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ENVIRONMENTAL PROTECTION G. Observed Release - substances at sites. The HRS is the
AGENCY H. Benchmarks primary way of determining whether a
;- g::'l;;g:ogn ironments . site is to be included on the National
40 CFR Part 300 K. Use of Available Data ) Pi‘;km&:'t l“mm{" thef A?“yt: list of
: L. G W ton Path! sites re priorities ior long-term
e et iy oy snd el s,
Exposure way a crucial part of the Agency s program
RN 2080 O. Air Migration Pathway to address the identification of actual
et i Sy I e
AGENCY: Environmental Protection (Current Versus Initial Conditions) ::m!p;!;‘;ne .::n':“ :f its ,.fﬁs' .ct:,t:
Agency. Nn'sf:u"’ﬂ mu Analysis of the Rul .n'lf" fnay nl::sbe added in response to
ACTION: Final rule. - Changest o oneyEReiRiefie health advisory from | the Agency Rgf;ir
. '. V. Required Analyses oxic tances Disease stry
susseany: The Enviranmental Protection ™5, gyacative Onder No, 12291, {see NCP, 40 CFR 900.425(c)(3)).) Under
Agency (EPA) Is adopting revisions to B. Regulatory Flexibility Analysis the original HRS, a score was

the Hazard Ranking System (HRS), the
principal mechanism for placing sites
the National Priorities List (NPL). The
revisions change the way EPA evaluates
potential threats to human health and
the environment from hazardous waste
sites and make the HRS more accurate

" . in assessing relative potential risk.

These revisions comply with other
statatory requirements in the Superfund
Amendments and Reauthorization Act
of 1988 (SARA).
DATES: Effective date March 14, 1991. As
discussed in Section Il H of this
preamble, comments are invited on the
addition of specific benchmarks in the
air and soll exposure pathways until -
January 14, 1991.
ADDRESSES: Documents related to this
rulemaking are available at and - -
comments on the specific benchmarks in
.- the air and soil exposure pathways may
be mailed to the CERCLA Docket Office,
0S-245, U.S. Environmental Protection
Agency, Waterside Mall, 401 M Street,
SW, Washington, DC 20460, phone 202-
382-3046. Please send four copies of
comments. The docket is available for
viewing by appointment only from 8:00
am to 4:00 pm, Monday through Friday,
excluding Federal holidays. The docket
number is 10SNCP-HRS.
FOR FURTHER INFORMATION CONTACT:
Steve Caldwell or Agnes Ortiz,
Hazardous Site Evaluation Division,
Office of Emergency and Remedial
Response, 05-230, U.S, Environmental
Protection Agency, 401 M Street, SW,
Washington, DC 20460, or the Superfund
Hotline at 800-424-9346 (in the
Washington, DC ares, 202-382-3000).
SUPPLEMENTARY INFORMATION:
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L Background

In 1980, Congress enacted the
Comprehensive Environmental
Response, Compensation, and Liability
Act (CERCLA) (42 U.S.C. 9601 et seq.),
commonly called the Superfund, in
response to the dangers
uncontrolled releases of-
substances, contsminants, and
pollutants. To implement section
105(8)(A) of CERCLA and Executive
Order 12316 (46 FR 42237, August 20,
1981), the U.S. Environmental Protection
Agency (EPA) revised the National Oil
and Hazardous Substances Pollution
Contingency Plan (NCP), 40 CFR part
300, on July 16, 1982 (47 FR 31100). with
later revisions on September 18, 1885 (50

sed by
ous

" FR 37624), November 20, 1985 (50 FR

47912), and March 8, 1990 (55 FR.8666).
The NCP sets forth guidelines and
procedures for responding to releases or
potential release of hazardous
substances, pollutants, or contaminants.

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

Criteria for det pricrities
releases or mnnmnuu [of hmrdou
lubuhnen] throughout the United States for
of taking remedial action and, to
the extent practicable taking into account the
polential urgency of such action, for the
purpose of taking removal action. Criteria
and priorities * * * shall be based upon the
relative risk or danger to publichealthor -
welfare or the environment * * * into
account to the extent possible the Hon
at risk, the hazard potential of the
substances at such facilities, the potential for
contamination of drinking water supplies, the
potential for direct human contact, [and] the
potential for destruction of sensitive
ecosystems * * *,

To meet this requirement and help set
priorities, EPA adopted the Hazard -
Ranking System (HRS) as appendix A to
the NCP (47 FR 31180, July 16, 1982). The
HRS is a scoring system used to assess
the relative threat assocfated with .
actual or potential releases of hazardous

. assessments and site

‘response actions. [FLR. Rep.

determined for a site by evaluating three

" migration pathways—ground water,

surface water, and air. Direct contact

" and fire and explosion threats wers also

evaluatnd to determine the need for
cy actions, but did not enter
into decision on whether to place a
‘itl.non th.Cmgx-e: ed the
1908, s enact

Superfund Amendments and
Reauthorization Act of 1906 (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 bealth and the environment
posed by sites and facilities subject to
review.” Congress, in its Conference
Report on SARA, stated the substantive
standard against which HRS revisions
could be asseased:

‘This standard is to be ed within the
context of the purpose for the National
Priorities List: Le., identifying for the States
and the public those facilities and sites which
nppcubwmtmdidncﬂom.' ..
This standard does not, however, require the -
Hazard Ranking System to be equivalent to
detailed risk assessments, quantitative or
qluliulivt. such as might be performed as
modlnhcuom.'l‘hmndnd
nqu!ru Hazard Ranking System to rank
sites as accurately as the Agency believes is
fmlhllnﬂmhhmnﬁmﬁmwﬂn.huy
Meeting this standard does not require long- -
term monitoring or an accurate determination

of the full naturs and extent of contamination -

at lltu or ﬂum]ochd Jevels of exposure
such as might be done duripg remedial
investigations and feasibility studies. This
mvhlon is intended to-ensure that the
Hazard Ranking System performs with a
egree of accuracy appropriate to ita rols in
cqndluomly identifying candidates for .
No. 962, 99th
Cong., 2nd Sess. at 199-200 [1006]]
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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constiiuasts that are presest in sach
wasle and & comperison with other
wanheg

* The extent of, snd petantial for.
relesse of such baxnedoss constitasats
inte e eaviresmnent: and

* The degres of risk to buman health
and Ge envivenment pesed by sach

thet the sevised HRS shell be appBed o
amy sitn avwly Nsted en the NPL afier i's
offoctive dece: as specilied in section

MS{2)(3). sites scared with the originel
HRS prior 10 that effective date need 2ot
be reevalzated.

The HRS is a scoriag rystem besed on
fsciors grouped into three factor
calegores. The factcr categories are
multiplied and thes normalized to 100
points to obtin & pathway score (e g,
the grownd water migration pathway
score). The final HRS score is obtained
by comhining the pathway scores using
& rost-meas-eguare method. The
proposed HRS revised every {actor 1o
umAthton were

and severa! new faciors were

Mmuhmdchm
inchadec:

{1) Consideration of potertial as well
as actgal releases o air

{2) Addition of mobiiity factors;

13} Additioe of dileton and distance
weightings for the water exigration
pathrways snd modification of distance
*hhmmﬁm patbway:

{4} Revisions o e toxicity factor:

{S) Additions 10 the st of covered
mositive environments;

18) Additica of buman $ood chain and
recreation thrests o the surface water

migaadion pa! 3
{7) Revision of the hazardous waste
quantity fackor o allow & tieced

spyroack:

9 Addition of bealth-based
beachmarks for evaluating population
factors and ecological-based
benchmarks for evaloating sexsitive
envirooments;

19} Addition of factors for evaluating
the maximally ndividual: and

(189 Inciusion of a new onsite
exposare

patirway.
DAmthdndnﬁdd!ulcllhe

revisions. To maet the abjecives. site
inepections were performed at 29 gites
sstionwide. The sites were selected
either becanse work was si-eady
plannad st the site or because the sites
had specific features EPA wanted to test
using the proposed revisions to the HRS.
The major results of the field test were
summarived o8 Seplamber 14, 1989 (54
FR 37968). when the field tes! report was
mads svailable far public review and

comment.
L Ovarview of he Flas] Rule
The rale
imcorporates tial changes w0

EPA has changed the rule for three
ressoag {1) To respond 10 t5e peners)

* Uscapping of populstion
fu.?ﬂhﬂnadanui-:
* Revised criteria for establisking 22
release;

¢ Cappisg of potectial te release at a
valoe less tham cbeerved relesse;

* Use of ranges 10 assiga values for
mww
¢ bnclusion of facters assessing
mdhmﬂv&lh
-nm
¢ Revisions to distance and diletion
weights-in o pathways except groand

thuw of the use factors with
. -
ess heavily wreighted ressmrces factors:

* Brabaation of wetlands besed on
size or susface weler frontege: and

* Specilic instructions for the
evaluation of rediosuciides at
radicective wisly sites and siies with
radicsctive and other hazardous
substances wastes.

Th-j-“hh.ond
-m-h.hpﬁ-q

* Replacement of depth to squifer/

hydraulic cenductivity and sorptive
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« Incorporation of bioaccurulation
into the waste characteristics factor
category rather than the targets factor
cstegory Yor the buman food chain
threat;

* Revision to allow use of additional
tissue samples in establishing Level 1
concentrations for the human food chain
threat; and

¢ Addition of cmystcm
‘bioaccumulation potential factor for
sensitive environments. -

- The major changes in the soil
exposure.pathway {formerly the onsite
exposure pathway) include:

* Elimninstion of separate
consideration of the high risk.
population;

* Inclusion of huardoul waste
quantity in the waste characteristics
factor category:

¢ Consideration of workers in the
res;dml !hrut's angets factor category-
an

* Revisions to scoring of terrestrial

" sengitive environments.

The major changes in the air
migration pathway include:

-# Séparate evalvation of gas and
particulate potential to release; lnd

¢ Consideration of actual
contamination in evaluating sensitive
environments. ‘

Figures1to 4 show the differences
between the pathways In the original
HRS and in the final rule.
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Figurel

Ground Water Mlgratlon Pathwdy
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Figure 2

Surface Water Migration Pathway
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Figure 2

Surface Water Migration Pilthway' (continued)
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Figure 3
Soil Exposure Pathway'

FINAL HRS
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Figure4
Air Migration Pathway
ORIGINALHRS '
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and Ge envirenment , the
“~-=.I more data than
A sunber of cummenters stated that
the deie collection of the
peopesed rule were excessive given its
purpess 88 8 tool. These
commaniers concern that e

impractical >

advance too far in the site assessment
process before were determined
not o be NPL teg. Several
conmmeniers stated that, with the
additional requirements, the proposed
HBbmohqunmlnvend:

asssssment tool than the tool
it is supposed to be. Another

that the increased accuracy of
proposed rule over the original HRS is of

valus relative to the amount of

time and money involved. and that the
HERS is 0o longer & quick and
inexpensive method of assessing
relative riskks associated with sites.

Severs! commenters expressed
concern that the incressed data
requirements of the proposed HRS
-ﬂd-&ahdedukofmm

They suggested
that theee would create &
beckdog of sites to be evalusted. slow
the prooess of listing sites. and delay
cleanup. Same noted that this would be
coatrary to lkpnlofldenm‘hngmd
sites expediticusly.

In resporse. the behemlh
requirements of the final rule are within
the scope of the site asseszment process
and that & new screening tool to
determios whether a site should undergo
«n HRS evaination will not be needed.
To assist in screening sites. the site
sssesement process is divided into two

stages:

¢ A preliminary sssessment (PA),
which foceses on a visual ingpection,
;nl-chdﬂﬂa:l‘emmum
'ederal permitting data. site-specific
information (e.g. topograghy.
population). and historical industrial
sctivity: and

* A site inspection (SI). where PA
d-hnwdbyaddmnuldah

collection. mcluding sampling of

sppropristy environments! media and
wastes. to determine the Likelihood of »
site receiving a high enough HRS score
0 be considered for the NP1

The Beld test identified a best -

to S, sad comprehensive evaluations
for all pethways st mos! sites. As such,
the Agency believes these cost
estimates overstate the costs associated
with site assessments occurring on the
greater miverse of CERCLA sites. The
amount of dsta collected during an Sl
varies from site to site depending o the

complexity of the site sad the number of
envirosmental media believed 1o be

contaminsted. Some Sis may be limited
in scope i data are easy to obtain, while
others require move sebstantial resource
m‘lhmd

relative risks posed by sites, but also
that the HRS shooid be as simple as
po-ﬁhb.-hi-’-'hupl-m
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is now based on the layer{s) with the
lowest hydraolic conductivity. .
¢ In the three migrationpathways
(i.e.. ground water, surfsce water, and
air), the use factors in the proposed
rule—"land use™ in the airmigration
pathway, “drinking water use” and
“‘other water use” in the ground water
migration pathway, and “drinking water
‘use” and “other wateruse” inthe -

surface water migration pathway—have -

been replaced by “resoutces” factors
- " The use” factor has been
dropped from the surface water
migra
has been added to the soil exposure
pathway.

¢ In the soil exposure pathway, the
requirement that children under seven -
oe countsd as a separate population has
been dropped. The “accessibility/
frequency of use” factor has been
replaced by a simpler “attractiveness/
accessibility” factor. .

requires classifying the predominant soil
up in the drainage area into one of
our categories.

+ In the air migration pathway. the
mape used to assign valves of ’
particulate migration potential (formerly
particulate mobility under potential to
release] have been simplified.

¢ In all pathways, potentially exposed
populations are assigned values based
on ranges rather than exact counts,

ing documentation requirements.

¢ In the surface tt\!r:m and ground
water migration pathways, Level 11
benchmarks have been :

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

¢ Containment tables have been

surface water migration pathways.

A vumber of the simplifications, such
as the changes to the travel time and
hazardous waste quantity factors, better
reflect the uncertainty of the underlying

site data and, therefore, do not generally’

affect the accuracy of the HRS. In
addition, EPA notes that some revisions

that may appear to make the HRS more .

complex actually make it mare flexitile.
For example, the hierarchy for
‘detérmining hazardous waste quantity -
allows using data on the quantity of -
hazardous constituents if they are
available or can be determined;

tion pathway. A resources factor -

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

- dep  on the completesiess of data
within the hisrarchy. The hierarchy

allows a site 10 be scored at the most
precise Jevel for which data are
reasonably available, but does not
require extensive data collection where
available data are less precise.

"In response to comments on the
complexity of the rule language, the
presentation of the HRS has been
reorganized and clarified. Factors that
are evaluated in more then cne pathway
are in = separate section of
the final rule (§ 2) to eliminate the
repetition of instructions. The proposed
HRS included descriptive ba;
material that, while useful, made the
HRS difficult to read. Much of this

" descriptive material has been removed

from the rule.’
B. HRS Structure Issues

Although the proposed rule retained
the basic structure of the original HRS, a
number of commenters felt that the HRS
should provide results consistent with
the resul's of a quantitative risk
assessment. Several commenters
identified this issue explicitly, while
others identified epecific aspects of the

. proposed rule thit they believed to be

inconsistent with basic risk assessment
principles. The commenters maintained
that if the HRS is to reflect relative risks

_to the extent {easible, as required by the

statute, its structure should be modified
to better refiect the methods employed
in quantitative risk agsessments.
Commenters stressed the need for EPA
to follow the advice of the EPA Science
Advisory Board (SAB) as expressed in
the SAB review of the HRS: S

development of a chain of Jogic, without
regard for the ease or difficulty of

data, that would Jead to a risk assessment
each site, This fremework, but not the
underlying logic, would be ifec

simplified to
. account for the very real difficyities of dats
simplified in the air, g: .und water, and

This chain of logic * * * should lsad toa’
situation in which an increased score reflects
an inereased risk presented by a site.

In response to the structural issues
raised by commenters and to the

statutory mandate to reflect relative risk -

to the extent feasible, EPA made a
number of changes to the final rule.
These structural changes affect how
various factors are scored and how
scores aré combined, but do not involve
changes in the types or amount of data
required to score a site with the HRS.
The Agency stresses that the limited
data generated at the SI stagé are
designed to support site screening, and

" arenot intended to provide support for s

quantitative risk assessment. .

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

The key structural changes to the
waste characteristics factor category
were to-make use of consistent scales
sed to multiply the hazardous waste
quantity and toxicity {or, depending an
the pathway and threat, toxicity/
mobility, toxicity/persistence, or
toxicity/persistence/bioaccumulation}
factors. Within the waste characteristics
factor category, factors have been
modified so they are on linear scales.
These modifications make the functional
relationships between the HRS factors
more consistent with the loxicity and
exposure parameters evaluated in risk
assessments.

Where possible, the final rule
similar maximum po:'n;t values 'l'b': factor
categories across pathways.
likelihood of release (likelibood of
exposure) factor category is assigned a

‘maximum value of 550; the waste

characteristics factor category is
assigned a maXimum value of 100
(except for the human food chain and
environmental threats of the surface
water migration pathway); the targets
factor category is not assigned a
maximum. EPA determined that in
general targets should be a key
determinant of site threat because the

" data on which the targets factars are
Revisions to the HRS should begin with the-

based are relstively more reliable than
most other data available at the SI
stage.

Likelihood of relsase. Except in the
air migration pathway. the proposed rule
assigned the same maximum value to
abserved release and potential to
release. In the final rule, an observed
release is assigned a value of 550 points
and potential to release has a maximum
value of 500 in all pathways. This =~
relative weighting of values reflects the
greater confidence (the association of
risks with targets) when reporting an

" observed release as opposed to a

polential release. As a result of this

* change in point values at the factor

category level, as well as the new
maximums for most pathways, the

. values assigned to individual potential

to release factors have been adjusted.
Waste charocteristics. The proposed
rule assigned a maximum point value te
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hazardous substance quantities of 1.000
Decaums seme slies bave
subetance lorin
_ excess of thet smeunt and beconse it is
sesssnshie to assame thet these sites

valnes ave Mmited %o values of 0 to 100 in
mast cases. e waste charecteristics
facter category may seach velues of wp
bmhl‘b—bdchﬁ
and eaviscamantal hrests in the surface
weter migratien . These
excepions bave made to
sccommodate the biceccummiation
facter [or
in other pathwaye or Grests, which
o o

add wp 10 four erders of megnitede 1o
the waste chessctristics factor valess
befiore reduction to the scale values of §
o 14000

mmﬂl*hthnm
majer structazal changes 1 the targets
facter . Populstion factor values

pearest individual {or imtake or well)
factors fie.. the maximally exposed
individaal factors in the proposed rule).
Thees factors are now assigned values
based aa exposwre to Leve! | and Level
11 contamination (30 and 45 points,
respectively). Potentially expossd
aearest individoals are assigned o
EPA chamgat s aootgned voloes for
valoes
these factors o more relative
waight o uals that are exposed
0 documented contamiination.
C Hozardous Waste Quantity

hhmﬂqunudhdnnp
the hasardous waste factor to
allow the wes of four Jevels of data
oo whet data are svailable

quantity. (b) the total quantity of
bazardous wastss in the source, (c) the
volume of the sowrce, or (d] the area of
the sowrce. Each sowrce at the site would

EPA strongly disagress with the clain
Mhuﬂsd&m&dwn

u:ut-h o increase incentives
r—anlnn&.-dthhmdm
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Wherean adequatc dctmimﬂon of -

the hazdrdous mﬂtnenl uantity
remaining after cannot be
made, EPA has cstlblhhad minimpin
hazardous waste quantity factor values
in order to ensure that the HRS score
reflects any continuing risks at the sites.
In this case, the assigned hazardous
waste quantity factor value will be the
current hazardous waite quantity factor
value (as derived in Table 2-6), or the
minimum value, whichever is greater.
‘The propoud rule assigned a
minimum hazardous waste qnnntity
factor value of 10 when data on .
hazardous constituent quantity was not

complete. In the final rule, for migration .

pathways (i.e., not the soil exposure -
pathway), if the hazardous constituent -
quantity is not adequately determined,
and if any target is subject to Level I or
I contamination, the minimumm
hazardous waste quanﬂty faclor value
will be 100.
" H the hazardons constituent quintity
for all souirces is not adequately
detemmed.andnaneoflhcurgeum
subject to Level I or Il contamination,
the minitum factor value assigned for -
_ hazaidous waste quantity depends on
*'whether there lias been a removal
action, and what the hazardous waste
quantity factor value would have been

* without consideration of the removal
action. i there has not beén a removal
action, the minimum hazardous waste
quantity factor value will be 10. If there
has been a removal-action and if &
factor value of 100 or greater would
have beés assigned without . i
consideration of the removal action,a -
minimum hazardous waste quantity
factor value of 100 will be ass| d.If
the hazardous waste quantity
value was less than 100 prior to
consideration of the removal action,a -
minimum hazardous waste quantity .
factor value of 10 will be assigned. This
will ensure that the Agency provides an

) incentive for removal actions and thatin -

no case will consideration of removal
actions result in an increased hazardous
waste quantity factor value score.
D. Toxicity

The proposed HRS substantially’
changed the basis for evaluating
toxicity. The major change was that
hazardous substance toxicity would be
based on carcinogenicity, chronic non-
cancer toxicity, and acute toxicity. For
each migration pathway and each

surface water threat except human food -

chain and recreation, toxicity was
combined with mobility or persistence °
factors to select the hazardous
substance with the highest combined
value for toxicity and the applicable
mobiflity or persistence factor. For the ~

- substances with the high

lmman food chain threat, only

est -
bioaccumulation values were cvduated
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 texicity was evaluated for

. the environmental threat of the surface

water inigration pathway. -
Several commenters expressed

’ eoncernaboutoroppolmontnuﬁnsth

single most hazardous substance at &
site to score toxicity, stating that the
approech seems oveily conservative
and unlikely to distinguish sites on the
basis of hazird. Some comimenters

‘suggested that EPA allow flexibility in
_ weighting the toxicity values of multiple
substances either by concentration,

waste qnanmy. or proportion |
information, whenever such information
lbs available. One commenter wggeste;lf
nmg toxicity on a fixed percentage
the hazardous substances known to be
present at a site.

The Agency agrees that, for purposes
of accurately assessing the risk to -
human health and the environment
posed by a site, it would be preferable
to evaluate the overall toxicity by
considering all hazardous substances
present, based on some type of dose- (or
concentration-) weighted toxicity .
approach. EPA believes, however; that .
this approach is not feasible because the
data requirements would be axcessive.
Such an approach would be feasible
only when relative exposure levels of
multiple substances are known or can
reasonably be estimated; however, these
data can be obtained a1ily by conducting
a comprehensive risk assessment.

. . Extensive concentration data wguld be

required to be confident thait
comparable concentrations are being
used for the various substances,and -
that the multi-substance toxicity of the
contaminants is not, in fact, being
underestimated. Use of inadequate data
could result in underestimating or
overestimating the toxicity of
substances in a pathway.

EPA considered a number of
alternatives to the use of a single
hazardous substance to score toxicity
[mobﬂitylpmlstenee}und tested some
of these on several real arid hypothetxcal
sites. The analyses included :
comparisons between the single most
toxic substance and the average toxicity
value for all substances, the average

" toxicity value for the 10 most taxic

substances, and the concentration-
weighted average value of all
substances. These alternatives were
also tested using toxicity/mobility

values. The mnltn of these lnalyses .

showed that using a single substance

:Efroach usually resulted in an assigned
ue (either toxicity or toxcity/ -

- -mobility} that was within one interval in

the scale-of values of the alternatives
tested; for example, the single substance
approach would assign a value of 1,000
for toxicity whereas averaging the -
toxicities would assign a value of 1,000
or 100, the next lower scale value. {The
final rule uses linear scales to assign
values for toxicity, mobility, and
persistence. The scales for toxicity now
range from 0 to 20,000 rather than 0 to &;
consequéntly, the default valve for -
toxicity is now 100 rather than 3. )The
Agency reeognizel the uncertainty in the
use of the single substance approach,
but concludes that it is a reasonable
approach for a screening mode

. especially given the general

unavailability of information to support
alternatives. In making this judgment,
the Agency notes that the single

* substance approach to evaluating the .

toxicity factor was not identified in
SARA as a portion of the HRS requiring
further examination, even though it had

. been used in the original HRS and EPA
- had received criticism similar to the

above comments prior to the enactment
of SARA.

Several commenters suggsted that
additive, synergistic, or antagonistic
effects among substances be considered
in scoring toxicity when several
substances are. found at a site. In
particular, one commenter suggested

- increasing the scores for sites with a

large number of hazardous substances

. to account for additive or synergistic

effects.

As noted in EPA's 1988 Technicol
Support Document for the Proposed .
Revigions to the Hazard Ranking
System, quantitative consideration of '
synergistic/antagonistic effects between
hazardous substarices is generally not

- possible even in RI/FS risk assessments
-because appropriate data are lacking for

most combinations of substances.
Interactive effects have been
documented for only a few substance
mixtures, and the Agency’s risk
assessment guidelines for mixtures (51
FR 34014, September 24, 1966)
emphasize that although additivity is a
theoretically sound concept, it is best
applied for assessing mixtures of similar
acting components that do not interact.
Thus, the Agency believes that
consideration of interactive effects in
evaluating toxdcity in the HRS is not
feasible, nor is it necessary to allow use
of the HRS as a screening model. The
Agency rejects the on that
scores should simply be raised for sites
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responss

found ot e shie. The HRS as & whole is
intended t» ovalunale, 1o Ghe exiant
sites by

In respense, EPA believes hat
becanss the HIRS is & scossning teol. &
should maintain & conservative
postective) approsch

and Class B{both B1 and BZ) to be

avallable data shouid be used 10 score

ar not. Table

the HRS. -

The major changes te the HRS in the
evaluation of rediomuclides spply to. -
oheerved relesses, o
factors in Ghe waste characteristics
category. snd 1o defermining the level of
factor Thl:Sb

cafegory. components

that have been modified are briefly
described below. -
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* The criteria for establishing an :
observed release h analysis of
samples for radionuclides differ .
considerably from the criteria used for
other hazardous substances. These
criteria are divided info three groups:
radionuclides that occur naturally or are
ubiquitous in the environment;
manmade radionuclides that are not

- ubiquitous in the énvironment; and
gamma radiation (soil

pathway only). (See § 7.1.1.) .

The hazardous waste quantity factor
for sources (and areas of observed
contamination) containing radionuclides
has been modified to reflect the different
units used to measure the amount of
radiation (curies, a measure of activity)
versus the units used for other
hazardous substances (po a
measure of mass). EPA believes it is
preferable to use activity units rather
than mass units because activity is the
standard measure of radiation quantity
and is a better indicator of
released and potential to cause human
health damage than is mass. In addition,
the hierarchy for evaluating the waste
quantity factor for sources (and areas of
observed contamination) containing
radionuclides is limited to Tiers A and
B. Tiers C and D, based on source
volume and source area, respectively,
are not used because adequate data to
derive their quantitative relationship to
Tier A were unavailable. Thus, the
wasté quantity factor is based either on
radionuclide constituent guantity (Tier
(A_\r)i or gdionuclide wastestream quantity

er B).

For sites contai only
radionuclides, m\u waste quantity
is calculated based on the activi'y

content of the radionuclides or
radionuclide wastestreams astociated
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,
:nd the valut:;' m summed in
eW’ i ) ous waste
quantity value. The scale for scoring
radionuclide waste quantity was
 derived based on concepts of risk
valence between tadionuclides and
other hazardous substances.
. In the proposed rule, all radionuclides
were automatically assigned a :
maximum default value for the toxicity
factor. The final rule evaluates '
radionuclides individually on the basis
of human toxicity, across a range of
factor values based on the potential to
cause cancer (i.e., cancer slope factors).
Non-cancer effects are not considered
for radionuclides because cancer is
generally the most significant toxic

effect. Incorporated in the development
of cancer slope factors are the type of
ek L
ecay: bio up

distribution, 2nd retention; and .
radiation dose-response relationship.
Thus, across the set of scoring ranges
used, radionuclides that are mere potent
carcin per unit activity now
receive higher tosxicity factor values -
than those that are less potent. The new
toxicity scoring scale for radionuclides
was derived in a manner consistent with
the derivation of the existing
carcinogenicity scale for other -
hazardous substances. Taken together,
the new toxicity and hazardous waste
quantity scales for radionuclides result
in a risk equivalence een
radionuclides and other hazardous .
substances.

Mobility of radionuclides in both the
afr and ground water migration
pathways is evaluated in the same way

. as mobility for other hazardous

substances; that is, on the basis of the
chemical and physical characteristics of
the radionuclide. Similarly, the
bioaccumulation (and ecosystem
bioaccamulation) potential factor is
evaluated in the same way for
radionuclides as for other hazardous
substances. The final rule clarifies that
radionuclides should be scored for these
factors in all relevant pathways. -

The persistence factor in the surface
water migration pathway has been
modified so that radionuclides are
evaluated solely on the basis of haif-life,
which for HRS purposes is based on
both radioactive half-life and
volatilization half-life. Sorption to
sediments is not considered, nor are
hydrolysis, photolysis, or

biodegradation. Other than this change

in the processes considered to estimate

surface water half-life, the scoring of the -

persistence factor is the same for
radionuclides as for other hazardous
substances.

The final rule extends to
radionuclides the benchmark concept
used throughout the HRS for weighting
certain targets factor values. Measured
levels of specific radionuclides at
potential exposure points are compared
to benchmark levels, and additional
weight is given to targets subject to

“actual contamination {(Levels I and H).

This approach for welghting target
factors using benchmarks s similar for
ra:l,itmuc.litle:l m :otlt;lert::zndou
substances, specific
benchmark values used for }
radionuclides and the-methods for .
deriving the values are different.
Benchmarks for evaluating radionuclide
contamination parallel those used for

other hazardous substances in that
available Federal standards and -
ing concentrations are used when .

applicable. At sites with both

radionuclides and other hazardous
substances, each radionuclide and other
subatance is evaluated separately. If no
individual substance equals or exceeds
its benchmark, the ratios of the
measured concentrations to the
ing concentrations for cancer for

radionuclides and other hazardous
substances are added. Radionuclides
are not evaluated using i
concentrations for non-cancer

Specific benchmark valiies for
radionuclides are in activity units
instead of mass units, however, to
reflect the appropriate measurement
units for the level of radionuclide
contamination. Radionuclide
benchmarks include drinking water
maximum contaminant levels (MCLs)
for both the ground water and the
surface water/drinking water threat
pathways; Uranium Mill Tailings
Radiation Control Act (UMTRCA)
standards for the s0il exposure
pathway; and screening levels
corresponding to 10~¢ individual cancer
risk for inhalation or oral exposures, as
derived from cancer slope factors, for all
pathways and threats incorporating
human health benchmarks. The
radionuclide benchmarks are consistent
with EPA’s radionuclide risk assessment
methods in that they incorporate
standard data or assumptions about
contact/consumption rates for various
environmental media and radiation
dose-response, as well as the specific
radionuclide’s type of decay. decay
energy, biological absorption, and
biological half-life. Furthermore,
radionuclide benchmarks for the soil
exposure pathway account for external
exposure (Le., 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
subistance benchmaiks for the soil
exposure pathway, because external
exposure from gamma-emitting .
radionuclides can be an extremely
important ékposure route.
F. Mobility/Persistence

The rule added mobility

ects.

l factors to both the ground water and air '

migration pathways and modified the
persistence factor in the surface water
migration pathway to consider a greater
number-of potential degradation
mechanfsms. :

The Agency received a large number
of comments critical of several aspects
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determining when m
information is sufficient for
an observed release (or observed
contamination in the soil exposure
pathway). The final rule also provides
procedures to be followed when the SQL
is unavailable and defines various types
of detection and quantitation limits in
the context of the HRS. (See § 2.3 of the
final rale.) . A

H. Benchmarks

SARA requires that EPA give high-
priority to sites that have led to closing
of drinking water wells or
contamination of principal drinking
water supplies. To to this
mandate, the proposed rule added
health-based benchmarks to the ground
bt "‘mﬁi"w
pathways; in tion,
benchmarks were added o evaluate
sensitive environments targets in
surface water. In the proposed rule,
population factors were evaluated at
Level Iif a health-based benchmark had
been exceeded. If actus! contamination
was present, but the benchmark was not
exceeded, populations were evaluated
based on two levels of contamination
{i.e., Level Il and Level I}. Sensitive .
enmnmmtz:ﬂ:e surfacea}vtalgt';l
migration pathway were evalua
based on two levels of actual
contamination {exceeding benichmark or

benchmark). Where

ot exceeding ).
several. substances were
present below benchmarks, the

percentages of their concentrations
relative to their benchmarks were added
to detzmina which level was used to

a
‘gﬁh ten o:tlins issue, most
supported ‘s proposal to give extra
weighting to sites where mnﬁ;ed
exposure-point concentrations exceed
benchmarks. One commenter who

hazardous substances to benchmarks
would not be used. The other dissenting
hdﬂm!‘PAxg-

common sense, and other laws, will
discourage people from drinking water

contaminated above benchmark levels, -

and because evaluating this factor will
entail large resourcs expenditures for
gains in discrimination.
The final rule wiights most targets
based an actual and potentiat exposure

-

toeonhndmﬁonamndlpn&my-
and threats, including those for which
benchmarks were not originally
proposed, because EPA believes that

this approach both improves the ability -

of the HRS to identify sites that pose the
greatest threat to raman health and the
environment and increases the intemal
consistency of the HRS. (See §§ 2.5,
251, 252,931,33.2, 41231, 41.23.2,
41331,41332,41431,42231,
4223242331,42332 42431,
5131,51.32,631,832, 034,731,
7.3.2) In the final ruls, both the

population factors and the factors
reflecting the hazard to the nearest
individual {or well or intake) are
evalnated in relation to health-based
benchmarks in all pathways. The
sensitive environment factor in the
surface nmwomnentla! threti: is 1
weighted in on to ecological-base
benchmarks; however, in the soil
exposure and air migration pathways.
the sensitive environment factor is
weighted simply :ln the basis of and
exposure to actual contamination,
no benchmarks are used.
in?ile .:.tfncy c?:u to use benchmarks

pathways in response to comments

“l:hilat npeciﬂc:ll? mu;:jdn:mh a

ange; it is also respo
comments that the HRS should better
reflect relative risks and that the
approaches in all pathways should be
consistent. The Agency has cancluded
that the concerns .
commenters outweigh the concerns
about uncertainties in the evaluation of -
sampley collected in air and soil and
about the lack of regulatary standards
and criteria on which o base soil or air

"benchmarks that led the Agency not to
indlude beachmarks for those pathways

in the proposed rule. In short, EPA
carefully considered this point and
concluded that the consistent

pathways
reasonable use of data given the
purpose of the HRS as a screening tool.
EPA selected specific
cﬂ‘tlerin onlpp\leableor(nleunt
and appropriate requirements (ARARs},
emdugq State standards; that have
been selected for the protection of
public health and the environment as
outlined in the NCP (55 FR 8666, March
8, 1980). In the HRS NPRM, EPA
proposed to use MCL3, 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 Levéls as
benchmarks for the inmman food chain
threat. EPA also ed to use
Ambient Water ity Criteria

threat. EPA recsived 21 comments from
12 commenters on which benchmarks
the HRS should use and whether
additional information should be
considered in establishing benchmarks.
Opinion was divided on the use of
specific types of benchmarks: three
commenters supported the use of MCLs:
three did not. Two commenters
supported the use of MCLGes, two
opposed such use, and ane suggested
that EPA consider the economic impact
of using the value of 0 (i.e., the MCLG

. for a carcinogen) as a bealth-based

benchmark. Two commenters suggested
darda.mh;m‘ o ted cl:;:t;;
stan and one suggested ini
concentrations based on RiDs. One
commenter expressed concern that the
current lack of water quality standards
for many substances might make the
Mhm aystatl‘l;.inﬁacuve lsl:lﬁ

gites that poge a s cant
threat to human health. Two
commenters suggested that carcinogen

of evidence should be used in
ey ing SCs (e.g-. the individual risk
level be lower for a Class A
carcinogen than fora ClassB2 .
carcinogen). Two commenters suggested
considering other important routes of
exposure (8.g., inhalation of hazardous
substances volatilized from water, or
dermal contact with contaminated
water) in establishing drinking water
benchmarks.

