION: Final rule,

SUMMARY: The U.S, Environmental
Protection Agency (EPA) is adding a
subsurface intrusion (SsI) component to
the Hazard Ranking System (HRS),
which is the principal mechanism that
EPA uses to evaluate sites for placement
on the National Priorities List (NPL).
The NPL is a list of national priorities
among the known or threatened releases
of hazardous substances, pollutants or
contaminants throughout the United
States. Sites on the NPL are priorities for
further investigation to determine if
further response actions are warranted.
The subsurface intrusion component
(this addition) expands the number of
available options for EPA and state and
tribal organizations performing work on
behalf of EPA to evaluate actual and
potential threats to public health from
releases of hazardous substances,
pollutants, or contaminants, This
addition enables EPA to directly
consider human exposure to hazardous
substances, pollutants, or contaminants
that enter regularly occupied structures
through subsurface intrusion in
assessing a site’s relative risk, and thus,
enable sites with subsurface intrusion
contamination to be evaluated for
placement on the NPL,

DATES: This final rule is effective
February 8, 2017.

ADDRESSES: The EPA has established a
docket for this action under Docket ID
No. EPA-HQ-SFUND-2010-1086. All
documents in the docket are listed on
the http://www.regulations.gov Web
site. Although listed in the index, some
information is not publicly available,
e.g., CBI or other information whose
disclosure is restricted by statute.
Certain other material, such as
copyrighted material, is not placed on
the Internet and will be publicly
available only in hard copy form.
Publicly available docket materials are
available electronically through htip://
www.regulations.gov or in hard copy at
the EPA Docket Center Reading Room
(see hitps://www.epa.gov/dockets/epa-

docket-center-reading-room for more
information),

FOR FURTHER INFORMATION CONTACT:
Terry Jeng, phone: (703) 603-8852,
email: jeng.terry@epa.gov, Site
Assessment and Remedy Decisions
Branch, Assessment and Remediation
Division, Office of Superfund
Remediation and Technology
Innovation {Mail Code 5204P), U.S.
Environmental Protection Agency, 1200
Pennsylvania Avenue NW, Washington,
DC 20460; or the Superfund Hotline,
phone (800) 4249346 or {703) 412—
9810 in the Washington, DC
metropolitan area.

SUPPLEMENTARY INFORMATION: The
information presented in this preamble
is organized as follows:

1. Statutory Authority for Regulatory Change
II. Background
A. The Hazard Ranking System
B. Site Assessment and the Superfund
Remedial Process
C. Impact of the SsI Addition on Current
Cleanup Programs, Resources and Cost
D. Impact of the Subsurface Intrusion
Addition on the Hazard Ranking System
HI. Overview of the Final Rule
A. HRS Structure With the Subsurface
Intrusion Component
B. SsI Component Addition
1. New Definitions
2. Delineation of Areas of Subsurface
Intrusion
a. Area of Observed Exposure (AOE)
b. Area of Subsurface Contamination (ASC)
3. Likelihood of Exposure
a. Observed Exposure
b. Potential for Exposure
¢. Calculation of the Likelihood of
Exposure Factor Category Value
4. Waste Characteristics
a. Toxicity/Degradation
b. Hazardous Waste Quantity
c. Calculation of the Waste Characteristics
Factor Category Value
5. Targets
a. Identification of Eligible Targets
b. Exposed Individual and Levels of
Exposure
¢. Population
d. Resources
e. Calculation of the Targets Factor
Category Value
6. Calculation and Incorporation of the SsI
Component Score Into the HRS Site
Score
a. Calculation of the SsI Component Score
b. Incorporation of the SsI Component
Score Into the Soil Exposure and
Subsurface Intrusion Pathway Score
¢, Incorporation of the Soil Exposure and
Subsurface Intrusion Pathway Score Into
a Site Score
C. Testing the SsI Component
1. Conceptual Site Model/Sensitivity
Analysis
2., Test Site (Tier 1) Summaries
3. Pilot Study
IV. Summary of Changes to the HRS
A. Changes Since Proposal
B. Summary of Updates to the HRS
(Sections 2, 5, 6, and 7)

V. Discussion of Major Comments

A. Responses to Comments on EPA
Questions Posed in the Proposed Rule

B. Major Comment Theme Summaries and
Responses

VI Statutory and Executive Order Reviews

A. Executive Order 12866: Regulatory
Planning and Review and Executive
Order 13563: Improving Regulation and
Regulatory Review

B. Paperwork Reduction Act (PRA)

C. Regulatory Flexibility Act (RFA)

D. Unfunded Mandates Reform Act
(UMRA)

E. Executive Order 13132: Federalism

¥, Executive Order 13175: Consultation
and Coordination With Indian Tribal
Governments

G. Executive Order 13045: Protection of
Children From Environmental Health
Risks and Safety Risks

H, Executive Order 13211: Actions
Concerning Regulations That
Significantly Affect Energy Supply,
Distribution or Use

I. National Technology Transfer and
Advancement Act

J. Executive Order 12888: Federal Actions
To Address Environmental Justice in
Minority Populations and Low-Income
Populations

K. Executive Order 12580: Superfund
Implementation

L. Congressional Review Act (CRA)

1. Statutory Authority for Regulatory
Change

EPA has revised the HRS, the
principal mechanism for placing sites
on the NPL, to add a component for
evaluating the threat or potential threat
posed by subsurface intrusion to protect
human health and the environment.
Without an evaluation of threats posed
by subsurface intrusion contamination,
the HRS is not a complete assessment
because it omits a known pathway of
human exposure to contamination. The
addition of subsurface intrusion to the
HRS is compliant with Comprehensive
Environmental Response,
Compensation, and Liability Act
(CERCLA) Section 105(a)(8)(A), which
requires EPA to prioritize sites based on
“the population at risk, the hazard
potential of hazardous substances at
such facilities, the potential for
contamination of drinking water
supplies, the potential for direct human
contact [and] the potential for
destruction of sensitive ecosystems.
This addition to the HRS also improves
the agency’s ability to identify priority
sites for further investigation and
enhances EPA’s ability, in dialogue with
other federal agencies and the states and
tribes, to determine the most
appropriate state or federal authority to
address sites, For information on
alternatives to this rulemaking that were
considered for addressing subsurface
intrusion contamination, please see the
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preamble to the proposed HRS Ssl
Addition [81 FR 10372, February 29,
2016].

Additionally, the Government
Accountability Office (GAO) stated in
its May 2010 report :

EPA may not be listing some sites that pose
health risks that are serious enough that the
sites should be considered for inclusion on
the NPL. While EPA is assessing vapor
intrusion contamination at listed NPL sites,
EPA doss not assess the relative risks posed
by vapor intrusion when deciding which
sites to include on the NPL. By not including
these risks, states may be left to remediate
those sites without federal assistance, and
given states’ constrained budgets, some states
may not have the ability to clean up these
sites on their own . . . However, if these
sites are not assessed and, if needed, listed
on the NPL, some seriously contaminated
hazardous waste sites with unacceptable
human exposure may not otherwise be
cleaned up.

The authority for these technical
modifications to the HRS is in section
105(a)(8)(A) of CERCLA enacted in
1980, Under CERCLA, the National Oil
and Hazardous Substances Pollution
Contingency Plan (NCP) (40 CFR 300)
must include criteria for determining
priorities among releases or threatened
releases for the purpose of taking
remedial or removal actions. Section
105(a)(8)(A) of CERCLA required EPA to
establish:

[Clriteria 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
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 hazardous
substances at such facilities, the potential for
contamination of drinking water supplies,
the potential for direct human contact [and]
the potential for destruction of sensitive
ecosystems.

To meet this requirement and provide
criteria to set priorities, EPA adopted
the HRS as Appendix A to the NCP (47
FR 31180, July 16, 1982), The HRS was
last revised on December 14, 1990 (55
FR 51532) to include the evaluation of
additional threats to ensure a complete
assessment of the relative risk that a site
may pose to the public. Section
105(a)(8)(B) of CERCLA requires that the
statutory criteria described in section
105(a)(8)(A) be used to prepare a list of

1EPA’s Estimated Costs to Remediate Existing
Sites Exceed Current Funding Levels, and More
Sites are Expected to Be Added to the National
Priorities List, GAO Report to Congressional
Requesters, GAO-10-380, May 2010,

national priorities among the known
releases, or threatened releases
throughout the United States. The NPL
is Appendix B of the NCP {40 CFR 300,
Appendix B).

In 1986, Congress passed the
Superfund Amendments and
Reauthorization Act (SARA) (Pub, L.
99-499), which added section 105(c){1)
to CERCLA, requiring EPA to amend the
HRS to assure ‘‘to the maximum extent
feasible, that the hazard ranking system
accurately assesses the relative degree of
risk to human health and the
environment posed by sites and
facilities subject to review.” In addition,
CERCLA section 115 authorizes EPA to
promulgate any regulations necessary to
carry out the provisions of CERCLA.

Furthermore, the Congressional
Conference Report on SARA included
the absolute standard against which
HRS revisions could be assessed:

This standard is to be applied within the
context of the purpose for the National
Priorities List; i.e., identifying for the States
and the public those facilities and sites
which appear to warrant remedial actions.

* * * This standard does not, however,
require the Hazard Ranking System to be
equivalent to detailed risk assessments,
quantitative or qualitative, such as might be
performed as part of remedial actions, The
standard requires the Hazard Ranking System
to rank sites as accurately as the Agency
believes is feasible using information from
preliminary assessments and site inspections
* % * Meeting this standard does not require
long-term monitoring or an accurate
determination of the full nature and extent of
contamination at sites or the projected levels
of exposure such as might be done during
remedial investigations and feasibility
studies. This provision is intended to ensure
that the Hazard Ranking System performs
with a degree of accuracy appropriate to its
role in expeditiously identifying candidates
for response actions. [H.R. Rep. No. 962, 99th
Cong,, 2nd Sess. at 199-200 [1986]]

When the HRS was last revised in
1990, the technology to detect and
evaluate subsurface intrusion threats
was not sufficiently developed. For
example, there were no health-based
benchmark concentration values for
residences or standardized technologies
for sampling indoor air, precision of
analytical equipment prior to
computerization was limited, and
associations between contaminated
ground water and soil vapors were not
well understood. However, it is now
possible for subsurface intrusion threats
to be evaluated in a more
comprehensive manner, Therefore, it is
now appropriate, given the potential
that subsurface intrusion presents for
direct human contact, to add to the HRS
the consideration of threats due to
subsurface intrusion,

This final rule ensures the HRS does
not omit a known pathway of human
exposure to contamination due to
subsurface intrusion of released
hazardous substances and provides a
mechanism for assessing subsurface
intrusion threats and identifying sites
for placement on the NPL. Furthermore,
these sites are now eligible for
Superfund-financed remedial actions,

IL Background

The HRS is a crucial part of the
agency’s program for determining which
sites are a priority for further remedial
investigation and possible cleanup
under CERCLA. To understand the
importance of this rulemaking it is
necessary to understand the role of the
HRS in identifying sites for the NPL, the
role of the HRS in the overall site
assessment and Superfund remedial
process, and this final rule’s impacts on
current and future Superfund activities.
In addition, it is also necessary to
understand the impact of adding the SsI
component to the HRS.

A. The Hazard Ranking System

The HRS is a scoring system used to
assess the relative risk associated with
actual or potential releases of hazardous
substances from a site based on the
information that can be collected in a
preliminary assessment (PA) and site
inspection (SI). The HRS is not a tool for
conducting a quantitative risk
assessment and was designed to be a
measure of relative risk among sites
rather than absolute site-specific risk,
As required by CERCLA, EPA has
designed the Superfund program to
focus its resources on the priority sites,
Consequently, the initial studies—the
PA and SI—which are performed on a
large number of sites, are relatively
modest in scope and cost compared to
the remedial investigations and
feasibility studies subsequently
performed on NPL sites.

Because of the need to expeditiously
perform PAs and Sls, Congress placed
certain constraints on the data
requirements for an HRS evaluation.
The required HRS data should be
information that, for most sites,.can be
collected during a screening level site
inspection or that are already available.
Thus, the HRS does not rely on data that
require extensive sampling or repeated
sampling over extended periods of time,
However, EPA allows for the expansion
of the typical SI to allow for additional
data collection for more complex sites
that cannot be adequately characterized
using standard SI methodologies. The
HRS has also been designed so that it
can be applied consistently to a wide
variety of sites, enabling sites to be
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ranked relative to each other with
respect to actual or potential hazards.

Based on the state of the science, site
specific data may be collected beyond
that which is normally available after a
typical site inspection. In these
situations, the HRS in general, and the
Ssl component, can incorporate that
data into the HRS evaluation. For
example, the SsI component can use
site-specific data as follows:

¢ Determination of the Hazardous
Waste Quantity Factor Value—If the
mass of all hazardous substances can be
adequately determined (i.e., is known or
can be estimated with reasonable
confidence), the HRS requires this
estimate (identified as a Tier A estimate)
be used to assign the hazardous waste
quantity for all regularly occupied
structures in an area of exposure (AOE)
for which this information is available.
See section 2.4.2 and 5.2.1.2.2 of the
HRS.

¢ Determining the extent of an ASC—
If sufficient data are available and state
of the science shows there is no
unacceptable risk due to subsurface
intrusion into a regularly occupied
structure located within an ASC, that
structure or subunit can be excluded
from the ASC. Therefore, such
structures would not be included in the
evaluation of the Hazardous Waste
Quantity Factor or in the determination
of other factors evaluated based on
structures or subunits within an ASC.
See section 5.2.0 of the HRS.

e Populations within the ASC—If
sufficient structure-specific
concentration data is available and state
of the science shows there is no
unacceptable risk of exposure to
populations in a regularly occupied
structure in an ASC, those populations
are not included in the evaluation of the
Targets Factor Category. See section
5.2.1,3 of the HRS.

EPA notes that if other site-specific
information is available that clearly
demonstrates that the site does not pose
an unacceptable risk to human health
via subsurface intrusion, there are
points during the PA or SI process,
where further evaluation of the site for
the subsurface intrusion threat by the
Superfund program can be terminated.
Please see section B, of this preamble for
further information on the Site
Assessment process,

As EPA explained when it originally
adopted the HRS, “the HRS is a means
for applying uniform technical

judgment regarding the potential
hazards presented by a facility relative
to other facilities, It does not address the
feasibility, desirability, or degree of
cleanup required.” (47 FR 31220, July
16, 1982).

The HRS uses a structured value
analysis approach to scoring sites, This
approach assigns values to factors
related to or indicative of risk, The basic
elements of the HRS are factors that are
based on information that can be
collected in a limited screening
assessment. A scale of numerical rating
values is provided for each factor and a
value is assigned to each factor based on
conditions at the site. Individual values
are then weighted. The factors are
grouped into three factor categories—
observed release/route characteristics,
waste characteristics, and targets—and
are combined to obtain factor category
scores. Each factor category has a
maximum value, as does each of the
component factors within the category.
The relevant factor category scores are
multiplied together within each
pathway and normalized to obtain a
pathway score. The pathway scores are
combined using a root-mean-square
approach to calculate the overall site
score; that is, the final HRS score is the
square root of the sum of the squares of
the pathway scores divided by the
square root of the number of HRS
pathways. If all pathway scores are low,
the HRS score will be low. However, the
final score will be relatively high even
if only one pathway score is high. EPA
considers this an important requirement
for the HRS scoring because some
extremely dangerous sites pose threats
through only one migration mode. For
example, at a site, leaking drums of
hazardous substances may be
contaminating drinking water wells,
thereby posing a significant threat via
the groundwater migration pathway. But
if the drums are buried deeply enough
and the hazardous substances are not
very volatile, the drums may not release
any hazardous substances and not pose
a threat to the air or o surface water.

EPA emphasizes that the HRS score is
a number between 0 and 100, which
reflects relative risk amongst candidate
NPL sites, An HRS site score is not a
measure of actual site-specific risk.

B. Site Assessment and the Superfund
Remedial Process

EPA’s Superfund remedial site
assessment process evaluates sites to

ascertain if further investigation is
needed for determining whether an
unacceptable risk is present,

The majority of sites evaluated
through the EPA’s site assessment
program do not meet the criteria for
possible placement on the NPL and are
“screened out” of the Superfund
Remedial process. (See Figure 1. Status
of EPA’s Site Assessments). Since EPA
adopted the HRS, 52, 859 sites have
been assessed under EPA’s Superfund
program. Of those sites, 1,782 were
placed on the NPL, as of September
2016.

Site Assessment Strategy

The site assessment process is
structured as a series of limited
investigations which may include: (1) A
Pre-CERCLA screening assessment; (2) a
preliminary assessment; and (3) a site
inspection or expanded site inspection
(Figure 2. Site Assessment Process,
below, illustrates this process). If a site
progresses through the site assessment
progcess for further investigation, the
requirements for documenting risk
become increasingly rigorous, The
following includes a summary of the
major phases of the site assessment
process.

o A Pre-CERCLA Screening is an
initial review of existing information on
a possible Superfund site. If a release of
a hazardous substance has occurred or
if the potential of a hazardous substance
to release exists the site may be eligible
for further remedial evaluation under
CERCLA authority. If further evaluation
is warranted the site should be entered
into the remedial assessment active site
inventory for further assessment.

¢ The PA decision process parallels
an HRS analysis, but makes
environmental “worst-case”
assumptions of possible significant risk
regarding transport of contamination to
receptors based on minimal available
information and professional judgment.

» The SI collects information to
confirm the accuracy of the PA
assumptions, The information should be
sufficient to support an HRS evaluation
with minimal further investigation,

¢ If placement on the NPL is pursued,
the information collected during the SI
provides the basis for supporting the
HRS scoring scenario,
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52,859 Sites
Assessed under Superfund

7137 sites
pre-screened out

qﬁk 150 sites added
= annually
45,722 Sites
Placed in Active Site Inventory

1,888 Sites Rem

36,989 sites required 5,063 MNPL- Caliber sites
no further action under ——— .~ —— P Referred to a Non-NPL
Superfund program Clean-up Program:

As of 10/192016

= 43% Deferred to RCRA

= 32% Referred to State/Tribal

= 20% Referred to EPA Remaval
= 5% Other Cleanup Programs

Figure 1. Status of EPA Site Assessments

The following discussion provides
further information on each of these
phases.

Pre-CERCLA Screening Assessment

A Pre-CERCLA Screening is used to
establish whether:

e A release or potential release of a
hazardous substance has occurred at a
site;

e The site is eligible for further
remedial assessment under CERCLA
authority;

e The site needs further attention
under Superfund or another cleanup
program; and

e The site warrants entry into the
federal Superfund program’s active site
inventory for further assessment or
response.

Determining whether releases of
hazardous substances, pollutants, or

contaminants can be addressed by
CERCLA requires the application of site-
specific facts to CERCLA statutory
requirements and EPA policy. The
initial determination as to whether a site
warrants further investigation is based
on three site-specific facts including: (1)
Evidence of an actual release or
potential to release; (2) targets impacted
by a release of contamination at the site;
and (3) documentation that a target has
been exposed to a hazardous substance
released from the site. Examples of
targets include populations, drinking
water wells, drinking water surface
intakes, municipal wells, fisheries and
sensitive environments.

Preliminary Assessment

A PA uses readily available data to
determine if there is evidence of a

release that poses an unacceptable
possible threat as specified in the NCP
(40 CFR 300.420).

e The PA is a limited-scope
investigation performed by States and/
or EPA on every CERCLA site

e The PA may include the collection
of readily available information and an
on- or off-site reconnaissance may be
conducted

e The PA distinguishes, based on
already existing information, between
sites that appear to pose little or no
threat to human health and the
environment and sites that require
further investigation to determine if the
threat to human health and the
environment is unacceptable.
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Figure 2. Site Assessment Process

If based on the results of a PA, EPA
determines that a site warrants further
screening under the CERCLA remedial
program, the agency initiates a site
inspection

Site Inspection

The purpose of the Sl is to collect the
data necessary to perform an HRS
evaluation. An SI determines if a release
of a hazardous substance poses an
actual or potential threat to human
health or the environment, to determine
if there is an immediate threat to people
or the environment in the area, and to
collect sufficient data to enable the site
to be scored using the HRS. EPA may
expand the site inspection scope as
needed. This expanded site inspection
(ESI) collects additional data beyond

what is collected in the standard site
inspection to evaluate sites for HRS
scoring. ESIs are reserved for more
complex sites that cannot be adequately
characterized using standard site
inspection methods.

e Slinvestigators typically collect
waste and environmental samples to
determine the substances present at a
site and whether they are being released
to the environment, as well as other
information to perform an HRS
evaluation.

e EPA distinguishes, based on the
information collected during the SI,
between sites that appear to pose little
or no threat to human health and the
environment and sites that require
further investigation to determine if the

threat to human health and the
environment exists.

e If the information indicates a threat,
EPA determines the best approach for
addressing the threat, which can be
placement on the NPL or use of an
alternative authority.

If at any time in this site assessment
process, EPA determines that sufficient
information indicates the site poses no
unacceptable risk, or if it can be
addressed under alternative authorities
it can be removed from the process.
Also, if an imminent or substantial
endangerment to public health is
identified, EPA can initiate CERCLA
removal actions.
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The NPL Rulemaking Process

The NPL is a list of national priorities
for further investigation amongst the
known or threatened releases of
hazardous substances, pollutants or
contaminants throughout the United
States. The list, which is appendix B of
the NCP (40 CFR part 300), is required
under section 105(a)(8)(B) of CERCLA,
as amended. Section 105(a)(8)(B)
defines the NPL as a list of “releases”
and the highest priority “facilities’” and
requires that the NPL be revised at least
annually. The NPL is intended
primarily to guide the EPA in
determining which sites warrant further
investigation to assess the nature and
extent of public health and
environmental risks associated with a
release of hazardous substances,
pollutants or contaminants. The NPL is
of only limited significance, however, as
it does not assign liability to any party
or to the owner of any specific property.
Also, placing a site on the NPL does not
mean that any remedial or removal
action necessarily need be taken.

For purposes of listing, the NPL
includes two sections, one of sites that
are generally evaluated and cleaned up
by the EPA (the “General Superfund

section”) and one of sites that are
owned or operated by other federal
agencies (the “Federal Facilities
section”). With respect to the Federal
Facilities sites, these sites are generally
being addressed by other federal
agencies. Under Executive Order 12580
(52 FR 2923, January 29, 1987) and
CERCLA section 120, each federal
agency is responsible for carrying out
most response actions at facilities under
its own jurisdiction, custody or control,
although the EPA is responsible for
preparing a Hazard Ranking System
(“HRS”’) score and determining whether
the facility is placed on the NPL and
having oversight authority at the sites
for further actions.

NPL Site Selection Process

The NPL is required to be revised
annually and it is intended primarily to
guide EPA in determining which sites
warrant further investigation to assess
the nature and extent of public health
and environmental risks associated with
a release of hazardous substances,
pollutants or contaminants. This
selection process is illustrated in figure
3, below. Sites with HRS scores of 28.50
or greater are eligible for placement on

the NPL. Only non-Federal Facility sites
on the NPL are eligible for Superfund-
financed remedial actions. Once a site is
determined to be NPL-caliber and a
decision has been made that the federal
Superfund program should manage the
site cleanup, EPA regions apply a strong
initial presumption in favor of
placement on the NPL.

Once the site is proposed for the NPL
(i.e., announced in the Federal
Register), a 60-day comment period is
initiated to allow the public to comment
on the proposal. EPA responds to all
public comments, and depending on the
results of the public comment period,
the site could be removed from
consideration for placement of the NPL;
re-proposed in the future due to public
comments; or placed on the NPL. Once
the site is placed on the NPL, the
rulemaking can be challenged in court
under the Administrative Procedure Act
(APA). If no challenge is made or if the
court finds the rulemaking consistent
with APA requirements, it is then
eligible for further investigation under
the Superfund remedial program.
(Figure 3. Process for Placing a Site on
the NPL).

: EPA HQ
Site proposed to 60 day public
» responds to all
the NPL comment period comments
I
= OMB and State Site listing Site Site
Site promulgated B Approval continued reproposed dropped

90 days for legal
challenge

Figure 3. Process for Placing a Site on the NPL

C. Impact of the SsI Addition on Current
Cleanup Programs, Resources and Cost

This SsI addition to the HRS will have
the most significant impact on EPA’s
Superfund cleanup program. This
regulatory change expands available
options for EPA and organizations
performing work on behalf of EPA (state
and tribal partners) to evaluate actual
and potential threats to public health
and the environment from subsurface
intrusion contamination. This

modification to the HRS, by itself, only
augments the criteria for applying the
HRS. It has no effect on small
businesses.

This final rule will not affect the
status of sites currently on or proposed
to the NPL. Sites that are currently on
or proposed to the NPL have already
been evaluated under another pathway
(i.e., ground water migration, air
migration, surface water migration, or
soil exposure) and have been shown to
or are projected to qualify for placement

— — — =  Site delisted

on the NPL. The method selected for
including the Ssl evaluation in the HRS
site score can only result in an increase
in a site score, Therefore, all sites
qualifying for the NPL based on its HRS
site score prior to this final rule will
continue to do so. It is consistent with
section 105(c)(3) of CERCLA, as
amended, that these sites will not be re-
evaluated. This final rule will not
disrupt EPA’s placement of sites on the
NPL.
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The possible impact on federal
agencies other than EPA performing
Superfund actions will be less than that
on private sites being addressed by EPA.
Federal agencies currently address
subsurface intrusion issues as part of
their environmental programs and
authorities. Executive Order 12580
delegates broad CERCLA authority to
federal agencies for responding to actual
and potential releases of hazardous
substances where a release is either on,
or the sole source of the release is from,
any facility or vessel under the
jurisdiction, custody, or control of the
federal agency. Federal agencies are
required to exercise this authority
consistent with the requirements of
CERCLA section 120, as amended, and
implement regulations under the NCP,
for both NPL and non-NPL sites.
Therefore, federal agencies are in a
position to proactively identify and
respond to risks posed by subsurface
intrusion of hazardous substances into
regularly occupied structures for all
populations who live and work in areas
where the subsurface environment may
create exposures, If it is determined that
releases of hazardous substances pose
immediate threats to public health and
the environment, EPA fully expects that
the appropriate federal agency will
continue to undertake response actions
to address such threats. Many federal
agencies, including EPA, have
developed or are developing new or
updated agency-specific policy and
guidance documents to address
subsurface intrusion threats.