EPA conducted 2 number of analyses
an specific benchmarks and on the |

esta
result af
analyses, EPA has concluded that the
HRS is improved by including
concentrations based on nationally
uniform standards, criteria. or toxicity
values as health-based or ecological-
based benclunarks in all patirways and
threats. EPA's conclusion is based on
several considerations. First, the
addition of benchmarks across all
pathways and the use of ARARs for
those benchmarks improves linkages
with the RIfFS process. That is, the HRS
benchmarks wifl be those used most
":m“.'. ;fa.. Dreiied by o
8 ts p
bendmark

will aid in

h%’g uiring follow-up in
ﬂ:e RI/FS. Second, the internal
consistency of the HRS is improved by
benclmmark levels are treatedin a -
parallel manner across all pathways,
allowing more consistent and fuller use
of the relatively costly sampling data
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at this time. EPA asks
or beflars (30 days aler the dete of
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set in reference 1o the major exposure
comcers for sach pathway or threat (eg.
benchmerks in the air migration
pathreray are oot in reference to
inkalation oaly: benchomarks in

third commeenter suggested that the

contamination is defined as
contamination but sre less then medis-
specific benchmerks, or mest the criteria
for acteal contaminstion based on direct
observation: and potential )
contamination is defined as targets that
are potentially subject to relesses fie.,
targets that are not associated with -
actual contaminstion for that pathway
or threat). These.three tiers are used to
sseiga values 10 both the nenrest
individual (or well or intske] and the
population factors. As & result of EPA’s
analyses of benchenark issuss, the
waighting assigasd 10 Lavel I and Level
11 contamination bas been changed and
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" conceitrations specified in regulatary
limits {e.g. NAAQS, MCls, or FDA
Action Levels) are not included in the

- sumining algorithm. EPA recognizes that
a mare precise estimate of relative risk -
would be cbtained by summing the
ratios of hazardous substanices totluir
individual RfD-based concentrations by

substences

segregating acwrdlngto
major effect, target organ,
machmmofwﬁon.lnftct.mcha
eﬁ;nﬁmunmmdedduﬂng&e

areused in the HRSto
ptonbllndm-wddntopopnhﬁnm
to hazardous sul

exposed to
leulsdntn@tmhinadmhahﬁ
effects. As a consequence, EPA believes
that use of the smmmed ratics of
hazardous substances within pathways
and threats to their individual RfD-
based benchmark levels is appropriate
. for the screening purpose of the HRS.
T EPA and solicited comments
on a range of 107* to 1077 for individual
caneermkhnlsofwmln
levels of actnal
contemination with respect to health-
based bencinmarks. EPA received eight
comments concerning this risk range.
Four commenters restricting
the range to 10”*to 107, primarily
because this would be consistent
with risk levels identified in the NCP

programs.
SCs for carcinogens should be the 1074
. individual cancer rigk level. One
commenter stated that 107*to0 10~7
generally is the risk rarige considered for
Supufundnopome.'l’heﬁndmle
defines only two levels of actual
contamination: y above
3qulto:t|iyabove
significantly above
background but less than benchmark.
- When an applicable or relevant and
appropriate requirement does not exist
for a carcinogen, EPA selects remadies
- resulting in camulative risks that fall
within a range of 1074t0 107¢ -
incremental individual Iifetime caricer
risk based on the use of reliable cancer
potency information. EPA has selected
the 107¢ risk level in defining
the HRS benchmark Jevel for cancer risk
because it is the lower end of the cancer
risk range (i.e., 20~* t0 10”% identified in
tthC’Pndmdhyotherm’A S
regulatory programs.
. Two ‘commenters objected to -
assigning releases of substances with no
benchmarks to Level Il as & default
value. One suggested assigning
unknowns to Level T becanse )
substances that are frequently released
or are known or suspected to canse -
health problems are studied before

thoee that are not. The other objected -

ge.am “the absence of data is not
ta.” .

bam:kmA has i:emded to td:&ty a

ém incorpora

two levels o?:tctul wnhlnh':n’m the’

default level is Level 1. if none of the

hazardous substances eligible to be

_ evaluated ata umpllng location has an
applicable benchmark, but actnal

contamination has been established, the

. actual contamination at the location is

ansigned to Lavel II.
L Usaan

proposed HRS included factors to
usign nluu to uses of potentially
nﬂ;e:hd resources in the. thre(e migration
pathways: ground water use (drinking
water and other) in the ground water
migration pathway, drinking water and
other use and fishery use in the susface

" water migration pathway, and land use

in the air migration pathway.

EPA received a number of comments
on each of these factors. The
commenters raised specific objections to
distinctions drawn among various
potential uses and to the weights
assigned to those uses. For example, for
the ground water use factor, some
commenters asserted that the HRS -

should not delineate between private

and public water supply contamination.
For the surface water use factors, a
mmmdmmdnm?eof
assigned valuss ation of
commenrcial food or forage crops-
because of variations in rates of uptake
of hazardous substances. For the land
use factor, two commenters urged giving
greater consideration. to institutional
land use because of the sensitive
populations that would be exposed.

method of incorporating resoarce use
information in targets factor categories. -
The field test indicated that collecting
data-on each of the use factors involved
considerable effort at meny sites. n
addition, becanse of weighting factors
applied to potentially contaminated
populations, at sites with no actual
contamination, use factors were
contributing more to the targets value
than wers large . As some
commenters pointed out, the use factors
mixed concerns about hunian health
with concerns about the value of the
resource ind, therefore, were partiaily
redundant with population factors. To
avoid redundancy with human health
concemns as mlmted

pophlntlon factor Q Ino nnde ma]or .

changes in Isow
evaluated and scored in the ﬁml rule.

In each migration pathway, the use
factors have been replaced bya -
mfactorthatamvalmsto
resources appropriate for the pathway.
In addition, a resources factor has been

" added to the soll exposure pathway. The

resources factor for a pathway is
assigned a maximum of five points if
any of the resource uses for that
pathway exists within the target .
distance limit in the ground water or
surface water migration pathway, within
one-half mile of a source in the air
migration pathway, or within an area of
- observed contamination in the soil -
exposure pathway. If none of the uses
exists, the factor is assigned a value of
0.

The resontcas factor in the gronnd
water migration pathway assigns a
value of 5 for wells supplying water for
irrigation of commercial food or
commldalfongeuops(ﬁvum

livestock, as an ingredientin -
commercial food preparation, oras a-
supply for commercial squaculture or for
a major or designated water recreation
area {exchuding drinking water use)—for
example, water parks {see § 3.3.3). A
value of § is also assigned if the water in
the aquifer is usable for drinking water,
but not used.

- 'l'heresource_sfactormlhednnkmg
water threat of the surface water
migration pathway assigns a value of 5
if the surface waler is designated by a
State for drinking water use but not
used, or is usable but not used for
drinking water. In addition, points may
be assigned for intakes supplying water
for irrigation of commercial food or .
commercial forage crops {five-acre
mmmun).watamgofeommerdnl
hvatod:.nanlwedum
commercial food preparation, or if the
waterbodyuuuduamjoror

ated water recreation area (see
§ 4.1.2.3.3). The fishery use factor has
beendoletedtomnddouhln-eounm
of fisheries.
hﬂnahmlmmnyathm
rmfacmrhanlpodanlueofs
if there is commercial agriculture or
commercial silviculture, or « major or
designated recrestion area within a half
mile of a source (see § 6.3.3). The
distance of one-half mile for the
agricultural, silvicultural, and
recreational areas was determined by
the distance weighting factors for the air
mlgrahmpatlmay.whdlnﬂec! the
of air contaminant
concentrations beyond one-half mile
from a source. Therefore, resources
beyond this distance are not considered
in this pathway.
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A memwes, h*ﬁ
“"‘..-.;;‘:-".....'2::"- e T foce
s abeignad & value of 5 If thare s
production er grazing on sa aves of
cbearved contamination st the site.

i

e fald test sequasiad ¢ of
thees cotagetids of smeitive
envicomments spawaing aress.

wnclear
should be counted. To eliminate these
difficuitiss. wetiands are now evaluated
on the basis of sixe and ievel of
contamination. In the air migration
pathrerey. wetionds are evainated based
on screage and level of contamination
. are
evealnated by linsar frontage along the
sface water bazardoss schstance
migeation peth and Jevel of
conteminstion (see § 4.1.4.31).

{eg- praivie potholes) mre very
importent, amall wetiands may aleo
quelify as “particeler sress, relatively
small in size. important 1o the
meintensnce of wnigee biotic
communities. ™

Sensitive eavironments other than
wetiends are not evaluated on the basis
of sine for severa] ressoms. Most other
HRS semmitive emvironsaents tend to be

less commmon and less widely distributed
pationally than wetlands (¢.g.. see EPA"s
1980 Field Teat of the Proposed Revised

HRS) snd. thessfose. their sembers and
boundaries tend o be esasier to identify.

" In eddition, the valee of many sensitive

envircuments is independent of size; for
example, the sixe of a crifical habitat of

0 endangered species may vary solely

food chaim can ressll in adverse eflects
in aquatic species sad in other animals
that ingest aguatic species (eg- )
waterfowl). The ecosystem

slightly from the biceccumslation
potantial facior in the humen food chein
threat, primaxily in that all BCF data are
consideved in deriving it and not just
BCF data for banen food chein -
organiems.

to assign the ecosystem texicity value
(see § 41.4.21.1). The Natwa] Heritage
Program alternstive sensitive

subetantinlly smong L,
Natwal Heritage Program Dats Center
can assist in identilylng many of the
sensitive enviromment types histed in
Tables 4-23 and $-5.

K Use of Available Doto

A aumber of consmenters stated that
ol availebie data should be wsed when
sooring & site. Several cited the tiered
spproech 10 hazardous wasle quantity
ss o modal that cowld be spplied to
other factoss. Under this method, where

where deta are not available, or
more gemeralized approaches would be
mﬁd.&vnlq—-tu&
spproach for ground water flow

These commenters avgued that it would
be less expensive and time-consussing
to use available deta whea scoring @ site
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than to wait until the remedial
investigation to consider the additional
oy ﬁomdz d modifying the HRS
EPA considere e to
allow the use of additional data. but
determined that further expanding the
HRS to account for levels of
data availability is inconsistent with the
HRS's role as an initial screening tool.
‘Adding tiers to various factors to
accommodate the use of all available
data would make the HRS considerably
more difficult to apply and could lead to
substantial inconsistericies in how sites
are investigated and evaluated. EPA
Regionsand States would have to
determine, for each set of data

- presented, whether the data quality was -

good enough for the data to be
it A Mg i
. data quality
ultimately, delay clsanup at sites.
Therefore, the Agency believes that the
limited use of tiers in the final HRS
represents a reasonable tradeoff
batween the need to limit the
complexity of the system and the desire
to accommodate risk-related
information that is generally outside the
scope of a site inspection.
L. Ground Water Migration Pathwoy
The proposed rule included a number
- of significant changes in the ground

-water tion pathway: new
hydrogeologic fncton were added;

populations were distance weighted
unless exposed to actual contamination;
2 maximally exposed individual (MEI)
factor was added; the target distance
1limit was extended; a mobility factor

was added and combined with m:dclty" -

and a wellhead protection area factor
was added. Figure 5 shows the proposed
ground water migration pathway and

the final rule pathway.

Ground water flow direction. Neither
HRS nor the proposed HRS
dnecﬂy considered ground water flow

__ direction in evaluating targets. The

proposed HRS indirectly considered

~ ground water flow direction by

weighting populations based on actual
and potential contamination of drinking
water wells.

EPA received 50 letters from 40
commenters on this issue; 27 letters -
responded to the ANPRM, 21 to the -
NPRM, and two to the field test report.
Commenters included eight States, three
Federal agencies, the mining, pstroleum,
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 thé use of ground
water flow direction data when they are
either available or easily obtained. They

. suggested several methods to

incorporate flow direction, including:

» Considering use of a radial lmpact
area when directional release routes can
be determined. Only a half circle with a
three-mile radius for the downgradient

.portion (and a half-mile radius for the

rest of the dmle) should be considered

- when scoring:

. Differenhatmg between upgradient
and downgradient areas using
topographic maps, evaluating water
levels at wells, and noting the presence
of mior surface water bodies; -

the effort to obtain
accnrate data and considering selected
upgradient locations as a precaution
against unanticipated anomalies;

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

¢ Having a “professional” review
available informnﬁon and conduct a site
visit;

. l&lﬁ available flow direction data
and ing regionally based
defauits whm no data are available;

o Installing piezometers to determine

‘flow dmchon in the PA/SI phase and

when no ground water flow data are
availI:ble; ting ground water f1

¢ Incorpora water flow
direction into the “depth to aquifer” and
“distance to nearest well/populntion
served” scores; and

¢ Affording responsible parties the
opportunity to determine flow direction.
BILLING CODE 6590-50-2
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Figure 5.

Ground Water Migration Pathway
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Commentnrl sugguhd that data on
ground water flow are either readily
available or can be easily obumed at
reasonable cost and are no more
imprecise than other aspects of the HRS.
Some commenters stated that the level
of effort n?ulred to estimate the
" “direction of ground water flow is no
greater than that required to determine
other hydrogeologic parameters in the

EPA reviewed a range of options for
considering ground water flow direction
in'evaluating targets. For the reasons
discussed above under “Use of
Available Data,” the Agency decided
that it was not feasible to adopt a tiered
approach in the targets factors for
evaluating ground water flow direction.
EPA does not agree that increased
necural cy \\m-ran"f ts the ine;ened "
comp) exity accounting for groun
water flow direction, because this level
ofleumcyhnotnqnlredforn
screening tool that is intended to assess
relative risk. This level of accura
however, is needed to determine
extent of remedial action and, therefore,
is appropriate at the time of the RL -
EPA dnagreec with the argument that
determining ground water flow direction
is no more dnﬂicult than determining
other ground water factors. Aquifer
interconnections and discontinuities as
well as hydraulic conductivity and
depth to aquifer, which are evaluated in
the final rule, are geologic features that
are unlikely to change over the short-
term. In contrast, ground water flow
- direction can be influenced by factors
such as seasonal flows and pumping
from well ficlds. In addition, the ground
water flow direction may be different in
each aquifer at the site, and the
direction of hazardous substance
migration is not always the same as the
direction of ground water flow.
Therefore, data on ground water flow
direction would need to be considerably
more extensive than would the data
required to document the other
hydrogeologic factors. EPA notes that in
the final rule, many of the other
‘hydrogeologic factors considered have
been simplified and the sorptive
capacity factor has been dropped. EPA
also notes that ground water flow
direction was not identified in SARA as
a portion of the HRS requiring further
examination, even though ground water
flow direction was not considered in the
original HRS and the Agency had
received criticism similar to the above
comments prior to enactment of SARA.
Although the final rule does not
consider ground water flow direction
directly in evaluating targets, it does
coansider flow direction indirectly in the

method used to evaluate target
populations, If wells have npt been
contaminated by the site, as the

- commenters assume upgradient wells

would not be, the population drawing
from those wells is distance weighted
and, thus, tions drawing from the
wells d have to be substantial
before a large number of points could be
assigned. Moreover, in addition to .

providing a measure of the population at
risk from the site, the target factors
afford a measure of the value of the
ground water fesources inthe area of
the site and of the potential need for
expanded uses of the ground water.

Agquifer intergonnections. Aquifer
interconnections facilitate the transfer
of ground water or hazardous
substances between aquifers. The final
rule specifies that if aquifer
interconnections occur within two miles
of the sources at the site (or within areas
of observed ground water contamination
attributed to sources at the site that
extend beyond two miles from the
sources), the interconnected aquifers are
treated as a single aquifer for the

- purposes of scoring the site. Thus, for

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

In practice, EPA has found that
studies in the field to determine whether
aquifers are interconnected in the
vicinity of a site will generally require
resources more consistent with remedial
investigations.than SIs, especlally where
installation of deep wells is necessary to
conduct aquifer testing. Thus, EPA has
in the past relied largely on existing
information to make such
determinations and the Agency finds it
necessary to continue that approach.
Examples of the types of information
useful in identifying aquifer
interconnections were given in the

osed r-le. This information includes

terature or well logs indicating that no
lower relative hydraulic conductivity
layer or confining layer separates the-
aquifers assessed (e.g.. presence
of_ a layer with a hydraulic conductivity
lower by two or more orders of |
magnitude); literature or well logs
indicating that a lower relative
hydraulic conductivity layer or confining
layer separating the aquifers is not
continuous through the two-mile radius -
(i.e., hydrogeologic interconnections
between the aquifers are identified):
evidence that withdrawals of water
from one aquifer (e.g.. pumping tests,

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

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

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

Commenters generally lnpported the
proposal to include hydrauli
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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Racreational use threat SARA stated
Mhlﬂswwndda!h-nm

drinking water, and the proposed HRS
incisded s recrestions! use threat in the
surface water migration pathway. A
-i!rdm.ﬂ!n!cumlu
and trade sssociations, and two Federal
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Figure 6

Surface Water Migration Pathway
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Surface Water Migration Pathway -
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EPA is also concerned that many
qualities of recreation arees (e.g..
uniqueness, atirattiveness, value}
mnotberndﬂyqumﬂﬂed or
measured, which

pmbluuﬁnmml.m
the recreational use threat has been
removed from the final rule. Instead,
factors related to recreational use are
bengnd-dedhihemamtof
resource factors ia the air, surface

resoulces :
Lus.s.uzs.s.mdmonhmh.)
Recreational use is also a major
component of the evaluation of the

attractiveness/accessibility factor in the |

soil exposure pathway (see § 5.2.1.1 of
- the rule).

Humanfaadchmn.SARAreqmm
that EPA consider “the damage 1o
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 agnatic
" food chain.

A pumber 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 stated
that the HRS should account for human
foed chain threats involving irrigated
crops, livestock, and game aniimals. One
commenter stated that the SARA -~
mandate wounld not be fulfilled if only
aquatic buran food chatn threats were
evaluated. e .

AMeouhcth:gmlnm ation into
metheds, EPA determined that

separate .
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
assessmernt 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
terregtrial human food chain threats.
These threats are, however. considered
indirectly under the resources target
components in the air migration
pathway, ground water migration -
pathway. s0il exposure pathway, and
drinking water threat portion of the
surface water migration pathway.

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

posing threats via the human food chain. -
- One commenter stated that the .

estimation of biosccumulation
potentials requires excessive time and
resources, and that this step should be
dropped from the HRS. -

EPA disagrees and considers the
‘bioaccumulation potentials of hazardous
substances to be

important factors d the degree
of human heaith m by

. substances via the human food chain.

Substances that do not bicaccumulate
pose less of a threat via the lnnnan food
chain than substances that

foodchaineunihheymonly

- moderately toxic, or are present in

modest quantities, EPA believes that
com bioaccumnlation potential
tables reduce the effort and
resources required to score this factor.
EPA received several comments -
stating that bicaccemulation potential
wnnotghenuﬁidm weight in the
evaluation of human food chain threats.
EPA evaluated the use of
bioaccumulation potential during the
field test and determined that there was
considerable nneerhinty related to this
factor, in part because of major
differences in uptake associated with
different species in differsnt .
environments. In addition,
bioconcentration valves have been
compauted for nnly a few species for
most substances. In light of this
uncertainty, EPA decided that
bmmmultlion potential shonld not be

t in the HRS. In
addmon. as pu-t'!:g:

changes discussed in Section I B. the
bnum;m potential factor was
move ¢ targets factor category
to the waste characteristics factor
category 30 that it is evaluated -
consistently with the other waste
characteristics factors that reflect
exposure. As part of these changes, the
use of the bioaccumulation potential
factor in selecting the substance posing
the greatest-hazard also has been

m ed: :

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

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

-Under the final rule, the former
criterion (closed fishery) remains
essentially unchanged. The latier
criterion (tissue contamination) has
been modified: A ﬁdmy is comidered
actually contaminated if the
concentration of a hazardous substance
in tissue of an essentially sessile benthic
human food chain from the
watershed is at a lavel that meets the
criteria for an observed release from the
site and at leasta monoﬂheﬁslm'y
is within the of the observed
release. A new criterion hu also been

having a bisaccumulation potential
factor value of 500 or greater either is
present in an observed release
established by direct observation or is
present in a surface water or sediment
sample at a level that meets the criteria
for an observed release from the site
and at least a portion of the fishery is
within the boundaries of the observed
release. Only the portion of a fishery
within the boundaries of an observed
release is considered actually
contaminated.

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

(1) Closed fisheries did not exist at
most siteys

{2) Hazardous substance
coacentration data from tissues of
applicable were available for
only a small portion of fisheries; and

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

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

¢ Level I: Applicable when
cconcentrations of sité-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 FDAALSs, screening
concentrations corresponding to .
elevated cancer risks, and screening
concentrations corresponding to. .
elevated chronic. non-cancer toxicity
risks via oral exposires. The final rule
allows Leve) 1 contamination to be
established based on hazardous
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sud 45 points for Level il concestrations.  fish and game officials sre prefurable 1o Fotber “‘: ""’"‘"d
Where 20 acteal contamination of & standing crop defssit values becsuse m""‘h"ﬂ‘:—: )
fishery is documanted. but there is standing crop is & measure of biomass h'-"'-hm. via ench
docmmentation of en ehesrved releese of  (weight of all edible kiving organisms in "‘i"’:”b~h* each companent
& hazardous ssbetance having & the water body) rather than hwm “-‘n:_" between
blissccumuletion potemtiel facter value 2 o data mh - *u.“’s‘
of 300 er gresier s & walershed EPA agrees with the commenters. Deeded 1o determine e
a--h..u-z‘uum the final rule. estimates of fishery m‘ﬂ'_ rarely
is amigned & valee of 20 points. Where an figh barvest dsts (including stocking  satms coss a8
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Figure 7
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The ground water io surface welwr
migration compenent evelustes three
Gremix
chain. and envircamental The
componant is scered caly I (1) A
partion of the surface water is within
cag mile of emy sowrce st the site that

oquier

portion of the surfece water withia one
mile of the souwsce: sad (3) the bottom of
the surface weler is at or below the top
of the aquiler. The distence Bmit
fior the component is the
sams way as for the over'and flow/
Soed For each threst.

obssrved relesse ar polestial to relsase.
An chearved relssse is established if.
and only if. thare is an cbesrwsd relesse
10 the sppermost aguiler. while potential
o relonse is based en ground weter
potantial 1o relesse faciors. except that
caly the uppermost aquifer b
considered. (SBee § 62212)

The hazssdous wasie quantity factor
is scaved in the same way it is scered for
the overlaad fSow/flood

sspamed 10 be available to migrate to

swrface water through ground water.
‘l'h hhpoimdentryudeﬁnedu

'I&lhnﬂt

targets evaluated in the overiand flow/
ﬂmd-wahumntbeam&e
two probeble points of entry may differ.
This approsch might allow evaluation of
intales. fisheries, and sensitive

wpstream from the point of overland
Bow eatry.
N. Sodl Bxposure Pothway

The ensite exposure pathway, which
was added to the HRS in the proposed
ruie. bes been renamed the soil

property with observed centaminstion. -

supported
pathway, but raised
fssuny veisted %9 Ms evaluation For

example. commenters objected to

the weste
achor ce solaly on toxicity. Three
u—m;mdmﬁmtﬁumt:@
risk popuiation 1 children under ssven.
Other commenters stated that collecting
dats om the high risk Jai. ya would
be difficult. A oumber of commenters
questioned how the onsite ares and area
of conipsinstion would be defimed and
bow accessibility of the site was
evalanted.

In responee to these commesnts and to
the field test resuity, EPA hes made a
samber of changes o the soil exposure

. The name of the pathway has
Mmhmm:

process.
As suggested by commenters, the final
rule limits the aree within which buman
targeis are evaluated for the resident

distance Yimit of 200 feet from an ares of
observed contamination. The 200-foot
kmit accounts for those situations where

&embunduyhvuyh!p.and
contaminated suficial

ma'erinls is aulikely or infrequent
becanse of the distance of residences,
schools, ot work places from an ares of
observed contamination on the seme

the other pathways and in respouse to
cocrments. the finel rele includes -
hazardows waste quantity in the waste
characteristics factor category and
multiplies it by the factor value for
toxicity. New factors, sesident

greatly 244 10 the time and expense of
scoring s site yet resulied in kittle
discrimination among sites. This change
also makes the s0il exposwre pathway
more consistent with the other

of use
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not counting a facility’s work force is -
inconsistent with other population
counting techriiques. Another
commenter said that workers should be
included in the resident population
because the proposed method of
calculating soil exposure pathway
scores can result in inappropriately low
scores when onsite workers are exposed
to wastes or contaminated soil.

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

might restrict the inclusion of workers in
the target population for the soil
exposure pathway. This analysis found
no broad statutory or regulatary

* authority for excluding workers covered -

by OSHA regulations from :
consideration as targets in thé HRS.
Although the definition of a release
under CLA section 101(22) excludes
“any release which results in exposure
to persons solely within a workplace

* * * it only does so for purposes of
claims by workers who are already

covered by State worker compensation
laws. The legislative history of section
101(22) specifically anticipated that
authority under CERCLA might, in
appropriate cases, be used to respond to
releases within a workplace. Thus, the
Agency concludes that there are no
broad statutory or regulatory
restrictions against consideration of
activities at OSHA-regulated facilities.
SILLING CODE 0500-99-M :
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Figure 8
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The soil exposure pathway is
designed to account for exposures and
health risks resulting from ingestion of
vontaminated surficial materials. -
Recause ingestion exposures are
comparable for some types of workers
and residents, the Agency has decided
to include workers in the resident
population threat. However, substantial
variability in the kinds of workers and
work activities at sites (e.g., indoor and
outdoor) leads to considerable
variability in exposure poteatial. The
Agency believes that determining

specific categories or types of workers is .

" beyond the scope of HRS data
collection. Thus, workers are assigned
target points on a prorated basis: 5
points are assigned for sites withup to -
100 workers; 10 points for sites with 101
to 1,000 workers, and 15 points for -

_ greater than 1,000 workers. Prorating
waorkers will reduce the data collection

_-effort, Evaluation of workers is not
affected by health-based benchmarks.
(See § 54.3.3.) Nearby workers are not
counted in the nearby population
because the Agency considers it
unlikely that workers from nearby
workplaces would regularly visit
‘contaminated areas outside the property
boundary of their workplace during the

. workday, and because there is no way

" to estimate accurately the number of
workers who might.

O. Air Migration Pathwcy

The preposed rule m&dc several
significant changes to the air migration
pathway in the original HRS, in
response to the SARA mandats to
consider potential as well as actual
Teleases to air, the proposed rule
included an evaluation of the potential
1o release. The proposed rule also added
a mobility factor to the waste
characteristics factor category and an
MEI factor to the targets category.
Finally, the proposed rule ld.ged explicit
distance weighting factors for evaluating
all 15“‘“5, in the targets category. Figure
9 shows the proposed air migration
pathway and the final rule pathway.

The public provided numerouns
comments on these changes and raised

" new issues as well. The most significant

new issue concerned the structural
inconsistency in the treatment of gases
and particulates in the proposed air
migration pathway. For exampla,
commenters observed that in the
potential to release evaluation, it was

possible to assign a high containment _ ’

value to a source with good gas
containment and poor particulate
containment while assigning high source
type and mobility values based on the

- presence of gaseous hazardous

substances. This combination would
yield an inappropriately high potential
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to release value. This concern was also
noted in discussions with field test
personnel. ’ . .
The Agency agrees with thes .
commenters and investigated methods
to better reflect the differences between
gases and particulates. As a result of
these analyses, EPA has made several
changes to the final rule in both the-
likelihood of releasa and waste
characteristics factor categories.

"In the likelihood of release factor
category, the final rule evaluates sowrce
potential to release separately for gases
and particulates. Only those sources
containing gageous hazardous
substances are evaluated for gas
potential to release, and only those
sources containing hazardons -
substances that can be released as
particulates are svalunated for
particulate potential to release. This
change in potential to-release structure
necessitated other changes in the
scoring of potential to release including
development of separate gas and
particulate source type factors and
migration potential factors. The names
of these latter factors were also changed
to highlight the differences between
potential to release “mobility” and
waste characteristics “mobility.” (See
§§61.21.3,61.223)
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Figure 9
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In addition to these changes in the
basic structure of the potential to
release factors, the final rule includes
several additional changes in the source
type list; migration potential factors, and
containment factors. Based on the’
experience gained in the field test, EPA
added several source types to the source

_type list. Some of these additions (e.g.,
surface impoundment (not buried/
backfilled): dry) simply clarify _
classifications that were implied in the
proposed source type list. Other
additions; such as source types
involving biogas release, were
considered early in the development of
the proposed HRS but were not included
originally in the interest of simplicity.’

. Field test experience, however,
indicated that their inclusion in the final

rule was necessary. Finally, new

. distinctions within some source types
(e.g- the various types of piles) were
added partly in se to comments
and partly as a result of field test
exrerlence. As applicable, source type
values were also revised. (See
§§6.1.212 6.1.22.2 and Table 64

The revised gas and particulate
migration potential factors are very
similar to the proposed likelihood of
- release gas and particulate mobility
factors. Several commenters questioned
the need for including dry. relative soil
volatility in the final gas migration
factor. A simplification anelysis
indicated that dry relative soil volatility
was redundant, as it was almost
completely determined by vapor
pressure. Hence, the final gas migration
potential factor includes only vapor
pressure and Henry's law coristant. The
particulate migration potential factor in
the final rule is simply the particulate
component of the proposed potential to
release mability factor.

The containment factors were also
changed as a result of the field test, a
review of recent information on covering
systems, the examination of air release
rate models, and the public comments
on the need for simplicity in the finel
rule. The final list of containment
descriptions eliminated many redundant
descriptions and changed others,
retaining only those distinctions that are
necessary based on type of source. (See
$§6.2.21.1,6.1.2.2.1 and Tables 6-3, 6-
9.) As discussed in Section I F above,
two new mobility factors were
developed for the waste characteristics
factor category.

Commenters generally supported the
concept of distance weighting target
factors. However, several disagreed
with the approack used to develop the
proposed factor values. Some
o menters suggested basing the factor

values on long-term meteorology and the
size of the site, while others suggested
that additional atmospheric phenomena
{e.g.. particulate deposition) be reflected
in the final values. As a result of thege
comments, EPA has revised the distance
weighting factors nsed in the final rule
to reflect long-term atmospheric
phenomena. Ansalyses indicated that
particulate deposition and other similar
phenomena as well as site size were not
sufficiently significant within four miles
of a site to warrant their inclusion in the
final factor values. EPA also notes that
the distance weighting factor values are

now incorporated in the population
factor value table. (See § 6.3.2.4 and
_ Table 6-17))

P. Large Volume’Wastcé

Mining waste sites. A number of
commenters representing mining
companies, trade associations, and State
and Federal agencies commented on -
how the proposed HRS would score
mining waste sites; commenters
representing waste management
facilities raised similar issues in regard
to their sites. This section summarizes
and addresses the major issues
addressed by these commenters.

Commenters raised several concerns
regarding the appropriate consideration
of background levels of metals in
documenting direct or indirect releases
from mining waste sites. One ’
commenter recommended that in
determining direct releases from a
mining waste site, EPA should consider
the natural characteristics of the site
prior to mining and the changes in
migration rates resulting from mining.
The commenter explained that the
concentration of metals in a mining
waste pile may be similar to or less than
na concentrations in soil or rocks
below and adjacent to thepile. To
document indirect releases, the
commenter suggested that EPA require
collection of detailed information on site
geology and hydrological gradients to
ensure proper consideration of
background levels. Finally, the

" commenter asserted that although it is

appropriate to weight observed releases
more heavily than potential releases at
sites with synthetic organic hazardous
substances, the criteria used to define
observed release are not valid at sites
with natural sources of metals. Another

" commenter agreed and suggested that .

because of background levels of
inorganic elements, the proposed HRS
could identify as an observed release
concentrations unrelated to mining
activities.

. EPA recognires that natural
background concentrations of metals in
soil or rocks can affect the measured

- concentration necessary to establish an

observed release at a2 mining waste gite.
This consideration is reflected in the
requirement that concentrations
significantly above background be
shown to establish an observed reiease.
Mareover, EPA has clarified the
observed release criteria in the final rule
to explain that they specify minimum
differences necessary to establish an

- observed release by chemical analysis.

Several commenters guestioned the
treatment of metals in the ground water
mobility factor. One commenter stated
tkat the proposed HRS is biased against
mining waste sites because it gives

greater consideration to the accurate

assessment of the mobility of organic
substances than to that of naturally
occurring metals. The commenter noted
that the proposed persistence factor for
the surface water migration pathway
accounts for the degradation of
hazardons substances in the -
environment through four processes.

- None of these processes, according to

the commenter, applies to metallic
elements, which received a default value
of 3 (the highest possible score for
persistence). Another commenter stated
that decreased mobility was considered
only for organic compounds, even
thongh inorganic compounds are

immobile in some situations.

One commenter stated that 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. Two commenters were concerned
that metals would be assigned a “worst-
case” default value for mobility. On the
other hand, another commenter stated
that consideration of the mobility of .
metals in the revised HRS wovld at least
partially rectify the bias in the current
HRS against high-volume, low-
concentration mining wastes.

- A nuinber of these commenters

appear to have misunderstood the
proposed rule. Metals were not
automatically assigned the maximum .
vai'ie as a default in the ground water
mobility factor, but rather were assigned
values based on their coefficient of
aqueous migration. The final rule

- automatically assigns the maximum

value for mability only to metals
establishing an observed release by
chemical analysis, which is the same
way organics and nonmetallic
inorganics are evaluated. For metals and
metal compounds not establishing an
observed release by chemical analysis,
mobility is based on water solubility
and distribation coefficient (K), the
same as for organics and nonmetalli-



assigning mobillty factor
'h.‘lhnhdlllb:?u
L ome defomk (ohich seould e

EPA does not agres thet the soll
exposwse pethway is bissed aguinst
mining wasts siles. The pathwey
evalusies expesmes of people via
contact with susficial bazardous
substances. The believes thet.

other wastes) and. therefore, have fairly
consistent concentrations. One of these
two commenters also stated that the
bazardows waste quantity factor
sgastions in Table 2-14 of the proposed
rule should be revised o be less
conservative. The remaining commenter
that the proposed HRS was
biased against mining waste sites
becaese they are still scored based on
the guantity of waste rather than on the

comcentration of the waste at the point
of exposure.
EPA does not that the HRS is

comcentration waste gites. The final rule
incorporstes concentration data in three
facters (1) Liketihood of reiease
(concentration dats can be used for
establishing an observed release): (2)
hazardous waste quantity
{concentration data. if availsble and
adequate, can be used for calculating
hazardoss comstitwent quantity) and (3)
targets (concentrations of hazardous
subetances presest in drinking water
wells or st other exposure points can be
wsed to determine weightings for nearest
individuals (ar wells or intakes).
populations. and sensgitive environments
factors). EPA has not explicitly required
concentration data for all sites because
of the substantial costs for obtaining
these data and the very high degree of
wncertainty associated with data
collected duri

during Sis.
EPA requested that the SAD review

mining waste sites, notably,
addition of 8 mobility factor to the air

any bias in the HRS relstive Wwother
types of sites. This commenter also
suggesind that in ing the HRS
revisions, EPA had § the results of
its own studies wader RCRA sections
3001 and 8002, which the commenter
believed 0 be more focused efforts to
quantify risks from mining waste sites
than the HRS revisions.

Superfund
response actions. Purthermore, the HRS
is designed so that it can be applied to
closed and sbandoned sites as well as

Other lorge volume woste siles.
Several commeniers suggesied that the
proposed HRS did not smeet CERCLA
section 125 requirements for sites
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involving fossil fuel combustion wastes.
These commenters y agreed that
section 125 requires EPA to consider the
quantity and concentration of hazardous
constituents in fogsil fuel combustion
wastes and thet the proposed HRS had
not sdequately addressed this
‘requirement.

One commenter supported the
Agency's proposal to allow
consideration of concentration data
when such data are available. Three
commenters stated that the proposed -
HRS would often assign fossil fuel
combustion waste sites high scores in
part because of the worst-case
assumptions or “default values” for

. certain factors (Le., hazardpé;z waste
quantity, toxicity, target ations).
The commenters cleimed that fossil fuel
combustion waste sites receive high
scores merely because of the large
quantity of waste, although this waste
presents no significant adverse
envirommental effects, and that thege

> high scores are inconsistent with EPA's

- findings in the RCRA section 8002 study.
One of the three commenters suggested
that the proposed HRS retained certain
deficiencies of the original HRS, such as
assuming that all hazardous substances

" in the waste consist of the single most
toxic constituent in the waste.

EPA does not believe that the
approach taken in the final rule creates
8 bias against fossil fuel combustion
wastes. Partly because concentration
data are considered in the final rule,
fossil fuel combugtion waste sites are .
not expected to ¥core dispm&ortionately
high when compared with other types of
sites. The HRS assumes that it is not
possible to determine in a consistent
manner the relative contribution to risk
of all hazardous substances found at
sites. Given this assumption, EPA has
datermined that basing the toxicity of
the combination of substances at a site
on the toxicity of the substance posing
the greatest hazard is a reasonable and -
appropriately conservative approach. In
many cases, the substance posing the
greatest hazard is not several orders of
magnitude more toxic than other
hazardous substances at the site.
Therefore, the effect of this approach on
the toxicity factor value—which is
evaluated in one order of magnitude
scoring categories—is not as great as
some commenters have suggested (see
also section Il D). In addition, as noted
above, worst-case defaults are not
assigned for mobility; population factors
bave no default values.

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

-~

- such data for calcula

adequately respimd. These commenters

- recommended that EPA extend the

tiered approach of the hazardous waste
quantity factor to other factors to take
advantage of the extensivedataon
fossil fuel combustion wastes generatéd
by the electric utility industry.

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

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

" accuracy of the HRS for some pathways.

collection of the required site-specific
data would be far too complex and
costly. Fate and transport models are
approprjate for a comprehensive risk
assessment, but not for a screening tocl
such as the HRS. 1n addition, EPA’s
review suggested that it would be more
difficult to achieve consistent results
among users of such models than with
the HRS. EPA points out that it used fate
and travsport models to develop the
distance weighting factors used in the
HRS target calculations, and also that
the HRS incorporates several hazardous
substance parameters (e.g., mobility)
and site parameters (e.g., travel time)
that are components of fate and
transport models.

Two commenters expressed concern
that the HRS fails 1o account
for the leachability of hazardous
constituents as required by CERCLA
section 125: According to the
commenters, some hazardous
constituents pose no risk via ground
water because they will never be
released to that medium. Thus, even if
hazardous waste quantity and
concentration are considered _
adequately, hazardous waste quantity

. scores for fossil fuel combustion sites

will be erroneously high unless
leachability is considered as well.

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

‘cases, sach sampling

" Jeach:

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

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

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

EPA also examined the feasibiiity of
developing site-gpecific leachate data
for estimating leachable hazardous
substance quantity for the ground water
migration pathway. EPA decided against
this option because reliable estimation
of leachable hazardous substance
quantity requires comprehensive
sampling of site-specific heterogeneous
waste, which would be prohibitively
expensive and not feasible. In some
would be
technically unfeasible and unsafe.
de’:i\ evaluated altern;tives for

ing a surrogate for estimating

:gmimrdm substance quantity.

The Agency found that adding the :
mobility factor to the ground water
migration pathway, based both on
solubilities and distribution coefficients
{K,8) of hazardous substances, and
multiplying it by the hazardous waste
quantity factor would be a feasible
alternative for approximating the
fraction of hazardous substance
quantity expected 1o be released to
ground water.

Q .Cansideration of Removal Actions
({Current Versus Initial Conditions)

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

‘response actions, such as the removal of

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

Of the 25 commenters responding to
this issue, 15—including all industry -
commenters—supported scoring on
current conditions. In the preamble of
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the proposed rele. EPA presented two
Tesponse

these e h&p‘m

sctions

and factors for are most

spproprists; and (7) consider these

actions in ol but make

oxeptions at sites fmitial

conditions more reflect risks.

Those who stated a
favored the second. that the

or State divection. or whan the action
constitules a complete Seversl
added that Siate actions ot be

removal actions in HRS scores (eg-
increased incentives for rapid actions)

while also that the HRS score
reflects any risks at sites
where comtemination occurred prioe to

amy response action.
Therefore. EPA will calculate waste
quantities besed on curren! conditions.
However. EPA believes the accuracy of
this approach depends on being able 1o
determine with reasonable ence
the quantity of basardoos constituents
remaining @ sources at the site and the
quantity released into the environment.
As s consequence. where the

does not bave sufficient information to
estimate the quantity of hazardous
constitwents remaining in the sources at
the site and in the associated relesses. a
minisumn factor value may be assigned
o0 the hazardous wasts quantity factor
valee Thus, removal actions may not
reduce waste ity factor values
wunless the quantity of hazardous

responsible
extent of the remaining contamination at
sites. Potentially responsible parties

ing removal actions will have
the primary respoasibility for collecting
amy deta needed 0 support »
determination of the quantity of

the risk at sites whaere removal of

HRS acering =m0t consider the effects
of responses that do not reduce waste
quantities such as alternate
drinking water supplies tc populations
with drinking water supplies

contaminated by the sile. In such cases,
EPA belicves that the initial targets
factor should be need 1o reflect the
adverse impacts cessed by
contamination of drinking water
sapplies: otherwise, a contaminated
squifer could be artificially shielded
is comsistent with SARA section 118(a).

the source of most of the data esed to
score & site. Becanse response action at
sites may be an cngoing process, it
would be burdensome o recalculate
scores costineslly to reflect such

only if they are wnder a State
or EPA order. EPA decided not to

chooss this for two reasons. -
First, it would diminish the incentive for
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EPA will only consider removals
conducted before the Sl in the HRS
score.

R Culoﬁ' Score .

In the NPRM preamble, EPA propoud
. that the cutoff score for the revised HRS
be functionally equivalent to the current
cutoff score of 28.5. The Agency also

umtofdezemmmtonthneproprud
options for determining functiona
equivalence:

. Opﬂon 1: Score sites uslng both the
original and final rule, then
statistical analysis to detemine what
revised HRS score best corresponds to
28.5;

¢ Option 2 Choose a score that would
result in an NPL of the same size as the
NPL that would be created by using the
original HRS; and
* Option 3: Identify the risk level that
would correspond to 28.5 in the original
RS soore sorresponds 1o et sk el
scdre to that risk le
Some commenters stated that there
cnnnotbenhmcﬁou!eqmvalm:fthe
revisions have any meaning. They
argued that if the revisions meet the
statutory mandate to make the HRS
. more accurate, the scores should be
different and, therefore, cannot be
"related. Several commenters supported
the use of a functional equivalent, but
were divided about which aption should
be used. One commenter stated that the
28.5 score should be evaluated to
determine whether it reflected mirimum
visk levels. If it did, the commenter .
suggested that a functional equivalent
would be appropriate and should be
determired using equivalent risk levels
(option 3), but also with an eye toward
keepmg the NPL to & manageable size

variety of alternative approaches,
mcluduﬁ

o Estahlish the cutolf score based on
risk, without regard to the current cutoff
level or a functional equivalent;

¢ Leave the score at 28.5;

* Propose a new cutoff score and a
description of methodology in a public
notice with a 60-day public comment
period;

o Lower the cutoff score to provide an
incentive to responsible parties to *
undertake remedial efforts and make it
possible for sites where a removal
action has taken place to make the NPL,
thus reducing the controversy over
whether to scare sites based on current
conditions;

» Raise the cutoff scare by at least 20
points;

 Eliminate the preseat cutoff score
by creating categories of sites instead of

individuatl ranl:s as a means of
prioritizing NPL sitos;

¢ Amend the NPL annually to include .

only those sites that deserve priority
sitention (e.g.. orphaned sites) and are
likely to receive Superfund financing; or

¢ Rank all sites showing any degree
of pubhc kealth and/or environmental
risk on a relative scale and perform
remedial activities based on available.
funding.

In addition, four commenters felt that
the cutoff score for the final rule should
not be fixed until the technical merits
and potential scores of representative
sites are tested and compared using
both the current and proposed HRS.

Further, one commenter noted that the

field test did not indicate the
relationship between the revised HRS
score fora sim site and the current
score; another added that until this
equivalency issue is clarified, -
meaningful comment on any proposed
revisions cannot be made.

- Based on an analysis of 110 test sites,
EPA has decided not to change the
cutoff score at this time. This conclusion
was reached after applying all three
approaches to setting a cutoff score that
would be functionally equivalent to 28.5.
In its analysis, the Agency scored field
test sites with both the original and -
revised HRS. The dats from these test
sites show that few sites score in the
range of 25 to 30 with the revised HRS
model. The Agency believes that this
range may represent a breakpoint in the
distribution of site scores and that the

_ sites scoring above the range of 25-30

are clearly the types of sites that the -
Agency should capture with a s

model. Because the analysis did not
point to a single number as the
appropriate cutoff, the Agency has -
decided to continue to employ 285 as a
management tool for identifying sites
that are candidates for the National
Priorities List.

EPA believes that the cutoff score has
been, and should continue to be, a
mechanism that allows it to make
objective decisions on national
priorities. Because the HRS is intended
to be a screening system, the Agency
has never attached significance to the

cutoff score as an indicator of a specific -

level of risk from a site, nor has the
Agency intended the cutoff to reflect a
point below which no risk was present.
The score of 28.5 is not meant to imply
that risky and non-risky sites can be

precisely distinguished.-Nevertheless,

the cutoff score has been a useful
screening tool that has allowed the -
Agency to set priorities and to move
forward with studying and, where
appropriate, cleaning up hazardous

waste sites. The vast majority of sites
scoring above 285 in the past have been
shown to present risks. EPA believes
that a cutoff score of 28.5 will continue
to serve this crucial function.

IV. Bection-by-Section Analysis of Rule
Changes :

Besides the changes discussed above,
EPA has made substantial editorial
revisions in the rule being adopted
today. Source characterizationis -
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
benchmasrks. The order of presentation .
of the pathways has been changed to

- ground water, surface water, sofl -

exposure, and air. Following the four
sections describing the pathways, 2
section has been added explaining how
to evaluate sites that have radionuclides
either as the only hazardous substances
at the site or in combination with other
hazardous substances. _

In general, descriptive text that -
provided background information has
been removed as have references and
data sources; the sections have been
rewritten to make the rule easier to read
and to apply. The figures presenting
overviews of the pathways and the

sheets have been revised
throughout to reflect changes in the rule
and assigned values.

This section describes, for each
section of the rule and each table, the
specific substantive changes: editorial
changes that do not affect the content of
the rule are not generaily 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
“haxardous substance” has been revised
for clarification. The definition of “site”
has been clarified and now indicates

.that the area between sources may also

be considere.! vart of the site: The
definition of “source™ has been revised
to explain that those volumes of air,
‘ground water, surface water, or surface
water sediments that become
contaminated by migration of hazardous
substances are not considered a source,
except contaminated ground water
plumes or contaminated surface water
sediments may be considered a source if
they cannot be attributed to an
identified source. In addition, the
definition of source now includes soils
contaminated by migration of hazardous
substances.
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conditions:
* Raise the cutoff score by at least 20

points;
* Eliminate the present catoll score
by creating categories of sites insteed of

individaal ramks as a means of

<oritizing NPL site:

e Amend the NPL annoally to inclede
only those sites that deserve priority
atismtion {e.g ., orphaned sites) and are
likely to receive Superfand financing: or

* Rask all sites showing any degres
of public bealth and/or environmental
risk on a relative scale and perform
remedial activities based on available
fonding

In addition. four commenters felt that
the cstoff ecore for the final rule should

Farther. ane commenter noted that the
field test did not indicate the
relationghip between the revised HRS
score for a given site and the cosrent
score: another added that until this

Based ea an analysis of 110 test sites.
EPA has decided pot to change the
cuboll score at this time. This conclusion
was resched sfter all three

test sites with both the original and
revised HRS. The data from these test
sites show that few sites score in the

of 5 0 30 with the revised HRS

‘The Agency believes that this
Tange may represent a it m the
distribetion of site scores and that the
sites scoring above the range of 25-30
are clearly the types of sites that the
Agancy should capture with a screening
model. Because the analysis did not
poist to a single cumber as the
sppropriate cutofl, the Agency has
decided to contimee to employ 28.5 as a
management ol for identifying sites
that are candidates for the National
Priorities List.

EPA believes that the cutoff score has
been, and should comtinue o be, a
mechaniom that allows it to make
objective decisions on naticoal
priorities. Becanse the HRS is intended
10 be a screening system. the Agency
has never st:ached significance to the
cutoff score as an indicator of a specific
level of risk from a site. nor has the
Agency intended the cutof! to reflect a
point below which ao risk was present.
The score of 28.5 is not mesnt to imply

screeming 0ol that has sllowed the
Agency to set priorities and to move
forweard witk studying and. where

sppcopriate. cleaning up hazardous

waste sites. The vast majority of sites
scoring sbove 285 in the past have been
shown 0 preseat risks. EPA believes
that a culoff score of 28.5 will continue
to serve this crucial fenction.

IV. Sacion-by-Section Analysis of Rule
Changes :

Besides the discuseed above,

cither a3 the caly hexardows substances
at the site or in combinetion with other

data sources: the sections have been
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Under the original HRS, the
took the approach that all feasible
efforts should bé made to identify
sources before listing a site on the NPL.
- If, after an appropriate effort has failed

to identify a source, the Agency
believed that the contamination was
likely to have originated at the type of
source that would be addressed under
_Superfund, such sites were listed.
Subsequent investigations after listing -
have generally identified a specific
source. In some cases, EPA has not
listed contaminated media without
clearly identified sources because it
appeared the source of pollution would
not be addressed by Superfund
programs; an example of such a source
would be extensive, low-level
contamination of surface water
sediments caiised by pesticide
applications. EPA has found this
approach to be generally workable and
will continue to evaluate, on a case-by-
case basis, whether sites with no
identified sources should be listed.

Where contaminated media with no

identified sources exist, the final rule
generally assigns a hazardous waste quantity
factor value to such contamination, with the
value depending on whether there are any
targets subject to Level I or Level II .
concentrations. For contaminated sediments
in the surface water migration pathway, if
there is a clearly defined direction of A
target distarices are measured from the point
of observed sediment contamination that is
farthest upstream. For ground water plumes
and for contaminated sediments where there
is no clear direction of flow, the center of the
observed ground water or sediment
contamination is used for the purpose o
measuring target distance limits. .

Section2 Evaluations Common to
Multiple Pathways

This section covers factors and
evaluations common to multiple
pathways. The major changes to these
factors include: gbserved release criteria
have been revised: the toxicity factor
has been changed to a linear rather than
a log scale; scales for hazardous waste
quantity have been made linear and
expanded, and the hazardous waste
guantity 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 acore; use of
benchmarks has been extended to all
pathways and to the nearest individual
(well/intake) factor; and the methods for
comparisons to benchm rks have been
changed as have the benchmarks used.
The purpose of this part is to make the
rule less repetitions by presenting full
explanations of the evaluation of certain
factors only once rather than in each
pathway in which they occur.

ncy

Exceptions related to radionuclides are
noted throughout the rule and
referenced to Section 7.

Section 2.1 Overview. Introduces the

pathways and threats included in HRS

scoring. -

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

Section 2.1.2 Calculation of pathway
score. Indicates, in general, how
pathway scores are calculated and
includes a sample pathway score sheet
(Table 2-1). :

Section 21.3 Common evaluations.
Lists evaluations common to all
pathways.

Section 22 Chuoracterize sources.
Introduces source characterization and
references Table 2-2, the new sample
source characterization worksheet.

Section 2.2.1 Identify sources. -
Explains that for the three migration
pathways, sources are identified, and
for the soil exposure pathway, areas of
observed contamination are identified.

Section 2.2.2 Identify hazardous
substances associated with a source.
Covers information previously provided
in the introduction to the waste
characteristics factor category.

Section 2.2.3 Identify hazardous
substances available to a pathway.
Explains which hazardous substances
may be considered available to each
pathway. For the three migration
pathways, the primary limitationon -
availability of a hazardous substance to
a pathway is that the substance must be
in a source with a containment factor
value, for that pathway, greater than 0;
that is, the hazardous substance must be
available to migrate from its source to
the medium evaluated. For the soil
exposure pathway, the primary
limitation is that the substance must
meet the criteria for observed
contamination and, for thé nearby
threat, it must also be accessible.

Section 2.3 Likelihood of release.
Specifies the criteria for establishing an
observed release (discussed in section
III G of this preamble) and explains that
p tential to release factors are '
evaluated only when an observed
release cannot be documented. Table 2~
3, which replaces Table 2-2 in the
proposed rule, provides the revised
observed release criteria for chemical

- analyses for the migration pathways.

Table 2-3 is also used in establishing
observed contamination for the soil
exposure pathway. .

Section 2.4 Waste characteristics.
Defines the waste characteristics factor
category.

Section 2.4.1 Selection of substance *

potentially posing greatest hazard,

Explains how to-ulect the substance

*  potentially posing the greatest hazard.

Section 24.1.1 Toxicily factor.
Explains how to assign toxicity values.
Changes in the approach to scoring

‘toxicity are discussed in section HI 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 24.1.2 Hazardous substance
selection. Lists which factors are
combined, in each pathway or threat, to
select the hazardous substance
potentially posing the greatest hazard.
For each migration pathway, each -
substance eligible for consideration is
evaluated based on the combination of
toxicity:(human or ecosystem) and/or
mobility, persistence, and
bioaccumulation (or ecosystem
bioaccumulation) potential. The
substances selected for each pathway o1
threat are those with the highest -
combined values. For the soil exposure
pathway, the substance with the highes!
toxicity value is selected from among
substances that meet the criteria for
observed contamination for the threat
being evaluated. The use of
bioaccumulation in the selection of
substances in the human food chain
threat has changed as a result of the
structural changes discussed above. In
the proposed rule, only substances with
the highest bioaccumulation values were
evaluated for toxicity/persistence; in the
final rule, the substance with the highest
combined toxicity/persistence/
bioaccumulation value is selected in the
human food chain threat of the overland
flow/flood migration component. For the
ground water to surface water migration
component, mobility.is also considered.
This revised method better reflects the
overall threat.

Section 24.2 Haozardous waste
quantity. Describes how to calculate the
hazardous waste quantity factor value.
as explained in section Il D of this
preamble. The explanation has been
simplified from that presented in the
proposed rule, and a discussion of
unallocated sources has been added. A
discussion clarifying the method for
evaluating hazardous waste guantity in
the s0il exposure pathway was also
added, and clarifying language on this



than
essigned » meximam of 100, as in the

value loss than the cap is assigned for
quantities that range acroes two arders
of magnitade. The two-order-of-
refloct the uncertainty
in estimeies of both quantity and
concendration of the bezsrdons
as as inty in
el L LW
relonses. Using the ranges also
- docwmentstion

i

characteristics
order of magnitude, to a cap of 10° (10’2
l!Hn_u::_!lﬁulphnﬁnlis

commidered).
Section 2431 PFoctor
n*.hphhla'h-e'r

in section I H of this preamble. Lavel
HI hag been dropped: wee of benchmarks
has been extended to all patbways and

buman food chain threat 10 be based on
tissoe samples from aguatic food chain
organiums that cannot be wsed to
uﬂﬂdnwm

mh_hdd-ﬂldhh
besed on tissue semples from aquatic
food chein ergamisms that cannot be
used to establish an obeerved relesse.

Section 3 Ground Waier Migrotion

neerest well facior based on
benchmerks: and revisions %0 scoring of
sites having both karst and non-karst
squifers present.

Section 38 Grownd Waler Migration

Potirway. Descriptive text has been
removed. Figare 3-1 "1a8 beea revised to

reflect revisions to the factors
evaivaied. and Table 3-1 has been
revised 1o réflect the new factor
category values throughout.

Section 381 General
changed.

Section 3811 Ground waler target
distonce limit. An explanstion of the
trestment of contaminated grownd water
plumes with no idestified source has
been added. For these
messurement of the distance limit
begins at the certer of the area of
observed ground water contominstion;
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the center is deterinined based on
available data.

‘Section 3.0.1.2 Aquifer boundaries.
Descriptive text has removed.

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

" interconnections.

Section 8.0.1.2.2 Aquifer
discontinuities. Descriptive text has
been removed. i

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

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

Section 3.1.1 Observed relsase.
Description of the criteria for
establishing an observed rélease hes
been revised as discussed in Section IIl
G of this preamble.

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

Section 3.1.2.1 Containment.
Explanatory text has been removed and
the ground water containment table is
referenced. Only sources that meet the
minimum size requirement (i.e., that
have a source hazardous waste quantity
value of 0.5 or higher) are used in
assigning containment factor values.
This requirement has been added to
-ensure that very small, uncontained
sources do not unduly influence the
score. For example, a site might have a

large, but highly contained source and a -

very small, uncontained source; without
a minimum size requirement, potential
to release could be assigned lio

- maximum value based on the very small

source, which could overestimate the
potential hazard posed by the site. If no
source meets the minimum size
requirement, the highest ground water
containment factor value assigried to the
sources at the site is used as the factor
value. Table 3~-2—Containment Pactor
Values for Ground Water Migration
Pathway, has been simplified by
combining repetitious items and has

- been moved from an attachment to the

proposed rule into the body of the rule.

Section 8.1.2.2 Net precipitation. A
new map-has been added as Figure 3-2
to assign net precipitation factor values.
The equation for calculating monthly
potential evapotranspiration was
clarified. Descriptive text has been
removed.

Section 3.1.2.8 Depth to aquifer. As
described in section III L of this
preamble, the depth to aquifer factor has
replaced the sorptive capacity factor
and is no longer combined in & matrix
with hydraulic conductivity for scoring.
Table 3-5 is new and provides the factor
values. The depth to l'quifar factor
reflects the geochemical retardation
capacity of the subsurface materials,
which generally increases as the depth
increases. Depth to aquifer hctor values
m‘l:ntmo d‘pﬂ;ded related

was a
to karst aquifers.

Section 3.1.2.4 Trovel time. As
discussed in section III L of this
preamble, this factor replaces the depth
to aquifer/bydraulic conductivity factor
and is based on the least conductive
layer{s) rather than on the conductivities
of all layers between the hazardous
substances and the aquifer. Table 3-7
has been revised to reflect these
changes. Table 3-8 from the proposed
rule has been renumbered as Table 3-6.
Text on how to obtain information to
score this factor has been removed.
Clarifying language was ldded lelated
{o karst aguifers.

Section 3.1.2.5 CalcuIahon of
potential to release factor value. Text
has been revised to reflect new factor

names.

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

Section 3.2 Waste characteristics.
Descriptive text has beesi removed.

Section 3.21 Toxicity/mobility.
Descriptive text has been removed. -

Section 3.2.1.1 Toxicity. Rafarenocs
$2411

Section 3.2.1.2 Mobility. As
discussed in sections III F and Il 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 catsgorical place holders
and are asgigned in a matrix combining
water solubility and distribution
coefficients. Mobility values may now
vary by aquifer for a specific hazardous
substance. The maximum mobility value
is no longer assigned based on observed
release by direct observation. A factor
value of 0 is no longer assigned for
mobility. as had been the case under the

proposed rule, where categorical place-
holder values were used; because
mobility is now multiplied by toxicity
and hazardous waste quantity, assigning
& 0 value would result in a pathway
score of 0. This result could understate
the risk posed by a site with a large -
volume of highly toxic hazardous

substances with low mobility.
Furthermore, given the uncertainties
about estimates of mobility in ground
water and their applicability in site-

- specific situations, EPA determined that

a 0 value should not be assigned to the

_ mobility factor under any conditions.

Section 3.2.1.3 Calculation of
toxicity/mobility factor value. Text has
been simplified. Table 3-0 (proposed
rule Table 3-10), the matrix for assigning
factor values, has been revised to reflect
the linear nature of the assigned values.
Values for a specific hazardous
substance may now vary by aquifer.

Section 3.2.2 Hazardous waste
quantity. References § 2.4.2.

Section 3.2.8 Calculation of waste
characteristics factor category valus.
Text has been remed to indicttc the
multiplication of the factors, the new
maximum value, and the table nsed to
assign the factor category value, -

Section 3.3 Targsts. Text has been
revised to reflect the new names for
factors. Descriptive text has been
removed. Table 3-10 (Table 3-12 in the
proposed rule) has been modified to list
the revised benchmarks in this pathway.

Section 3.3.1 Nearest well. Title has
been changed from maximally exposed
individual. Text has been added to
explain how to evaluate nearest wells
with documented contamination (at -
Level ] and Il) and those potentially
contaminated. Text was added to assign
Level II contamination to any drinking
water well where an observed release
was established by direct observation.
This section also explains how to
evaluate wells drawing from karst
aquifers. Table 3-11 has been renamed
and the factor values have been
changed. See section II1 B of this
preamble for a discussion of the changes
to assigned values for this factor.

Section 3.3.2 Population. As
discussed in section Il H, population is
eveluated using health-based
benchmarks for drinking water. For

populations potentially exposed,

pulation ranges are used to evaluate
the factor. This section explains whom .
to count for population. Populations
served by wells whose water is blended
with that from other water

" sources are 1o be apportioned based on

the well's relative contribution to the
total blended system. The rule includes
instructions on the type of data to use
when determining relative contributions
of wells and intakes. This change is
intended to rg;ulct more :hm“hcmmly the
exposure to ations

blended systems. The rule also includes
instructions on how to apportion
population for systems with standby
wells or standby surface water intakes.



- Fodusal Ragister / Vol 55, No. 381, / Fridsy, December 14. 1900 / Rules and Regulations 51573

aquifars (see below) and the wee of
wvaluss
i—'nan-u

assign distance-weighted
p*hmlh
The vaines are determined for each
distance categery and are then added
acvess distance cotageriss, snd the sun
is divided by 10 %o durive e foctor
vﬁbpmﬂym
essigned velues s
Table 3-12 ware determined
statistical simgletion to yield -—-
popaletion value. en svetage. as the use
of Gs formmies in the prepesed rele. The
use of range valess hes bees adopted as
partof he

sssigaed if there are no drinking water
wells within the distance lLimit,
bd&vgmi: for drinking

limit snd oeither of the other conditions
is met, a value of five is assigned. This
changs allows the HRS to place s value
o the resourcs.

Section 235 Cakeulation of targets
cotegory vaine. Has been revised
o reflect chenges i the factor nemes.
The rounding rule has been changed.
and the scoring cap was eliminated

Section 34 Growmd woter migrotion
score for an eguifer. Text has been
revised W0 refiect the new divisor for

i

C ]
vaines (Tablas 3-15 amd 3-16 in the
propased rale). Figures 3-2 3-3, and 34
snd Tebles 34, 3-8 3-8, 3-13 of the
proposed rule bave been removed .

Section ¢ Surfoce Woter Migrotion

E

The surface water migrat:on pethway
evalustes thrests resuiting from releases
or potentisl releases of harardous
sabstances 1o surface water bodies. One
msjor change to this pathway is the
addition of a aew componest for scoring
gromnd water discharge o surface
water: eithes this campanent or the

evaluated: drinking water threst haman
fcod chain threat. and environmental
threat Other major changes specific 1o
this patheray inclode eliminetion of the
recrestiocs! gee threat: s:mplificaticn cf

mlndb'pohlnlhnhue
factors;

resources factor to the
evaluztion in the drinking weater threat:
and revisions 0 sensitive euvironments.

Section 48 Surfoce Water Migration
Patirway. New structare of the pathway
is explsined. Descriptive text has been
removed. Figere 4-1 has been revised to
reflect revisions to the factors
evainated. and Table 4-1 has been
revised to reflect the new factor .
category values throughout.

Section 48.1 Migretios CORMPpORents. .
Explains how te score the iwo migration
componeats. .

Section 482 Serfoce woler
cotegaries. A defimition of coastal tidal
waters has been added Some swface
water bodies that belong in this new

pathrway as proposed except that the
recreational use threet bas been
efiminated.

Sextion 411

General
" conside-ctions. Consists of several

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

Section 4.1.1.2 Target distance limit.
Explains target distance limits for sites
in general and adds an explanation of
how to calculate the target distance
limit for contaminated sediments with
no identified source. For these latter
sources only, when there is a clearly
defined direction of flow, the target
distance limit is measured beginning at
the observed sediment contamination
farthest upsiream; when there is no
clearly defined direction of flow, the
target distance limit is measured from
the center of the area of observed
sediment contamination. Discusses the
determination of whether surface water
targets are subject to actual or potential
contaminatioh. Also, text was added to

-assign Level II to targets subject to
actual contamination based on direct
observation. .

Section 4.1.1.3 Evaluation of the
overland flow/flood migration
component. Explains that for multiple
watersheds, highest score assigned to a
watershed is used instead of summing
watershed scores as

Section 4.1.2 Drinking water threat.
Descriptive text has been removed.

Section 4.1.2.1 Drinking water
threat—likelihood of release. Text has
been simplified to clarify when potential

to release factors need to be evaluated.

- Section 41211 Observed release.
Text has been revised to reflect the
changed maximum value.

Section 4.1.2.1.2 Potential to release.

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

Section 4.1.2.1.2.1 Potential to
release by overland flow. Explains

when overland flow potential to release

is not evaluated.
Section 4.1.21.2.1.1 Contdainment.

. Text has been revised to reflact-changes
in the numbering of the containment
table. Only sources that meet the
minimum size requirement (i.e., that
have a source hazardous waste guantity
value of 0.5 or higher) are used ir
assigning containment values. This -
requirement has been added to ensure
that very small, uncontained sources do
not unduly influence the score. For
example, a site might have a large, but
highly contained source and a very
small, uncontained source; without a
minimum size requirement, the potential
to release could be assigned the
maximum value based on the very small
source, which could overestimate the

potential hazard posed by the site. If no .

. source meets the minimum size
. requirement, the source with the highest

surface water containment factor value
is used. Descriptive text has been
removed. Table 4-2, Containment Factor
Values for Surface Water tion
Pathway, has been simplified b
combining repetitious items nmi’ has
been moved from an attachment to the
proposed rule into. this section of the
final rule.

Section 4.1.21.2.1.2 Runoff. Text on
evaluating rainfall has been simplified
by removing explanatory references.
The runoff curve number has been
simplified by substituting a soil group
designation in its glaee. Table 44
{proposed rule Table 4-2) has been
revised to list only the soil p
designations. Based on yses of
runoff and actual drainage area sizes,
Table 4-3 (proposed pule 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
revised so that the heading in the table

reads Rainfall/Runoff Value; the values -

assigned have been adjusted on the
basis of both the higher maximum value
assigned to the factor category and the
analyses described above. Explanatory
text has been removed.

‘Section 4.1.2.1.2.1.3 Distance to
surface water. Values assigned to
distance to surface water factor values
in Table 4-7 (proposed rule Table 4-6)
have been revised to adjust for the
higher maximum assigned to the factor
category. |

Section 4.1.2.1.2.1.4 Calculation of -
the factor value for potential to release
by overland flow. Has not been changed
except for assigned value.