As a result of federal agency existing
environmental programs and
authorities, this rulemaking is not
anticipated to have a significant impact
to the resources and costs to federal
cleanup programs,

Since EPA’s overall appropriated
Superfund budget as well EPA’s
cooperative agreement budget for
performing site assessments will
continue to remain relatively steady,
EPA anticipates that this final rule will
not result in additional site assessments
nor the placement of more sites on the
NPL during any particular interval, but
rather a shift in the make-up of the type
of sites included on the NPL. EPA will
continue to review sites as part of
Superfund remedial site assessment to
determine whether sites are eligible for
further remedial evaluation under
CERCLA authorities and prioritize sites
that pose the highest risk. This is not a
change to how EPA currently evaluates
and prioritizes sites for the NPL.
Because the level of effort required to
evaluate a site, regardless of pathway,
varies on a site-by-site basis, depending
on the size and extent of contamination

at the site, it cannot be predicted with
any certainly that there will be an
increase in cost or level of effort for any
particular site due to this rulemaking,

This rulemaking, which could 18&(81 to
the inclusion of a site on the NPL that
did not qualify for the NPL previocusly,
does not itself impose any costs on
outside parties; it does not establish that
EPA will necessarily undertake
response actions, nor does it require any
action by a private party or determine
liability for site response costs. Costs are
limited to screening relevant sites for
subsurface intrusion contamination
during site inspections and the resulting
HRS evaluation and documentation
record preparation. Costs that arise from
site remedial responses are the result of
site-specific decisions made post-listing,
not directly from the act of listing itself,
These costs are a result of a release of
hazardous substances and would not be
incurred if hazardous substances had
not been released.

Later Superfund-related decisions that
consider information collected under
the HRS SsI Addition could separately
have specific economic costs and
benefits (e.g., remediation costs and
reduced risk), but these impacts are
contingent upon a series of separate and
sequential actions after listing a site on
the NPL. Therefore, addition of
subsurface intrusion to the HRS is
several regulatory steps removed from
imposing costs on private entities,

This rulemaking does not impose any
requirements on small entities, and
therefore can be certified as no
Significant Economic Impact on a
Substantial Number of Small Entities
(SISNOSE). With the exception of other
federal agencies, site assessments are
performed by EPA and on behalf of EPA
by states and tribes in cooperative
agreement partnerships with EPA.
Under section 601 of the Regulatory
Flexibility Act, federal agencies do not
fit under the definition of small
business, small entity, small
organization or small governmental
jurisdiction.

D. Impact of the Subsurface Intrusion
Addition on the Hazard Ranking System

This final rule, with the addition of a
subsurface intrusion component, does
not change the purpose of the HRS, its
fundamental structure or its application.
It does not change the balance between
the pathways or calculation of the
overall HRS site score and the same
cutoff score to qualify a site for the NPL
is maintained, The current approach for
scoring the ground water, surface water,
and air migration pathways is not being
altered by the addition of a subsurface
intrusion component. EPA added the

subsurface intrusion threat as a
component to the present soil exposure
pathway because its structure already
focuses on populations actually or
potentially coming into direct contact
with hazardous substances. The re-
structured pathway is called the “Soil
Exposure and Subsurface Intrusion”
pathway and now allows for the
consideration of the threat posed by
subsurface contaminant intrusion. The
Soil Exposure and Subsurface Intrusion
pathway retains the existing two soil
exposure threats (resident population
and nearby population) in the pathway
as one component, with subsurface
intrusion as the second component.

The narrow technical modifications
resulting from this Final Rule reflect the
agency’s actions to encompass
additional risks posed by releases of
hazardous substances and to address the
SARA statutory requirement that EPA
amend the HRS to assure “to the
maximum extent feasible, that the HRS
accurately assesses the relative degree of
risk to human health and the
environment posed by sites subject to
review,” Thus, the fundamental purpose
and structure of the HRS approach has
not changed with this amendment to the
HRS to include the consideration of
subsurface intrusion.

111, Overview of the Final Rule

This final rule revises the 1990 HRS
to include a component for evaluating
the threats posed from subsurface
intrusion. The following sections
discuss the structure of the HRS, the
subsurface intrusion component within
the HRS, the major factors of the
subsurface intrusion addition, and how
the evaluation will be performed using
a structure consistent with the other
threats, components, and pathways in
the HRS, but taking into account the
unique parameters impacting the
probability of exposure to subsurface
intrusion. All sites that qualified for the
NPL under the 1990 HRS, would still
qualify for the NPL under this revised
HRS. For a more comprehensive
description and rationale of changes, see
the February 28, 2016 Proposed Rule [81
FR 10372, February 29, 2016].

A. HRS Structure With the Subsurface
Intrusion Component

EPA added the evaluation of the
relative risk posed by subsurface
intrusion of hazardous substances into
regularly occupied structures by
restructuring the soil exposure pathway
from the 1990 HRS to include
subsurface intrusion. The soil exposure
pathway has been renamed the soil
exposure and subsurface intrusion
pathway to reflect both components of
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the new pathway. No changes are
included in the other three HRS
pathways, with the exception of the use

of a reference concentration instead of a
reference dose to determine a hazardous
substance’s health-based benchmark in

Figure 4. HRS Structure with Subsurface Intrusion Addition

the air migration pathway. See Figure 4
for a depiction of how the promulgated
addition fits into the HRS structure.
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As explained in the preamble to the
proposed HRS SsI addition, the
subsurface intrusion component is
added as a new component of the soil
exposure and subsurface intrusion
pathway. The soil exposure pathway
included in the 1990 HRS is retained as
one component of the Soil Exposure and
Subsurface Intrusion pathway. The
scoring of the soil exposure component
remains unaltered, but the score is
assigned as the soil exposure
component score, not the pathway
score. (See section 5.1 of the HRS). As
discussed in greater detail below, the
SsI component has the same basic
structure, scoring, and weighting as
other parts of the HRS.

The score for the soil exposure and
subsurface intrusion pathway is based
on a combination of the two component
scores—soil exposure and subsurface
intrusion but the pathway score is
capped at the same value as other HRS

pathways. The soil exposure component
score is added to the subsurface
intrusion component score to determine
the pathway score. The two component
scores are additive to reflect that
populations may be exposed via both
routes: The soil exposure component
reflects exposures to people when
outside a structure and focuses on
ingestion, and the subsurface intrusion
component reflects exposures inside a
structure and focuses on inhalation.
Hence, the addition of the two
component scores reflects the potential
cumulative risk of multiple exposure
routes and is not double counting the
same relative risk.

A maximum pathway score is not
contingent on scoring both the soil
exposure and subsurface intrusion
components. It is possible for a site to
have only one component evaluated and
still reach the maximum pathway score.
Because the scoring of the soil exposure

component is not being altered, this
component would contribute the same
score to the overall site score absent the
addition of subsurface intrusion.

B. SsI Component Addition

The structure of the HRS is
fundamentally the same for all
individual pathways, components, and/
or threats. The design of the HRS
reflects a conceptual understanding of
how hazardous substance releases from
CERCLA sites can result in risks to
public health and welfare and the
environment. The risk scenario at these
sites is a function of:

e The probability of exposure to (or
releases to a medium in a migration
pathway of) hazardous substances,

e The expected magnitude and
duration of the releases or exposures,

e The toxicity or other potential
adverse effects to a receptor associated
with a target from the releases,
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» For the three migration pathways,
the probability that the release will
reach a target and the expected change
in the concentration of hazardous
substances during the movement from
the location of the contamination to the
targets, For the exposure pathway, the
probability a receptor will be exposed at
the target location,

¢ The expected dose to the receptor,
and

e The expected number and type of
the receptors.

The above considerations are
addressed in three factor categories:
Likelihood of exposure (or release),
waste characteristics, and targets.

The following subsections describe
the structure of the subsurface intrusion
component and how this structure is
consistent conceptually with the
existing structure of the other HRS
pathways and components; (1) New
definitions, (2} delineation of areas of
subsurface intrusion, (3) likelihood of
exposure, (4) waste characteristics, (5)
targets, and (6) calculating and
incorporating the subsurface intrusion
component score into the HRS site
score.

1. New Definitions—See Section 1.1 of
the HRS 2

EPA has added 15 new definitions to
the HRS, section 1.1, along with
updated nomenclature to existing
definitions. EPA received no comments
on the 14 proposed new definitions to
the rule; therefore, EPA is finalizing the
new definitions as proposed with the
following change: The term surficial
ground water has been changed to
shallow ground water for clarity, In
addition, EPA has added the term non-
aqueous phase liquid (NAPL) to the
definition section because EPA added
consideration of NAPLs to the
assignment of degradation factor values
and the weighting of targets in the area
of subsurface contamination (ASC).

2. Delineation of Areas of Subsurface
Intrusion—See Section 5.2.0 of the HRS

EPA has included in the subsurface
intrusion component evaluation two
areas in which exposure due to
subsurface intrusion contamination
exists or is likely to exist: (1) Areas of
observed exposure—areas in which
contaminant intrusion into regularly
occupied structures has been
documented, and (2) areas of subsurface
contamination—areas in which
subsurface contamination underlying
regularly occupied structures (such as in

2 For references to a specific section of the HRS
addition, please refer to the regulatory text of the
rulemaking.

shallow ground water or soil vapor) has
been documented, but at which either
sampling of indoor air has not
documented that subsurface
contamination has entered a regularly
occupied structure or no sampling of
indoor air has been undertaken.

a, Area of Observed Exposure (AOE)
(See Section 5.2.0 of the HRS)

An area (or areas) of observed
exposure at a site is identified based on
the location of regularly occupied
structures with a docurented
significant increase in hazardous
substance concentrations above
background levels resulting at least in
part from subsurface intrusion
attributable to the site being evaluated,
The area encompassed by such
structures constitutes the area of
observed exposure (AOE}. Other
regularly occupied structures within
this encompassed area (or areas) are also
inferred to be in the AOE unless
available information indicates
otherwise.

b. Area of Subsurface Contamination
(ASC)—See Section 5.2.0 of the HRS

An area {or areas) of subsurface
contamination is identified as an area
outside that of the AOE, at which
subsurface contamination has been
documented at levels meeting observed
release criteria (contamination at levels
significantly above background and the
significant increase can be attributed at
least in part to the site). The
contamination would be present in
subslab or semi-enclosed or enclosed
crawl space samples or in a subsurface
sample. (See section 2.3 of the HRS for
observed exposure criteria.) In addition,
EPA is limiting the delineation of an
ASC to be based on the location of
subsurface contamination meeting the
criteria for observed exposure or
observed release and has a vapor
pressure greater than or equal to one torr
or a Henry’s constant greater than or
equal to 103 atm~-m3/mol. The
populations in an ASC are assigned a
weighting value ranging from 0.1 to 0.9
depending on such factors as the
distance of subsurface contamination to
a regularly occupied structure’s
foundation, the sample media, and the
presence of a non-aqueous phase liquid
(NAPL).

3. Likelihood of Exposure—See Section
5.2.1.1 of the HRS

A key factor considered in the HRS
relative risk ranking is whether any
exposure to a hazardous substance via
subsurface intrusion has occurred, or if
not, whether there is a probability that
exposure could occur in a regularly

occupied structure. This is termed the
likelihood of exposure for the
subsurface intrusion component,

a, Observed Exposure—See Section
5.2.1.1.1 of the HRS

For HRS purposes, an observed
exposure is established if it can be
documented that a hazardous substance
from the site being evaluated has moved
through the subsurface and has entered
at least one regularly occupied
structure,

b. Potential for Exposure—See Section
5.2.1.1.2 of the HRS

When an observed exposure has not
been established, the potential for
exposure can be determined for any
regularly occupied structure located in
an ASC.

The evaluation of the potential for
exposure for the subsurface intrusion
component uses the same concept and
framework used to estimate the
potential to release in other pathways.
This involves predicting the probability
of exposure in an area of subsurface
contamination based on structural
containment features of the regularly
occupied structure and a hazardous
substance’s physical and chemical
properties and the physical subsurface
properties that influence the probability
that intrusion is occurring. These factor
values include:

¢ Structure Containment

¢ Depth to Contamination

e Vertical Migration

» Vapor Migration Potential

Consistent with potential to release
determinations in the HRS, the potential
for exposure for this component is
calculated by summing depth to
contamination, vertical migration and
vapor migration potential factor values
and multiplying the sum by the
containment factor value to determine a
potential for exposure factor value,

¢. Calculation of the Likelihood of
Exposure Factor Category Value—See
Section 5.2.1,1.3 of the HRS

As in all HRS pathways and
components, the likelihood of exposure
factor category value is assigned based
on the higher of the observed exposure
(or release) value or the potential for
exposure (or release) value, The
maximum value assigned for the
likelihood of exposure factor category is
550 and is assigned if observed
exposure is documented. If observed
exposure is not documented, the value
assigned when evaluating potential for
exposure ranges between 0 and 500,
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4, Waste Characteristics—See Section
5.2.1.2 of the HRS

The waste characteristics factor
category is based on factors that are
related to the relative risk
considerations included in the basic
HRS structure, The factors considered in
determining the waste characteristics
factor category value are the toxicity of
the hazardous substances, the ability of
the hazardous substance to degrade, and
an estimate of the quantity of the
hazardous substances to which
occupants could be exposed.

a. Toxicity/Degradation—See Section
5.2,1.2,1 of the HRS

The combined toxicity/degradation
factor includes consideration of both the
toxicity and the possibility for
degradation of hazardous substances
being evaluated for HRS purposes. The
toxicity factor in the overall HRS
structure reflects the toxicity of a
hazardous substance associated with a
source, release or exposure at a site, and
is assigned the same factor value for all
the pathways and components in the
HRS. Any hazardous substance
identified in an observed exposure
within the AOE or meeting the observed
release criteria in either the AOE or ASC
will be assigned a toxicity factor value,

The degradation factor represents the
possibility for a substance to degrade in
the subsurface prior to intruding into a
regularly occupied structure. The
subsurface intrusion component
evaluates degradation based on the
substance being evaluated, the depth to
contamination, and the presence of a
NAPL. It also assumes the presence of
biologically active soil unless
information indicates otherwise. If it has
been documented that a hazardous
substance has been found to have
entered a regularly occupied structure,
regardless of the substance or the site
conditions, the degradation value is
assigned to reflect the likelihood that
the substance is not significantly
degrading in the subsurface,
Additionally, any eligible hazardous
substance present in the subsurface
below an AOE or ASC as a NAPL at
depth less than 30 feet is assigned a
degradation value to reflect the
likelihood that the substance will not
significantly degrade in the subsurface
environment,

The toxicity and degradation factors
are multiplied together to assign a
combined factor value, If multiple
substances are present, the highest
combined factor value is selected for use
in determining the waste characteristics
factor category value, as discussed
below.

b. Hazardous Waste Quantity—See
Section 5.2,1.2,2 of the HRS

The waste quantity factor value for
this component reflects only the amount
of hazardous substances that people are
exposed to, that is, the amount in
regularly occupied structures, EPA has
retained a four-tiered hierarchical
approach consistent with the HRS as
well as minimum waste quantity factors.
The estimation of waste quantity for the
subsurface intrusion component
considers the regularly occupied
structures located within the AOE and
ASC. For sites at which the component
waste quantity (the sum waste
quantities for all regularly occupied
structures in the AOE and ASQG) is
below 10, a minimum factor of 10
would apply, the same as in other
pathways and components, The
minimum waste quantity factors are
included because of insufficient
information at many sites to adequately
estimate waste quantity with
confidence.

c. Calculation of the Waste
Characteristics Factor Category Value—
See Section 5.2.1.2.3 of the HRS

Asg in all HRS pathways and
components, the waste characteristics
category value is the product of the
waste characteristics factor values (e.g.,
toxicity/degradation factor value) for the
Ssl component and the hazardous waste
quantity factor value, all of which are
scaled so as to be weighted consistently
in all pathways. Similar to the
likelihood of exposure factor category,
the waste characteristics factor category
is subject to a maximum value to
maintain the balance between factor
categories, This approach is consistent
with the 1990 HRS structure.

5, Targets—See Section 5.2.1.3 of the
HRS

The targets factor is based upon
estimates of the expected dose to each
receptor associated with a target and the
number and type of receptors present at
each target. In assessing human risk, it
is critical to understand the nature and
extent of exposure to individuals,
populations, and resources.

a. Identification of Eligible Targets—See
Section 5,2.1.3 of the HRS

The soil exposure and subsurface
intrusion pathway uses the same target
categories used in the HRS soil exposure
pathway, including exposed individual,
resident populations, workers, and
resources. However, unlike the HRS soil
exposure pathway, workers are to be
evaluated as exposed individuals and as
part of the population within an area of
subsurface contamination instead of

being evaluated under a separate worker
factor value,

b. Exposed Individual and Levels of
Exposure—See Section 5.2.1.3.1 of the
HRS

1, Identifying Levels of Exposure and
Benchmarks for Subsurface Intrusion

In the SsI component, targets in the
AOQE are considered actually
contaminated, whereas, those in the
ASC are considered potentially
contaminated. The targets in an AOE are
further divided into Level I and I, based
on whether the hazardous substance
concentrations are at or above identified
health-based benchmarks.

The targets within an ASC are
categorized based on the type of sample
(e.g., gas, soil, water), the distance of the
sample from the targets (e.g., the depth
of the sample below the structure), and
whether a NAPL is present, Weighting
factors ranging from 0.1 to 0.9 are then
assigned accordingly.

ii, Exposed Individual—See Section
5.2.1.3.1 of the HRS

The evaluation of exposed individuals
in the SsI component includes
individuals living, attending school or
day care, or working in a regularly
occupied structure, Individuals in the
eligible target population are expected
to be exposed to the highest
concentration of the hazardous
substance in question for a significant
time,

c¢. Population—See Section 5.2.1.3.2 of
the HRS

The population factor for the SsI
component includes all populations
qualifying as exposed individuals,
including residents, students, workers,
and those attending day care. Workers
are weighted slightly differently than
other exposed individuals to reflect that
a worker’s exposure is limited to the
time present in a workplace. The
number of workers present in a
structure or subunit is adjusted by an
appropriate factor reflecting whether or
not they are a full-time or part-time
waorker,

i, Weighting of Targets in the Area of
Observed Exposure (AOE)—See
Sections 5.2.1.3.2.1 and 5.2.1.3.2.2 of
the HRS

Consistent with the weighting of
populations throughout the HRS, the
subsurface intrusion component will
weight targets in an AOE subject to
Level I contaminant concentrations by a
factor of 10 and weight targets subject to
Level II contaminant concentrations by
a factor of 1, Eligible populations
include individuals living, working, and
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attending school or day care in regularly
occupied structures.

Within the AOE, those populations in
regularly occupied structures for which
observed exposures have not been
established but the structures are
surrounded by regularly occupied
structures in which observed exposures
have been identified, are also
considered as actually contaminated
unless evidence indicates otherwise.
Targets inferred to be exposed to this
contamination will be weighted as Level
11 as there are no actual sample results
to compare against benchmarks.

In the case of multi-story/multi-
subunit structures, all regularly
occupied subunits on a level with an
observed exposure and all levels below
are considered to be within an AOE,
unless available information indicates
otherwise, For multi-story/multi-
subunit structures located within an
AQE, but where an observed exposure
has not been documented, only those
regularly occupied spaces on the lowest
level are considered to be within an
AOE, unless available information
indicates otherwise.

ii, Weighting of Targets in the Area of
Subsurface Contamination (ASC)—See
Section 5.2.1.3.2.3 of the HRS

Due to the variability in subsurface
intrusion rates, the potential weighting
factor values for targets within an ASC
range from 0.1 to 0.9 and depend on
where the subsurface contamination has
been found and whether a NAPL is
present.

Potential targets are weighted to
reflect the distance to or the depth at
which contamination is found and
whether a NAPL is present, The
weighting factors applied to populations
being evaluated based on the presence
of subsurface contamination containing
a NAPL reflects greater subsurface
source concentrations and an increased
probability that contaminant intrusion
into a regularly occupied structure from
the subsurface will result in a
concentration significantly above
background levels for the site. In the
case of multi-story/multi-subunit
structures, all regularly occupied
subunits on a level above one where an
observed exposure has been
documented or inferred, or where a
gaseous indoor air sample meeting
observed release criteria is present, are
considered to be located within an ASC,
unless available information indicates
otherwise. For multi-story/multi-
subunit structures located only within
an ASC, only those regularly occupied
subunits within the lowest level are
considered in an HRS evaluation,

Eligible populations in an ASC
include individuals living in, attending
school or day care, and working in
regularly occupied structures. However,
the number of workers is adjusted to
reflect that their exposure is limited to
the time they are in a workplace.

d. Resources—See Section 5.2.1.3.3 of
the HRS

Resources for this component include
regularly occupied structures that are
located within a defined AOE or ASC
and in which populations may be
exposed to contamination due to
subsurface intrusion. Libraries,
recreational facilities, and religious or
tribal structures used by individuals
may qualify as eligible resources.

e. Calculation of the Targets.Factor
Category Value—See Section 5.2.1.3.4 of
the HRS

The Target Factor Category Value is
the sum of all the Target Factor values,

6. Calculation and Incorporation of the
SsI Component Score Into the HRS Site
Score

‘The following subsections summarize
the calculation of the subsurface
intrusion component score, how the
component score is used in the
caleulation of the soil exposure and
subsurface intrusion pathway score, and
how, in turn, the pathway score is
subsequently incorporated into the HRS
site score,

a. Calculation of the SsI Component
Score—See Section 5.2.2 of the HRS

The SsI Component score is the
product of the likelihood of exposure
factor category value, the waste
characteristics factor category value, and
the targets factor category value; that
value is divided by a weighting factor so
that it has equal magnitude to other
component scores (subject toa
maximum value).

b. Incorporation of the SsI Component
Score into the Soil Expasure and
Subsurface Intrusion Pathway Score—
See Section 5.3 of the HRS

The Soil Exposure and Subsurface
Intrusion pathway score is a
combination of the two component
scores,

c. Incorporation of the Soil Exposure
and Subsurface Intrusion Pathway Score
Into a Site Score—See Section 2.1.1 of
the HRS

EPA did not change the methodology
used to assign an overall site score due
to the addition of the subsurface
intrusion component to the soil
exposure pathway and renaming that

pathway the soil exposure and
subsurface intrusion pathway, The
overall site score remains a function of
four pathway scores and the same
weighting is given to each pathway
score as in the 1990 HRS,

C. Testing the SsI Component

The SsI component was tested
extensively throughout the development
of this rule, using multiple methods.
The main goals of testing the component
included:

¢ Ensuring the addition of the SsI
component to the soil exposure pathway
did not change relative contribution to
the site score as the other HRS pathways
and maintained the same relative risk of
a site with a similar threshold for
qualifying for the NPL,

» Ensuring the number of targets
subject to actual contamination needed
to achieve a site score sufficient for NPL
proposal remained consistent across
pathways.

» Ensuring that applying the SsI
component as part of an HRS evaluation
would not result in identification of
sites with a low level of risk or would
not identify sites with a high level of
risk.

These goals were met by using
conceptual simulations to project the
effectiveness and appropriateness for
factor values, by developing and testing
numerous example site scenarios to
refine the model and by applying the
model to test sites to determine its
efficacy. The following information
provides details on the approaches used
to test the SsI component.

1. Conceptual Site Model/Sensitivity
Analysis

Sensitivity analyses were performed
during development of the rule to test
the SsI component and identify and
assign the relative magnitude of the
factors having the greatest impact on the
HRS site score. The analyses illustrated
the types of sites that would qualify for
the NPL considering subsurface
intrusion contamination, and sites that
would qualify for the NPL considering
the contribution of subsurface intrusion
contamination to other pathways. The
scenarios illustrate different site
characteristics and different factor value
weightings, An initial conceptual site
scenario evaluation was developed with
varying likelihood of intrusion levels,
zone of contamination, waste
characteristics and levels of
contamination. The conceptual site
scenario evaluation was varied to reflect
possible ranges in the factors considered
in the HRS evaluation.

The first phase of testing estimated
site scores based on options considered
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for identifying eligible targets and
delineating target areas. The testing was
conducted using factor values, factor
category values, and scoring algorithms
consistent with other parts of the HRS.
This ensured relative risk was evaluated
and consistently weighted among
pathways, A second phase was
conducted for identifying target areas
delineated by AOEs and ASCs of
various site scenarios to test the HRS
addition and to illustrate the features of
sites that would qualify for the NPL
considering vapor intrusion
contamination. To illustrate the
subsurface intrusion component and
contribution of weighting of factor
values, three comprehensive site scoring
scenarios were evaluated: A site would
not qualify for placement on the NPL
(score below 28.50), a site would
marginally qualify for the NPL (score of
or about 28.50), and a site would exceed
the scoring criterion for the NPL (site
score considerably above 28.50), Based
on this final rule, the results revealed
that sites without areas of observed
exposures and a typical waste
characteristic value would require a
minimum of 685 receptors living,
working or attending school or daycare
above an area of subsurface
contamination to receive a score of
28,50 based on shallow subsurface
sampling, Sites with documented
subsurface intrusion into an occupied
structure, a typical waste characteristic
value and indoor air samples below
health-based benchmarks would require
a minimum of 223 receptors to receive

a score of 28,50, This illustrates that this
final rule will not result in a large
number of sites qualifying for the NPL
as it is unlikely this number of receptors
in an area of subsurface contamination
will commonly occur. This is the
similar number of receptors needed for
a site to qualify for the NPL in other
pathways.