Section 4.1.2.1.2.2 Potential to
release by flood. Descriptive text has

removed. .

Section 4.1.2.1.22.1 Containment
(flood). Text in Table 4-8 (proposed rule
Table 4-7) has been revised to
incorporate new language on required
documentation on containment. The
requirement for certification by an
engineer has been dropped. The new
documentation requirements have been
added to make the rule consistent with
RCRA requirements. .

Section 4.1.2.1.2.2.2 Flood frequency.
Values assigned to this factor by Table
4-0 (proposed rule Table ¢-8) have been
revised to better reflect probabilities
and to adjust for the er maximum
assigned to the factor category.
Descriptive text has been removed.

Section 4.1.2.1.22.3 Calculation of
the factor value for potential to release
by flood. Has been revised to reflect a
minimum size requirement for sources.

Section 4.1.2.1.28 Calculation of
potential to release factor value. Text
has been simplified, and the assigned -
value has been changed.

. -Section €1.2.1.3 Calculation of -

drinking water threat—likelihood of
release factor category value. Text has
been simplified. The maximum value
has been changed, and the maximum for
potential to release is no longer equal to
the maximum for observed release.

Section 4.1.22 Drinking water
threat—waste characteristics.
Descriptive text has been removed.

Section 4.1.2.2.1 Toxicity/
persistence. Editorial changes have been
made.

Section 4.1.221.1 Toxicity.
References § 24.1.1.

Section 4.1.2.2.1.2 Persistence. 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 account for
sorption to sediments. Table 4-10

.(proposed rule Table 4-9) has been

revised to change the values assigned
from categorical nunibers to linear
scales. The divisions among the half-
lives for rivers, oceans, coastal tidal
waters, and Great Lakes have changed
based on a study of travel time, and the
text has been modified to clarify the
procedure for determining whether to
base the persistence factor on lakes or
on rivers, oceans, coastal tidal waters,
and Great Lakes. A f?rm value of 0 is
no longer assignéd for persistence, as
had been the case under the pro;

rule, where categorical place-holder
values were used; because persistence is
now multiplied by toxicity and
hazardous waste quantity, assigning a 0
value would result in a pathway score of
0. This result could understate the risk
posed by a site with a large volume of
highly toxic haxzardous substances with
low persistence. Purthermore, given the
uncertainties about haif-life estimates
and their applicability in site-specific

. gituations, EPA determined that a 0

value should not be assigned to the
persistence factor under any conditions.
The text has been modified to clarify
selection of an appropriate default
value: Table 4-11—Persistence Values—
Log Kow. has been added. Descriptive
text has been remqved. -

Section 4.1.22.1.8 Calculation of
toxicity/persistence factor value. Table
reference has been to reflect
the change in numbering. Table 4-12
(proposed rule Table 4-10) has been
changed to reflect the multiplicative
relationship.
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Section 41221 Nearest intoke Tide
sad the factor same heve been changed.
As discussnd in Section HI B of this
ﬂﬂhﬂrb“m
valuss besed on health-based
beachmarks. Instractions for how o
o Cee il e atone o e

-.n-hhm
bave bosn added. Table 4-13, Surface
Water Dilution Waights rale
TYabis 4-11), has boen 0 sdd
mare types of surfece weter bodies and
10 chenge the dilution Thase
changes

Section 412324 Potential
comtominetion. Equation used to
calculate this factor bas been revised as
discussed sbove. A new table, Table ¢-
14, Dilution-Weighted Population Valwes
for Potential Contamination Pactor for
Surface Watar Migration Puthway, has
been sdded 10 assign valaes, which are
thes sdded across different surface
water body types and divided by 19 to
derive the value for potentially
values in Table 4-14 for each population
range category wers determined by
statistical simulation to yield the same
popuistion valoe, on average, as the use
of the formales in the proposed rule. The
use of range valees has been added as
part of the sivgplification discussed in
section Il A The roundirg rule bas also
bean changed. the scoring cap was
eliminated. end dlemulnpner (i.e.

mbaan fadar vnlue Explains bow to

to the three
'qdnhcnm rounding rule
hes also been changed. and the scoring
cap was elimingted.

preamble, this factor has been added to
account for the poter:tial impect of
saface water contamination on
resowrce uses.

Section 4.1.23 4 Calculotion of
drinking woter threat—torgels foctor
cotagory value. Has been revised to
reflect the changes in this factor
category. The rounding rule has alsa
been chaaged. and the scoring cap was
eliminated.

Section 4124 Calculation of
drinking woter threat score for o
wetershed. Text bas been gimplified
The divisor has changed.

Section 413 Human food chein
threot Descriptive text has been
removed.

Section 4121 Human food chain
threot—Iikelihood of release. Section
refsrences bave been

Section 4.1.32 Fuman food chain
threos—wasle charocteris:ics. Text bas
been simplified
Section 41.321 Toxicity/
:-unu/&omnnlawnTn|m

simplified and modified becavse of
the chenge in the use of
bicaccuselation potential in selecting
the substance potentially posing the

greatast hazard.

Section €12211 Taxicity. Has been
changed i reference § 24.1.1. Also
chenged so that evaluation of toxicity is
ast limited to substances with the
highest bioceccamslation potential.

Section £1.3212 Persistence.
Clarifies how to evaluate persistence for

cootsminated sedisment sources, and
sdds coastal idal waters ss a category
of srface water. Also changed 30 that
evaluation of persistence is not limited
to substances with the highest

b lats " i

bioconcentration -
assigoed for salt water and fresh watar;
the text sow clasifies that the kigher of
these values is sed for Gsheries in
hnck!iwahdhiumﬂ:

bicaccemulation. Both Table 4-15 (Table
411 in thé proposed rele) and the text
have been modified o darily the data
hierarchy for assigning bicsccaenlation
potential factor values. Also, Table 4-15
now makes it clear that the assigned
valees for bicaccamulation potential are
ore 3 linear scale.

Section 413214 Colculotion of
foxicity /parsistence/biceccumulction
ﬁu:trvnh.h;_b-hulaht
& Soodicity,

/persistence /biceccomulation
value. Table 4-18. Toxicity/Persistence/
Biosccamulation. bas been added to

characteristics foctor colegory
Text has been revised to indicate the
mlﬁimdhudﬂylm
and hazardous wasie qeantity factor
n!nn.ﬁhdbtnnhn and the
Mdﬁipuhaby
bicacomanlation potential factor



51576  Federal Register / Vol. 55, No. 241, / Friday, December 14, 1900 / Rules and Regulations

tissue samples that can be used to

establish Level I contamination.

Section 4.1.3.3.1 Food chain
individual. As discussed in section M M
of this preamble, this factor is new. This
section explains how to assign a value
to the factor.

Section 4.1.3.32 Population. Has
been changed as discussed in section III
M of this preamble.

Section 4.1.3.3.21 Levell.
concentrations. The approach to .
calculating this factor value has been
revised as discussed in section Il M of
this preamble. The rounding rule has
been changed, the cap was
eliminated, and the multiplier (i.e.,
weight) is now 10, .

Section 4.1.9.3.22 LevelII
concentrations. Explains how to assign
values as discussed in section Il M of
this preamble. The rounding rule has
been changed, the scoring cap was
eliminated, and the multiplier (i.e.,
weight) is now 1.

Section 4.1.3.3.23 Potential human
food chain contamination. The approach
1o calculating this factor value has been
revised as discussed in section I 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 Calculation of the
. population factor value. Text has been

revised to omit the maximum. The
rounding rule has been changed, and the
scoring cap was eliminated. -

Section 4.1.3.3.3 Calculation of
human food chain threat—targets factor
category value. Explains how to
calculate the targets value. The rounding
rule has been changed, and the scoring
cap was eliminated.

. Section 4.1.3.4 Calculation of human
food chain threat score for a watershed.
Text has been simplified. The divisor
has changed. .

Section 4.1.4 Environmental threat.
Descriptive text has been removed.

Section 4.14.1 Environmental ]
threat—likelihood of release. Section
references have been changed.

Section 4.1.4.2 Environmental
threat—waste characteriss «.
Descriptive text has been removed.

Section 4.1.42.1 Ecosystem toxicity/
persistence/bioaccumulation. Text has
been revised to include the addition of
ecosystem bioaccumulation potential as
a multiplicative factor.

Section 4.1.4.2.1.1 Ecosystem
toxicity. The approach for evaluating
ecosystem toxicity has been revised.
Additions have been made to the data
hierarchy {see section Il | of this
preamble), and a default value of 100
was added to cover the situation where
appropriate aquatic toxicity data were

gavnilable for d.all oglthc substances
ing evaluated. Table 4-19
rule Table 4-23) has besn M
make the factor linear and to eliminate
the rating category of 0 (except when
data are unavailable for a given
substance); these changes make the
ecosystem toxicity factor more
consistent with the toxicity factor in the
other pathways and threats. Text was
added to clarify the evaluation of
ecosystem taxicity for brackish water.
Section 4.14.21.2 Persistence.
Section references have been changed.
Clarifies how to evaluate persistence for
contaminated sediment sources, and
adds coastal tidal waters as a category

_ of surface water.

Section 4.1.4.2.1.3 Ecosysten
bioaccumulation potential, As explained
In section I ] of this preamble, this
factor is new for this threat and is
evaluated similarly to (but with several
key differences from) the .
bioaccumulation potential factor in the
human food chain threat. . _

Section 4.1.4.2.1.4 Calculation of
ecosystem toxicity/persistence/
bioaccumulation factor value. Section
references have been changed. Table 4-
20 (proposed rule Table 4-24) has been
changed to reflect the changes in the
values for the factors. Table 4-21,
Ecosystem Toxicity/Persistence/
Bioaccumulation Values, is new and
assigns values for the combined
toxicity/persistence/bioaccumulation
factor. ’

Section 4.14.2.2 Hazardous waste
z:antity. Section references have been

anged.

Section 4.1.4.23 Calculation of
environmental threat—waste
characteristics factor category value.
Text has been revised to indicate the
multiplication of the ecosystem toxicity/
persistence and hazardous waste
quantity factor values, subject to a
maximum, and the further multiplication
of that product by the ecosystem
bioaccumulation potential factor value,
subject to a maximum for this second
product, n&d t? reference the ta.ll)‘ll:fqr
assigning the factor category value.

Section 4.1.4.3 Environmental
threat—targets. Descriptive text has
been removed.

Section 4.1.4.3.1 Sensitive
environments. Explains how to evaluate
sensitive environments. Table 4-22,
Ecological-Based Benchmarks for
Hazardous Substances in Surface
Water, has been revised as described in
section IIl H of this preamble. The
rounding rule has also been changed.

Section 4.1.4.3.1.1 Levell
concentrations. Explains the new
method of evaluating wetlands based on
wetland frontage. or, in some situations,

wetland perimeter. Table 4-23, Sensitive
Environments Rating Values, has been
revised as discussed in section III | of
this preamble. Table 4-24, Wetlands

- Rating Values for Surface Water

Migration Pathway, has been added to
assign values to wetlands based on the
total length of wetiands. The scoring cap
was eliminated. and the multiplier (i.e.,
weight) is now 10

Section 4.1.43.1.2 Level Il
concentrations. Has been revised to
reflect the method of evaluating |
wetlands. The scoring cap was
eliminated, and the multiplier {i.e.,
weight) is now 1.

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

Section 4.1.4.3.1.4 Caiculation of
environmental threat—targets factor
category value. Has been revised to
remove the maximum from the targets
factor category. The rounding rule has
algo been changed.

Section 4.1.4.4 Calculation of
environmental threat score for a
watershed. Divisor for the threat has
changed. A cap of 60 was explicitly

- placed on the environmental threat

score, which results in the same
maximum possible threat score as in the
proposed rule. (In the proposed rule,
environmental threat targets were
capped at 120, which resulted in an
environmental threat score maximum of
60.) However, in the final rule the targets

tegory is uncapped and can 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 a watershed. Explains how to
calculate the score for the watershed.

Section 4.1.8 Calculation of overiand

ow/flood migration component score.
g&pla?m how to calculate the score for
the component based on the highest
watershed score (in the proposed rule
wa scores were summed).

Section 4.2 Ground water Atc: surface
water migration component. As
ditms:’ginucﬂonIHMofthh

- preamble, this component has been

added to the rule to account for
nontnminah;lo:dof surface water b(;dioa
water migration o

hmthroush ?substanoes. Thus, all sections
referring to this component are new.

Section 421 General
considerations.

Section 42.1.1 Eligible surface
waters. Explains the conditions that .
must apply before this component is
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scered In ﬁ:-ﬁdb
scored anly when there is a sexface
waler within ens mile of 2 sourcs. the

top of the sppermaest aquilier is ot or
shove the bottem of the muface water.

the! toxicity velees W'T-T'
-e

bazardous ssbstances svailable to
migrate t0 ground water.

Section €22212 Mobility. Bxplsins
that the mobility value is assigned to all
hudmm:vﬂuhhto

ground water.

Section 42223 Calculotion of
dininkaing waler threat—waste
charectersstics foctor value.
Explains how t0 caicuiate the factor
calagery vaise

threst—iargets. Explains the general
sppreach for evaluating this factor

category.
Sema-uz.u Nsunnuunka

concestrotions. Perellels the population
factor sections in the overland flow/
flood migration comsponent.

Section 422323 Potenticl
confaminctian. ParaBels the population
fector sections in the overland flow/
Bood migration component, except for
sddition of the dikution weight

Section 422224 Cal-ulation of

s.:u-c.zu.r_s Calculation of
Soxicity/mobilily/persistence/
biococcamuiation foctor valve. Explains
how o caiculate this value nsing Tables
a4 B adi-n

Section 42322 Hozardous wosle
gquantity. Explaias how 1o sssign the
factor value.

population
factor in the buman foed chain threat for
the overland flow/Bood migration
cemponest.

Section €£23.322 Levelll
caoncentrotions Parallels the population
factor in the buman food chain threst for
the overiand flew/Becd migration

compoasent.
Jood chein contomiaotion. Peraliels the
population factor in the buman food
chain threat for the overland flow/flood
mwhmdh

: sdjustment.
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Section 4.2.9.3.2.4- Calculation of the
Ppopulation factor value. Explains how to
calculate this factor value.

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

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

Section 424 Environmental threat.
Lists the factors evaluated.

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

Section 42.4.2 Environmental
threat—wuste characteristics. Explains
* how to calculate this factor category
value.

Section 4.24.2.1 Ecosystem toxicity/
mobility/persistence/bioaccumulation.
Explains how to calculate these factor
values.

Section 42.4.2.1.1 Ecosys
toxicity. Explains how to calculate this
factor value.

Section 42.4.2.1.2 Mobility, Explains
how to calculate this factor value.

Section 4.2.4.2.1.3 Persistence.
Explains how to calculate this factor
value. -

Section 4.2.42.1.4 Ecosysiem

bioaccumulation potential. Parallels the -

ecosystem bioaccumulation evaluation
in the overland flow/ﬂo'od component,
except expands the species considered
as discussed in section Il J.

Section 424215 Calculation of
ecosystem toxicity/mobility/
persistence/bioaccumulation factor
value. Explains how to calculate this
factor value using Tables 3-8, 4-29, and
4-30, which were added.

Section 4.24.2.2 Hazardous waste
quantity. Explains how to calculate this
factor value.
. Section $2.423 Calculation of

environmental threat—waste
characteristics factor category value.
Explains how to calculate this factor
category value.

Section 4.2.4.3 Enwmnmental
threat—targets. Explainahow to
calculate this factor category value. -

Section 4.2.4.3.1 Sensitive
environments. Explains how to calculate
this factor value.

Section 4.2.4.3.1.1 Levell
concentrations. Parallels factor sections
in the overland flow/flood migration
component.

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

Section 4.2.4.3.1.3 Potential
contamination. Parallels factor sections

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

. Section 4.2.4.3.14 Calculation of
environmental threat—targets factor
category value. Explains how to

. calculate the value for the factor

cats

Sec&an 4.2.44 Calculation of
environmental threat score for a
watershed. Explains how to calculate .
this threat score for a watershed. .

Section 4.25 Calculation of ground
water to surface water migration
component gcore foi a watershed,
Explains how to calculate a watershed
score for this component. -

Section 428 Calculation of ground

water to surface water migration
component score. Explains how to
calculate this score based on the scores
for watersheds evnlunted for this
component.

Section 4.3 Calculation of surface
waler migration pathway score.

Explains how to assign the pathway
score. ’

Isi addition to the above noted
changes, the recreational use threat has
been eliminated. The ing water use
and other use factors have also been
eliminated as have the tables (4-12 and
4-13 in the proposed rule) that related to
scoring these factors. Figures 4-1, 4-2,
and 4-3 as well as Tables 4-15, and 4-17
through 4-22 from the proposed rule
have been eliminated.

Section5 Soil Exposure Pathway

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

Section 5.0 Soil Exposure Pathway.
The riame of the pathway has been
changed from onsite exposure to soil -
exposure. Descriptive text has been
removed. Figure 5-1 has been revised to
reflect revisions to the factors
evaluated. Table 5-1 has been revised to
reflect the new factor category values
throughout, which were made more
consistent with the other pathways.

Section 50.1 General
considerations. Has been revised to
reflect the redefinition of source,

_ discussed in section Il N of this
‘preamble. The methods for establishing
. areas of observed contamination and for

determining the hazardous substances
associated with an area of observed
contamination have been clarified. The
instructions have been revised to make
clear that any part of a site that is
by a permanent or otherwise

maintained impermeable material such
as asphalt is not considered in
evaluating the pathway.
. Section 5.1 _ Resident population
threat. Has been revised to specify
when the resident population threat
should be evaluated. The requirements
state that this threat is scored when
there is an area of observed
contamination within the property

and within 200 feet of a
residence, school, day care center, or
workplace, or within the boundaries of
terrestrial sensitive environments and
specified resources.

Section 5.1.1 Likelihood of exposure.
Text has been simplified.

Section 51.2 Woaste characteristics.
Evaluation of waste characteristics has
been changed to include hazardous
waste quantity as well as toxigity.
Hazardous waste quantity was added to
the factor category in response to
comments that the pathway did not
consider the dose relationship; the
combination of hazardous waste
quantity and toxicity is a surrogate for
that relationship and makes the :
pathway more consistent with the rest
of the rule. The text has been revised to
reflect the change. '

Section 5.1.2.1 Toxicily. References
the section explaining how to assign
toxicity factor values.

Section 5.1.22 Hazardous waste
quantity. This section is new and .
explains how to assign a value to this

- factor. Table 5-2, Hazardous Waste

Quantity Evaluation Equations for Soil
Exposure Pathway, is a revision of
Table 2-14 from the groposed rule. This
table differs from T 2-5 of the final
rule because generally only the top two
feet of an area of observed
contamination are considered in
evaluating the pathway. Landfills,
contaminated sofls, waste piles, land
treatment areas, dry surface
mpoundment.s. and buried/backfilled
surface dments, which can be
evaluated based on their volume in
Table 2-5, are evalvated for this
g:thway using the area measure

cause the area measure now has a
two-foot depth built into the equation.
Surface impoundments containing
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Section £1.34 Resources.
how o assign veluss if the area of
obssrved contuminstion jaclades lend
used far commercial

sssigned
tis facter has besa revised 50 that the
valee is based oa the sum of the valnes
sssignad to tervestriel sensitive
envisoaments in arees of ebserved

St o Mgbes e wmclr e peoposed -
ruls. The limit is determined by scoring
the petirway with culy seasitive
enviroaments in the tergets factor
catagery. the patineny score under these

Tebls 5-5 have bean modified. The text
has been simplified snd references
changed %o correspond to changes in the

rule. The rounding rule has been

changed :

Section 5138 Calculation of
residest population targets foctor
category vo/ve. Explains how to
calculate the factor category valoe from
the revised factors. The rounding rule
bas been changed.

Section 514 Calculotion of resident
population threat score. Has only minor
editorial

al changes. .
Section 52 Nearby population
threot. Introdnctory text has been

clarified

Section 521 Likelibood of exposure.
Lists the factors evaluated

Section 521.1 Attroctiveness/
accessibility. As explained in section I
N of this preamble, the name of this
factor has changed as have the criteria
used o assign values. This factor now
emphasizes the use of the area by the
general public. Descriptive text has been
removed. Table 5-8 (proposed rule
Tabie 5-4) has been changed by

valuss, and by s value of O for
sites that are phrywically inaccessible to -

the psblic.
Section 5212 Areaof
contamination. The title of this section
has been changed. This factor is now
based solely on area of contamination,
which relates to the likelibood of
exposure. unlike hazardous waste
quantity. which serves as part of the
te for dose. Values are asvigned
using Table 5-7. which is new.
Section 5213 Like! hood of
exposwre foctor cotegory valve. Text
bas been revised to refiect the new
names of the factors. Table 5-8
(proposed rule Table 5-5) has been
revised in respomse o the changes noted
above for the attractiveness/
accessibility and srea of contamination
factors.

Section 522 Waste charocteristics.
Text has been revised to reflect changes
in the factor :

Section 5221 Toxicity. Explains
how 0 evaluate the toxicity factar for
the nearby popolation threat.

Section 222 Harardous waste
guantity. This section is new. as is
consideration of this factor in this
threat As discassed above, this factor
has been added in response to
comments and to make the pathway
more coosistent with the other
pathways. The section explains how to
assign the factor valoe.

Section 5223 Cakulotion of waste
characteristics foctor category valve.
Explains bow 10 combine the toxicity
and harardous waste quantity factor
values. subject to the new maximum

Section $23 Targets. Descriptive
text has been removed.

“yield the same

This section is new and explains how tc
assign 8 valwe t0 the nearby individaal
(e, resident or stadent with shortest
travel distance) if there is no resident
individual The factor has been added to
theeat consistent with

on average,
as the use of the formslas in the
rele. The distance weights
been modified as follows: for
travel distance of >0 to 3 mile, the
assigned distance weight is 0.025% for
>¥%to % mile. 00125 and for >% 01
mile, 0.00825. The wee of population
ranges has been adopied as part of the
simplification discassed in section II A.
Section 5233 Calculation of nearby
populotion targets focior cotegory valve.
Text has been revised 1o refiect the
changes ia the targets factor category
and in the rounding rale. .
Section 524 Calgculation of nearby

changss only.

Section 5.3 Calculotion of the soil
exposure potinway score. Has beea
changed 10 reflect the change in the
value meed as a divisor.

In addition to the above noted
changes, $-2 and 5-3 and Tables
5-4 and 5-8 from the proposed rule have
been removed.

Section 8 Air Migrotion Pothway
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Section 6.0 Air Migration Pathway.

Descriptive text has been removed.
Figure 6-1 has been revised to reflect
revisions to the factors evaluated, and
Table 8-1 has been revised to reflect the
new factor ca values throughout.

Section 8.1 of releage.
Has been reviged to eliminate -
explanatory text and to add instructions
about which factors to evaluate for this
factor cal A

- Section 8.1.1 Observed release. As

discussed in section I G of this
preamble, the specific criteria have been
revised. :

Section 6.1.2 Potential to release. As
explained in section I O of this

preamble, the method for evaluating this-

facter has been revised. Ges potential to

_ release and particulate potential to
release are evaluated separately. The
explanatory text has been removed:

Section 6.1.21 Gas potential to

release. Explains how this factor is
evaluated. Table 8-2 {(proposed rule
Table 2-3) has been revised to apply
caly to the gas potential to release

-f ictors.

.Section 6.1.21.1 Gas containment.
Descriptive text has been removed. -
Table 6-3 (proposed rule Table 2-5) has
been simplified. The depth requirements
and other containment requirements
have been revised based on public
comment, the field test, and a review of

recent information on covering systems. .

Consideration of biogas releases has
been added. Assigned values have been
revised and also reflect the revised
maximum value for the factor.

Section 8.1.2.1.2 Gas source ,
New source types have been added to
Table 8-4 (proposed rule Table 2-6), and
the assigned values have been revised.
As explained in section Il O of this
preamble, new source types and
subgroups for specific types have been
added, in response to comments and the
field test, to make this factor easier to
evaluate. Treatment of sources when no
source meets the minimum size has been
clarified.

Section 6.1.2.1.3 Gas migration
potential. As explained in section Il O
of this preamble, this section has been
renamed and the approach for assigning
values changed slightly. This section -
explains how to assign values to each
substance and subsequently to the
source using Tables 6-§, 6-8, and 8-7.
Dry soil relative volatility has been
removed as a measure of gas migration
potential. The footnotes have been
removed from Table 6-5 (proposed rule
Table 2-7) and the name has been
changed to “Values for Vapor Préssure
and Henry's Constant.” The titles of
Tables 6-8 and 6-7 have been changed.
The values assigned have also been

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

Section 8.1.2.1.4  Calculation of gas
potential lo release value. Explains how
to calculate this value. B

Section 8.1.22 Particulate potential
to release, Explains how this factor is
evaluated. Table -8 (proposed rule
Table 2-3) has been revised to apply
only to the particulate potential to
release factors. -

Section 8.1.22.1 Particulate
containment. References Table 6-9
(Table 2-5 from the proposed rule). The
criteria and values assigned using this .
table have been as discussed
in section IIl O of this preamble.
Considerations of depth have been
added for particulates. . .

Section 8.1.22.2 Particulate source
type. In response to comments, new
kinds of source types and subgroups of

" source types have been added to make

this factor easier to score. The values
assigned have been revised to reflect the

factor category maximum.
Treatment of sources when no source
meets the minimum size has been
clarified.

Saction 6.1.2.2.3 Particulate :
migration potential. Has been renamed.
Descriptive text has been removed.
Proposed rule Figure 2-3 has been
simplified, expanded, and renumbered
as Figure 6-2. Proposed rule Table 2-8
has been renumbered as Table 6-10.

Section 6.1.22.4 Calculation of
particulate potential to release value.
Describes how to calculate this value.

Section 8.1.2.3 Calculation of
potential to relsase factor value for the

" site. Text has been simplified and

modified to account for gas and
particulate potential to release.

Section 6.1.3 Calculation of
Volut. Deveibes caletation prosadure
valve. tion .

Section 82 Waste characteristics,
Descriptive text has been removed. -

Section 821 Toxicity/mobility. Text
has been simplified.

Section 6.2.1.1 Toxicity. Descriptive
text has been removed and § 24.11 is
referenced.

Section 8.2.12 Mobility. As
explained in section I F of this _
preamble, the scoring of this factor has
changed. Gas mobility is now based
only on vapor pressure. The maximum
valoe ass for particulate mobility is
no longer the same as the maximum
assigned for gas mobility. The -
particulate mobility values are assigned
based on Figure 6-3 or the equation in
the text along with Table 8-12. The
values assigned have been put on linear
scales to be consistent with the new
structure of the waste characteristics

factor category. The text has been
simplified.
Section 82.1.3 Calculation of

.. toxicity/mebility foctor vaiue. Table 6-
‘13, proposed rule Table 2-12, the matrix

for assigning toxicity/mobility factor
values has been revised to reflect the
changes in values assigned to both
factors.

Section 822 Hazardous waste
quantity. Descriptive text has been
removed and § 2.4.2 is referenced.

hSectlan' 623 facgla?latiau of n:;ste
characteristics category value.
The text has been revised to indicate the
multiplication of the t factors,
the new maximum value, and the table
used to assign the facta&tegory value.

Section 83 Targets. target
distance limit has been modlﬁed to.

that distance. Text has been added to
explain bow to evaluate populations and
sensitive environments exposed to
actual contamination. Text was added
to clarify that actual contamination
based on an observed release
established by direct observation should
be considered Level IL Table 6-14,

added to list the benchmarks used for
this pathway. Table 8-15, Air Migration
Pathway Distance Weights (proposed
rule Table 2-16), has been revised to
reflect changes in the distance weights
discussed in section Il O of this
preamble.

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

Section 8.3.2 tion. Evaluation
of population on health-based
benchmarks has been added as
discussed in section HI H of this

- preamble.

Section 83.21 Level of
contamination. Explains how to
evaluate population based on
concentrations of bazardous substances
in samples.

Section 8322 Levell _
concentrations. Explains how to
evaluate populations exposed to Level I
concentrations. The scoring cap was
eliminated, and the multiplier (i.e.,
weight) is now 10.

Section 83.28 Levelll
concentrations. Explains how to
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evalusie populetions exposed to Level I Section 8¢ Caiculation of air Section 725 Harardous woste
concentrations. migrotion pathway score. Text bas been  guantity. Explains how 10 evaluate the

Section 6224 Poleatiol revised to reflect the new divisor. hazardous waste guantily factor for
contomination. Bxplaing bow to assign In addition %0 the above noted sites containing radicactive
valuss 10 populations potentially changes, the land ose factor. Figure 2-2, Section 7251 Sowrce haxardous
©posed 0 contaminstion from the site.  amd Tables 2-2. 2-3. 2-13. 2-17,and 2-19  wuste guantity for rediomsclides.

The formuie for celculating in the proposed rule have been removed.  Describes differences between the
valuss has besn revised 817, com 7 Sites Contoini o migration patirways and the soil
which essigns distemce-weighted valees Soction 7 Sites ining Rodioactive exposure pathway.
for populetions in each distance Substances Section 72511 Rodiomuclide
catagory. has besn added. The values in This entire part of the rule s Dew. As o ony oo o (Tier A). Explains
the table were determined by statistical  discussed in section Il E of the bow to evalaat Romeclid
simalation 1o yisld the same ok preamble. this section has been added constitwent quantity for radionuclides. -
an average, as the use of the @ 0 provide direction om evalnating sites om 7. .
the rule. The sse of popuistion  contaiwing radicactive substances. Section 72512 .‘MB .
tangus has beon adopted ss pert of the  Teble 7-1 lists factors evaloated frastestream quistily (Tier B). Explains
discassed in section I A.  differently for such sites. bm"“"‘h
The reunding rele has boen chamged. the  Socrion 7.1 Likelihood of release/ ~ “astestresm quantity for radioguclides.
w-m-ﬂh Likelihood of exposure Explains the Section 72513 Calculation of
s, ismowoOl approach 1o evaluating the factor source havardows waste quantity value
Section ‘:wb category. . fwm.hﬂlhhwh
valse. Explaing Section 7.1.1 Observed release/ assign 2 sowrce valee.
m&*‘l‘buﬂ observed coatamination. tns bow Section 7252 Calculation of

wes 10 evaluate ocbesrved reisase (observed  hazardous wusde guontity foctor value
3“‘” Ressurces. Explains contamination) for radionaclides. The Jor rodik Explaing how to
how 1o assign points © sesomrces, which  oyyjyation differs for redionnclides that  Calcalute the hazardous waste quantity
of commescial agricaltwre. commarcial enviroament. for men-made describes use of the minimem value,
silvicelture. and mejor or designated fadionaclides withowt chiquitous which is either 10 or 200 (a3 described in
P e, Coamiti concentrations in the section 2422 sbove).

. s how environment, and for - Section 72853 Cuoiculotion of -
suviromments. Bxpleins semsitive radionmclides in the soil exposare barardous woste guontity foctor value
-_I lﬂu'lul Iull -'lh mm.u:tmalmexplmthe Jor sitas containing mixed rodicactive
-'—m be ®© apperoprisie procadures for sites with and other hazordows substances.

cmbeassigned o ), dicactive and other harardons  Explains how 10 calculate the factor

this factol is Rmited. but is grestar than swbetances. vaiae for these sites.
m&m-& Section 7.12  Polestial 10 release. Section 7.3 Torgeis. Explains how to
ealy sensitive euvicenments in the Explains that potestial to release factors  evaluate targets ot sites containing
targets facter catagery: the pathwey are evalnated an the physical and radicective substances and sites

Explaing how t assign u‘"“"‘:;"::‘“‘d e ot mﬁlm&mhm
contmminetion. © a
foctor valuss for sensitive snviromments _ Section 721 Heman loxicity. determine the sppropriate level of

ssbject 10 actesl contamination snd how Explains how to sssign toxicity values  coptamimaition.
1 assign valuss 10 wetlends based on %0 radicsctive sabstances and describes Section 732 Selection of
} and .

total A new Table 6-18. appropriate procedwres for sites benchmarks comparisons with

Wetlands Values for the Air contxining mined radiooeclides and release/:

Migration Patirway. bas boen added to ~ Other bazardous contamination. This section lists the
assign veluss to wetlands based on Section 722 Ecosystee taxicity. bencleserks and expleins how they are
screage- Explains that ecosystem loxicity for used in determining the level of
Section 342 Petential redicoeclides is assigned a value in the  nsamnination

conteminotion. Explaing how to same way as is buman toxicity except

calculets the factor velue for potentially  that the defsuit value is 100 rather than V. Regquisad Anslysss

and bow t» assign valnes t» wetlands Section 723 Persistence. Explaing 4 - No.
besed on tetal withia sach that radicactive substances are assigned Under Exacutive Order No. 12201. the
distance . The rounding rele bas values besed solely on half-  Agency mmst judge whether a regulation
besm i joactive half-life and is “major” and thes subject to the
Section 8343 Calcwlotion of volatilization balf-life. Explains how to  requiresnent of & Reguistory Inpact
seanitive exvirenmenis factor valse. evaluate persistence for mixed Analysis. The rele published today is
how %0 calculete the factor radioactive end other hazardous 1ot major because the rule will not
The rounding rule has been subetances. result in an effect on the sconomy of
Section 724 Selection of the $100 million or more. will not result in
Section 835 Colculotion of Mpmﬂypmiugur increased costs or prices. will not have
Joctor colegory volue. Tuxt has beea barard. The section explains to significant adverse effects on
revissd 20 reflect the new names for -hd!bcuhshnupolenm[}ypoﬂm competition, employment. investment,
factors. the greatest hazard. productivity. and innovation, and will
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not significantly disrupt domestic and
export markets. .
To estimate the costs associated with
the final rule, a final economic analysis
entitled “Economic Impact Analysis of
the Revised Hazard Ranking System”
was prepared as an addendum to the
December 1887 economic impact
analysis (EIA) to incorporate new data.
As in the January 1988 EIA, the total
annual cost of implementing the final
rule is estimated as a function of the
number of Screening Sls (SSI) and :
Listing Sls (LSI} that will be conducted
annually and the unit cost of each. In the
January 1988 EIA, estimates of total
costs were developed assuming 1,130
SSls and 100 LSIs would be conducted

annually. The Agency now estimates
that 1,100 Sls be conducted
annually [EPA is no longer using the

terms SSI and LSi). The total annual
cost is estimated to be $78.8 million, the
sum of the cost of conducting 1,000 Sis

" at a unit cost of $55,000, 70 Sis for NPL

sites (without monitoring wells) at a unit -

cost of $100,000, and 30 Sls for NPL sites
(with monitoring wells) at a unit cost of
$160,000.
To estimate the incremental cost of

implementing the final revised version

-of the HRS, the unit cost of conducting
all preremedial listing activities using
the current HRS from the January 1888
EIA is updated. That cost was estimated
to be $58,200 in the Jannary 1988 EIA,
and was developed assuming the PA
had already been conducted. The 1988
estimate is a function of 480 hours of
Field Investigation Team (FIT) technical
time valued at $40 per hour and 30
samples being evaluated at a unit cost of
$1,300 per sample. To compare the costs
of the current HRS to those developed
above for the final revised version of the
HRS, the FIT technicel time is valued at
$50 per hour and each sample

- evaluation is estimated to cost $1,000.
The revised total cost of conducting all
listing activities beyond the PA for the
current HRS, therefore, is estimated to
be $54.000. In addition, the average level
of effort for a PA under the current HRS
is estimated to be 60 hours, and the unit
cost of the PA, assuming a $50 FIT -
hourly rate, is estimated to be $3,000.