2. Test Sites (Tier 1)

To support the final rulemaking, EPA
conducted a screening-level assessment
of sites with identified subsurface
intrusion threats. As a first step in
collecting the list of sites potentially
affected by the final rule, EPA consulted
with site assessment experts that work
in Superfund to identify potential site
candidates, EPA also reached out to
state counterparts, in particular to state
programs that were known to have taken
a more thorough investigation of the
subsurface intrusion pathway at sites,
Through this process, EPA identified
approximately 1,073 sites. These sites
are not currently on the NPL, and all
have a potential or identified SsI threat.
Within the group of sites potentially

affected by the HRS SsI Addition, EPA
defined four categories:

1, Tier 4: Sites identified as having a
suspected Ssl threat based on EPA’s
Superfund database and Agency for
Toxic Substances and Disease Registry
keyword searches, as well as EPA or
state self-identification, but for which
no sampling data were obtained;

2. Tier 3: Sites identified as having
characteristics or evidence that indicate
SsI may have occurred or will accur;

3. Tier 2: Sites identified as having an
SsI threat documented by subslab, crawl
space, or indoor air samples, but
insufficient HRS-required evaluation
factors to qualify for the NPL; and

4, Tier 1: Sites identified as having an
Ssl threat with documented actual
exposure of a sufficient number of
targets with enough other HRS-required
evaluation factors to suggest the site
may qualify for the NPL.

EPA selected the Tier 1 sites for use
in testing the SsI component evaluation
process. The 11 Test Sites had
documentation of indoor contamination
due to subsurface intrusion based on
actual sampling data and other typically
HRS-required data, Of the 11 sites
scored, 9 were projected to score 28.50
or higher using only the SsI component.
1 site was projected to score 28,50 or
higher only by including both the scores
from the SsI component evaluation and
the ground water migration pathway
evaluation in the site score. It was
unknown whether these sites would
qualify for the NPL when they were
chosen as Test Sites, as the Ssl scoring
process had not been developed. The
Test Site with a projected score below
28,50 did not qualify for the NPL even
though the site was located in a mixed-
used residential and industrial area,
illustrating that not all sites in an urban
area will qualify for the NPL.

That 10 of the 11 Test Sites have a
projected HRS site score of 28.50 or
greater using the SsI component is not
an indication that the addition of the SsI
component will result in a large number
of Ssl sites qualifying for the NPL; this
would be a possible projection if the
Test Sites were chosen randomly so as
to represent a typical Ssl site, The Test
Sites were not randomly chosen, but
instead were specifically chosen
because they have a documented
subsurface intrusion threats at the sites
and sufficient available data to test all
parts of the SsI component, The Test
Sites all had areas of observed exposure;
most had more than 38 structures at the
site (some with hundreds of structures),
and all but two Test Sites had at least
50 targets (more than half had over 100
targets), Each site was also associated
with volatile hazardous substances that

are considered hazardous to human
health at low concentrations, Appendix
B of the Technical Support Document
(TSD) for this final rulemaking provides
a summary of these scoring evaluations,

3. Pilot Study

The main purpose of the Pilot Study
was to identify sites currently being
evaluated for SsI by the EPA regions
with a suspected subsurface intrusion
threat and determine whether an SI
would provide enough information to
score a site under the new component,
Additional goals of the Pilot Study were
to gather data and determine if design
of the SsI model is practical and gives
expected results; identify a range for the
cost of a projected Ssl site assessment;
and assist in developing future
guidelines for Ssl assessments, A total of
10 sites were identified across 5 of the
10 EPA Regions. The pilot studies were
not intended to identify sites for
placement on the NPL, and not all sites
considered for the pilot studies
achieved an HRS score greater than (or
equal to) 28.50. However, collecting
actual data for the purposes of
generating an SsI component score,
ensured the HRS was considering
subsurface intrusion threats
appropriately. Ultimately, the pilot
studies were used to proof the concept
and validate the SsI component in terms
of the application of selected weighting
factor values and the efficacy for
accurately identifying sites with
significant relative risk,

IV. Summary of Changes to the HRS

Comments on the Proposed Rule were
received from 15 organizations/
individuals, The commenters included
state and federal agencies, industry
associations, community groups,
consultants, and private citizens, No
major conceptual or structural changes
were necessary based on commernts
received during the public comment
period. While many of the comments
focused on the structure of the SsI
component, there was not sufficient
rationale for making major changes to
the basic structure of the SsI
component, There were minor revisions
made based on comments, which help
refine the mechanics of assigning an
HRS site score. As a result, the Ssl
component better reflects current
science and better aligns with
underlying concepts in the OSWER
Technical Guide for Assessing and
Mitigating the Vapor Intrusion Pathway

from Subsurface Sources to Indoor Air

(VI Guide). These changes had no
impact on the overall structure of the
SsI component and do not impact the
relative weighting among the HRS

189



2772

Federal Register/Vol.

82, No. 5/Monday, January 9, 2017 /Rules and Regulations

pathways or the level of risk required to
qualify for the NPL,

A, Changes Since Proposal

1. Consideration of Contaminated
Ground Water Intrusion

Section 5.2 was revised to clarify that
areas of subsurface contamination are
only delineated based on the presence
of hazardous substances meeting the
criteria for observed exposure or
observed release and have a vapor
pressure greater than or equal to one torr
or a Henry’s constant greater than or
equal to 105 atm-m3/mol. However, if
samples indicate intrusion of liquids
containing hazardous substances has
occurred into regularly occupied
structures, the samples of that liquid are
still used in delineating an Area of
Observed Exposure to reflect the threat
to targets. These revisions were made to
correct a seeming inconsistency in
wording between the discussion in the
preamble to the proposed rule and the
proposed regulatory language.

2. Gonsideration of Non-Aqueous Phase
Liquids (NAPLs) in Weighting of Targets
in an ASC

Table 5—21, Weighting Factor Values
for Populations within an Area of
Subsurface Contamination, of the HRS
was revised to include consideration of
the presence of NAPLs identified in an
area of subsurface contamination. These
additions increase the weighting of the
population in an area of subsurface
contamination to the SsI component
scare. These revisions were in response
to comments that the proposed addition
did not reflect the magnitude of
contaminant concentrations in the
evaluation of targets in the area of
subsurface contamination. While EPA
considers it unlikely that the actual
aerial distribution and magnitude of
contaminant concentrations can be
determined in an area of observed
contamination during a site inspection,
if NAPLs are identified as present, EPA
agrees that there is a greater risk to
receptors than if no NAPL is present.

3, Modifications to the Determination of
Degradation Factor Values

Section 5.2.1.2,1.2 of the HRS was
revised to make it easier for the reader
to determine degradation factor values
and to add consideration of the presence
of NAPLs. Commenters asserted that the
text was difficult to follow and that the
presence of NAPLs was a major factor in
the impact of degradation. A new table,
Table 5-18 of the HRS, simplifying the
assignment of degradation factor values
based on the depth to contamination
and a substance’s half-life was inserted

to replace proposed text, Additionally,
if no half-life information is available
for a hazardous substance and the
substance is not already assigned a
degradation factor value of 1, a value of
1 will be assigned. This modification
further simplifies the degradation
evaluation and is also protective of
human health, for if no half-life
information is available for a hazardous
substance, EPA cannot assume that
degradation will occur, In addition,
parent-daughter relationships between
substances are no longer considered in
the assignment of the degradation factor
value, in part to simplify the assignment
and in part to reflect the variation in
rates of degradation due to site-specific
subsurface conditions, Even if
degradation occurs, if a contaminant is
at high enough concentration to exist as
a NAPL at depths less than or equal to
30 feet, it is more likely to pose a threat
to populations in overlying structure,

4, Modifications Made to Section
5.2.1.1.2,1, Structure Containment and
Table 5-12

Section 5.2,1.1.2.1 and Table 5-12 of
the HRS were revised in response to
comments on the rationale for assigning
containment values to individual
structures. The assignment of a structure
containment factor value assigned to
structures in Table 5—12 with vapor
mitigation systems or other response
actions was revised. These revisions
were made in response to a comment
questioning why response actions taken
by federal, state, and tribal authorities
are treated differently than those taken
by private entities in determining
containment for a structure. The
language regarding treatment of
removals by federal, state, and tribal
authorities has been removed from
Table 5—12 and the corresponding
containment value was assigned a 1.
This change allows a consideration of
public and private removal actions to be
evaluated in a consistent manner.

Section 5.2.1.1.2.1 and Table 5-12 of
the HRS was also revised to remove
from the table the direction of the
assignment of a structure containment
value for a regularly occupied structure
with unknown containment features.
This direction, which assigns a value of
“greater than zero” to this situation, was
moved to the text in section 5.2,1.1.2,1
of the HRS. This revision was made in
response to a comment questioning the
rationale for the various containment
values and was made to improve the
continuity of the table, which directs
the assignment of values when
containment features of the structure are
known. A structure with a containment
factor value of greater than zero cannot

be used in assigning a potential for
exposure factor value. EPA considers it
appropriate that the potential for
exposure factor value should be based
on actual field observations. However a
structure with a structure containment
value of greater than zero allows the
structure to be evaluated for assigning
waste characteristics values (e.g., a
hazardous waste quantity factor value)
and for assigning target factor values,
EPA considers the inclusion of
structures with unknown containment
features in the calculation of waste
characteristics and targets values
appropriate as it reflects that very few
structures are built to be sufficiently air
tight to prevent subsurface intrusion.

5, Consideration of Hydraulic
Conductivity in Vertical Migration

Table 5—14 of the HRS was revised to
allow assignment of an effective
porosity/permeability factor value based
on site-specific measurements of
hydraulic conductivity, if known, This
addition was made in response to a
comment suggesting the rule be
modified to allow use of site-specific
information for this purpose when
available.

6. Changes to Definitions

The term surficial ground water was
re-named shallow ground water and was
changed to be consistent with current
EPA usage.

EPA has added the term non-aqueous
phase liquid (NAPL) to the definition
section. EPA added consideration of the
identification of concentrations of
hazardous substances high enough to
indicate the presence of NAPLs in the
subsurface during a site inspection to
the assignment of degradation factor
values and the weighting of targets in
the ASC. The presence of NAPLs in the
subsurface demonstrates the hazardous
substances will be present at high
concentrations for a significant time
period at that location and the high
concentration is not a transient
situation.

B. Summary of Updates to the HRS
(Sections 2, 5, 6, and 7)

1, Addition of an SsI Component to the
HRS (Sections 2, 5, and 7)

a. The addition of a subsurface
intrusion component is added to the
1990 Soil Exposure pathway as section
5.2 in Chapter 5 of the 2016 Revised
HRS. The new pathway name is the soil
exposure and subsurface intrusion
pathway. The existing method for
evaluating the soil exposure threat will
remain unchanged.

b. Chapter 2: Evaluations Common to
All Pathways is updated to reflect the
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addition of the subsurface intrusion
component to the renamed the soil
exposure and subsurface intrusion
pathway. The evaluations for the
migration pathways and the soil
exposure component remain
unchanged. A parallel structure was
added for the subsurface intrusion
component.

¢. Chapter 7: Sites Containing
Radioactive Substances is updated to
reflect how radioactive substances are
evaluated using the added subsurface
intrusion component,

2. Terminology Updates Affecting
Specific Sections of the HRS (Sections
2,5 & 6)

The following terms are updated to
reflect current terminology and
procedures used by EPA in performing
risk assessments,

a, Ambient Water Quality Criteria:
Ambient Water Quality Criteria (AWQC)
are now identified also as National
Recommended Water Quality Criteria
(NRWQQ). In addition, the acute AWQC
are now identified as the Criterion
Maximum Concentration (CMC) and the
chronic criteria are referred to as the
Criterion Continuous Concentration
(CCQ). (See section 1.1 of the HRS.)
These criteria are used to determine the
level of threat to environmental targets.

b, Reference Concentrations: For
inhalation exposures, EPA is adopting
the use of Reference Concentrations
(RICs) instead of Reference Doses (RfDs)
when determining non-cancer-related
risk levels. RfCs are used in determining
the level of threat to human targets due
to possible inhalation and when
determining the toxicity of the
substances.

¢, Cancer Unit Risk: For inhalation
exposures, EPA is adopting the use of
Inhalation Unit Risk (IUR) instead of
cancer slope factors in determining
cancer-related risk levels. IURs are used
in dstermining the level of threat to
human targets due to possible
inhalation and when determining the
toxicity of the substances,

d. Weight-of-Evidence Groupings: The
2005 EPA weight-of-evidence groupings
supporting the designation of a
substance as a human carcinogen have
been incorporated into the HRS
algorithm for assigning the toxicity
factor value, (The former EPA weight-of-
evidence categories included as part of
the 1990 HRS have been retained as
EPA has not yet completed assigning all
substances to the revised categories and
are doing so at the time the EPA
substance literature reviews are
updated.)

V. Discussion of Major Comments

Comments on the Proposed Rule were
received from 15 organizations/
individuals, The commenters included
state and federal agencies, industry
associations, community groups,
consultants, and private citizens, This
section discusses the major issues raised
by commenters, which are summarized,
and EPA’s summary of responses, In
addition, EPA solicited and received
input from commenters on three
technical questions posed in the
Preamble to the Proposed Rule,

A support document, Response to
Comments on the 2016 Revisions to the
Hazard Ranking System (HRS), that
includes all issues raised during the
public comment period, comments
received on the questions posed in the
preamble to the proposed rule and
EPA’s more comprehensive response to
each issue, is available in the docket for
this rulemaking,

A. Responses to Comments on EPA
Questions Posed in the Proposed Rule

Question 1: Is there a way to
determine the presence and extent of
biologically active soil at a site during
a limited site investigation? If so, what
soll characteristics should EPA consider
to determine whether biologically active
soil is documented to be present?