Based on these revisions. the annual

cost of using the current HRS is
estimated to be $35.4 million, the sum of
the cost of conducting 2.000 PAs at a
unit cost of £3,000 ($8 million) and the
cost of conducting 1,100 Sis at a unit
cost of $54,000 ($59.4 million). Compared
to the current HRS, the annual
incremental cost of using the final
revised version of the HRS is estimated
to be $13.4 million. On the basis of this
evaluvation, implementing the final

revised version of the HRS would not
constitute a major rule, because the
annual incremental cost of the final rule
is less than $100 million. No negative °
economic effects are anticipated from
this rule.

B. Regulatory Flexibility Determination
Appendix A of the December 1987 EIA

includes an assessment of the ability of -

responsible parties to pay the costs of
HRS scoring under the current HRS and
the three alternative scoring
mechanisms considered at that time.
That analysis evaluated the impact of
HRS costs under each

methodology on the financial viability of
15 sample companies. Under that -
analyiis, only the smallest sample firm
[one with an average net income of
$53,700) was expected to have difficulty
in paying the costs of conducting &
complete SI under each of the -
alternative ranking scenarios. The new
unit cost of a complete SI developed
during the Phase 1 field test and used in
this economic analysis falls within the
range of costs already evaluated in
appendix A of the December 1967 EIA. -
Civen the previous analysis, EPA
concludes that most sample firms are
healthy enough financially to be able to
afford the expenditures associated with
HRS site inspections. Responsible
Parties (RPg) that are financially similar
to the smallest firm (Firm 15 in appendix
A of the December 1887 RIA)}, however,
do not have the assets or the income to
enable them to assitne payments similar

_ to the estimates derived for the Sl done

tnder the current HRS or the final
revised version of the HRS.

The Regulatory Flexibility Act of 1980
requires that Federal agencies explicitly
consider the effects of proposed and
existing regulations on small entities
and examine alternative regulations that
would reduce significant adverse
impacts on small entities. The small
entities that could be affected by the
revisions to the HRS are small
businesses and small municipalities that
are responsible for hazardous wastes at
a gite. Based on the updated analysis
prasented here, EPA concludes that
using-the final rule is unlikely to result
in a significant impact on a substantial
number of small entities. As discussed
in the December 1987 EIA, this
conclusion is drawn because small firms
are no more or less likely {0 be
responsible parties than are large firms.

-In addition, when they are RPs, small

firms usually are one of several
companies responsible for a site and
probably would not bear the full burden
of liability for HRS expendlhnes and
other cleanup costs.

C. Paperwork Reduction Act

- The information collection
requirements contained in this rule have
been approved by the Office of

- Management and Budget (OMB) under

the provisions of the Paperwork
Reduction Act, 44 US.C. 3501 et seq.,
and has assigned OMB control number
2050-0095. . :
Public reporting burden for this
collection of information is estimated to
be 620 hours per response, including
time for reviewing instructions,
searching existing data scurces,
gathering and maintaining the data
needed, and completing and reviewing
the collection of information. Send
comments the burden estimate
or any other aspect of this collection of
information, including suggestions for
reducing this burden, to Chief,
Information Policy Branch, PM—U.S.
Environmental Protection Agency, 401 M
St. W, W DC 20460; and the .
Office of Information and Regulatory
Affairs, Office of Management and
Budget, Waskington, DC 20503, marked
“Attention: Desk Officer for EPA."

D. Federclism Implications

E.O. 12612 requires agencies to 2ssess
whether a regulation will bave
substantial direct effects on the States,
on the relationship between the nationl
government and the States, or on the
distribution of power and
responsibilities among the various levels
of government. EPA has determined that
this regulation does not have federalism
implications and that, therefore, a
Federalism Agsessment 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 rwordkeepms

Superfund, Waste treatment and
disposal, Water pollution control, Water

supply.”
Dated: November 9. 1990.
William K. Reilly,
Administrator.
40 CFR part 300 is amended as
follows:
PART 300—[AMENDED)

1. The authority citation for part 300 '
continues to read as follows:

Authority: 42 U.S.C. 9605; 33 US.C.
1321(c){2); E.O. No. 117535, 38 FR 21243: EO
No. 12500, 52FR 2923. -

2. Part 300, nppendixAureviudlo
read as follows:
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Appendix A 10 Part 300—The Haxard
Ranking System
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1 0 Introduction

52

Rmkin&. System (HRS) is the
principal mechanism the U.S. Environmentsl
Profoction (EPA) uses to place sites
onthoNaﬁondPﬂoﬁﬁuun(NPL).'l‘hol-ms
serves as u screening device to evaluate the
m::lu:mnhmofmmﬂd

substances to causs buman health

or environmental damage. The-HRS

a meagure of relative rather than absolute

risk. It is designed so that it can be

;ominently applied to a wide variety of
tes.

1.1 Definitions .
Acute toxicity: Measure of toxicological
responses that result from a single exposure

0 a substance or from multiple exposures
within a short period of time (typically
several days or less). Specific measures of
acute toxicity used within the HRS include
letha] doseys (LDys) and lethal concentrations
(LCes). typically measured within & 24-hour to
96-hour period. .

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

Ambient Water Quality Criteria (AWQC):
EPA’s maximum acute or chronic toxicity
concenirations for protection of aquatic life
and its uses as established under section
WA{a)1) of the Clean Water Act, as
amended.

Bioconcentration factor {(BCF): Msasure of
the tendency for a substance to accumulate
in the tissue of an aquatic organism. BCF is
determined by the axtent 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 ¢ tendency
for substances to sccumulate in the tissue of
aquatic organisms. junitless).

Riodegradation: Chemical reaction of a-
substance induced by enzymatic nctimy of

mi

" CERCLA: Comprebensive hvl:onmnul
Response, Compensation, and Lisbility Act of
1060, as amended (Pub. L. 96-510, a3 :
amended).

Chronic toxicity: Measure of toxicological
responses that result from repeated exposure
10 a substance over an extended period of
time (typically 8 months or Ionw) Sach
responses may persist beyond the
or1nay pot appear until much later in time
than the exposure. HRS measures of chronic
toxicity include Reference Dose (R!D) values.

Contract Loboratory Program (CLP):
Analytical program developed for CERCLA
wuudhumpleﬂom!tbemdforlesnﬂy
defensible analytical results supported by a
high level of quality assurance and
documentation.

Caontract-Requiréd Detsction Limit (CRDL).
Term equivalent 1o contract-required
quantitation limit, but used pﬂmarily for
inorganic substances.

Contract-Required Quantitation Limit
(CRQL): Substance-specific level that a CLP
bobly cutess i pecifc semple matrces. |
relig tect matrices. It
is not the lowest detectable level achievable,
but rather-the level that a CLP laboratary
should ressonably quantify. The CRQL may
or may not be aqual to the quantitation limit
of a given substance in a given sample. For
HRs the term CRQL refers to both

the contract-required quantitation limit and
the contract-required detection limit.

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

Decay product: Isotope formed by the
radioactive decay of some other isotope. This
newly formed isotope possesses physical and
chemical properﬁes that are different from
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.-'d.—hl-s-l—nhh
radisective.

OMDL) ex. fur sonl-time Sold instrumenis, the
:ﬁudh_-—d‘-

milgl
Dy dsss) Rotimaind
dess sssecisted o 30 pucant incasase in
respouse over conbiel greups. Par HRS

vepor provews exavied by s ssbetance in the
:h—-l“np-nhhd
suhstance 1o s concantration in the
selution 82 s given tamperatage. For HRS
purpeses, me the valee reportad at or neer
15" C. {etmesphase-cubic meters par mole

sicsagmns por cubic meter (ng/m%) or

woler that is delivered 10 any nser of a public

supply.
Maxinam Contaminon! Leve! Goal
OEC1LG} Under section 1412 of the Safe
Deinking Wetar Act. s amended. 8 :
senssdosceable concestrstion for & substance

amended. those NESHAPs promuigased
h’n-h_?-’c-nuhmu-pplyhh

partition coefficient (K}
Messure of the extent of partitioning of &

substunce, ot eguilibcium, botwem arganic
carben in meluriels and weler. The

e K, the meve Ninly a substance is
» - gealogic meterials then 1o remeaio

= welse. .

Photelysic: Chamical sesciion of
substonce consed by disect aheerption of
solar ansrgy (direct phetelysis) or camsed by
other substences that sheerd ssler energy
(indirect phololysis).

%ﬁ:—(&.b‘.-&;j
or phetons gamma-rays) emitted
rediossclides.

Redicactive decey: Precess of spestsneces
sudesr ranslormation, whereby an isctope
of ane cloment is ansfermad inte an isotope
of ansther dlanent, selsssing excess energy
n he form of sadistien.

Asdisactive half-Jife: Time soquised for
ane-hell he stoms ia & given quantity of 8
speciic rediemnciide to undergo redisactive

Redisactive sebsiance: Solid. quid. or gae
centaining atems of & single radionsciide or

Asferunce dose (RfD}: Intimete of & delly
expesure level of o substance 10 2 bunen
popuiation balow which adverse noacancer
hoakth affects ase net snticipeted. [milligrams
Sexicant per kilogram body weight per day

Bemoval ecties: Action thet semoves
hasssdons substences foam the siie for proper
disposal ar desiraction in & facility permited
wnder e Resonsce Consarvetion and '
Recewery Act or the Teuic Substances
Custrol Act ar by the Neclear Regulstory
Commiegien.

Resntgen (R} Measwe of extesnal
expesures 3o lonining sadision. One rosniges
oguals that ameunt of ntay er geimme
tadistion sequived to produce ions carrying &
change of 1 eloctrestetic wail fesn) in 1 cubic
centimster of dry air wnder stamdasd
#hwmw
quaniiintion En¥ (S0} Quantity

comssnnhly

ofa thet con be

for ezal expessras, o0 apprepriste. and, if the
‘substance is 8 buman cescinogen with a
weight-af-evidence classification of A, B, or
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Site: Area(s) where a hazardous substance
bas been deposited.

stored, disposed, or
placed, or has otharwise come to ba located
Such areas may include multiple sources and.
may include the area between sources.
Siope factor (also reférred 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 toa
particular level of a human carcinogen with a
weighm:’o:'_d.y-cvldm ‘;Iluiﬂu:!tilon of A.B,or
C.{{ )~! for non-radioactive

substances and (pCy)~* for radioactive
substances].

Source: Any area where a hazardous
substance has been deposited, stored,

disposed., or placed. plus those soils that have -

become contaminated from migration of 8
hazardous substance. Sources do not include
those volumes of air, ground water, surface

- water, or surface water sediments that have

become contaminated by migration, except:
in the case of either a ground water plume
with no identified source or contaminated
surface water sediments with no {dentified
source, the plume or contaminated udnnenh
mlyba considered a source.

arge! distance limit: Maximim distance
over whicl: targets for the site are evaluated.
The target distance limit varies by HRS

pathway. - " .

Uranium Mill Tailings Radiation Control
Act (UMTRCA) Standards: Standards for
radionuclides established under sections 102,
104, and 108 of the Uranium Mill Tailings
Radiation Control Act, as amended.

Vapor pressure: Pressure exerted by the
vapor of a substance when it is'in equilibrium
with its solid or liquid form at a given
temperature. For HRS purposes, use the value
reported at or near 25° C. [atmosphere or
torr).

Volatilization: Physical transfer pro'eea
through which a substance
change of state from a solid or liquid toagu.

Water solubility: Maximum concentration
of a substance in pure water at a given
temperature. For HRS purposes, use the value
reported at or near 25° C. {milligrams per liter

(mg/).

Wexght-of-cwdancc EPA classification
system for characterizing the evidence
supporting the designation of a substance as
a human carcinogen. EPA weight-of-evidence
groupings include: -

Group A: Human carcinogen—~sufficient
evidence of on:lnornldly in humans.
Group B1: Probable human carcinogen--
limited evidence of carcinogenicity in
humans.
Group B2: Probable human carcinogen- -
mmfﬁmem evidence of carcinogenicity in -

Group C: Possible human carcinogen- -
limited evidence of carcinogenicity in
animals.

Group D: Not classifiable as to human
carcinogenicity--applicable when there

is no animal evidence, or when human or

animal evidence is inadequate.
Group E: Evidence of noncarcinogenicity
for humans.

20 Evaluations Common to Multiple -
Pathways

21 .Overview. mms site score {S) is
the result of an evaluation of four pathways:

» Ground Water Migration (S.).

» Surface Water Migration (S,).

» Soil Exposure (8,).

¢ Air Migration (S,).

The ground water and air migration
pathways iise single threat evaluations, while
the surface water migration and soll exposure
pathways use multiple threat evaluations.

- Three threats are evaluated for the surface

water migration pathway: drinking water,

" husman food chain, and envivonmental. These
_ threats are evaluated for two separate

migration components--overiand/flood
migration and ground water to surface water
migration. Two threats are evaluated for the
soil exposure pathway: resident population
and nearby population.

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

211 Calculation of HRS site score.
Scores are first calculated for the individual
pathways as specified in sections 2 through 7
and then are combined for the site using the
following root-mean-square equation to
determine the overall HRS site score. whlch
ranges from 0 to 100:

. \j SpAShtSa+Sa
4

212 Calculation of pathway score. Table
2-1, which is based on the air migration
pathway, {llustrates the basic parameters
used to calculate a pathway score. As Table
2-1 shows, each pathway {or threat) score is
the product of three “factor categories™:
likelihood of release, waste characteristics,

" and targets. (The soil exposure pathway uses
likelihood

likelihood of exposure rather than

of release.) Each of the three factor categories
contains a set of factors that are assigned -
numerical values and combined as specified
in sections 2 through 7. The factor values are
rounded to the nearest integer, except where

. otherwise noted.

213 Common evaluations. Evaluations
common to all four HRS pathways include:
o Characterizing sources.
<Identifying sources (and, for the sofl
exposure pathway, areas of observed
contamination {see section 5.0.11).
~Identifying hazardous substances
associated with each source {or area of
observed contamination).
~Identifying hazardous substances
available to a pathway.

© TABLE 2~1.—SAMPLE PATHWAY

SCORESHEET
Factor
mum | 83
category 1
Likelthood of Relesse
1. Observed Release ........................] 550
2. Potentis) to Release .........o....| 500
8. Likelihood of Releass (higher of
fines t and 2) - 550
Waste Characteristics
4, Toudcity/Mobility ...... @
6. Hazardous Waste Quantity ...........| (a)
6. Wasie Chasacherigics ............... | 100
Targets

78 Loveldeeeeeeeeed 50
b, Level It — T
7c. Polentia) ination ...........| 20
7d. Nearest individual (higher of
. fings 78, 7h, Of 7€).cemrus e 50
T JRRO—
8. LaVel B [
8c. Potential Contamination .......... ®)
8d. Tots) Population (ines
8a.+8b+8¢) ressmonsnassetrmaton] (b;
10. Sensitive Environments................ ®)
10s. Acwal Contamination ...........| (b)
10b. Potential Contamination .|  (b)
10c. Sensitive-Erwironments
(ines 108+ 10D)....... o)
11. Targets (ines 7d+-80+9+10¢c)..| {b)

pd-z solely on sensitve
ments is limited 10 & maximum of 60 points.
¢ Scoring likelihood of release (or

- likelihood of exposure) factor category.

~Scoring observed release (or observed
contamination). .
~Scoring potential to release when there
is no observed release.
* Scoring waste characteristics factor
category.
~Rvaluating toxicity.
~Combining toxicity with mobility,
persistence, and/or bioaccumulation
{or ecosystem bicaccumulation)
potential, as appropriate to the
puﬁnny {or threat),
~Evaluating hazprdous waste quantity.
-Combhlng hazardous waste quantity
with the other waste characteristics
factors.
~Determining waste characteristics
factor category value.
» Scoring targets factor category.
~Determining level of contamination for
targets,
These evaluations are essentially ldcnucal
for the three migration pathways (ground
water, surface water, and air). However. the



hesardous wests quantity, toxicity / mebility)
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by aquifer snd by welershed at the site.

:& and &ht
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sveluated for anch aquiler snd watershed

and in whether ocheerved releases con be
esteblished for sach aqguifer and watershed.

- Such diffgrences in scoring ot the aquifer and -

watershed level are addressed in soctions 3
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22 Characterize sources. Source
charectarizstios includes identification of the

fnllowiag
¢ Sowrces {snd aseas of cbeerved
contessinstion) ot the site.

Vd.s.ruo.m.lmhy.nmhenmlhb‘dw

* Heswlous subslences ssseciaind with

these sousces for snsns of shesrved
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* Puthwuys poteatially Grestoned by
ese bamssdeuns sshetances.

Tuble 3-2 presents a semple warkshept for
sowsce characterisalion.

221 Mty sserces. For the thres
migeetion pafinvaye, identify the sources at
the olie that contain henssdous subetences.
Moutily the migration pafisway(s) o which
oach sousce applive. Fer the soil exposare .
patrwuy, idestiy asses of abserved
costeminstion st the she jsee section 50.1)

TAMLE 2-2 —SAMMLE SOURCE CHARACTERIZATION WORKSHEEY
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huﬂ.|h.‘ : cxiizia for am observed reloase o greater hion @ fsve saction 6.1.221).
~h-b-ldh-.==l n&.‘.ll 5 in the walershed being * For each migeafien in those
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T e s:dmnn—mldmipthﬂon
-Allhmrdounblhncu&umcuhe
criteria for observed contamination at
the site (see section 5.0.1).

* Soll exposui o—nearby population threat.
~All hazardous substances that meet the
criteria for observed contamination at
areas with an attractiveness/
accessibility factor value greater than
0 (see section 5.2.1.1),

that pathway. If the criteria for an observed
release are met, do not svaluate potential to
release for that pathway. When the criteria
for an observed release are not met, sviluate
potentisl to release for that pathway, with &
maxirnum value of 500. The evaluation of
potential to releage varies by migration
pathway (see sections 3, 4 and 8).
Establish an observed release either by

direct observation of the releass of a
- hazardous substance into the media being

evaluated (formmple.luﬂlu water) or by
chemical analysis of samples appropriate to
the pathway being evaluated (soe sections 3,
l.andc).'lhminhmn!hndndlouhblhh

Use the criteria in Table 2-3 as the standarc.
for determining (The

estal observed contamination for the
sail exposure pathway, ses section 5.0.1.)
Separate criteria apply to radionunclides (see
section 7.1.1). :

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

- criteris in Table 2-$ are also used in

ton mit* .
o [f the background oquals or ex-
oseds the delection mit, an cbsesved relesse is
" aswbiished when the measurement is 3

. Section 24.1.2

" avaluate human toxicity as specified
- For the surface water environmental thrut.

=it the sample analysis is not performad under the
EPA Contract Laboratory Program, use the detection
mmhmausa.

24 Wasis charocteristics. The waste
characteristics factor category includes the
following factors: hazardous waste quantity,
toxicity, and as ate to the plthmy
uated, mobility,

potentially
greatest hazard, For all pathways (and
thruu). select the hazardous substance
poten posing the greatest hazard for the
pathway (or threat) and use that substance in
evaluating the waste characteristics cal
igration patie ays (and reptey, base the
pathways ts), base the
selection of this hazardous substance on the
toxicity factor valus for the substance,
combined with its mobility, persistence, and/
or bicaccumalation

{or ecosystem
biouecnmuhﬁon] potential factor values, as
applicable to the migration pathway (or
threat). For the soil exposurs pathway. base
the selection on the toxicity factor alone.

Evaluation of the toxicity factor is specified
in section 2.4.1.1. Use and evaluation of the

{or ecosys
bioaccumulation) potential factors vary by
pathway for thrut) and are under
the appropriate uml way (or t}) section.

tifies the specific factors
that are combined with toxicity in evaluating
each pathway (or threat).

24.11 Zoxicity factor. Evaluate toxicity
for those hazardous substances at the site
that are available to the pathway being
scored. For all pathways and threats, cxupt
the surface watsr environmental threa

evaluate ecosystem toxicity as specified in

section 4.14.2.1.1.

hk.:tdablhh lmnm:l to:ddty factor values
on qusntitative dose-response

pnnmtc:u for the following three types of

ty:
o Cancer-~Use slope factors (also referred
to as cancer potency elon] combined with
weight-of-evidence ratings for

un:lnofmlcily If a slope factor is not
available for a substance, use its ED:s value
to estimate & slope factor as follows:

1
Slope factor = ————
. 6(EDw)

* Noncancer toxicological responses of
‘;dﬁonic exposure- —use reference dose (RID)
ues.

* Noncancer toxicological responses of
scute éxposure— M—ue m toxicity
parameters, as

" Assign human toxicity factor values to a
hazardous substance using Table 2-4, as
follows:

« { RID and siope facior values are both
avatlable for the hazardous substance, assign
the substance a value from Table 2-4 for
each. Select the higher of the two values -

and use it as the oversll toxicity
factor value for the hazardous substance.

o If sither an RID or slope factor value is
available, but not both, assign the hazardous
substance an overall toxicity factor value
from Table 2-4 based solely on the available
value (RID or slope factor).

 If neither an RfD nor slope factor value is
available, agsign tha hazardous substance an
overall toxicity factor value from Table 2-4
based solely on acute toxicity. That is,
consider acute toxicity in Table 2-4 only
when both RfD and slope factor values are
not available,

o If neither an RiD. nor slope factor, nor
scute toxicity value is available. assign the
hazardous substance an overall toxicity
factor value of 0 and use other hazardous
substances for which information is available

in evaluating the pathway.
TABLE 2-4.—Toxicrry FACTOR
‘EVALUATION
Chironic Toxiolty (Humnan)
Relerance dose (RID) (mg/kgdey) | ATSgned
RID < 0.0005 10,000
0.0005 < AM < 0.005 e o] 1,000
0.005 < RID € 005 o] 100
0.05 < RID < 05. 10
08 ¢ 1
RID not availsbie msmassssmssmseered 0
Carcinogenicity (Human)
Weight-ol-svidenoe*/siope tactor (mg/
Toder” g
A B c
05 <SP |5<SF 50 g SF 10.000
05<SF |05 SF [5<cSF< 1,000
< 0S5 <5
S§F < 0.05 [005 < SF |05 < SF 100
<08 <8
——~ |SF <005 {SF<0S5 10
Slope 0
factor not |~ tackor not | facior not
avalisble. | avallable. | avalsble.
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TamLE 2-4 —TmocTY FACTOR EVALUATION—CONCLUDED

Acuha Vouicly Fhaman)
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far observed costsmingtion for tha! ares of

allocted t the sswce {or area of cbserved

contumninatisn). encept: -

o For a hazardous waste Ested purserat 0
saction 3001 of the Selid Waste Disposal Act.
0 amended by the Rescurce Conservation
snd Recovery Act of 2998 (RCRA), 2 US.C.
01 ot say, delexmine s mass for the
evelastion of this mesoms as fellows:

- the hanssdons wasie is Nsted solely
. frFezed Code T (hgdic wasle),
inclnde enly he mass of constiterats
ia Ge hazaniess wests that ave
CERCLA hezasdous ssbstances and
ot the mass of e entise hazaedows

waste, .
~if the banssdous wonts is Neted for any

defermine its mess for the eveluation of this
mesawre as folows:



. v EI)
Foderal Register / Vol. 55, No. 241, / Friday, December 14, 1990 / Rules and Regulations

-
"’ 12

51591

~If the hazardous waste exhibits only the
characteristic of toxicity (or only the
characteristic of EP toxicity), include
only the mass of constituents in the
hazardous wasts that are CERCLA
bazardous substances and not the
mass of the entive bazardous waste.

~if the hazardous waste exhibits any
other characteristic identified under
saction 3001 (including any other
characteristic plus the characteristic of
toxicity [or the cheracteristic of EP
toxdicity]), include the mass of the
antire hazardous waste.

Based on this mass, designated as'C, assign
lmubthnrdmmmmt quantity as

- follows:

. Fortlnmignhouputhways.uﬂpthe
sourcs a value for constituent
quantityusing the Tier A equation of Table
2-5.-

* For the soil exposure pathwiy, assign the
area of observed contamination a value using
the Tier A equation of Table 5-2 (sectjon
5122).

If the hazardous constituent quantity for
the source (or area of observed .
contamination) is idequately 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 con&hmhnﬁm;]lhmﬁdmhwmu
estimated with reasonable ), do
not evaluate the other three measures
discussed below. Instead assign these other
three measures a value of 0 for the sourcs (or
area of observed contamination) and proceed
to section 24.2.1.5.
Ifﬂnhundomcomhmntqmuvunot
adequately determined, assign the source (or
area of observed contamination) a value for
hazardous constituent quantity based on the

available data and proceed to section
TABLE 2-5.—HAZARDOUS WASTE
QUANTITY EVALUATION EQUATIONS
- for
Toer Measure Units |° sssigning
: value*
A Hazardous b [+
constituent -
quantity (C)
B* Hazardows - b W/5,000
wastestream :
quantity (W)
- CY fohume (V)
Land&ll yoi? V/2,500
Suriace ' yd? v/as
impoundment A
Surtace yas v/i2s
impoundment
(buried/backfiled)
[s \T. . LN— . ] V/500
- Tanks and yd* vI2s
containers other
than drums : .
zmmimud sol....) g v‘llz;.::o .
Other., ; gy | wizs
D* .77 Y7\ I—
Landfl..e .| M8 A/3.400
Surtace Sl om [Y; ]
impoundment -

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

| Equation
Surtace fe A3
w
(buried/
backfiied)
Lend wrestment.....] 1 | Aszr0
Pl ] M| A/3
Contamingied soi.| fi* | A/34,000
'Donotlwndbmuut
*Corvert volume to

to mass when necessary: 1
N=2000 pounds=1 cubic yard=4 drums=200
-uwmum-m sssume
1M-so
surface ares under pile, not surtace

iu.u Hazardous wostestream

" quantity. Evaluate hazardous wastestream

quantity for the source (or area of observed
contamination) based on the mass of
hazardous wastestreams plul the mass of any
additional CERCLA ts and
contaminants (as d m CERCLA section
102{33}, as amended) that are allocated to the
source (or ares of observed contaminatjon).
For a wastestream that consists solely of a
hazardous waste listed t to section

solely of a RCRA hazardous waste that
exhibits the characteristics identified under
section 3001 of RCRA, as amended, include
the mass of that entire hazardous waste in
the evaluation of this measure.

Based on this mass. ted as W,
assign a value for hazardous wastestream
T e the migpation path e

¢ For the migration pathways, a: e
source a value for hazardous testnmm
quanﬁty using tl:e Tier B equation of Table

. Porﬂunollmnnplﬂlmy assign the
ares of observed contamination a valus using
the Tier B equation of Table 5-2 (section -
8.1.2.2).

Do not svaluate the volume and area
measures described below if the source is the
unailocated source or if the following
eondmon applies:

¢ The hazardous wastestream quantity for

the source (or area of observed
contamination) is adequately determined—
that is, total mass of all hazardous
wastestreams and CERCLA pollutants and
contaminants for the source and releases
from the source (or for the area of observed
contamination) is known or is estimated with
reasonabls co:

lfthomhthemnoatednmorlf
this condition applies, assign the volume and
area messures a value of 0 for the source (or
area of observed contamination) and pmeoed
to section 2.4.2.0.5. Otherwise, assign the
source (or ares of obeerved contamination) a
value for hazardous wasiestream quantity
based on the available data and proceed to
section 24.2.1.8.

24213 Volume. Evaluate the volume
measure using the volume of the source (or
the volume of the area of observed

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

Based on the volume, designated as V,
assign a value to the volume measure as
e o the thways, aseign the

¢ For the migration pathways,
source a value for volume using the
appropriate Tier C equation of Table 2-§.

¢ For the soil exposure pathway, assign the
area of observed contamination a value for
volume using the appropriate Tier C equation
of Table 5-2 {section 5.1.2.2).

if the volume of the source (or volume of
the area of observed contamination, if
applicable) can be determined, do not
evaluate the area measure. Instead, assign
thnmamenmavalueofﬂnndproeeed to
section 24.2.1.5. i the volume cannot be
determined (or is not applicable for the soil
exposure pathway), assign the source (or .
area of observed contamination) a value of 0
for the volume measure and proceed to
section 24.2.14.

24214 Area. Evaluate the area measure
using the area of the source (or the area of
the areas of observed contamination). Based
on this area, designated as A, assign a value
to the area measure as follows:

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

* For the soil exposure pathway, assign the
area of observed contamination a value for
ares using the appropriate Tier D equation of
Table 5-2 (section 5.1.2.2).

24215 Calculation af source hazardous
waste quantity valve. Select the highest of
the values assigned to the source (or area of
observed contamination) for the hazardous
constituent quantity, hazardous wastestream
quantity, volume, and area measures. Assign
this value as the source hazardous waste
qmﬁty\nlu Do not round to the nearest

integer.
2422 ‘Calculation of hazardous waste

quantity factor value for the pathway from
Tnple -8

11
I
3
Hi
I

—_— 1,WM

v

y determined,
mdﬁodhhbxtdonotmnmeu-ueon
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o Toble 3-8 witheut
would ntien of e removel action
--h-' assign
the value frass Tuble 3-8
with comaidusntion of the emovel

10 the patheray (or threst)
._T 3-7.

TABLE 2-7.—WASTE O
FACTOR CATEGORY VALUES

Wante chayactsisics prodect

0
Satr Fun O 1o less San 10

10 1© s B 1107

1 90" 1 lngs amm 1 X 107

1X M o luus fen 1 x10*

190 1o loes M 1 x 30

110" 1 lons G 1 X 10°

1 30° v leas San 1 W0

10! © loas Ban 1 x 10°?
1WA

§BEERNEEeun-o |{

2432 Facter
bissccumulation

—-Fer the bumen food chain firest in
the surface weter migration .
patheoay,

i @ turgnt s sabject te both Level | and
Level B concentrations for  polhwey

oubjoct ,._""-""",T-li-
oa h“hm“
et asseciated with contamination for

o the pathway or thesat): v
* 50 paints '“m .wh
Lavel | concenisslions.
© 45 points ¥ eny individyal is exposed to
Level N concantrations.

pathsay.
Aseign facter valens far iom snd
ﬂ'm-t
.bwlwﬂﬁb’lﬂ.
lll'il'--tdh."”
enviroamenis in the s0il exposure sad sir

migration pathways.)
adebiply potentiol eyt by distznce oc
ights appregriats to the pathway.
sum, and divide by 10 Distance er diluti
weighting sccounts for dimisiel dilation
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with incressing distance or dilution within
the different pathwa:
e Sum the values for the three lavels.

agricull
whether there is actual or potential
contamination.
251 Determination of level of actual
contamination at a location,
’ E:nl il whetha:im Flpl o Im:'
concentral apply at a samp)
" location (and thus to the associated targets)
as follows:
¢ Select the benchmarks applicable to the
pnthmy (or threat) being evaluated.
¢ Compare the concentrations of

concentrations for the pathway {or threat), as
specified in section 25.2.

¢ Determine which level applies based on
this- comparison,

o If none of the hazardous substances
eligible to be evaluated for the sampling
location has an applicable benckmark,
Level I to the actual contamination at that
sampling location for the pathway (or threat).

In making the comparison, consider anly
those samples, and only those hazardous
subsiances in the sample, that meet the
criteria for an observed release (or observed
mhmmm)fwlhlpaﬂlmy.cxmpt
tumunplu aquatic human food

chain organisms may also be used-as

specified in sections 4.1.3.3 and 4.2.3.3 of the
surface water-human food chain threat. i any
.hazardous substance is present in more than

one comparable sample for the sampling
locaﬂon.mﬂuhmhut concentration of that
hazardous substance from any of the
comparable samples in making the

comparisons.

Tr_uta;l:ofum&ll;l.?dtmmt
comparable separa make a separate
comparison for each such

(M.G.Gc}—;:lmc:ln ;

'water migration pathway
and drinking water threat in surface water
wigration pathway. Use only MCLG values
greltct thano.

* Maximum Contaminant Lavels (MCL-}—
ground water migration pathway and
drinking water threat in surface water
m ation pathway.

* Food and Drug Administration Action
l.enl (FDAAL) for fish or s
‘food chain threat in surface water migration

pathway.

o EPA Ambient Water Quality Criteria
(AWQC) for protection of aquatic life—
environmental threat in surface water
migration pathway.

¢ EPA Ambient Aquatic Life Advisory
Concentrations (AALAC}—environmental
threat in surface water migration pathway.

* Nationul Ambient Air Quality Standards

(NAAQS)—air migration pathway.

¢ National Emission Standards for
Hazardous Air Pollutants {NESHAPs}—air
migration pathway. Use only those NESHAPs
promulgated in ambient concentration units.

§-051999  0058(03)13-DEC-90-11:23:26)

* Screening concentration for cancer
to that concentration that

from the sampling location to its benchmark
concentration(s) for that pathway (or threat).
Use only those samples and only those
hazardous substances in the sample that
meet the criteria for an observed release (or
xcapt- s samplos o aquase bime
except: sam| squatic human
food may be used as
specified in uchonu.!.s.s and 4.233. if the
concentration of any applicable hazardous
substance from any sample equals or exceeds
its benchmark concentration, consider the
sampling location to be subject to Level I
concentrations for that pathway (or threat). If
more than one benchmark applies to the
hazardous substance, assign Level 1 if the
concentration of the hazardous substance
equals or exceeds the lowest applicable
benchmark concentration,

If no hazardous substance lndividually
equals or exceeds its benchmark
concentration, but more than one hazardous
substance either meets the cxiteria for sn
observed release (or observed
contamination) for the sample (or comparable
samples) or is eligibls to be evaluated for a
tilm le (see sections 4.1.3.3 and 4.2.3.3),

o indices1and ] npcdﬂod below
bucd on

substances.