EPA received multiple comments in
response to this question. One
commenter suggested that this activity
is beyond the scope of the site
assessment process, while another
commenter suggested that EPA consider
measuring specific compounds or other
factors reflecting biological activity
when conducting soil vapor analysis. A
third commenter remarked that half-
lives faster than 100 days are
presumably due to aerobic
biodegradation and that most vadose
zone soils that are not grossly impacted
are considered biologically active, A
comimenter also suggested using soil
characteristics reflected in soil surveys
to reflect the possibility that bioclogically
active soil could be present, No
commenter suggested practical methods
to determine site-specific biological
activity throughout a site or over time,

The HRS SsI addition was revised to
clarify the assumption of the presence of
biologically soil in evaluating the
degradation factor unless evidence
indicates otherwise (see section
5.2.1.2.1.2 of the HRS).

Question 2: How could EPA further
take into account the difference in
dilution and air exchange rates in large
industrial buildings as compared to
smaller residential and commercial
structures when calculating the

hazardous waste quantity for the HRS
Ssl Addition?

EPA received multiple comments in
response to this question. One
commenter suggested developing
intrusion screening values based on
exposure scenarios for ‘‘most sensitive
individual” and “industrial” models.
One commenter indicated that there is
not a dependable way to account for the
differences between large commercial/
industrial structures and smaller
residential/commercial structures.
Another commenter noted that there are
several parameters (e.g., building energy
efficiency) that would impact the
differences in dilution and air exchange
rates and which are generally
unavailable during an initial
assessment. A commenter discussed
developing a sliding scale based on the
size of the building and the building’s
general use to account for the
differences in contaminant clearance
rates,

EPA did not make any changes to the
final rule based on the comments
received as the type of information
requested in these responses is generally
not available during a typical site
inspection. The HRS has also been
designed so that it can be applied
consistently to a wide variety of sites.
The HRS is not a tool for conducting
quantitative risk assessment and was
designed to be a measure of relative risk
among sites rather than absolute site-
specific risk,

Question 3: The HRS SsI addition
considers source strength in delineating
ASCs and AOEs, in scoring in
likelihood of exposure, in assigning
waste quantity specifically when
estimating hazardous constituent
quantity and in weighting targets in an
ASC. The HRS algorithm for all
pathways incorporates the consideration
of source strength in determining an
HRS site score, Could EPA further take
into account source strength in
performing an HRS evaluation?

EPA received multiple comments in
response to this question. One
commenter suggested that EPA assign a
higher score when the contaminant
concentration is high (e.g., when a non-
aqueous phase liquid is present) to
account for source strength, Comments
were also received that reflected the
difficulty of accessing large low
concentration sources and how to
account for that in considering source
strength, Another commenter remarked
that there may be a large ground water
plume without a discrete source that
would cause an increased risk of vapor
intrusion; and that a large diffuse source
is different from having a concentrated
discrete source. One commenter
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provided a copy of the proposed rule
with their suggested edits reflecting the
evaluation of source strength in
assigning HRS specific factors.

The assignment of a degradation
factor value (see section 5.2.1.2.1.2 of
the HRS) and the weighting factors for
targets in an area of subsurface
contamination (see Table 5-21 of the
HRS) were revised to include
consideration of source strength;
specifically in the situation where
NAPLs are present.

B. Major Comment Theme Summaries
and Responses

Statutory Authority and Rationale for
the Proposed HRS Addition

Justification for Revising the HRS

EPA received comments suggesting
that sufficient justification or rationale
for the need to revise the HRS has not
been provided and that a revision to the
HRS is unnecessary because the 1990
HRS adequately evaluates the relative
risk posed by a site and identifies those
priority sites for further investigation.

The rationale for revising the HRS to
add a subsurface intrusion component is
EPA’s statutory authority. Specifically,
CERCLA 105(a)(8)(A)}, requires EPA to
amend the HRS “to assure to the
maximum extent feasible, that the HRS
accurately assess the relative degree of
risk to human health and the
environment posed by sites and
facilities subject to review.”
Contamination due to subsurface
intrusion is a known risk to human
health and the ability to evaluate those
risks is consistent with the CERCLA 105
mandate. The 1990 HRS did not
evaluate the risk posed by subsurface
intrusion when evaluating sites for the
NPL. As part of the development of this
rule, EPA identified high priority sites
with significant contamination due to
Ssl that could not be evaluated using the
1990 HRS for possible placement on the
NPL. With the addition of the SsI
component to the HRS, sites can now be
evaluated more comprehensively to
consider the relative risk posed by a
site.

Priority for Drinking Water Sites

EPA received comments suggesting
that the proposed HRS SsI addition
conflicts with CERCLA’s statutory
mandate regarding prioritizing drinking
water sites.

The revision to the HRS to add a
subsurface intrusion component is not
in conflict with the CERCLA 105
mandate to prioritize drinking water
sites, The priority given by EPA under
CERCLA to sites with a high risk of
populations exposed to hazardous

substances in drinking water has not
decreased with the addition of a
subsurface intrusion component to the
HRS, In fact, the score for some sites
with contaminated drinking water
supplies may increase because sites
with contaminated drinking water may
also be associated with subsurface
intrusion contamination and the
combination of the ground water
migration pathway score and the SsI
component score may increase the
overall site score. Furthermore, EPA
notes that drinking water is a priority
identified by CERCLA, but it is not the
only priority identified in CERCLA 105,
which also mandates the prioritization
of dangers of direct human contact, for
which Ssl is one example.

The addition of the SsI component
does not change the priority given to
drinking water sites. It does not change
the scoring of contaminated drinking
water supplies under the HRS, reduce in
anyway the overall HRS score for any
site based on drinking water
contamination (or any other threat due
to exposure to released hazardous
substances in the HRS), or change the
site score of 28.50 being the HRS score
that qualifies sites for placement on the
NPL. If a site qualifies for placement on
the NPL based on its HRS score
reflecting drinking water contamination
prior to the addition of the Ssl
component, it will continue to do so.
Adding an evaluation of the SsI
component can only increase an overall
site score, The algorithm used to
combine pathways scores to obtain an
overall site score results in an increase
in the overall site score with the
evaluation of additional pathways,
components and threats scored. In fact,
the SsI addition may raise the overall
site score at some sites with ground
water drinking water contamination
from below the 28.50 cut-off score to
above it. This may occur because, as
stated above, a site’s HRS score can
increase with the scoring of additional
threats, Sites with ground water
contaminated by volatile substances and
used for drinking water are also sites at
which the ground water contamination
may volatilize and intrude into
overlying regularly occupied structures.
Thus, a site at which ground water
contamination has occurred but does
not have an HRS score above 28.50
based only on the ground water threat,
may have an overall HRS site score
above 28.50 based on the combination
of the scores for the contaminated
drinking water and SsI threats.

Furthermore, EPA notes that CERCLA
118 refers to CERCLA sections104 and
108, which address activities that occur
pre- or post-NPL-listing, and not to the

section of CERCLA that addresses site
ranking using the HRS, which is
addressed in CERCLA section 105,
CERCLA Section 105 and specifically
105(a)(8)(A) requires EPA to prioritize
sites based on “the population at risk,
the hazard potential of hazardous
substances at such facilities, the
potential for contamination of drinking
water supplies, the potential for direct
human contact [and] the potential for
destruction of sensitive ecosystems.”’
Since subsurface intrusion
contamination is a direct human contact
threat, the addition of a subsurface
intrusion component, which addresses
this threat, is mandated by CERCLA.

Resource Impacts of the Proposed HRS
Addition

Increased Cost and Level of Effort

EPA received comments suggesting
that contrary to EPA’s suggestion that
the HRS SsI addition may not result in
more site assessments per year and only
minimal cost increases, commenters
claimed that there will be substantial
increases in cost and level of effort for
states and federal agencies, due to the
complexity in assessing subsurface
intrusion sites.

EPA acknowledges that in some cases
the scope of a typical site inspection (SI)
may need to be expanded to collect the
information necessary to evaluate the
Ss] threat present at a site. EPA also
acknowledges that sites that did not
qualify previously for the NPL, may
now do so, The number of samples and
level of effort required to evaluate a site
using the 1990 HRS pathways or
components already varies on a site-by-
site basis depending on the size and
extent of contamination at the site.
Therefore, it cannot be predicted with
certainty that there will be an overall
increase in cost or level of effort for any
particular site due to the HRS SsI
addition. However, the overall budget
for performing site assessments per year
is not expected to change significantly.
EPA’s budget for site assessment is
dependent on Congressional
appropriation and EPA does not expect
the rulemaking to impact the
appropriation. EPA’s budget for site
assessment has remained relatively
constant for the last several years.
Hence, EPA expects that the allocation
of available resources may be changed
to reflect this rulemaking but will
continue to be optimized by EPA, its
state and tribal partners, and with other
federal agencies to evaluate priority
sites. However, the number of site
assessments or NPL proposals
conducted each year will not
significantly increase.

192



Federal Register/Vol. 82, No. 5/Monday, January 9, 2017 /Rules and Regulations

2775

Potential Limitations With
Implementing the HRS SsI Addition

Scope of Site Inspection

EPA received comments stating that
the type and amount of information
available for collection during a time-
limited site inspection would be
insufficient to properly evaluate a site
using the HRS SsI addition and would
be beyond the scope of site evaluations
typically conducted at the preliminary
assessment or site inspection stage.

During development of the HRS SsI
addition EPA considered the type of
information that could be collected
during a time-limited site inspection
when selecting the factors to include in
an evaluation of the subsurface
intrusion component, The purpose of
the site inspection (NCP 300.420(c)) is
to determine if a release of a hazardous
substance poses an actual or potential
threat to human health or the
environment, to determine if there is an
immediate threat to people or the
environment, and to collect sufficient
data to enable the site to be scored using
the HRS, EPA also notes that neither the
NCP nor the HRS requires a certain
number of samples be collected during
an SI, because the number of samples
required to evaluate a site varies on a
site-by-site basis and the possible risk
pathways being evaluated. However, to
properly evaluate the subsurface
intrusion component, additional
information may be required beyond
that collected during a typical current
site inspection may be required; this is
consistent with the need to collect data
on the threat posed by a different
pathway. In these instances, as stated in
EPA’s Guidance for Performing Site
Inspections under CERCLA (September
1992), an expanded site inspection (ESI)
may be required. The objective of the
ESI is to collect data that was not
collected during an initial site
inspection. Furthermore, EPA found
that information required for an SsI
evaluation was available based on a
pilot study which included several
candidate NPL sites, The pilot study
was performed in part to demonstrate
the availability of the necessary data
from screening level investigations,
Therefore, EPA considers that the
information required to properly
evaluate the subsurface intrusion
component can be obtained during the
site assessment process.

Need for Guidance

EPA received comments questioning
or requesting additional information or
guidance regarding the type and amount
of data to collect, data collection
methods, and how to apply the

subsurface intrusion component to a
site. Commenters also suggested it was
difficult to properly evaluate and
comment on the proposed HRS Ssl
addition without a thorough
understanding of how the SsI
component would be implemented and
that promulgation should be delayed
until guidance is developed.

The HRS does not provide
prescriptive methods for performing site
investigations for any HRS pathway
evaluation because the methods used
during the collection and analysis of
environmental samples depend on site
conditions and could not be written to
cover all possible situations and could
also become outdated in the future.
Additionally, it is outside the scope of
the HRS to identify and describe
methods for conducting a subsurface
intrusion screening for HRS purposes.
The sampling and data collection
information in the EPA OSWER VI
Guide, (particularly in section 6 of the
guide) are an appropriate resource for
gathering data for HRS purposes, For
example, Section 6.4 of the guide
identifies basic principles, methods and
procedures for indoor air sampling. In
addition, states, federal agencies, and
private contractors have considerable
experience in VI investigations and
collecting VI-related data., Guidance on
implementation of the proposed SsI
addition is not necessary for evaluating
the SsI component, which is a scoring
mechanism not procedures for data
collection, Any guidance developed will
provide details on collecting data to
support an HRS SsI evaluation, EPA
also notes that to delay addressing sites
that may pose a significant human
health risk until all necessary guidance
documents have been developed would
not be consistent with EPA’s mandate to
protect human health, Therefore, EPA
does not agree that promulgation of the
HRS SsI addition needs to be delayed
until guidance documents related to its
implementation have been developed.

Roles of the HRS SsI Addition and the
2015 OSWER VI Guide

EPA received comments suggesting
that the HRS SsI addition is not
consistent with the VI Guide, published
in June 2015 and will create confusion
when evaluating sites for Ssl,

The VI Guide and HRS SsI rule work
in concert to establish national
consistency in the evaluation of SsI
threats. The HRS SsI addition and the
OSWER VI Guide both address the
threat posed by vapor intrusion and use
the same principles, sampling
procedures and concepts to characterize
the threat posed by vapor intrusion as
the sites, However, the HRS SsI addition

and the OSWER VI Guide serve different
purposes and support different phases
of EPA’s site remediation process with
different data quality requirements and
different enabling legislations.