For those hazardous substances that are
carcinogens (that is, those having a
carcinogen weight-of-evidence classification
of A, B, or C), calculate an index I for the
sample location as follows:

"¢
I z_SE

ful

where:

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

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

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

For those hazardous substances for which
an RID is available, calculate an index | for

to the 10~*individual cancer risk  the sample location as follows:
for inhalation exposures (air migration
pathwm or tf;:r onlmcxpwuna (gmm water m G
nugn wa water
ﬁool:l. dn]ny. li':nrhoe water Jmo ¥
mtgntion pathway; and sofl exposure CR,
pathway). b=t
¢ Screening concentration for noncancer
' RID for inhalation up;mu (air mt;:e ' whmc Sacen hazardous substance
pathway) or for oral exposures (ground water - C,-h " mptlr::znhghut m:.l.b:m of i
migration pathway: drinking wa hazardous substance  from among
human food dutn threats in lurha water comperable samples).
W.‘““';"““"V'ndmm : CR,=Screening concentration for noncancer
Select the benchmark(s) applicable to the RID for applicable exposure [Mlml :o
pathway (or threat) being evaluated as oral) for hazardous substance
specified in sections 3 through 6. Compare the msgmbc]rohppliubhhnrdmi‘
concentration of each hazardous substance substances in sample (or comparable

samples) for which a CR, is available.

1f either 1 or ] equals or exceeds 1, consider
the sampling location to be subject to Level
concentrations for that pathway {or threat). If
both [ and ] are less than 1. consider the
sampling location to be subject to Level I
concentrations for that pathway (or threat).
i, for the sampling location, there are sets of
samples that are not comparable, calculate 1
and ) ssparatsly for each such set, and nse
the highest ealculated values of [ and ] to
assign Level I and Level IL

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

3.0 Ground Water Migration Pathway

Evaluate the ground water migration
pathway based on three factor categories:
likelihood of release, waste characteristics,
and targets. Figure 3-1 indicates the factors
incloded within esch factor category.

Determine ths ground water tion
pathway score (S} in terms of the factor
category values as follows:

(LR) (WC) (T)
Spem oF

where:

!.R=[..|lk¢lihood of release factor category
value.

‘WC=Waste characteristics factor category
value.

T=Targets factor eahgory value.
SF=Scaling fa
Table 3-1 oullinel the specific calculation

procedure.

Calculates santtc ground water
migration pathway score for each aquifer,
using the factor category values for that
squifer for likelihood of release, waste
characteristics, and targets. In doing so.
include both the targets using water from that
aquihnndthc targets using wnte&ﬂ-om all
ovetlying aquifers through which the
hnuryd‘:‘m substances would migrate to reach
the -quifcr‘::nc cvnlntcd.umw'lh the .
highest ground water migration pathway
score that results for any aquifer as the
ground water migration pathway score for
the site.

BILLING CODE 8500-50-M



Likelihood of Release (1R) Waste Characteristios (WC) Targets (T)
Observed Release Toxicity/Mobility Nearest Well
. e Toxicicy Population .
or b 4 - Chronie * levell conoon:nelom
« Caroinogenie ¢ level I1 Concentrations
Potential to Release = Acuts ¢ DPotential Contsmination
¢ Contalmment * Mobility Resources
¢ HNet Precipitation : « Waterx Iolubulcy Wellhead Protection Ares
s Depth to Aquifer - Distribution ’
* Travel Time ' Cosfficient (Ky) e
e lhnrdm Waste Quantity
Hazardous Conaticusnt
Quanticy
* Hazardous Wastestream
Quantity
* Volume
* Area
FIGURE 3-1
OVSIVII'H OPF GROUND WATER MIGRATION PATHWAY
BILLING OO0 3600-00-0 '
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. TABLE 3-1.~GROUND WATER MIGSATION PATHWAY SCORESHEET -

Liksefthodd of Aalease o an Aquiter:
1. Observed Release.

amnw .
. 2% Contalnerignt

_ 2b Net.

Precipitation.
2¢. Depth 10 Aquiter

2d. Travel Time

2e. Potential b-m [ines 2a(2b+2c4+-2d))

3. Uikelthood of Ratease (highar of Tnes 1 and 26)

u Popuistion (ines h+l:+&:)
Resources

9.

10. Wellhead!

Protaction Area
" Tm (ines 74809+ 10)

MR
BRI i

Ground Water Migration Score for an

Aquifer:
- 12 Acuiifer Score [(ines 3 x 8 x 11)/82,500]
Growvd Water Migration®

Pathway $oore: :
13, Pathway Score (S, (highest value from fine 12 for ail aquiters-evalvated)®....

§.§ ga-geee ¢ §8E §8sv-ss § }!

—
—
—

* Maxdmum value applios 10 waste Cheracteristios 2
: vakue apiies 0 wiste ches catagory

not
_ *Do not round 10 nearast integer.

301 Genera) comidmbam L
- 8011 Ground water distance limit.-
: The Ilrpt distance limit the .
maximum distance from ths sources at tlu
. site over which targets are evaluated. Use a -
target distaiice limit of 4 miles for the ground
water igration pathway, except when
aquifer discontinuities apply (see section
3.0.1.2.2). Furthermore, consider any well with
anobnenodrdusefmmumluhuite
(see section 3.1.1) to lie within the ta:
distance limit of the site, regardless thc
well's distance from the sources at the site.
For sites that consist solely of a
" contsminated ground water plume with no
- identifiea source, begin | the 4-mile
target distance limit at the center of the area
* of observed ground w-ur contamination.
Determine the ares of observed grovnd mte
contamination based on available
that meet the criteria for an oburved
3.01.2 Aguifer boundaries. Combine
ltnultiple aquifers inlolfl single hydrologic unit
or scoring purposes if squifer
Interconnections can be uhbli:bed for these
aquifers. | contrast, restrict aquifer
boundaries if aquifer dlsconmm(tiu can be
established.
- 30121 Aquifer mmmmacuons
Evaluate whether aquifer intsrconnections
occur within 2 miles of the sources at the site.

combine the aquifers having interconnections
in scoring the site. Iri -ddition. if observed
ground water contamination attributable to
the sources at the site extends beyond 2 miles
from the sources, use any locations witkin the
limits of this observed ground water
cuntamination in evaluating aquifer
interconnections. If data are not ldequnte to
establish aquifer interconnections, eveliate
the aquifers as sepzrate aguifers.

30123 Aguifer discontinuities. Bvaluate

-whether aquifer discontimiities occur withia

the 4-mile target distance limit. An aquifer

mlywhn-mmwm\r-woﬂm

strueture or feature entirely .
aquifer within tkei-mlle larget dimne.lmn.
thereby creating a continuous boundary to

water low within this Limit. i two or
bm lq.lif:!:“ cz: be combined into a single
scoring puposss, an
aquﬂer iscontinuity occurs only when the
or Sesture entirely transects the
boundarios of this single bydrologic mnit.
‘When an aquifer discontinuity is .
established within the 4-mile target distance
fimit, exciude that postion of the aquifer
beyond the discontinuity in evaluating the
mwmtﬂm pathway. However, if
bstances 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.

3013 Karst aquifer. Gwe a karst aquifer
that underlies any portion of the sources at
the site speciel consideration in the
evaluation of two potential to release factors
S{depth to squifer in section 3.1.2.3 and travel
time in section 3.1.2.4}, one waste
characteristics factor (mobility in section
3.2.1.2), and two targsts factors (nearest well
in section 3.3.1 and potential contamination
in section 3.3.24).

3.1 Likelihood of release. Far an aquifer,

" evaluate the likelihood of relsase factor

category In terms of an observed release
factor or a potential to release factor.
311 Observed release. Establish an
ubssrved release to an aquifer by
dumoastrating tha! the site has relessed a

.. hazardous substance to the aquifer. Base this

demonstration on either:

- seclion 3.1.8.If an

. the site

°Diedohan&n—anﬂaunht
containe one or wore hazardous subsiances
has been deposited into or bas been gbserved
entering the aquifer. ]
¢ Chemical analysis—an analysis of
ground waiter samples from the aquifer
indicates that the cencentretion of hazardous -
w)mwmﬁunﬂy .
the beckgromd concentration for the
nte(mncﬂonz.s) Some portion of the
significant incresse must be attributable to
the site to estabjish the observed release,
except; when the source itself consists of a

. ground water plume with no identified

s0urce, no separate atiribution is required.
Jﬂ::ohcnﬂnln:.mbewwm
aquifer, assign the squifer an
observed release tactor value of 550, enter
this value in Table 3-1, and procesd to
abeerved release cannot be
established for the aquifer; sssign an
obeervéd release factor value of 0, enter this
value in Table 3-1, and proceed to section
312
3.1.2 ' Potential to release. Evaluate
potential to release only if an observed
release cannot be established for the squi
Evaluate potential 1o release based on
factors: containment, net precipitation, depth

10 aquifer, and travel time. For sources

oveslying karst terrain, give any karst aquifer
that underlies any portion of the sources at

specisl consideration in evaluating
deptb to aguifer and travel time, as specified
in sections 3.1.23 and 3.1.24.

3.1.21 Containment. Assign a
coatainment factor value from Table 3-2 to
each source at the site. Select the highest
containment factor value assigned to those
sources with a source hazardoas waste
quantity value of 0.5 or more {see section
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Astigned velue

10
.10
0
0 °
9

7

]

5
3
.- . ’ o . .
Evaluate uaing AN sowces crtaria (with N buk

or free liquid deposited).

Evaluste using A sowrces criteria.

10
10
10

10
9
7

'__5

. mammwmmmﬁgmmmmmm -

AR containars buried_.

Giking
m

TH T

[ -

impervious bass) under container
No diking (or no simiiar strucksie) surounding container area

“.w.

associated containment struchwes).
mummuumcmmwmm

No Tner (or no

ummn

shuchures).

substance mgration fom tank sres (Le., tank area inchudes tank, ancillary equipment

and

E

u T g
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s aot avellable. 1 l:n'.ls) » menthly preciphation. ¥ —
ovapetassphation - (¥ 1) w
colculste menthiy potential f=1 for potantial oxeeds
28 follows: precipiiation for s menth. ansign thet moath a
bk g S=ATIWT R0 Py ":""_.M*_::.w_;,
K=bonthly potuntial Selact the lotitnda acjosting value for esch g the mouhly st precipiiation
-!-ll—llhl-hﬂh-ll- mﬁ-muhhﬁnﬁ-b-; o Boved on the saausl net pesciphtstion.
menth North ar 2” South. deiermine -
assign & st precipitstion factor valee from
r,-:-a:-uq-u.-u latiteds adjusting va'us by Teble 34
menibly tenperstuse (°C) » Calculete monthly set precipitation Bater the velue assigned fom Figere 3-2 or
Grmnb i oubiracting moathly evapotranspiration {or fsom Tuble 3-4. as sppropriste, in Toble 3-1.
‘TamE 3-8 —MONTHLY LATITUDE ADJUSTING VALUES®
Laleie® Mocth
(agmes) Jn [ ™ -y do | iy | g | e o or. Dec.
2000 an| e e 1% 133 19 137 15 199 e o o’
- e an T in ] 15 Y | 1 T an Y
an an oS 1.8 114 14 1.5 " 1.8 1 s (7] os
. Bn e [T ] 1.9 - wn n . 1% 128 aw [V ] © 088
»n ae ar 198 198 118 117 .2 134 109 (1 ] s o
»u ass ] 108 > 118 il e n 100 1 am ase
w»e 19 1 ™ ' 19 108 | 100 w T 1. on ose
] T an 1. = 100 101! 1.0¢ 15 w -~ m 104
»s T o ™ e 108 'y 100 e AT 18 ws| . 100
»s KT . o o ose s | oss o T 19 1 us
*Dy o5t ened t antant §
* Rer oxfistd Wiuies ius S OF St o 2V Sovih. Sutesmbies B fante ndunting Waios by Weapohulin.
contumination atirfiratable 10 sources ot the  top of the aquiler being evelssted. Assiga 8

Tamg 3-4—Mer PRacerTaTIoN FACTOR
Vauss
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TABLE 3-8.—HYDRAIRIC CONDUCTIVITY OF GEOLOGIC MATERIALS

. wnm-mmnmmw mmdil . 0
. S lossses; 4ty clays: sediments that ase predomioently sits; moderately perasable Wi wmqumuﬂ .
. -mmummumwwmmmum igreous. and so-s
mmumunwwmm MMUW“MM
: “mmwmmmmwmmww 0~
'mmmmmmmwmmmuumwm_._ 10-*
'Donunnlhmhw ] - ] . ’
TABLE 3-7.—TRAVEL TME FACTOR VALUES *
-’ _Thickness. of lowest dydeaulic conductivity
Hydraulc conductidy (om/sec) 1 Groster | Greser | coemter | o000
5 100 -0 500
Grester $hen or equal 10 30", 35 k] 5 25
Loss than 10210 107 % % | 15 15
Less than 10710 1077 15 135 [ ] 5 .
Less then 1077, 5 5 1 1

* it depth 10 aquiler Is 10 fest or less or ¥, hmmmmuudmmmamuumauaumm-ma
) * Consider only layers at least 3 fest thick. Do not consider isyars or porlions of leyers within the first 10 feet of the depth to the aquiler.

mmﬂmmum i
wi&h:.ﬂudhmulhedh.
excepti 4f cbeerved ground water -

- contamination stiributable to sources at the

. site extends more then 2 miles these
sources, use any location within the limits of
this observed ground water contamination
when evaluating thé travel time factor for any
-qlnifert?faéudmamlhwnobccwd
release. necessary suhaurface geologic
inforznation is available at multiple locations,
evaluate the travel time factor at each
location, Use the location the
travel time factor value to assign the factor -
value for the aquifer. Enter thisvaluein .
lelca-‘l.cw { potential

‘3125 Colculation o {o release
factor valoe. Sum the factor values for net -
precipitation, depth to aquifer, and travel
- time, and maltiply this sum by the factor
vnhefm-oonummt. Assign this product as
the potential to release factor value for the
-aquifer. Enter this value in Table 3-1. .

313 Calculation of likelihood of release

mmma of release hcwr ca
to-release hc‘torulne!wthal aquifer as the
. likelfhood of release value. Rater thvalae
assigned in Table 3-1,

32 - Waste characteristics, Evaluate the
waste characteristics factor category for an
aquifer based on two factors: toxicity/
mobility and hazardous waste quantity.
Evaluate only those hazardous substances
aveilable to migrate from the sources at the
stte to ground water. Such hazardous
substances include:

* Hazardous substances that mest the
cxiteris for an-observed release !o ground
weater

o All hazardous substances associated
with a source that has 2 ground water )
containment factor value greater than 0 (soe

_sections 22.2, 22.3, and 31.21),
321 Toxioily/mobility. For each
substance, assign a toxldty factor
value, & mobility factor vaiue, and
combined toxlenylmobihty factor ulne as’

value for |

-aquifers, assign

4213 - Taxicity. Assign a taxicity factor
value to each hazardous substance as
specified in Section 24.1.1

3212 Mobility. Assign a mobility factor
value 10 esch hazardous suhstance for the
aquifer being evaluated as follows: )

- o_For any hazardous substance that meets
the criteria for an cbserved relesse by

. chemical analysis to one or more aquifers

wnderlying the sources at the site, regardiess -

of the aguifer being evaluated, assign a

¢ For any hazerdous substance that does
not meet the criteria for an observed release
by chamical analysis to atleast one of the
that hazardous substance a
mobility ioctunlue&om'l‘able 3-8 for the

-aquifer being evaluated, based on its water

solubility and distributioncoefficient (KJ).

« If the hazardous substance cannot be
assigned a mobility factor value because data
on its water solubility or distsibution

factor ca If an ebeerved release specified in the following sections. Seloci the  Coefficient are not available, use other
is established for an aquifer, *ssign the toxicity/mebility factor value for the squifer  haxardous substances for which information
observed release factor vllneofssoulhe being evaluated ss specified in section 82.1.3.  ia available in evaluating the pathway.
- -TMEH.WWA?ERWVFWVMES‘ )

) : * Dlawinstion costicient (Ko (mi/g)

‘Water solublity

- e kaste {1 gto | 302 { >0
Present a3 Ruid * R 001 { 20001
Greater then 100. 1 1 001 | 00001
Greater San 1 10 100 o2 c2 0002 | axi0-
Greater then 0.07 10 1 o002 1 0002 210" | 2x10-*
Lass than or equal 10 0.01 'Mﬂ"_ 2!10" 10’ 210"*
-'Donotromdbn-ulhug.
*Use if the hazardous substance is present of deposiled as a liquid.

tmunmmmnmuummmuum
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-l_dhum relosse by chemical analysis. wee the ~For sny hasardeus sehetance that is
= be ovaleated cun be assigned water solubility of that hasardous orgamic and that dees not mest the
facter valus. ues & defonkt vales of substancs 1o sssigr & mobility factor criiaris for en cbesrved relsase by
l.-hﬂ *hnlh walne from Table 3-8 to the haxardoss chomical amalysie. establish o
Hh o be uned syuiler belag evainated _h. sehetance m
(use this snme woter solublity for all 714, 3.5 for the hezardous sebstamce 83 bazasdeus subsiance ssing the
© Par sy besasivus suhetance that does follows: fellowing equstion:
ot maet G ceerie for = cborved * Por any hazardess substance thal doss Ke=0CE)
suhotance is prasent or dupesited o & Bauid. E—“'-?:'uhd:ﬁ'm pestition
-h*u“.ﬂm- I ""'Ib“" for acganic cacben for the
“--h- .:—hﬂ “-Hly coefficient “Kerst” ip Table 3-8 in hazaedous subsiance. -
o Otharsios: assigning the tactor valoe fior thet f.—s-bdmli_-ﬂ-d
—For oay bassodous subotonce thet isa  hezardons substance for that aquifet. clays plus organic carbon) in
motal for motulieid) ond ot dows not  * Otharwise: —d the
mast the citarle for en ehserved ~For any hasardous substance that is & ~<Use {, valuss of 000 20d 0.77 in
velases by chomical establish metal (or metalloid) and thet doss mot shove equation t» sstablish the
o —— o raniysla. establ mast the criterie for ao obsarved wpper and bower values of the K,
..n—:':':— release by chemical analysis. use the rangs for the haxasdous substance.
«-Duturmine the sverall of weler distributios coefficient lor the metal or —-Caiculaty the geemstric meaa of the
solubilities for - of this {metalloid) o essign s mobility factor upper sad lower K, tangs velnss.
hamsdous suhstance (congider all valee from Table 3-8 for that Use this gsomstric mesn ss the
compounds for which adequate hezerdous substance. distribution cosliiciont in
weler tnformatios is ~Fer any other inseganic hazardous the hesaxions substunce a
ovallahls. nst just compoands subetance that does ot mest the factor vaine feem Teble 3-8
identiied as poscent of he slte). critaria for an cbeerved reloass by 3213 Cokulstiss of teuwicity/mobility
«<Culculete he memn of the chomical asnlysis, wee the distribution  facter valen. Assige each bazardows
and Ghe lowest weter a‘d-h&-nur: substance & touiciy, factor vales
ia Gis sngn. baserdous sebstancs. if avaflable. to fram Table 3-6, based en the valuss assigned
«<Ulgs this grametric mean o the wetss s facior velue from 0 e hassrdous substance for the toxicity
selubillly in essigning the Tabie 3-8 U the distribution coefficient  and mability fociess. Use the hazerdows
sehstance a mebiley s not gvallsble, use a defanli valne of  substumce with the highest toxiclty /mobility
facter valus Som Tuble 3-8 “1oss han 10™ a8 the distribution facter valus for the aquiier being evaluated to -
<For any other banasdeus suhstance cosficient, excapt: for asbestos wee & assign the valus to the teuicity /mobility
folihar o inssganic) that dess defanit velus of “grester them 1.000" as  Sacter for that equifes. Bater this velue in
ast mest e cxiiexis for an sbesrved the distribetion coefficient. Teble 3-1
Tam ik 3-8.—TOCITY/MOSLITY FACTOR VALUES *
Tonichy tactr value
fmter valee
-ty nee 1009 00 1 » ' °
19 WO L *o i » 1 [ ]
o2 200 . 2 [ V] 0
an 00 » 1 (1 [t °
ase 2 2 [ §] am aste [ ]
assts 1 ar (Y3 i (T 1 ol 0
e s [V ] ana? . t ¢+ ad ot (]
T~ e B 210 : 20007 2000 o
E | . ad e | - alonbd | 0 F -~ ad [
* Dy st Tl t» sowrut btagee.
322 Hesunivas wasis guentR)y. Assiga a  seasest well. pepulation. ressurces. and hay ass weed far deinking water supply at
hasssdous wests quaniity facter value for he  Wallhead Proin. ion Ares. Evaluats these lenst ence every yosr
gound water patiemuy (or aquiler) as four focters based e targets withia the tecget lhb-““b’“ .
opecilied is section 242 Baier this velwe in distance Bmit specified ic section 3011 and  shesrvalion for a deinking weter well within
Tobie 3-1. e aquiler bonadaries speciied in sectica he tusget distance limit. assign Lavel ¥
323 Calculstion of wesle charuciuristics 3513 Detarmins the targets (© be incinded cencanisatisns 1o that well. However, if cns
facter cutagery valus. Muliiply the teuicity/ i qvalusting thess factors for an squifer s OF Sane sumples mest thy criteria for sn
hesesdous waste queniity factor  go0 tfied in section 38 cheurved relsass fur that well. detarmine if

139" Desed en this product, assign 3 valne
foom Table 3-7 (section 24.11) t» the waste
chasectasistics facter cotugory. Enter this
velune in Tubis -3 .-

33 Tugeix Bvalaate the tacgets facter
cutageny for on aquifer based ea four foctors

3331 Nesrest wedl In evalusting the
measest well facter, inciede beth the drinking
wabwr wells deawing from the aquifer being
oveleaied sad those drawing from overlying
agquilers s specifiad in section 3.8 Inclede
standby wells in svaluating this factor only if

“ﬂh*hlﬂdl.lﬂdl

benchmarks
from Table 3-20 in determining the Jevel of
contaminstion.

Assign a value for the nessest well factor
o8 fallows:
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.. Rmcmdﬂnﬁuahwdbh
n&hﬂbuwduuumnwm&uﬂpa
- value of 50.

. lfno'.buﬂ!on-cmdﬂnklum
wollohnbhdbunlnmmﬂm

a value of 48. .
i O.Rmdﬂn mtlnnlhh
nmmm
nﬂnanh.nﬁﬁwm
-uundduhunthnhlhnt
aquifer that underlies any parction of
hmn&odhnduywdl
draws’ water from this karst

Pt i,
- - yalus from Table 3-11 based on this
Aadpknthonhcﬁorﬂls
- nearest well

Bnhthnluumdtoﬂnnnmtwdl '

hcu in Table 3-1.. .

"TABLE 3-10.—HEALTH-BASED BENCH-

N DRINKING WATER N

[
Deumwrulm .

TA!LE 3—11 —mm WmFActoa

i

:
[22e:
opacozBER

bydrhkhuwaurwennmhhh

target distance limit specified in

uld.!ortheaqdhbdundnbd.wmt

those persons served by wells in that aquifer
a as

Include residents, students, and workers who

 standby wall(s) as

xqahryunﬂum &whdﬂnuhnt
"~ populations such as customers and travelers |

pasiing through the ares. Evaloate the
popnhﬂunbnnduthloaﬂondthewnu

" supply wells, not on the location of
residences,

work «tc. When & standby
well is maintal & ragular basis so that
urmbowithdnwn.hdndonh
the population fattor.

In estima popuhﬂw.v!nn

ting residential
. the estimats is based on the number of

tion served by a

In determining the
wdl.lﬂhovmaﬁnn well is blended

a N
relative contribution of any one well or
intake exceéds 40 percent on average

annual punpage or capacity, estimate the

nlaﬁvc contribution of the wells.and intakes

mmmmmgmunuhm
* A armual pumpage from the

watér undmheamhrhhhuinh

blandodm
Cnpcaﬂad&uwdhmdlnhhuhlhc
blended )

average
o Bartng which oy St
m%nt&:hn nmt:ldympm
© For that total population
ﬂuteouldbom toa

mE e ke &
it
the standby well and to the other wd](s}

highest value.) Note ::ﬂﬂcsm:l‘:y
v ﬂ
waﬂ(mdlﬂ)‘hdndodcudndodmd.m&o

o

population served by water from a t
of withdrawal based on the lavel of poin

- number of

emhnh-ﬁonhhtpdmdwuhdnwd.
' Use the applicable factor: Level 1
concentrations, Lavel Il concentrations, or

" ‘potential contamination.

If no samples meet the criteria for an
observed relesse for a point of withdrawal
and there is no obeerved relsase by direct

" observation for that poinit of withdrawal,
.evaluate that point of withdrawal using the

potential contamination factor in section
uMNMhnobacndnlauby
direct observation, use Level II :
concentrations for that point of withdrawal.
Howaver, if one or more samples maet the
criteria for an observed release for the point
of withdrawal, determine which factor (Level

. 1or Lavel Il concentrations) applies to that
- point.of withdrawal as specified in sections
. 25.1 and 2.5.2. Use the health-based .

- benchmarks from Table 3-10 in
: - the level of contamination. Evaluate the point -
" of withdrawal using the Level 1™ -

concentrations factor in section $322 or the

- Level Il concentrations factor in section
) 3.3.2.3, as appropriate.

pol;:.lf;n ﬂdmmm
ranges in as
specified in section 3.3.24 For the Level 1 and
Level Il concentrations factors, use the

population estimate, not population ranges, in

. evaluating both factors.

number of people served drhhngmur

from points of withdravwal subject to Level I

mmmww&umbym
this product as the valee for this

) .tactnrhuﬂ:hnhnhma-l

3323 Leve] II concentrations. Sum the
poopluu-ndb,ydrhkium
from points of withdrawal subject to Level I
concentrations. Do not include those people

raA already countsd wider the Level]. .
" concentrations factor. Mdpthhmuﬂu

Talo fotis fcter Ete s el fn Tabe '
$1.

D-mhelhmbcofpooplcmodby
drinking water from paints of withdrawal

.subject to potential contamination. Do not

include those people already counted under

'Whnl.ncllmdhulneonmmﬂms
factors.

ted population

" Assign distance-waigh
values from Tabls 3-12 to this population as

* Use the “Karst" of Table 3-12t0 -
assign values only for that portion of the
popuhﬁonmndbypdntsdwnhdnwd

draw drinking water from a karst aquifer
g:tdlmdnﬂumpwﬂnnoﬂhemn
te, . .

category in Table 3-12.

~
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*Round o cumber of pusgle gruvent sdbie a.f-nﬁq ® asset Minger. Do nat 1x o S sxigned distarce-weighted pessiution weive i assvest
) e of oy .-

=
on be ssmber of posple
wibia o distance catagery.

* Uss e “Other Thasi Kaset™ of

o=iianber of distense asingasion.
HPClslose Gan L. donst saund & b0 he
aeesget E7Ch 1 ex mese, sound
:~ Bater Ghis valug is Teble
3228 Cukcultion of papulation focter
valn San the focter flor Lowal!
concasiedions, Lovel B esaceatrations. and
poteniisl contanisation. Do net sound thie

Assign this valng 20 he

this valus in Tabls 3-1.
o sesowmtee vebue of § if weder -

ek g oy s 1
q-l-i:-:-:qh'-lm-’r_aua-
welar purpesse.

Asign s sesvwsows value of ¢ i neoe of e
sbove agplias.

234 Wellhend Puisctios Arve Brelnate
e Wallhaad Pestection Ares facter besed
on Wellhond Posteciian Arces designeted
anmeding t seclien 3628 of the Sefe Drisking
Water Act. os emanded. Comsider only these

Tokie
A*lvﬁd.ll:;d_h
evalusted ot sverlying squifers:
* A sowce with & grosnd weper :
Seatnisment facter veius grester than 0 liss., -
-glther pastinlly or helly. withia or sbeve the

airfhutsbis to the sources st the she Lies.
cliher pertially or fully. within the designated
Wellhaad Protoction Ares

- A
an sigylier as e grownd wmter

) migeation” -
patinsy souse 5,.) for Ge she. Bater this

scos i Table 3-1. -

© Cosund weler Jo surface waler migration
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mlcnud. loct the
T e
-munigntbnp.ﬂwnym .

OM-n-madodiHmonlyMruduy
perennially flow into other surface water.
-hwnmﬂynowtl;gmm&nd aly
contignous intermittently flowing ditches

in arid or sentiarid areas with less then 20
inches of mean armual precipitation. .

Lakes,
-Oholnled.bntpmnhl.hku.pondu.nnd
W
- © Static water chamnels or oxbow lakes
contiguous to rivers.
int.o Small rivers, without diking, t::;d merge
surrounding perennially inun
wd:?mh
s We con 1o water
fancts cootigu ﬁamu water bodips
Ocnnandoenm-lﬂmntcrbodm
include:

e Ouanlmnmwmlﬁandubudim
of the Territorial Sea. (This baseline -
represents the generalived coastline of the
United States. It is parallel to the seaward
limit of the Territotial Sea and other maritime
wuhmmdrm

¢ Wetlands contignons to the Great Lakes.
Cosstal tidal waters include:
¢ Embayments, harbors, sounds, estuaries,
blckbunhuoms.mthnd-.ctc.mnd
from mouths of rivers and landward from the
baseline of the Territorial Sea. -

Uuﬂnwothnd?bod ﬂmmponent
to evaluate surface water ts that result
from overland migration of hazardous
substances from a source at the site to
surface water. Evaluate three types of threats
for this co drinking water threat,
humm[oodchintlmnt.lndmhmmtﬂ
threat. .

4131 General considerations.

migration path includes both the overland
segment and the in-water segment that -
hazardous substances would take as they
mimhlmhmmat&em

* Begin the overland segment at a source
and proceed downgradient to the probable
pomt of entry to surface water,

* Begin the in-water segment at this
probable point of entry.

~Far rivers, continue the in-water

segment in the direction of flow

(including any tida! flows) for the

dhhnuuhb!blmlbythhrltt
distance limit (see section 4.1.1.2).
~For lakes, oceans, coastal tidal waters,

target distance limit to their combined

in-water segments.
For sites that consist of contaminated’

hnndmnhuneemaﬁonpuﬂ:amim
solely of the in-water segment specified in
section 4.1.1.2.

Consider a site to be in two or more

watersheds for this component if two or more

hazardous substance migration paths from
the sources at the site do not reach a common
point within the target distance limit. If the
dhhmmhnmwamnh-d.d&ﬂ:uﬁ
separate hazardous substance migra pe
for sach watershed. Evaluste the overiand/
flood migration component for each .
watershed separately as specified in seition
4118

4112 Target distance limit. The target
distance limit defines the maximum distance
over which targets are considered in
evaluating the site. Determine a separate
fumolhw:lmnulimnfwadnmtu:hgdn
® i there is no obeerved release to surface
water in the watershed or if there is an
observed relsass only by direct observation

{see section 41.2.1.1),
t distance limit for hﬁm-t&c
obable point of entry to surfsce water and

- extend it for 15 miles along the surface water

from that point.
+ If there is an cbaerved relesase from the
dhtothurhecmmlnthommhd

ﬂnusbuedm
ihe prosatle point of en &.‘:‘..‘“""‘m....:.'t
t of entry:
mmmuh:snmmm
surfacs water or lo the most distant sample
point that meets the critesia for an observed
nlsmtoﬂmmunhad.whichemh

the site, include surface
water hrgom?ar example, intnlr::y fisheries,

‘sensitive lnvlronmenh] that are within or
oon! to the hazardous nb:hnu
migration path and located,

.wholly. st ar between the probable pdnt of

muyandthchrgetdlmllmltlmliublc
to the watershed:

. H flow within ths hazardous substance
migration path is reversed by tides, evaluate
upstream targets only if there is
documentation that the tidal ran could carry
nbmncuﬁon&nduumum
upstresam targets.

ODeminnwheMumbwimnor
contiguous to the hazardous substance
migration path are subject to actual or
potential contamination as follows: .

~1f a target is located, partially or wholly,
. ;Mn::dbcmhmhbkmp‘om
entry any sampling point that
meets the criteria for an observed
release to the watershed or at a point
that meets the criteria for an
release by direct observation, evaluate

'pointo(o

that target as subject to actual
contamination, except as otherwise
for fisheries in section 41.3.9

simples,
contamination s at Level I or Level II
concentrations as specified in sections
4123 4133, and 4.143.1.
~If a target is located, partially or wholly,
within the targst distance limit for the
. watershed, but not at or between the
probable point of entry and any
sampling point that meets the criteria
for an observed release lo the
watershed, nor at a point that meets
the criteria for an observed release by
direct obeervation, evaluate itas -
subject to potential contamination.
Far sites consisting solely of contaminated
sediments with no identified source,
detarmine the target distance limit as follows:
 If there is a clearly defined direction of
flow for the surface water body (or bodies)
emhhnngﬁaemmhnudndimnu.bqh
the target distance limit at the
sediment contaminstion
that is farthest upstream (that is, at the
location of the farthest available upstream
sediment sample that meets the criteria for
sn observad release); extend the target
dlmnullmitdthnhmmlunhngth
sarface water or to the most distant
downsiream sample point that mests the
citeria for an obeerved release to that
watershed, whichever is greater.
o If there is no clearly defined direction of

target
distance limit as an arc either for 15 miles
along the surface water or to the most distant

sample point that meets the criteria for an

observed release to that watershed,
whichever is greater. Determine the area of
observed sediment contamination based on
available samples that meet the criteria for
an observed release. -
Note that the hazardous substance migration
path for these contaminated sediment sites
consists solely of the in-water segment
defined by the target distence limit; there is
10 overiand segment.
For these contaminated sediment sites,
include cnly those targets (for example,
lnuhn.ﬂnhuha.wlmlnmmonmcn )
that are within or contiguous to the
substance migration path and

hazardous
- located, wholly or partially, wlth!nﬂnhuet

distance limit for the site. Determine whe
thucuqehmnbndtolctndorpotenﬂal
conhminnﬁon;lmu . bl
¢ If @ target Pll‘\hn!ﬂ"' ¥
within the area of observed sedimen!
contaminstion, evaluate it as -ubjocth
actual contamination, except as otherwise
specified for fisheries in section £1.3.3 and
wetlands in section 4.14.3.1.1.
-l!'udﬂnkin;mtumhaubjectm
‘actual contamination, evaluate it using
Level Il concentrations.
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1211 Observed relecse. Estblishan

Mﬁrﬂdyﬂuhmm&gl :h'. .
watershad by demonstrating | site has
released & hazardous substance to.the :
mwﬂthhmmmﬂﬂs
demonstration oneither. - .
Dnctoburnﬁom -
-Auhrhlthatom.hsmcm
hazardous substances has been seen -

entering surface water through.
Mon-ubhonbhnnhnd
surface water threugh direct
deposition, or
-Amamhsbmﬂoo&dln
time thit hazardous substances wire
present. and one or mors hazardous
substances wers in contact with the

. flood waters, or .

~Whea svidence supports the Humne
of a release of a material that contains
-ons or more hazardoss substances by
.th.dhtnuhmmht,w
release may also be wsed to establish
anobservedreleese. . .

« Chemical s} . .
~Analysts of surface water, benthic; or

le&nnut-plu indicates that the
eonmﬂond hazardous’ .

-substance(s) has increased
duiﬁandyubm&ehd@wnd

" based on'two

-_ﬂow Bﬁllntc

effects associated with that - -

niss . LV se
-Some of the significant increase
" mustbs attributable to the sita to
the observed nluu.acept
- . when the site iteelf consists of
. contaminated sediments with no
. identified source, no separate
attribution is required.. T

lﬂcnhin'l‘nbbi—i.nd{nudh
udhntt:ulimohmduhuanbe
established for the watershed, assign an
observed release factor value of 0 to that
watershed, enter this value in Table 4-1, and

mh-sh.d.!vtlnhpohnhulhm
components: potential to
release by overiand flow (see section

i. 41.21.2.1) and potential to release by flood

(mwmm).mmgl‘mh
to
:uc mhhobhh& potsntial
sabject to & maximem value of
412121 Ponnthlw’nkmc overland
tial to relsase
the watershed based on
ﬂuuﬁﬂou:mhmnl.nmoﬁ.anﬁ
. ‘of the hazardous

overland-segment:
substance migration path for the watershed
oxuodszmﬂubdonmhummis

_encountered.

. Heither condition applies, enter & value of 0
in Table 4-1 snd proceed lo section 4.1.21.22
bwd‘mmmmbyﬂﬁu \
neither to section £1.21.2.1.
to evaiuate potential to release by overland
flow.

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

o If one or more sources is located in
sutface water iis the watershed (for example,
intact sealed drums in surface watet), assign

. the containment factor a value of 10 for the
" watershed. Enter this velue in Table 4-1.

.~ » If none of the sources is located in
surface water in the watershed, assign a
containment factor valwe from Table 4-2'to
each source at the site thet can potentiatly
substances to the
bazardous substence migration path for this

.watershed. Assign the containment factor
follows:

value for the watershed as

~Selact the higliest containment factor
value assigned to those sources thet

fwﬁsw.mhed.&lmmsnlum )
Table g1 :

-lf.hﬁbwal-ﬂud.mmnme ]
site meets the miaimum size

the sources at the site eligible to be
evaluated for this watershed and
assign it ss the confainment factor
walus for the watershéd. Enter this
value in Table ¢-1.

. t in evaluating any-other factor of
except pC to release by flood as

4121212 Buneff. Evaluate runoff based

' on three components: rainfall, drainage area,

and soit group.

TABLE 4-2 —Oonumem FAcron VAwEs FOR SURFACE WATER MIGRATION P:mnm\v

Sousce

demwmummmummmmsmmmmmm

No evidenoe of hazardous Substance-sigration from SOWOS ares anct

mmdummmmwm ummmwmwmmw :

MANBGEIMONE Sysiom.
(b)m«ndnuol-nnmm

wmmaumm (L]
runoff management
(thhll'h(c)m

aintained
System, or: {3) iner with functioning leachate collection and

wmunmmmmwmm
MMM

No
and betwoen fners, and:

: (qumnnmmmuawmmwmmmwhmn_wi'
mammwtunmmmmmmwmmmmm .

mwmunmmmhmmuammu“mmhﬂ R

n source ares; or (230 or
o or nonmelhtained enginserad cover.
mmuumumm

mwmmwmmaﬂ 5

Source area inside or under melatained intact structure thet

mwummnmb

provides. protection from
mm«m:mmwmwhmmmwnumumwm
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Drainage area. Determine the drainage
ares for the sources at the site. Includs in this
drainage area both the source areas and the
area upgradient of the sources, but exclude
any portion of this drainage area for which -
runoff is diverted from entering the sources
by storm sewers or run-on control and/or

the largest total ares
within the & ble drainege ared.
e Ha t sofl group cannot be
delinsated, select that soil group in the

dnhmmtbltyhldshushulnlmfot
the runoff factor.

Calculation of runoff factor value. Assigna
combined rainfall/rancff valus for the
watershed from Tabje 4-5, based on the 2-
year, 24-hour rainfall and the soil group -
designation. Deterinine the ronoff factor
valus for the watershed from Table 4-8,

TABLE 4-3.—DRAINAGE AREA VALUES
ey |

Lass than 0. 1

50 10 250 2

" Gresher than 250 fo 1,000 3

Groster than 1,000 swossncond 4

TABLE 4-4.—SoiL GROUP DESIGNATIONS
Surtace soli descripion ' "'n'mn

Coarse-texiured. solis with high infi- A
tration rales {lor sxample, sands,
loarvy sends).

Medium-tedured solils with modersis [}
infiralich rales  (for example, ’
sandy loams, i08me).

Moderately fine-mhured oolls with [+

-watershed.

Lass han 1.0 ...
1.0 less than 1.5.....]
150 loss than 20 ...
200 then 25 ..
250 lessthan 30
SO0Wiessthen 35.....
3.5 or greater

AV MN -0
AabDBGNN
[y X ¥ 1] -]

' WNN-0OO

TABLE 4-8.—~RUNOFF FACTOR VALUES

* Raintall/runoft value
219 |4

i

0000
“-O000

Y-

N

Juna

Blu
a

4121218 Duman o surface water.
Evaluate the distance to surface water as the
overland

" shortest distancs, along the

segment, from any source with a surface
water containment factor value greater than 0
to either the mean high water level for tidal
waters or the mean water level for other
surface waters. Basod on this distance, assign
& value from Table 4-7 to the distance to
surface water factor for the watershed. Enter
%&T‘m of foctor value for
tion ue
pohntialwnlmbyomhnd w. Sum
the factor values for runoff and [

suriace water for the watershed and multiply

thhmbythchcmvaluhmwnmt

412122 Pountfaltomlaaubyﬂood
Evaluats potential to release by flood for
each watershed as the oﬂwohcton:
contafnunent (flood)
anohnﬁnlhulmobyﬂood
omnhlyfcud:mmthnthwtthhm

Purthermare, for sach source,
evaluate potential to release by flood
separately for each category of floodplain in

;l'llgthamﬁ:ﬂ (s..;cumtu;.z.zz

applicable floodplain categories.,

Calculate the value for the potential to
relsass by flood factor as specified in
4121223,

4121221 Containment (flood). For each
source within the wa

tershed, separately
. wdmhhmhhmnt(ﬂood)hmfm

m«mdmmm

Assign a conl (flood)
factor valus of 0 to each floodplain category
in which the source does not lie.

located.
frequency factor valus from Table 4-8 to each
ﬁwdphhuugoqhwuchthcmh

c.u.u.zz Calculation of factor value for
Ppotential to release by flood. For each source
within the watershed and for each ca
oﬂl in which the source is parti
located, calculate & separate
poun to release by flood factor value.

" Calculate this value as the product of the

uency value app! to source

the floodplain category. Select the highest
valuse calculated for those sources that mest
the minimum size requirement specified in
section 4.1.2.1.2.1.1 and assign it as the value

'Mm1munmum

o

‘for the potential to release by flood factor for

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

TABLE 4--7.—[DISTANCE TO SURFACE
WATER FACTOR VALUES

M

Greater than 2,500-fest %0 1.6 milos ...
Greater than 1.5 miles 1 2 mies.........]

i

|

28

il

8

i
wooz 3R

TABLE H—Oommsm (FLoop)
FACTOR VALUES
Containment criterla "m‘

Documentation that containment st 0
construct-

M&kw;nhnddtonlmaby
flood factor v for the watershed in Table
4-1, as well as the values for containment
flood) and flood frequency that yield this
highest value.

reloase factor value. Sum the factor values
auipedbhmmdudforpommlw
by overland flow and potential to
nlombyﬂood.Aalgnﬁ:bmuthe
potential 10 release factor value for the
watershed, subject to a maximum value of
mxnud:bvﬂuh'hbhd-{.

- threat-likelihood of releass foctor category

valoe. If an observed release is established
for the watershed, assign the observed
reloase factor value of 550 as the likelihood of

- release factor category value for that
watershed.

assign the potmtul to

Otherwise,
- reloase factor value for that watershed as the

likelihood of release factor category value for
that watershed. Enter the value muned in

_‘l‘ablc 41

characteristics factor category for each
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sodiments is evelustvd for e HES based an

 one or mere of these four component
hali-Bves cannot be estimated for the
honasdese sebstancy frem svallshie data.
delote st compenmnt hali-lile from the
sbeve eguetice. if none of hese feur
compunsnt helf-lees can be estimated for Ge
hasssdons substunce from svailsbie date. wee

© Salect the apgeepnisie portion of Table
e ldions
i these is ens or mese deinking water -
[ the hasssdeus substance
fox e wetershed,
the nousest
intele 28 messusnd o

412212 Assistesca s portian of Tabie 4-20 based on this
povsistence foctar valep to bansedens e defunh procedune indicgted below. inteke or of woe In the mesner
sshetance. Is sssigning this vilne, eveleate Estimaie ¢ half-Biie for e hevardens upeciied fior drinking water intskes.

peimacily on Se hali Nfe of  subhstumce for lakes er for rivers, ccsans, ~f thers ave o dvinking water intakes
:“ e - of the ey e Grest . — e —h-‘
«n e surplion paints of wen. but s type
heasvious substance to seiments. The half- m~&m&. of rasousce Nated in section 41233
s in ssfore weter is defined for HRS benasdons suhotamce: for example, the weler is uashle for
pupesss ot G Gme soguisnd 0 seduce the ¢ Assign Gt hazardons subetzace Tma—
concentmtion ia swface water by ene- factor value from the appropeiate »ot select the partion
balll 08 2 somikt of e combined portian of Tuble 4-20 (that is lakes: or rivers, 4-20 based en the nesrest peint of this
poecsases of hydvelysin, oceama, cosstsl tidal waters, and Crest sesswsce in the menser spec:iied for
photelguis. and . Secption to Lakes). drinking weler intskes.
TARE 4-10.—PEResSTENCE FACTOR VALLES—HALF-LIFE -
s, ccogns, coestsl S walem, ond Gonat Labwe Loss Gun or oqusl 9 0.2 L
ooty Bgn 82 1 OS i o
Qruster B 05 10 1.5 ™"
- Goagter B 1.8, - 1
Gotme Lass Sun or oquet 9 0.02 Q0007
Gmatr Sae 002 v 2 aw
Goggter S 2\ 20 vy
Qougtar B 20 1
°b--.—~

¥ a hall-Bie connet be esthmated far &
hanssdow substance from evallable data, ase
the fallouing defank peoceduse 1o amige »
persivience facter velue to et hazerdons
substanox

© Fox Gose bassnivns substonces that are
metels jorpetelleide). amign & peruistence
facter valus of 1 as & dufanlt for o} surfoce
water badiss. - -
© Por etbar hingoidons sabutuncss fhoth
1 engesic end tnsugenis). eniign-e peesistence
- focer velus of 0.4 23 & defonit for vivens,
ossane, soastel Sdel weters, snd Grost
Lalws. and & persistonce facter valee of 007
a0 o defanh lor lnkoe. Saluct the appeepriote
vulns in e some senner specifind for wing
Toble ¢-20. .

for the hazardons sebstsnce.
TARLE 4-11L—PerssTence FACTOR
vaires—106 K.,
Low Ke -—
Coms e 38 (1. -4
3135 » homs e 4B [ 1.4
apmas Y

Vma—l.osx._.r-w .
teg e d
Craster Ban ]
*Use [T " constal Scded
watany, ond Geent Lates.

hazasdous sybstence & texicity jpersistence -
factor vallwe fram Table 4-12. based on the -
valnes assigned to-the haserdous subetemee -
fiar the texicily and persistence factors. Use
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value for the watsrshed a3

di:!ﬂ'-hdﬁ&hpubd.uﬁna

the hazardous specified in
m{db I:htnh}hh ucﬁmwhu&hv:,hh'l‘nbhl-t valug from Table 2-7 (section 243.1) to the
assign the idcity/persistence - 41223 .Cakealation of drinking water drinking water threst-wasie characteristics
hnm::;-&bnhohmhﬁ value. Multiply the toxicity/parsistence aad ‘category for the this
[ Hazardous wosts " hazardous wasie guantity Sactor valwes for value in Table 4-1.

hmwhamm

. TABLE 4-12—TOXICITY/PERSISTENCE FACTOR VALUES* .

intake or the sxposure conceatrations from
samples (or comperable samples) taken at or

value Toudclly factor velue
. 10,000 1,000 100 w0 1 ]
10 " 10000 | 1000 00 10 1 0
0A 4,000 400 0 | 4 04 |0
007 0 | 2 7 07 07 (o
0.0007. 7 o7 o7 0.007 00007 | O
200 not round 1o nearest integer.
4123 water concentrations or Level Il concentrations. If Assign the nearest intake factor a value as
Evaiuate the factor category foreach  the actust ishasedonan follows and enter the vaiwe in Table 4-1:
- watershed on three factors: mearest observed relsase by * M one or more of these water
- intake. populstion, snd resorces. Lavel I concantrations for that intake. intakes is subject $6 Level I concentrations as
To evaloaie the nsarest intake and However, If the actual contamination is specified in section 41.2.3, assign a factor
population factors, determine whether the based on an observed release samples,  valus of 30. o :
target smioce water iitakes are subjoct to determine level appliss for the intake « M not, but if one or move of thess
actual or polemtisl contamination as specified by the Jure drinking water intakes is subject to Level It
in section 4.1.1.2. Use either an obesrved from samples {or comiparable to concentrations, assign a facior valus of 45.
reisase based on direct cbesrvation at the heal as in + H none of these drinking water intakes is

subject tp Level 1 or Lavel ll concentrations,
detsrming the nsarest of these drinking water

beyond the intake 10 make this determination  determining the lovel of contamination intakes, as measured from the probsble point
{ses suction 41.21.1). The _ sunples. For contaminsted sediments withno  of entry (or from the point whars .
concentrations for a sample (that fs, surface source, svaluate the measuremsnt begins for contaminated
water, benthic, or sediment ) conslst contamination using Level Il concentrations  sediments with no identifiad source). Assign
of the concentrations of thees hezardoss {sée section €1.1.2). - a dilution weight from Table 4-13 to this
substances present thet sre significantly . intnke. Evaluate the intake, based on the type of susface water
above levels and attributable at nearest intaks factor based on the drinking body in which it Is located. Multiply this
ioast in pent 10 the site {that is, thoss water intakes along the overland/ dilution weight by 20, round the product to
hazardous substance concentrations that migration path for the the nesres! integer, and assign it as the factor
meet the for-an cbeerved release). watershedl. include standby valve,
When an is subject 0 acteal cnhﬂ:hmnlyﬁﬂnymuedh Assign the ddution weight from Table 4-13
contaminetion, evaluate it using Level [ supply at ORCS a year. as follows:
. TABLE 4-13.—SURFACE WATER DiLUTION WEIGHTS
Type of astace waler body* mﬂ
Oeacriplor : Flow chasacteristics - waight®
Minimal sresn Less han 10 cis . 1
Swall 4 svodersfe sheam 10 % 100 oy, N 1]
Moderate to targe streurn... Groter then 1001 1,000 cfs 00 -
Large stream 1o river Groater Gan 1,000 o 10000 cis 0.001
tiver Gresler then 10,000 %o 100,000 ofs. 0.0001
Very large river Greater thén 100,000 cfs 0:00001
Coestal fidel waters ¢ Flow nat not 0.0001
Shellow ocean 20ne® or Great Lake. Flow not depth lees than 20 feet.. 0.0001
Moderate depth 0osen 20ne * or Great Lake. | Flow not depth 20 1o 200 fect 0.00001
Deop ocean 20ne * or Great Flow not depth greater than 200 fest. 0.000005
S-mile mbxing zon® in quist flowing river 10 cls or greater os
* Troat euch iake as & water and ntent.
'D'::u h_:a-bb.pod body ansign a divion weight as specified in text.
Scis = cubic feet per second,
¢ Embayments, beck bays, lagoons, wetiands, eic., ssaward from mouthe

of dvers and landward from baseline of Teriorisl Sea. .
it ia paraliel 10 the seaward imit of the Yemioriel Sea and

*Seaward om besoling of Temitorial Sea. This baseline the U.8. coastine.
m and the mit of States: jurisdicion under the Submerged Lands Act, as amended.

other markime fimits such as the inner boundary of the Federal

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

m!hmnnmd&ldmpudoﬂud

in the US. Gealogical Survey Water
Resources Data Annual Report. Otherwise,
estimate the average annual flow.

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

~For a lake that has surface water flow
entering the lake, assign a dilution
weight based on the sum of the
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w»w
e paint of be lntshe. -
~Fer & lnks ot hes a0 susface weter

* Por ©o ecom and the Gosst Lakes,
ansign o distien weight based en dupth.

« Por constal Udal weters, s dilgtien
‘waight of 0.0008: do not consider or

* Far o quist-fiouing river thet hes svamge
ammual flow of 10 culic fost por sacend )
or goeater sud thet omateles e probable
peint of esixy o susfoss waler. spply ¢ sous
of minieg in sevigning the distion weight

the same as say other viver (et .
sssign & s dilstion waight of 1).
In Gese eases whese water Bows bem o

ansigned
diletien weight fhan Toble 4-23) to & surfase
waler body with ¢ higher assigned dislien
weight (thet is. weter Sowe frem o eurfece
water bedy with nas distien i ens with
losy dilution). wee the lower assigned dilstion
z-h--‘b&hu

water bedy.

|
i
;
7!
|
[

withdrawa, inchude it in evalusting the
bmwmn—

Penpage.

© For that pertion of the toted popuietion
hat could be apportioned w s standby
swrface weter intake. asvign thet portion of

nd-h*hﬁ.l‘b:.h::ﬂ
1 ased Lovel B concmivations factors. -
SN2 CORE C909-00-1 .
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EETYREETE 101, < 301 .. 1,00 3,000 10,001 -
. : . . to to . to - te. .. to - T T o to
Type of Surface Water Body® | 0 .10 - 30 100 - 300 1,000° - 3,000 10,000 . 30,000
:Hiﬁiﬁai stream L S o S ;-' B T )
(<'10 cfs) 0o & 1 3 166 . 522 1,633 5,24 16,325
_ Small to moderate stream S _ ) IS e - ) -

' (10 to. 100 cfs) 0 0.4 2 -5 _ 16 . - -, 52 163 . - 521 - 1,633 -
',Hoderate to large strcan L o o o ' :
(>.100 to 1,000 cfs) _0 0.04 ) 0.2 0,9 2. 5 16 - . 52 .163
Large stream to riv.c N ' f - ' ' : o
(1,000 to 10,000 cfs) - 0. 0.006  0.02  0.05- 0.2, 0.5 2 5 16

Large river ) : . L . '
(> 10,000 to 1€0,000 ct'-) 0 0" 0.002  0.005 0.02, 0.:05. 0.2 0.5, 2
Very large river : . ’ S R ' ‘
(> 100,000 cfs) o 0 0 -0.001 - - 0.002 0.005 0.02 0.05 0.2 . .
Shallow-ocean zons or Great S R ' : : . ’
- Lake (_dépth < 20 feet) - o 0 . 0.002 0.005 . 0.02 0.05 0.2: 0.5_ .2
" Moderate ocean zone or Great |- . L ' s ’ . o . -
Lake (depth 20 to 200 feet) | 0 O 0 0.001 0.002  0.005 0.02 0.05 0.2
. ‘Deep ocean zone or Great : : , ' i ' )
" ‘Lakes (depth > 200 feet) - 0.0 .0 0 0.001 0,903 0.008 0.03 0.08
- .3-mile mixing zone in : - o S
2 9 2 . 261 - 817 . 2,607 8,163

) TABLE 4-14 . '
DILUTION- WEIGHTFD POPUI.ATION VALUBS POR POTENTIAL CONTAHINATION FACTOR FOR, SURPAGE UATER HIGRA‘!‘ION PATHWAY‘

Numbc: oﬂ Pooplo

quiet flowing rlver
(2 10 cfs) e

. 82 .

- ANy mﬁﬁaﬂ'mlmvtM‘w@ﬁnwme'm-

.
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TABLE 4-14 (Concluded).

Nuuﬁqgvptjfiéﬁlo o
30,001 100,001 300,001 1,000,001 . . 3,000,001
to to | te . to . to .
. Type of Surface Vater !ody‘ 100,000 300,000 1,000,009 3,000,000 10,000,000 °
Minimal streas ‘ , .
(< 10 cfa) 52,137 - 163,246 521,360 1,632,455 5,213,590
Small to moderate stream
(10 to 100 cfs) 5,214 16,323 52,136 - 163,243 321,339
Moderate to large stream .
(> 100 to 1,000 cln) 521 1.633 5.214 16,323 52,136
Large stream to river
(> 1,000 to 10,000 cfs) 52 163 521 1,632 5,214
Large river
(> 10,000 to 100,000 cfs) 5 16 52 163 521
Very large river
(> 100,000 cfs) 0.5 2 5 16 52
Shallow ocean zone or Great . '
Lake (depth < 20 feet) 5 16 52 163 521
Moderate ocean zene or Great L
Lake (depth 20 to 200 feet) . 0.5 . 2 S 16 S2
Deep zons or Great Lake ‘ ' : o
(depth > 200 feet) 0.3 1 3 8 26
3-mile mixing zone in- : . ' ‘ : - -
- quiet flowing river o 26,068 81,623 260,680 816,227 2,606,795
(210 ofs) - Lo C - .

' "SRound the nuabet of people to nearest integér. Do ot round the assigned dilucion-

weighted population value to nearest integer. . .
bTreat each lake as a separate type of water body and assign it a dilution-weighted
population value using the surface water body typs with the same dilution weight from

- Table 4-13 as the lake. If drinkinp water is withdrawn from coastal tidal vater or the

ocean, assign a dilution-weightad population value.to it using the surface water body
type with the same dilution waight from Table 4-13 as the coastal tidal water or the ocean
zone. . ' ' PR - .

25 SRz~

- susgepiing e S0Eg [ 0063 V3 3qu0eq ‘ASPH [ TIE N 88 TOA 1 il PRPRS.
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l'orucllﬁpodnﬁhawahbod;y.l;dm dri

a dilution-weighted population value from
Table 4-14, based on the pumber of people-
included for that type of surface water body.
{Note that the dil ted population
values in Table 4-14 incorporate the dilution
weights from Table 4~13. Do not maltiply the
values from Table 4-14 by these dilution

)
Calculate the value for the potential
contamination factor (PC) far the watershed
as follows: -

1 n’
PCm— I W,
10 i=1

where:

W, =Dilution-weighted population from Table

4-14 for surface water body type §.

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

K PCis less than 1, do not round it to the
nearest integer: if PC is 1 or more, round to
the nearest integer, Bnter this value for the
poteatial eonhniuﬁ:’:n ﬁ:fh h'l':ibh =1

412325 Calcula population foctor
value. Sum the factor values for Level 1
concentrations, Level H concentrations, and
potential contamination. Do not round this

sum to the nearest integer. this sum as
the population factor value for the watershed.
Enter this yalue in Table 4-1..

41233 Resources. To svaluate the

highest value below that applies to the
watershed. Assign this value as the resources
factor value for the watershed. Enter this
value in Table 4-1,

ign a value of § if, within the in-water
segment of the hazardous substance
migration path for the watershed, the swrface
water is used for one or mors of the following

purposes: )
« hrigation (5 acrs minimuin) of
commercial food crops or commercial forage

crops.
* Watering of commercial livestock.
Te In;mii'i ent in commercial food
oR.

* Major or designated water recreation
ares, excluding drinking water use.

Assign a valus of § if, within the in-water

of the bazardous substance
migration path for the watershed, the surface .
water is not used for drinking water, but
either of the following applies:

* Any portion of the surface water is
designated by a State for water use
under section 305(a) of the Clean Water Act,
as amended. :

¢ Any portion of the surface water is
usable for drinking water purposes.

Assign a valus of 0 if none of the above
spplies. :

4.1.234 Calculation 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-targets
faclor category value for \he watershed. Enter
this value iga ’}';‘Zh ‘-l'of the

41.24 lation of-the drinking water
threat score for a wotershed. Multiply the

rg water threat factor ca , values
of waste

water threat score for the watershed. Enter
this value in Table 4-1. ’

4.13 Human food chain threat. Evaluate
the human food chain threat for each
watershed based on three factor categories:
likelihood of release, waste charactaristics,
and targsts. ; '

413.1 Human food chain threat-
likelihood of release. Assign the same
likelihood of release factor category value for
the human food chain threat for the -
watershed as would be in section
4.1.2.1.3 for the drinking water threat. Enter
this value in Table 4-1. .

4132 Humon food chain threat-woste
characteristics. Evaluate the wasts
characteristics factor category for each
watsrshed based on two factors: toxicity/
persistence/blosccumulation and hazardous
waste quantity. A y

41321 Toxicity/persistence,
bioaccumulation. Evaluate all those
hazardous substances eligible to be
evaluated for toxicity/persistence in the
drinking water threat for the watershed {see

* section 41.2.2),

413211 Toxicity. Assign a toxicity
factor value o each hazardous substance as
i in section 24.1.1.
41321.2 Persistence. [
factor value to hazardous
substance as specified for the drinking water
threat (see section 4.1.2.2.1.2), except: use the
predominant water ca
rivers, oceans, coastal tida] waters, or Great
Lakes) between the probable point of entry
and the nearest fishery (not the nearest
drinking water or resources intake) along the
hazardous substance migration path for the
watershed to determine which portion of
Table 4-10 10 use. Determine the predominant
water category based on distance as .
specified in section 41.2.2.1.2. For
contaminated sediments with no identified
source, use the point whare measurement
begins rather than the probable point of
entry

413213 Bioaccumulation potential. Use
the following data hisrarchy to assign a
biocaccumulation potential factor value to
each hazardous substance:

+ Bioconcentration factor (BCF) data,

¢ Logarithm of the n~octanol-water
partition coefficient (log K,.) data.

¢ Water solubility data.

Assign a biosccumulation potential factor
value to each hazardous substance from
Table ¢-15. )

I BCF data are available for any lﬂuﬂc
human food chaln organism for the
being evaluated, assign the bioaccumulation
potential factor value to the hazardous
substance as follows: i

¢ If BCF data are available for both fresh
water and salt water for the hazardous
substancs, use the BCF dats that correspond
to tha type of water body (that is, fresh water
or salt water) in which the fisheries are
located to assign the bioaccumulation
potential factor value to the hazardous
substance.

(that is, lakes; or

o 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 10 assign the bioeccumulation potential
factor value to the hazardous substance.

o If BCF data ave available for either fresh
water or salt water. but not for both, use the

- svallable BCF data to assign the

bioascumulation potentisl factor value to the
hazardous substsnce.

1f BCF data are not available for the
hazardous substance, use log K, data to
assign a bicaccumulation potential factor
value to organic substances, but not lo
inorganic substances. If BCF data are not
available, and if either log K.« data are not
available, the log K, is available but
exceeds 6.0, or the substance i3 an inorganic
substance, use water solubility data to assign
a bioaccumulation potential factor value.

TABLE 4~15.—BIOACCUMULATION
POTENTIAL FACTOR VALUES *

If bloconosntration factoe (BCF) data are
available for sny aquatic humen food chain

crganism, assign & value s follows:*

L 58
Greater than or equsl 1o 10,000.. $§0,000
1.000 10 }608 18N 10,000 corcrocns] 5,000
T Y R I J— 500
10 %0 loss then 100 &0
1 10 fess than 10. S
Less than 1. 05

It BCF data are not available, and log K.
dahmavaﬂlﬂl-addondmm
sssign a value to an organic

substance as follows (foc inorganic hazardous
substances, skip this step and proceed to the
next): .

Log Kew A
85 1o 6.0 50,000
P Y L ) D——— 1
9.2 10 1088 N 45 ccccccomimrnssscemd 500
20 101088 TN B2 e eereamennsniend] 50
0.8 10 1058 18N 2.0 o eemececermereee 5
Leas thasi 0.8 0s .

If BCF dats are not available, and if sither
Log K,,, data are not availsble, 2 log Ko is
available but exceeds 8.8, or the substance is
an inorganic substance, assign s value as
follows:



e w*lulhﬁlﬁh.muﬂl&dw

TamE 4-98 —B0ACCUARRATION
Pommmya. FACIOR Matuss *—
Concleded

Lot Gun 25
t 1 1 ]
h--.t—.___
[ 4 )1 JSSSSEFE—— |

Watw sy (g = g
rr—y

.S

[ ]
?“d--uﬂﬂ [

.hr.auu-—-’

. hﬂmhﬂﬂﬂ
oolt weterin Ge bisoscamuletion
potentiel faster vulee aigK, o



Bodacal Reglster / Vo 55, No. 41 / Friday, December 14, 1998 | Rules aind Regaistions  State

. : .TABLE 4-16 . :
- TOXICITY/PERS ISTENCE/BIOACCIMULATION FACTOR VALUES®

- Toxicity/ .. .+ Bloaccumulation Potentisl Factor Value
Persfistence - . - - ‘
Factor Value | 50,000 5,000 500 so 5 0.5"

10,000 | s $108°  sx1207 sx106 s5x105 sx10* 5,000

4,000 1 2x108 2x107 - 2x1205° 2x10° 2x10% 2,080
1,000  f sx10? 5 x 108 s:;d‘-'s:zm‘_'.;,op_o 500 -

'-'_mo.: "3 x 107 3.5 x 106 3.5_:1'11(15'-?'3'..5 x 104 3,500 350

':'466"_ 2,_:,_197 : ‘2x_10_6_. C2x 105 éx_10‘° 2,000 200
100 | sx16  sx10%- sxiot. s000 50 - 50,
30 {35x106 3.5x105 35x10° 3,50 350 35
40 C2x108 . 2x105  2x10% - 2,000 200 . 20

10

4.5 x10% 0 s x 1% - 5,000 500 . S0 - .. 5 -
.7 a |35 w105, .3.5 % 10%.. - 3,500 .30 o 3. 35
-4 ..} 2x105.. _. 2 % 104 - 2,000 . 200 - ¢ 0 . 2.
t -] Sx104 .t 5,000 i S50 i 850 - - S 05
0.« Jasxaeh . 3,500 350 2 3 o35 035 - -
04 . o} 2x10% 2,000 i 200 - , 20 7 -2 °_.'2f'
1007 ©- 4§ 3,50 - 350 35 -3s) 0.35 10.035
0.007 - 350 <. 38t - 35 035 0,035 0.003
--0.0007 - - - 35 .- 3.5 . oss _'i 0.035.  0.0035 " 0.00035 "

LR

2Do -not ‘round ‘to” ﬁea:rest “integer. -
SILLING CODE S30-00-C -

S ¢ &
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welusbed ar is & ssfocy weter or sofimant
sumple fhom the wetmsshad ot  lovel thae
mests (e ccisle for a8 shobrved relvase »

In addition. consider all other fisheries that
g partially er wholly withia the target -
disteace limit for the watershed. including
fisheries partially er wholly within the
beunderies of an sheerved release for the
watershed that do not meet any of the three
ciieris Nstad sbeve, 1o be subjact to
potential hemen food chain contaminetion. ¥
anly a partion of the Bishery is within the
target distance lismit for the watershed. .
inciude snly that portion in evaluating the
targats [actor catgary.

When & Sahery (or portion of & fishery] s
subject 1 actwal food chain contamination,
detarsing the part of the fishary subject te
Lawal | concentrations and the pert subject te
Lavel I concemtrptions. If the acteal food
chala coataminstion is based on direct
obesrvetion. evaluate it using Level II
concentrstione. However. if the actasl food
chain contamination is besed oo samples
from he wetershed. st these samples and. ¥
svaileble. edditiona! tiseus ssmples from
oquatic bunan food chein ergenierss s
speciiad below, to determing the part subject

" o Lavel | concasirations sad the pert selsject

8 Level B concentraiices:

o Detrming the level of acteal )
contumisstien from sanples fincleding tisses
acgemioms) that meet the criseria for ecteal
feed chain contamisstion by compering the
oxpesume cosCenirations {see section 4.1.2.5}
foum thase samples (or comparabie samples)
® G hoslth-based benchmarks from Table
437, as degcribed in section 2.3.1 and 252
Uss ealy the expesurs concentrations for
theie hazasdons substances in the sumple {or
campersbis samples) thet mest the criteria
for actesl contaminetion of the Sehery.

* In addition, determine the level of actual
canlesmination frem sther tisene sesnples by
compuring the concentrations of hazardews
substances in the tisess sempies {or
compursble tissee samples) 1o the health-

based benchmerks fsom Tabls 4-17, a8
- described i soctions 251 sad 252 Use anly

samples thet meet ol the inllowing criteris

~The sous eomple is from & location
that is withia the boundsries of the
ochuml loed cimin contaiminstiesi for
the site (thet ia. sither ot the poist of
direct chesrvetion or st ar between e
pusheble point of entry and the mest
distest sample poin! mesting the
critaria for actes! food chain
contaminstion)

~The tissue sumple is from & species of
aquatic bumen food chels argasien
that spends ocimaded parieds of Ve
within the bowndsries of the acteal
fond chain contamination for the site
sad that is 2ot an cesentially sessile.
banthic srgamiom.