The purpose of the OSWER VI Guide
is to guide the investigation and
assessment of the threat posed by vapor
intrusion into structures from all
sources under all Office of Land and
Emergency Management (OLEM,
formerly OSWER) programs,
particularly actions taken under
CERCLA and RCRA, This guidance is
used to support decisions by EPA on
whether vapor intrusion is posing an
unacceptable risk to human health
based on sufficient site specific data. It
contains principles for making such a
decision, as well as procedures and
guidance for collecting the information
necessary to make these decisions.

The HRS and the Ssl addition is part
of the NCP, (the regulations
implementing CERCLA) required by
CERCLA to identify priority sites for
further investigation based on screening
level information (Such sites are
identified for the public by placing the
sites on the NPL, a separate rulemaking
process). This prioritization is based on
the possible cumulative relative risk
amongst all candidate sites posed by
releases of hazardous substances to
human health and the environment by
either migration to receptors or by direct
contact with the contamination, such as
by subsurface intrusion, The HRS is
only a method for assigning a relative
score to candidate sites. It is not a
method for determining site specific
risk. The HRS SsI addition is not
guidance. The HRS Ssl addition does
not address such subjects as data
collection and sampling procedures:
Many of the procedures and many of the
guidelines in the OSWER VI Guide are
also applicable for HRS purposes if they
can be implemented as part of a
screening level assessment,

Given that the purposes for the two
documents are considerably different
and based on different levels of
information, it is not an issue that
decision criteria are different in the two
documents. It is certainly possible that,
based on an HRS evaluation, EPA may
determine a site warrants further
investigation, and that after further
investigation is performed EPA may
decide no remediation is necessary.
However until further information is
collected during a remedial
investigation, such an outcome cannot
be predicted. Furthermore, such a
situation is not an indication the results
of the HRS evaluation was incorrect.

193



2776 Federal Register/Vol.

82, No. 5/Monday, January 9, 2017 /Rules and Regulations

Application of HRS SsI Component
Inferring Contamination

EPA received comments suggesting
that by inferring contamination between
sampling locations, the extent of the risk
is overstated. The commenters
considered identifying targets as
actually or potentially exposed based on
inference to inflate the HRS site score.

It was also suggested that this method
conflicts with the other HRS pathways.

The HRS is not a quantitative risk
assessment. Instead, the HRS SsI
addition score reflects the possible
threat posed by subsurface intrusion at
one site relative to other sites. By
inferring contamination in an AOE or an
ASC between sampling locations, it is
not assumed that all populations within
the two areas are exposed to
contamination from the subsurface,.
Inferring contamination also allows sites
with large populations within the two
areas to be ranked higher than sites with
smaller populations, If the HRS scoring
required sampling every structure a
sufficient number of times to assure that
all exposed targets were accounted for,
the scope of the sampling effort would
be beyond that of a screening tool and
more consistent with the scope of a
remedial investigation.

Inference of contamination between
sampling locations is also assumed in
other HRS pathways. The other
pathways allow the inference of
contamination based on the location of
samples documenting the presence of
contamination attributable to the site
being investigated. For example, in the
soil exposure component, inference of
contamination is done by drawing AOC
boundaries based on sample locations
and inferring that those targets
associated with the properties within
the boundaries are actually exposed.

In the SsI component, unless site-
specific information indicates
otherwise, when delineating an AOE or
an ASC, populations in cccupied
structures within an AOE are inferred to
be actually exposed, and, populations in
occupied structures within an ASC are
inferred to likely be exposed to
contamination.

Purpose of Hazardous Waste Quantity

Commenters noted that as explained
in the TSD for the proposed HRS SsI
Addition, the hazardous waste quantity
factor serves as a surrogate for the
contaminant dose that populations may
be exposed to. Commenters asserted that
the hazardous waste quantity factor is
not adequately reflective of this dose to
be used as a surrogate.

The commenters appear to be
confusing consideration of waste

quantity as a surrogate for dose in an
HRS evaluation with the calculation of
a site-specific risk level based on the
ratio of waste quantity to receptors. EPA
is not projecting a specific risk level
based on the waste quantity alone when
it performs an HRS evaluation. Other
HRS factors such as the population
associated with the structures, the
probability of a release into the
occupied structures, the possibility of
degradation, and the toxicity of the
substances are also considered,

The decision to include waste
quantity as a surrogate for dose in all
pathways and components in the HRS
algorithm was made when the HRS was
last revised in 1990 (see Section V.3 of
the proposed 1988 HRS, 53 FR 51692,
December 23, 1988; Section IILC of the
1990 HRS, 55 FR 51542, December 14,
1990). The decision was based on the
concept that determining an accurate
dose that receptors would be exposed to
was beyond the scope of information
available after a site inspection. It is not
possible to accurately predict the
hazardous substance concentration that
receptors would be exposed to over a
representative exposure period based on
information collected during a site
inspection due to the variability in
exposure levels over time and space.
Instead, hazardous waste quantity is
used as a surrogate for dose in the sense
that the quantity of the hazardous
substances is at least qualitatively
correlated to the magnitude of the
exposure. If there is no waste quantity,
there will be no exposure; as the waste
guantity increases, the greater the
possibility of exposure to hazardous
substances that a receptor may come in
contact with, EPA agrees this isnota
perfect correlation, and has built into
the HRS four order of magnitude ranges
for assigning factor values that reflect
the imperfection of this correlation,

In ac{)dition, the inclusion of
hazardous waste quantity in the
subsurface intrusion component is
consistent with its inclusion in all the
other existing HRS pathway evaluations
and is consistent with the goal that the
scoring of the new component not
impact the balance built into overall
HRS site scoring algorithm among the
HRS pathways.

Furthermore, for determining waste
quantity for the SsI component, EPA
made a specific alteration to how waste
quantity is calculated as compared to
other HRS pathway, EPA decided to
only include the amount of hazardous
substance that actually enters into or
that could enter into occupied
structures, not the total amount in the
release to the environment, based on the
rationale that at least some of the

original release in the subsurface would
vent directly to the atmosphere.
Therefore only the amount of hazardous
substances that has entered into
occupied structures or the amount
located under structures is reflected in
the estimate, This was achieved by not
estimating the waste quantity based on
the area or the volume of the
contaminated media in the subsurface,
but instead on the volume of the
structures, or the basal area if the
volume cannot be determined.

Finally, no comments were received
that provided a viable alternative to the
proposed method of estimating
hazardous waste quantity, Commenters
stated the amount of exposure was
overestimated for large buildings
because in general larger buildings have
lower air exchange rates and suggested
that this consideration be built into the
estimation methods for all structures.
However, the commenters did not
present data to document this generality
nor suggest how to determine the air
exchange rate for all structures if it is
not provided by the building owner.
EPA notes that if air exchange rates are
available, the present estimation method
(which has not changed since proposal)
allows for a hazardous waste quantity
estimate using that information (see,
HRS section 5.2.1.2.2 Tier B, hazardous
wastestream quantity).

While some commenters suggested
procedures for determining a more
accurate hazardous waste quantity for
specific situations they did not suggest
how the hazardous waste quantity
calculated for these situations could be
relatively ranked against sites where
equivalent information was not
available. When developing a hazardous
waste quantity factor in 1988, EPA
performed studies that showed this
level of information was not available at
all sites, and was not likely to be
collectible during a limited screening
assessment, Therefore, EPA considers it
inappropriate to incorporate the
suggested procedures into the HRS.

In addition, EPA proposed the present
hazardous waste quantity estimation
process as part of the revision of the
HRS in 1988, At that time EPA
requested the Science Advisory Board’s
(SAB’s) assistance on the use of
concentration data in determining the
hazardous waste quantity factor as part
of the overall SAB peer review of the
HRS changes. The current method for
use of concentration data in determining
the hazardous waste quantity factor is
based on the SAB’s recommendation.

Establishment of Attribution

Commenters noted that establishing
that indoor air contamination is
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attributable to subsurface intrusion will
be very complex to demonstrate given
all other possible origins of the indoor
contamination (e.g., outdoor air,
consumer products).

The HRS SsI addition, just as in other
HRS pathways and components, does
not require absolute proof that the
significant increase in indoor
contaminant concentrations is due to
subsurface intrusion. It only requires at
least part of the significant increase be
attributable to subsurface intrusion. EPA
expects to use multiple lines-of-
evidence in meeting the attribution
requirement as discussed in various
comments, The VI Guide outlines use of
multiple lines-of-evidence and provides
guidance on how to distinguish
subsurface intrusion from other sources
of vapor intrusion. As is done for other
HRS pathways and components, the
HRS standard for establishing
attribution is to establish a reasoned
explanation that is not shown to be
incorrect during public review of
placement of a proposed site on the
NPL.

Establishing Observed Exposure

EPA received comments suggesting
that the criteria for establishing
background for the SsI component is too
complex given the variability in
sampling for Ssl and that a significant
difference between the background level
and release concentration is not an
adequate measure for establishing an
observed exposure in a regularly
occupied structure,

EPA agrees that establishing a
background level for indoor air can be
difficult. However, it does not mean that
the HRS criteria for establishing actual
exposure should not be used. Methads
for establishing background levels are
too site-specific to be discussed in the
HRS regulation, which is a scoring
methodology. Instead, as occurred after
the 1990 HRS was promulgated, criteria
for establishing background was refined
based on actual experience gained as
sites were being scored. EPA expects the
same to occur for the HRS SsI
component,

Comparison of background levels and
indoor air concentrations are used only
to establish that the contaminant level
in a structure is elevated (i.e.,
significantly different). This is only the
first step in establishing observed
exposure. The second step is to attribute
at least a part of the significant increase
to subsurface intrusion.

The argument that vapor intrusion
rates are too variable to justify the use
of the same procedure for establishing
chbserved releases or exposures as in
other parts of the HRS is invalid.

Hazardous substance concentrations are
unpredictably variable temporally and
spatially for all HRS pathways and SsI
variability is no different in that regard.
For example, in the surface water
migration pathway overland flow threat,
the hazardous substance may only be
entering surface water via runoff due to
rain events., No runoff occurs if it is not
raining, The amount entering surface
water in this situation has been shown
to vary with the length of time between
rains, which impacts the amount of
material deposited and available for
entrainment into the runoff. Runoff also
varies with the portion of each rain
cycle whether the sample is collected at
the beginning, middle or end of a rain
event, At the beginning of a rain event
all erodible materials are present and
available. During the middle or during
a high intensity period of rain, the force
of the rain drops can dislodge and
entrain hazardous substances at greater
rates that during low intensity periods.
At the end of a rain event, it may be that
much of the hazardous substances have
already been washed away, In
continuous air releases, the contaminant
concentration can vary by order of
magnitudes with distance from the
source, with wind direction and wind
speed all of which can cause differences
in concentrations spatially due to the
three dimensionality of the atmosphere,
and cannot be predicted or accounted
for based on a screening assessment,
Even in ground water contamination,
the contaminant plume’s concentration
can vary spatially depending on the rate
of ground water movement from the
original spill concentrations. It is not
possible to account for these factors that
can drastically impact the contaminant
concentration at a sampling location,
based on screening level information.

For example, variation in the
occurrence of releases is no greater in
the SsI component than would be
expected in point-source air releases or
spills to surface water.

Degradation

Commenters suggested changes in
how the degradation factor value for the
subsurface intrusion component is
assigned. Other comments dealt with
conditions associated with assigning
different degradation factor values based
on the depth of biologically active soil
and the half-lives of individual
hazardous substances, In addition,
commenters suggested moving the
consideration of degradation from the
waste characteristics factor category
value calculations to the likelihood of
exposure factor category value
calculations.

After evaluation of the comments,
EPA modified the assignment of the
degradation factor to simplify the
evaluation and to consider the presence
of non-aqueous phase liquids (NAPLs);
other changes suggested by commenters
were not implemented. Some changes
were not made because a sufficient
rationale was not provided to justify a
change. Regarding the placement of the
degradation factor in the HRS equation,
the consideration of an individual
substance’s characteristics in the waste
characteristics factor category is
consistent with other HRS pathways
and components, Furthermore, whether
the degradation factor is put in the
likelihood of release or waste
characteristic factor category, the impact
of the factor on the score would be
similar.

Targets

EPA received comments on the
weightings assigned to targets in both
the AOE and ASC, Commenters
suggested that the weightings reflect the
strength of the attribution argument that
the significant increase in indoor air
concentrations is due to subsurface
intrusion and also reflect the
concentration of the contaminants in the
subsurface.

After consideration of these
comments, EPA has changed the
weightings of targets in the ASC to
reflect the presence of NAPLs (i.e., to
reflect contaminant concentrations in
the subsurface). EPA did not incorporate
any changes into the weightings of
targets based on the strength of
attribution or concentration of
contaminants in the subsurface.
Regarding the strength of an attribution
argument, the HRS does not recognize
gradations of attribution in any other
pathway or component and therefore for
consistency, will not in this component.
EPA notes that with the limited
sampling that occurs during an SI, it is
not reasonable to project the
concentration of contaminants in the
subsurface over time or distance,

VI, Statutory and Executive Order
Reviews

Additional information about these
statutes and Executive Orders can be
found at https://www.epa.gov/laws-
regulations/laws-and-executive-orders.

A. Executive Order 12866: Regulatory
Planning and Review and Executive
Order 13563: Improving Regulation and
Regulatory Review

This action is a significant regulatory
action that was submitted to the Office
of Management and Budget (OMB) for
review. This action may raise novel
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legal or policy issues arising out of legal
mandates, the President’s priorities, or
the principles set forth in the EO. Any
changes made in response to OMB
recommendations have been
documented in the docket.

EPA prepared an analysis of the
potential costs and benefits associated
with this action. This analysis, Addition
of a Subsurface Intrusion (Ssi)
Component to the Hazard Ranking
System (HRS}): Regulatory Impact
Analysis is available in the docket for
this action.

B. Paperwork Reduction Act (PRA)

This action does not impose any new
information collection burden under the
PRA. OMB has previously approved the
information collection activities
contained in the existing regulations
and has assigned OMB control number
2050-0095.

This regulatory change will only
affect how EPA and organizations
performing work on behalf of EPA (state
or tribal partners) conduct site
assessments and HRS scoring at sites
where certain environmental conditions
exist. This regulatory change will result
in data collection at these types of sites
to allow evaluation under the HRS, EPA
expects that the total number of site
assessments performed and the number
of sites added to the NPL per year will
not increase, but rather expects that
there will be a realignment and
reprioritization of its internal resources
and state cooperative agreement
funding.

G. Regulatory Flexibility Act (RFA)

I certify that this action will not have
a significant economic impact on a
substantial number of small entities
under the RFA, This action will not
impose any requirements on small
entities. This regulatory change enables
the HRS evaluation to directly consider
human exposure to hazardous
substances that enter building structures
through subsurface intrusion. This
addition to the HRS would not impose
direct impacts on any other entities, For
additional discussion on this subject,
see section 4.9 of the Regulatory Impact
Analysis (see the docket for this action).

D. Unfunded Mandates Reform Act
(UMRA)

This action does not contain any
unfunded mandate as described in
UMRA, 2 U.S.C. 1531-1538, and does
not significantly or uniquely affect small
governments. The action imposes no
enforceable duty on any state, local, or
tribal governments or the private sector.

E. Executive Order 13132 Federalism

This action does not have federalism
implications. It will not have substantial
direct effects on the states, on the
relationship between the national
government and the states, or on the
distribution of power and
responsibilities among the various
levels of government,

F., Executive Order 13175; Consultation
and Coordination With Indian Tribal
Governments

This action does not have tribal
implications, as specified in Executive
Order 13175, EPA’s evaluation of a site
using the HRS does not impose any
costs on a tribe (except those already in
a cooperative agreement relationship
with EPA). Thus, Executive Order 13175
does not apply to this action.

Althougﬁ Executive Order 13175 does
not apply to this action, EPA consulted
with tribal officials through meetings
and correspondence, including a letter
sent to all federally recognized tribes
asking for comment on the “Notice of
Opportunity for Public Input” that was
published in the Federal Register on
January 31, 2011 (76 FR 5370}, and
public listening sessions regarding the
decision to proceed with the
development of this action. All tribal
comments indicated support for this
action.

G. Executive Order 13045: Protection of
Children From Environmental Health
Risks and Safety Risks

EPA interprets Executive Order 13045
as applying only to those regulatory
actions that concern environmental
health or safety risks that EPA has
reason to believe may
disproportionately affect children, per
the definition of “covered regulatory
action” in section 2—202 of the
Executive Order. This action is not
subject to Executive Order 13045
because it does not concern an
environmental health risk or safety risk.

H. Executive Order 13211: Actions
Concerning Regulations That
Significantly Affect Energy Supply,
Distribution or Use

This action is not a “significant
energy action” because it is not likely to
have a significant adverse effect on the
supply, distribution, or use of energy.
The site assessment activities affected
by this rule are limited in scope and
number and rely on existing energy
distribution systems, Further, we have
concluded that this rule would not
significantly expand the energy demand
for site assessments, and would not
require an entity to conduct any action
that would require significant energy

use, that would significantly affect
energy supply, distribution, or usage.
Thus, Executive Order 13211 does not
apply to this action.

I. National Technology Transfer and
Advancement Act

This rulemaking does not involve
technical standards.

J. Executive Order 12898; Federal
Actions To Address Environmental
Justice in Minority Populations and
Low-Income Populations

The EPA believes the human health or
environmental or environmental risk
addressed by this action will not have
potential disproportionately high and
adverse human health or environmental
effects on, low-income or indigenous
populations. The results of this
evaluation are contained in section 4.3
(and all subsections) of the Regulatory
Impact Analysis for this rulemaking, A
copy of the Addition of a Subsurface
Intrusion (SsI) Component to the Hazard
Ranking System (HRS): Regulatory
Impact Analysis is available in the
docket for this action.

K. Executive Order 12580—Superfund
Implementation

Executive Order 12580, section 1(d),
states that revisions to the NCP shall be
made in consultation with members of
the National Response Team (NRT)
prior to publication for notice and
comment, Revisions shall also be made
in consultation with the Director of the
Federal Emergency Management Agency
(FEMA) and the Nuclear Regulatory
Commission (NRC) to avoid inconsistent
or duplicative requirements in the
emergency planning responsibilities of
those agencies. Executive Order 12580
delegates responsibility for revision of
the NCP to EPA.

The agency has complied with
Executive Order 12580 to the extent that
it is related to the addition of a new
component to the HRS, through
consultation with members of the NRT.

L. Congressional Review Act (CRA)

This action is subject to the CRA, and
the EPA will submit a rule report to
each House of the Congress and to the
Comptroller General of the United
States. This action is not a “major rule”
as defined by 5 U.S.C. 804(2)}.

List of Subjects in 40 CFR Part 300

Environmental protection, Air
pollution control, Chemicals, Hazardous
substances, Hazardous waste,
Intergovernmental relations, Natural
resources, Oil pollution, Penalties,
Reporting and recordkeeping
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requirements, Superfund, Water
pollution control, Water supply.

Dated: December 7, 2016.
Gina McCarthy,
Administrator,

For the reasons set out in the
preamble, Title 40, Chapter 1 of the
Code of Federal Regulations is amended
as follows:

PART 300—NATIONAL OIL AND
HAZARDOUS SUBSTANCES
POLLUTION CONTINGENCY PLAN

® 1, The authority citation for part 300
continues to read as follows:

Authority: 33 U.S.C. 1321(d); 42 U.S.C.
9601-8657; E.Q, 13626, 77 FR 56749, 3 CFR,
2013 Comp., p. 306; E.0. 12777, 56 FR 54757,
3 CFR, 1991 Comp., p. 351; E.O. 12580, 52
FR 2923, 3 CFR, 1987 Comp., p. 193,

m 2. Amend Appendix A to Part 300:

E a. In section 1.1 by:

w i, Removing the definition heading
“Ambient Water Quality Criteria
(AWQC) and adding “Ambient Water
Quality Criteria (AWQC)/National
Recommended Water Quality Criteria”,
in its place; and removing the text
“maximum acute or chronic toxicity”
and adding “maximum acute (Criteria
Maximum Concentration or CMC) or
chronic (Criterion Continuous
Concentration or CCC) toxicity,” in its
place;

® ii, Adding in alphabetical order the
definition “Channelized flow”;

m iii, Revising the definition “Chronic
toxicity’’;

® iv, Adding in alphabetical order the
definition “Crawl space”;

m v. Revising the definitions ‘“Distance
weight” and “Half-life";

# vi. Amending the definition “HRS
pathway” by removing the word “soil,”
and adding “soil exposure and
subsurface intrusion,” in its place;

E vii, Adding in alphabetical order the
definitions “Indoor air’”’, “Inhalation
Unit Risk (IUR)”, “Non-Aqueous Phase
Liquid (NAPL)"”, “Preferential
subsurface intrusion pathways”, and
“Reference concentration (RiC)"”;

H viii, Revising the definition
“Reference dose (RfD)";

® ix, Adding in alphabetical order the
definition “Regularly occupied
structures’’;

B x, Revising the definition ‘‘Screening
concentration’’;

® xi, Adding in alphabetical order the
definition “Shallow ground water”;

| xii, Revising the definition “Slope
factor (also referred to as cancer potency
factor)”’;

m xiii, Adding in alphabetical order the
definitions “Soil gas”, “Soil porosity”’;
“Subslab”’, “Subsurface intrusion”,

“Unit risk”, and “Unsaturated zone’’;
and
B xiv, Revising the definition “Weight-
of-evidence”.
® b. Revising section 2.0;
® ¢, Revising section 5.0;
m d. In section 6.0 by revising Table 6—
14; and
® e. In section 7.0 by:
W i, Revising Table 7—1;
m ii. Under Table 71, the second
undesignated paragraph, revising the
third sentence;
® iii, Revising sections 7.1, 7.1.1, and
7.1.2;7.2.1;,7.2.3,7.2.4, 7,251, 7.2,5.1.1
through 7.2.5.1.3; 7.2.5.2; 7.2.5.3; 7.3,
7.3.1, and 7.3.2; and
® iv, Adding section 7.3.3.

The revisions and additions read as
follows:

Appendix A to Part 300—Hazard
Ranking System

*® * * * *

1.1 Definitions
* * * * *®

Channelized flow: Natural geological or
manmade features such as karst, fractures,
lava tubes, and utility conduits (e.g., sewer
lines), which allow ground water and/or soil
gas to move through the subsurface
environment more easily.

Chronic toxicity: Measure of toxicological
responses that result from repeated exposure
to a substance over an extended period of
time (typically 3 months or longer). Such
responses may persist beyond the exposure
or may not appear until much later in time
than the exposure. HRS measures of chronic
toxicity include Reference Dose (RfD) and
Reference Concentration (RfC) values,

* & * & *

Crawl space: The enclosed or semi-
enclosed area between a regularly occupied
structure’s foundation (e.g., pier and beam
construction) and the ground surface. Crawl
space samples are collected to determine the
concentration of hazardous substances in the
air beneath a regularly occupied structure.

* * *® * *®

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

* * * * *

Hualf-life: Length of time required for an
initial concentration of a substance to be .
halved as a result of loss through decay. The
HRS considers five decay processes for
assigning surface water persistence:
Biodegradation, hydrolysis, photolysis,
radioactive decay, and volatilization. The
HRS considers two decay processes for
assigning subsurface intrusion degradation:
Biodegradation and hydrolysis.

* * * * *

Indoor air: The air present within a
structure.

Inhalation Unit Risk (IUR): The upper-
bound excess lifetime cancer risk estimated
to result from continuous exposure to an
agent (i.e., hazardous substance) at a
concentration of 1ug/m? in air.

*) * ) * *

Non-Aqueous Phase Liquid (NAPL):
Contaminants and substances that are water-
immiscible liquids composed of constituents
with varying degrees of water solubility.

* * * * *

Preferential subsurface intrusion pathways:
Subsurface features such as animal burrows,
cracks in walls, spaces around utility lines,
or drains through which a hazardous
substance moves more easily into a regularly
occupied structure.

* *® * * *

Reference concentration (RfC): An estimate
of a continuous inhalation exposure to the
human population that is likely to be without
an appreciable risk of deleterious effects
during a lifetime.

Reference dose (RfD): An estimate of a
daily oral exposure to the human population
that is likely to be without an appreciable
risk of deleterious effects during a lifetime.

Regularly occupied structures: Structures
with enclosed air space, where people either
reside, attend school or day care, or work on
a regular basis, or that were previously
occupied but vacated due to a site-related
hazardous substance(s), This also includes
resource structures (e.g., library, church,
tribal structure).

* * * * *

Screening concentration: Media-specific
benchmark concentration for a hazardous
substance that is used in the HRS for
comparison with the concentration of that
hazardous substance in a sample from that
media, The screening concentration for a
specific hazardous substance corresponds to
its reference concentration for inhalation
exposures or reference dose for oral
exposures, as appropriate, and, if the
substance is a human carcinogen with either
a weight-of-evidence classification of A, B, or
C, or a weight-of-evidence classification of
carcinogenic to humans, likely to be
carcinogenic to humans or suggestive
evidence of carcinogenic potential, to that
concentration that corresponds to its 106
individual lifetime excess cancer risk for
inhalation exposures or for oral exposures, as
appropriate.

Shallow ground water: The uppermost
saturated zone, typically unconfined.

* * * * *

Slope factor (also referred to as cancer
potency factor): Estimate of the probability of
response (for example, cancer) per unit
intake of a substance over a lifetime, The
slope factor is typically used to estimate
upper-bound probability of an individual
developing cancer as a result of exposure to
a particular level of a human carcinogen with
either a weight-of-evidence classification of
A, B, or G, or a weight-of-evidence
classification of carcinogenic to humans,
likely to be carcinogenic to humans or having
suggestive evidence of carcinogenic
potential, [(mg/kg-day) ! for non-radiocactive
substances and (pCi)—! for radioactive
substances).
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