~The hazasdons subetence is & substance
that is alse present in & swrface waler.
benthic. or sodiment sample frem
withia the target distance limit for the

the focd chain individusl factor besed on the
Bsheries for perticas of fiskisries) within the
tonyet distunce i for the wetesshed.
Assign his facter a value as follows:
-o ¥ any Sahery {or portion of & fishery) is
subjact to Lovel | concantrstions, assign &
velue of 30 :

o N ast; bul ¥ any fishmy for portimofla - .

fishery) iv sibject to Lavel N concentrations,
smignaveleofss = 2 -
© ) not. but f thaen is an cbeerved relesse
of o hasardeud substance having & L.
bissciumnintion petential facter vales of 500 -
:f:: ﬁl-‘,::d fSishery)
a £
peesent angrwhese this tsget distance

o of a fishary) prosent amywiere -
-c:—hu_ﬂ.*n
value as fallows - :
~Usiag Table 4-12 dutursiing the highest
-diluiion weight (et is. lowest assount
of dilutine) applicabie to the fisheries
(or paztions of Sisheries) wihin the
dilation weight by 30 and round to the -
asmsel infager. - ) .
~Assign his calcaleind valee 20 the
© i hers sve 2o fabusies for postions of-

valus for each fishery (or pertion of & Sshery)
s follows:

* Batimete humen food chein production
fior e fishery based en the sstimated sunssl
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wmnhdu

Mu-ymtl
T Rotclpged. | Lot U P.-Hunn dnlnpopuhﬂonvdufnt :
. sain population.irom: Table D.-Nuﬂu\n@thmhbbd—ufw
% PR S naNmbadMaubmwpomud
aduction chatiges or whesh the surfece”. : - énuu-m hnnfoolldnh
water dilution yeight SR popdaﬂuvdu(?dh.hhuy(um
Sm:eh:nammh lation dtbhuy)zopdﬁ?(dhm;mxl
value for each fishery (and portion of d - = .2 Assigh the fishery {or portion of & . .
‘Maltiply thia wurby 10, Tt the -+ Hshery}a dilution weight ss indicated in
product is Jess. than 1, do nof round ft-te the -
Dearest imieger: i1 or move, tothé . aissign a dilution of0.5 for a"S-mile.
. nesrest: valys.ad® mixing'sone in quiet river”; instead -
" the Lavel 1 concpnfrationsiacior valus: . min-dihﬁawﬂwhmdm average
Level ' Iﬂ'!'h]urhnl.domtmu-dhbﬁ'; .

minhcciﬂ’l’lﬂcmundb
vel i concentrations. Donot. - - h‘l'pblu—i. EAE
_'¥  *'snclade any fishesies {orpottions of fisheries): - Cak-hﬁa
- _~nAr m&nthmMﬁﬂdnll
_ b}cmdoﬁbuy) ‘potential-hushai food
P -.-r-uu-nhaduhumam-

: ".'-nluln'hhlci—l.

"-'%‘:';;:--:mmmm.mum..z ki

on three factar categories: likelthood nf

_whmnnatmh
. waqter threat. Enter this value-in Table ¢-1.
L. 4142 &mmhlmm -
" characteristics; ite tha'waste
i Maaﬁnﬁahcuumhud:
‘watarshed based on two factors: soosyster
zlmbtmulﬂomnuhﬂonud
o waste quantity.

poﬂionofﬂlh-‘kl alrea
Wﬁdmﬂethckvdluhv)nln d’
concentrations factors. -

RO m
- valaﬂm Evaluate all those

mhtinrfuaar

-ﬁm{u-hw.mmumndﬁh %

' mmuw :
m(cthownmhd.nntum - ..u..mwuhmuﬂufaan

i ,mhhnu:
onnhuﬁtthulwhd

-

taxicity/persistence/
- hazardous substances eligihlesobe . - -

 Batpe
414 ‘Bavironnieiital threat. Eveluste the . in which the sensifive -
environmental threat'for the watershed based ﬁmhmhaﬁha:nh
" ouobyitem Sixicity Ector valuaio the
- haterdaus substaics ; .

wumhmpowm sevalosted for toxicity/persistzuce in the
wmmwmmfmm dﬂmnwhntfwmcm:nhod(m -

rEPAmhAWQCIuhM
S nmmmubrum-m

. nd&unu’Ar.ImnieAWQCor -
.AALAC s availghle Jor the hazardous .
uluhnce.-lnhudpth

dilution . oooqman
Table 4-13-{section 41.2.3.1), éxcept: donbt. . WWWVMUQMMAWQC

inyufmbﬂudmnicmcmn

. both aresvatlable.” +* .- c -
'!fndlhnhlnhbh.mﬂnummu

AWQCGMMC&“ T

.. nmdmmwmuawqc- .
ndMLA&hanﬁbh.mlhw

%“hmmmddty SO
hml:nlllmhﬂmmd _ﬁdcnln. - :

Oiflnl&nhlﬁahonﬂlnﬂ.bh.

amhblchmh-uumw'

. ‘ﬁnmw hmmﬁou

asiignad to all bexairioss subsiaiices dligible . - .

-to be gvalusted for the watershied (thatis, - - - :

hnﬁdnldnhmavdhbbfwﬂduﬁna
thcnbhmidnndnﬁnltvdmdm

mmbmch.mm«

"" l&.udnummwmmm L

we T __.,

WQC.
Mum.mhnhbhhbothhﬁ
M“uﬁuﬁr&cw
-hmunhnhohcwmu : ..
ofmurbob(ﬂmh.ﬁuhmm:r S

' " eavironments being evaloated arein fresh. -

mlaaudmmhultmtc.ui’m
mhhnddlbmhr.m!ho‘vduﬂ-uh e

- water arnnrlm)ﬂutgmdo thé highiar fattor:

vdummiphmmwuwﬁcwr
' value to the hazardoua substance. S
» linvnlu[wthouhmd.AWQC.

' 'muc.cl.c..umn-buhmm" L
- Veitter of miride water, Gut notfor'bots. use: - .- < *4<

. the available-one to assign an ecosystem.
unddvhe\uvalubthehurdou

subgtance. .
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A duosais or ate AALAC s svellabie,
onsign & vaius ol On LC., = fellvex

EPA acets AWQIC or AALAC

todetorning wiiih porSen of Teble 4900

categany bessd om ssspediied in
seclisndl 2212

sofimustis with a0 idastiied sowrce. ase the
point Suging rafer than

Seminres TP Srets AUEC awr B chafs s Svaliin, susipe @ valee of 8. factor
SRENE & suikih, axigs & sulse tamd e veine. Assign eoch basssdeus substence 2n
e SPA esste AOC ev AMLAC &0 Slbonx: * ANOGC—Anbist Vister Ouufly Qfinis. scospetens Ssctor welue
e e B e T e oot e et ot
) psy - scosystam tenicly and passistatce =
PR amin ANOC & ARAC ~a possistonce Sactervales o h‘-h- bissccumulation focter welse Gum Table
d.-a-:nﬂ-dimtm mu-.**_:&b
LnGis gt — | wsw oot o be predenicent weler calagery cconpuiumn beniclipfpuesistencs
-.1-.|¢.._._..__._ 190 (et is line: or vivem, scosns, coaste! dslel _ petantial faciers.
iy G100 WIN ..} W m‘ o-:‘u-:‘. betwesn e gusbhelle *lﬁi?*h-i—hﬂh
GueterGun 08D 5 M0 ogN . - point of antvy sesset sensliive
c—.--g&_:_ 1 anchumpent fust the ovarest sfer  Gisscesmslution fecter-wuies forthe
} . or maswees intain) aleng the baxardess wetanind and ased toamign e vales b
sshotance srigeetion path for the watesshed this lacter. Buter this valee in Toble ¢-1.
‘Tame 4-20.—EoosveTel TORCITYy APERmsTence FACTOR VALUES ®
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) TABLE 4-21 T
BCOSYS'!EH TOXICIT‘I/PERSISTENCE/BIOACC‘MUMTIOR FAC‘!OR VALUES.

Ecosysten - o Co o o - ) .
Toxtcity/ ' : . Ecosystem Bioaccumulation Potential Factor Value

Persistence | —— - S - < - - - -
- Factor Value'l! = 50,000 . 5,000 - ..500. 7 - -.%0 0 .5 - 0.5

10,00 | - sx10®  sx107  5x106 Sx 105 5 x 10 5,000

..4'.0'0'9 ] 2w ;§3_= g '}:‘_i'_'io7 ;- 2x-108 2x 105 2x104 . 2,000
1ooo 1 sxae? Sx 106 . 5 %105 s x 104 :fs;'qod' L ise0
300 b 35x 107 35 ‘i‘:l'O‘. _ :'_'3‘-5.; 105 35k 10" 3,500 R 350 .

400 - - | 2 x0T - -- z X 10"-_; 2% 105 2% m‘-; 2,000 200

S sk Tk 08 s xlo"-; C e e L T

v

co T Sasx 108 a5 x 108" 3, 5 10"' S ys00. ¢ 350 38

.

SRR SR f'f'z-'_x.,.m',_- -f z x w’ . ’2-:-19‘*-__’;7-__f"--_'z';o'oo--._ 200 200

S U ST D PR s % 10" 5,000 . - L. 500 ... 50 . L g

BETE S 35x 05" 3 5 X 10’* T 3,500 LT AR | SR 5

e E e g 104 2,000 AT T2 L2 el
E WY Y 8 1 500 F S0 0.5

04 forrwaes L za

0T a8 R 1 S - ;'f-.a 5. o 35 0:¢zs’ . o

0,007 . s T as T iguas-0loss - 0.0035 -

00,0007 - .35 L -5 L 0350 o ’-o._os's 11070035 " 0.00035,

0 L0 o . 0 o o 0

--8Do not round to nearest integer. -- - T
SILLING CODE $809-50-C
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41422 Haardesr waste .——pﬂdlehd-& * Sellact the sppusprisie AWQC and
Assign the same facter vals basssdows socend pasduct. amign & velus drem Toble AALAC s fillows: -
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e mistien fecterestagery. - EEE waing, esugt: if no macine valos is

) the cosapbiom teidciy / ¢ Concmirstion corresponding to EPA . aveliehle, use fesh weter velue if
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TABLE 4-24.—WETLAMDS RATING VALUES
FOR SURFACE WATER MiGRATION PATH-
WAY . .

Totst leaghh of wellesds® (milee}

I{

Less then 0.1
[RE .} A 2
Gnﬁl-nb!....____.._
Gudwi.ab&___...___._....
Grstwr ten S04 e
Grester han 4 100,
Groater than 8 10 12 i
Gmulmlzb“___......._..
~Gnaih~l¢bﬂ...______,‘
- Giroater thes 20

-m-muunwm

: exceptuse
benchmarks

mmn-nwhhm

-‘l‘lhlu-u.muhcpaﬁon(l)don.thc
areas of Level It concentrations or potential
contamination under the Level It
. mhﬁmhﬂu(ud!mtluu)c .

3 uhdminaﬁonhm(oechm )
" 4143.1.3), a3 appropeiate. -

the hazardeus subetance migration path (thet
-is, wetland frontage) in the area of Level |
concentrations and assign-a value from Table
mblndon&luoullamh.&umhthh
length as follows:

- ¢ For an-isolated wetland or for & wetland
- where the probable point of entry to surface .
. water is in the wetlend, use the of -
. .thatportion of the wetland subject to Level 1
concentrafione o3 the length.

. Pcﬂmuuhl-uﬁdhmhndl

md’mhhhmw the
MWM(ﬁnh
welland frontage).

* For lakes, oceans, coastal tidal waters,
and Great Lakes, use the length of the
wetlands-along the shoreline within the target
dm:neolhit(thth.woﬁndmm

)N
Calwhhthhvdlmm
value (SH) for the watershed as follows:
‘o
SH=10(WH 4 le S)

whene:

. M-Vﬁ“hhﬂemb

: wctlnih dmﬁa-. -of Lavell .
s.-v.lnhhuipdﬁm'hhlei-ah
sensitive environment §.

- Enter the value assigned io Table 4-1.
414312 Level li concentrations. Assign

' valus{s) froia Table §-23 10 each sensitive
envircament

 subject to Level B
conceitrations. Bo not inclode sensitive

envircaments siready comnted for Teble 4-23 -

uhbuﬂlmﬂmﬁdwh -

" this watershed.

l’orﬂlo-ewnuwhtm
wetlands, value from .

4-24,inclnde only those partions of wetlands
hazardous substance -

located alesig the
migzation path in the azea of Lovel
mmnwﬁdhm

umumwmammm
the hazardous substance

md&nmdbmﬂnﬂ
subject to Level H (not Lavel 1)
concentrations as the

. WLm=Value assigned from Table ¢-24 to
wetlands along

the area of Levelll -
5= Valus(s) assigned from Table 4-23 to
-sengitive environment i
n=Number of sensitive environments frora -
Table 4-23 subject to Level Il
concentrations. . .
Enter the value assi in Tubled-1.-
414313 Potential contamination. Assign
value(s} from Tuble 4-23 to each sensitive
environment subject to potential :

path (llnt -

contsmination. De not incude sensitive

environments alresdy counted fior Table 4-23

:dchunllchnlnm
clors.

For each type of surface water body in ’
Table 4-13 {section 41.2.3.1). sum the value(s)
assigned from Table 4-23 to the sensitive
environments along thel type of surface
water body, except: do not use the sarface
water body type “3-mile mixing 2one in quist
flowing river.” if & sensitive environment is
-humumtyp.dnham
bodies (for example, Wildlile Refuge
mhhﬁam&mm-ﬂa
large rives), assign the sensitive environment

. . only ta that surface water

body type having

thehighntdlhﬁnw@huhfnl'hbk

Fwﬁme.miﬂnm&nm
mw-mﬂvmm
Table-4-34. In assiguing a value from Tahle

4-24, inclnde cnly those portions of wetiands

loahddqhmm .
migration path in the area of potential

_ contamination, es specified in section

in quiet flowing river.” Treat the wetlands

: matdwﬁhn-dwdmm
sonsitive smvirouments .

dmbhu‘l‘-hl-m
&ﬂmu total Jength of the wetlande
within each sarface water body type s

specified in section £1.4.3.1.1, except: for an
fsolated wetiand ox for @ wetiand where the

" probable paint of entry to surface water s in

the wetland, use the petimeter of that portion
of the wetland eubject to potential -.

that is within the target distance

+: Limit) asthe duagth. Assigs o separate value

from Table 4-24 for each type of susface
watesshed.

mmbubhh . .
Calculate the potential contaminstion
mmmﬁrumu

-Jollows: .

.t m. )
. SPm— T (WHSID)
ST T 0 g

. where:

3 n .
&= -

=Value(s) assigned from Table 4-23t0 -
s. ;)cnvlrmantilnmrfmvnm

n=Num m::nliﬁn envlmnmcnu from -

Table 4-23 subject to potential

contamination.
,-anumlpdfmmhbhmlot
wetlands along the area of potential

- mhmlmﬂmhurﬁecmtcbody

“type
D.-Dihm.nwdghtfnn'hbhc—!sh

surface water body type
n-Nmbndefwcmmbody

types from Table 4-13 in the watershed.

If.SP i¢ less than 1,-¢o not round it to the

mm:mmlfﬁl’hiormmmdw .
the nearest integer. Enter this value for the
puientiai contamination factor in Table 4-1.
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TAu.s 4-25.—Gnowo WATER TO SUHFwe WATBI MIGRATION Oouroosm Soonsﬂe:r—caﬁmd

DO "
m‘.‘ Jalus assigned

. mmmm '

Environmental Threst Soore:
. _ammmmw:a:m/mmbamdq

mm-mmwmmwaw B

- Z1. Watershed Score* (ines 11 + 19 + 28, subject 10 & mydmum of 100)

- nmmm mmmmuuumm:ﬂubummm_ﬁ_ m

1“ C em——

-mmmummm '.
- b Adendetum velue not applicable. ..
.‘Donntmndhmim :

lhrvq!.!uluteﬂn : poﬁnﬁdmudunhdwnlmuh

dﬂnklumw&-m:hwquhod ' Wdﬂmhuuumuhah

bandmthmhduruw of dnmm!nd.mﬂnvﬂuouindh
-ﬂuu.wmdnncmhhu. 'b.of' Table 4-25.

4221 4222 Drinking water throct-waste
.. :seloase. Evalus &Wd{gﬁm - characteristics. Evaluate the waste . .

: hmumhadnwawnlwdmm m'ﬁumgmhuch

. ofnohm.dnlemﬁctwcapotnﬂ-lm watsrshed based on two factors: toxicity/

-release factor. o mbiﬁty]pud-mandmm
. A2211 wmmbhhm * . quantity. Evaluats only those hazsrdous
.- 7" observed relsase to the tippermost dquiferas  substances available to migrate from the .
o« specified b section $1.1. 1 an cheerved - . - mlt&edhbhwm!u
- relesse can be established for the uppermost -{see section-3.2). Suctrhazardous su
LA 3 an'observed release factor . .- include:
value of 550 to that watershed, enterthis . .. - OHnutdounbouanm&o .
- value in Table4-25, atd hrocsed to section mmhtmmmwmnd
| 42213 no obsetved releasecatibe . waiter. . er -
* _ established, assign en obierved release ’ Anhurdomnbomumwd
: -wmdammmhn& wmumhthntmdmw Coe
f- . 24+25,and procesd to-section 2222, : . mhwmvduhuhnhno(m ’
-+ 42212 Potentiol lo telcase: Bvahiate - - sectionis 222,223, and3121). :
.- potentjal-to réloass culy if an‘dbyerved - 422321 m:y/mbuiq/mm .
" release cannot be estuablished forthe - - i’otud:lnnxdm tance, assign a

-uppermost aquifer: W fo- ‘h:datyﬁcwﬂ-lu‘. a no'hilw hcun‘ \ralue._ o

w&mwhmﬂdwm spedﬂddhuchonu.z.z.zuw

value for the uppermiost aq; as the 422214, -
potential torélease facter value for the 422211 Toxich A-mno:d’dty :
- wmum&mmmm . factor value to each imbstance as - -

Calculation ofdinkuu—wnr spodﬁodinnoﬁonw.l. e i

.Mllhﬂhwdafnlmﬁwruw C - 422212 Mahllwhupmm& .'

- - valve:1f an observed release is established* - water mobility factor vahis to each -

.. for the wp t aquifor, assign-the - hmrduu bstance -poaﬁadlnncuén
e e e a avtha. . - I

: -Wﬁmmamvdmh m:.u Pdmngwo. .mﬁ;ﬁu
_ thenmhod.mmm T mmmutmahmulmtoach

walug Wﬂﬁhw Imobil:tyl
st hnrduz'uuqunﬂly

’ hmruhu.fotﬁcmmd.qucalon

.(mw)hhdﬂnhumhr&nnt-

Wasin chassclcistiosfaco saioory o the
mnnhed-hbrﬂlhnluh'ra "
4223 Drinking water threat-targets. . .

' Mhmmummm .

watershed based on three factors: nsarest -
iuuh.popllﬂon.mdm R
mmm e




e w*lul&ul“wuml&_‘lﬂ-

S T TANIS 8-26
© JONICTTY/MOSILITY/PERSISTENCE FACTOR VALUES®

Persisteace Factor Value
ToxiciryMobilicy | : - -
Tacter Vale . | 1.0 | X 0.07 0.0007
10.000 -] 10.60b . 4,000 w0 7
2,000 1 2,000 800 140 C1e
i.m; - 1 1,800 400 70 0.7
zoo ) S sl_ ‘. " - eae
we . i 180 0 v 0.7
. ‘ » ) 1.4 e.0n
Y » . 0.7 0.007
2 i‘ 2 o8 0.1t 0.001%
b} i 1 0.4 .67 7x 0%
0.2 _ 8.2 0.0 001t - 1% x10%
o - ‘ e.1 0.0 . ooer C Txw3
(Y ] 0.82 0.008 0.001% 1.4 x 205
X ; o0 oo 7x 1078 Txré
0.0n2 ' 0.0n2 s x 10°% 1.4 x 10°% 1ex10%
o0 ! 0.001 & x 1074 7 x108 1xw?
2w { 2x wt 8 x 1073 1.4 x 1673 1.6 x 7
1 x 10°% ! 1x 10 «x19? 7z 108 7x10"
2 x 1079 | 2x103 s x 106 1.4 x 10°6 1.6 x10°8
2 x 1076 1] 2 x 106 s x 107 1.4 x 1077 1.4 x 10°?
2 x107 2 x 107 s x 108 1.4 x 1078 1.6 x 10-1©
2x10%" 2x108 s x10°? 1.4 x 1079 lex10l)
2x10°9 2 x 10 s x 10°10 1.6 x 10°10 1.4 x10°12-
o - } o ) 0 0
i

%50 met rownd to mearsst integer.
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For the nearest intake and population -
factors, determine
water intakes are subject to actual or
poiential contamination as specified in’
saction 4.1.1.2, subject to the restrictions
insections 8213 and 4214 -
Whea the intake is subject to actual
contamipation: evaluate it using Lavel |
coacentrations or Level Il concentrations.

mmwmhmmm"

by comparing the exposure concentrations
. ﬁona-qﬂa(amhlcum:l:a}m
‘awﬂnnu.za.mmlmmly&unmph

from the surface water in-water segment and
- only those bazardous substances in such

- samples that mest the conditions in sections

42231 Mthhb.bnanvduclo
the nesrest intake factor as specified in
section 4.1.2.3.1- with the following .
mdnﬁaﬂm.l-‘wlbhhhbch;evﬂuhd.

-hﬂmlhohmlnrfue‘

multiply its dilution weight frem Table 4-13 .
(section 41.23.1) by a value selectod from .

Table 4-27. Use the resulting product. not the -

vduﬁom'l‘abhl—!ﬂ.uhdﬂuﬂon weight
for the intake for the ground water to surface

'mheompuum.nommd\hb

1o the nearest int

teger.
o i &t s defiod by the souross
’ sources
. -ntthuluandaﬂnthﬂwop:{nhanhe

intersection of the swrface water body and

" the 1-mile distance ring of any two other

polnudllnsuﬁu water body within the 1-

llnc.\vhchwu‘:nlhinth
hrglltan]h. {Ses Figure 4-3 for sn exaraple
of bow to.determine 5. M the surface water
body does not extend.to the 1-mile ring at one -
ot both ends. dafine © using the suriace

“water endpoint(s) within tha 1-mile ring or
- any twao other poiuts of the surface water

body-within the 3-mile distance ring.

: wllchp':ncuhmth_chmumcle.

TABLE 4-27 —DiuTion WeGHT

B T e I

-TirPR ATz,

P O
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. réxrclrr/nosfuﬁ/éﬁasﬁ;m%/:tacbm(tfundu FACTOR vmms‘ -
Toxicity/ S e _ .
Mobility/ . .+..  Bioaccumulation P’o't:c'ht:.hl Factor Value
Persistence . — — e — i
Factor Value = { ' 50,000 5,000 500 50 ‘s 0.5
10,00 . ] 5x10% 5x107 5x105 52105 5x10% 5,000 3
4,000 7 2x100  2x107  2x105  2x10% 2x10% - 2,00
2,000 B e 1%107 1108 1% 105 1x10% 1,000
1,000 - | s=x m" 5x106 52105 5x10% 35,000 500
800 ] ax107 4x108  4x108 -6 x 108 4,000 . 400
7oo-' . | 2.5 x 107 3.5 x 106 3.5 %105 3.5x120% 3,500 © 350
400 ; 2'x 107 2%x106 2x105 -2 x 104 z.ooo" 200 -
200 | ‘ 1x107 1 106 1x10% 1x 10% 1,000 100
| R 7 x 106 7x 16_5 ©7x10% 7,000 00 . . 0
100 5x106 . 5x109 sx10% 5,000 0 S0 -
g0 4x108  4x10° Z._x 10 4,000 - 400 40
70 . §35x108 3.5x105 3.5x10% 3,500 - 350 .' 35
w0 ] 2x108 ; 2x10 2x10% 2,000 200 20
.zz_o C ] 1x08  1x105 1x10% 1,000 100 w0
VR 7x105 . 7x10% 7,000 700 - 70 7
0 . 5x105  5x10% 5,000 500 S50 s
8 % x10°  4x.10% - 4,000 40 oo 4
7 - [3s5x10% 35x10% 3,500 350 ‘35 3.5
& ] 2x105 7 2x10% 2,000 200 2 2
2 "1 1x10% ‘1x106% 1,000 100 19 1
1.6 7 x 104 7,000 700 .70 7. 0.7




0.3

042 ~--0.0m

=

0.035 - 0.0035 3.5x120°%-

.-

- - - Dofuesl Ruglotey / Vol S5 No. 261 / Priday, Decemsbar 14, 1900 / Rules and Bgidations = . °

i TAKLE &-7% (Contirmed) . e i i e

mf Besccumlation roupun w vau ; AR
Pactec Valpe | G 50,000 5,00 500 30 .05 U6s 7
10 . Sxa se0 s s s es -
Y 4x30% 4,000 400 .0 s _ _-:.__o}; .

0.7 352100 3500 350 3 EX T T

0.4 2x10* 2,000 200 30 2 " 0.2

0.2 1x10* 1,000 100 10 1 Lo »

0.14 2,000 200 70 7 0.7 0.07

0.1 5,000 00 50 5 : 0.5 . . eo0s

0.08 I 4.000 00 *0 . 0.4 Y "N

0.07 3,500 350 - n I 0.3¢ '6-_’0_3_.'. .

(XS 2,000 00 20 2 0z 02 -

0.02 1.000 - 100 10 1 0. - éor

.01 200 ) 7 0.7 -0.07 : o.oo7i

0.02 00 50 s 0.5 0.05 ._ 0.005

0.008 400 ) . o6 oo . 0.006

0.007 3%0 35 3.3 0.35 0.03% 00035

0.008 200 2 2 0.2 0.02:: ._-_ ‘0.000
om i " 100 E'E kS ‘0. 001;-401 B '
.0.0014 170 7 0.7 0.07 o.'n_o:i - _73:-1o-i‘. -

o001 50 s o5 0.05 6.0, __sf‘x"-_ﬁ_"{_ _ .
tx10% TR s 0.4 0.0s ‘q.oﬁs-- -:-._5 x'lo_;‘-_ )

- '
.20

'-“:2’!5‘16.“ -'-.--’ - -
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. TABLE 4-28 (Continued) -

.Toxieity/ -

- Mobility/
Persistence
Factor Value

Bioaccumulation Potential Factor Value -

50,000

. 5,000

. 500

50

s

C2x04
 1.§,£'10'5
1x 1074
8% 10°5
-4 x 1073
‘2% 10'5

1.4 x 1075

8 x 10°6 -

- 7 %106

2 x 10°6

1.4 x 10-6

8x10°7 . .

2'x 107

1:4x 1077

8 x 10-8
. 1x 108

2 x'lO"_

1.6 % 1078,

10

- 0.35°

"0.1 .

0.07 -

0.04

"0.035
0.01.
0. 007 - -

| -0.006

| 000

7x107%  7.x 105

© 0.7

0.5

0.4

10.35
0.2

0.1

;0,07

004

.0.035

0.01

0.007

¢.004 -

0.1
£ 0.07
0.05
0.04
0.035
" 0.02
0.01
- 0.007
" 0.004
0.0035

0.001.

N 10"u

4 x 1074

0.0035 - 3.5 x 10°%

0.001

7 x 1004
e
; - 0.0035 .5:5;*.i0_‘_
1x1074

1 x 1074

T ad

3.5 x 1073
1 x 10°%

7 x_}O"

1-4 x 10-5 .

70,01 -

1 0.007

0.005"
' 0.004

0.0035

0.002

0.001

CTx 104

.6 x 16“

3.5 x 104

"1 x10%

_7'x 19;5

4 x 1073

3.5 x 10-5.

3.5 x 10-6 -

-1 x 106

7x10°7

1x10°% °°
B 7x 10:‘

:&~x 16f6--

0.0
7 x
5 x
4 x

35«x

01

10-% -

io-4
10-4

10-4

104

10-4

x 10-3

105 i
10-5
16-5

1076

10-6

'x10°6

x10°6

Yo
1077 3.

1077

108

07 -

224
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TABLE 4-28 (Concluded)

Toxicity/
Bobility/ Biocaccumulation Petentisl Factor Value
Persistence -
Factor Valwe . 50,000 5,000 500 50 s Q.5
s x 10-7 | & x 1074 4 x 103 106 4x107 &x10% & x10%
2 x 10°% 1 x 1074 1 x 105 1000 1x10?7 ‘1x10% 1x10? -
1.4 x 10°? 1x10%  7x 106 107 7x10% 71x10? 7x10°20
s x 10710 } & x 1079 4 x 106 107 4x10% 4 x10? & x10°10
.1.4x 10719 - 7 x 10°¢ 7 x 1077 1008 7x10% 7x1010 & x10.11
VTR 1 722107 7x108 100 T x10°10 7310011 751032
14x1012  t 7x10" 7 x 10°? 10°3¢ 7 ¢ 1011 7.5 10°12 7 x 30-13
]
]
0- [ -0 )] 0 (1] i)

. ®Do mot rewnd To nesrest integer.

- 4 e Ll s me . e



FMRQ&UJV&S&N@MIM&WMMIM&MMM w

42232 Bwrlvate the sum to the asarest this sum as Mwnbﬂdu
mw%mudm the hei:mvdu vnhnhd. mmuum as
three faciors: Lovel 1 concentrations, Leval I Enter this value in Table 4-25. qedladhmu.u. :
concentrstions, and potentia} contamination.” - 42233 - mw.mbh © 423213 -Mobillty. Assign -gmd
Determine which factor applies to an intake mwnmﬁdh “ water saghility factor value to each
a8 specilied in section £223. Determine the - 41233, baxardous substance a3 specified for the

tobe counted for that Intake as . . umcuumqmm drinking water threat (#ee soction 4.2.22.1.2).
specified in section 41232, using the target fhirgot-dergets factor colagory voiie. Sum the 423213 Peraistence. Aseign a surfsce
distance lisits in section 4214 a0d &6 . pearest infaks, p and resources watir pei factor valne to éach -
hzﬂdl:;.gm-blﬂmrﬁfh- f&?ndnz‘ mmm‘?d 'W?Wh&c “).
section ) sum to'the nearest . Assiga dﬁﬂk‘nhﬂhut see section 4.2.2.2.1.3

422321 Levellconcentrations. Assign a sum a3 the driziking water: except: wse the mﬁwuw
mbum“mhm . fattef category value for the watershed. Enter (that'ls, lakes: or rivers, oceais, coastal tidal
UM tont ot s WTRTSNE L et Gt Lol bt e probai

4224 € ' : tof en nesrest mot the
;mﬂlhtaqodﬁdhm thieot score for ¢ watershed. the Daa drl:,khgmurumhtdu]
. B drinking weater threat factor category values - slong the hazardpus substance migration
uunmuyﬂmah forlikelfhood of releasa.waste . . puth for the watershed to-determine which
Tahle 4-24, dotormsine the dilution weighted ~ Characteristics, and targets for the watershed,  portion of Table 4-10 to use. Determing the
populstion value as specified in section - - - 20d round the product to the nesrest integer. - predominant water category based on
412324 Selack the spp diltion . Thendivide by 82500 Assignthevosulting gistance as specified in section 412212,
adjustmentvalue frem Table 4-27 as 'ﬂw%bl‘-wm”ﬂ* 423214 Bicaccumalation potential:
lc.]d.h e value watershed. Enter this score in Table 4-25. nlnhuchhnrdounm‘u
coumaaiation actar (PG for e witrshed | 423 Human food chain threot Bvaluste 1o et sa 1ay
as the buman foed chain threat for a-watershed Calculation of toxicity/
a relsase, wasie characteristics. and targets. value. Aseiga each hasardous
FC=—I W, 4221 Human food Ghain theeat- substance a toxicity/mobility factor valve
=1 likelthood of relecse. Assign the from Table 3-8 (section 2.2:1.3). besed on the
likelibood of release factor category value for assigned to the hezardous
where: watershed as woald be assigned in section assign sach hazerdows substance a Soxicity/
the
W, Diaion aeighind popelation o Teble - 4303 e fopd bt threat-wasle isbarst-Suphirpokwa-sot ok
4-34 Sor suxface water body type L. charactecistice. Evaluats the waste T _ hazardous substance &
nalhﬁcdm:daamhhody characterigtics factor category for each “'!I y
types inths watershed, - watershed based on two factors: texicity/ “‘"“"" ""‘"’"I & persistonce/

factor value from Teble
HPCislessthen 1, donotround Riothe  mobility/persistence/bicaccumulation and —
nesrest integer: if PC is 1 or more, Tound to hagsrdous wasts quantity. 4-28. Use the substance with the highest

the nearest intagor. Buter the value i Toble 42321 M]Mﬁy;nw:u/ vl-*alpdx-lhh

.Evaluste
terahed S0 assign the value to this factor
432324 papuhumfm hazardens substances to be watera
mhhmnhu‘,hl.ndl evaluated for toxdcity/ Imh {or the veatershed. Enter this value in Table
conoeniretions, Level I the drinking water threat for 5. : ]

concentretions, and .
potentis] contaminstion. Do not round this {see saction42221). - SRLING CODE 0800-30-20
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423322 Level N concentrations. Assign
a value to His facter 0o = section -
43133122 this vains In Table ¢-25.

i
j
E
e

the wetsrshed. De not reund this sum o
e nassent this sum s the

oum 1o the nesseet Aseiga this suss 2
calagary walue Jor the  Batar e
value ia Toble ¢-38. B
4284 Cakwuistion of iatogn fooil chais -
theut soerw Jor & welsrshed { ]

I
i!i;
I

*f!
|

ke

it
i pt
E?i"
il

El
|

|
]
!
|

1o deteimine which pertion of Tuble 4-10 to
waler -

1 i factor
) *t—?mu-b* ;-

_ for
the walsmbed and ws & to gosign the valus -
o this facter for the wetemhed. Eater this
SRLES CORE GNO-20-8
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P . TABLE 4-29 . . -. -
. ECOSYSTEM TOXICITY/MOBILITY/PERSISTENCE FACTOR VALUES® '

‘Ecosystem . ' " . Persistence Factor Value
* Toxicity/Mobility |—— - e e - :
. Factor Value 1.0 . 04 T 1007 - - 0.0007 -

110,000 10,000 4,000 0 7
2,000 . “]iz2000 . -aéo e IR W'
100 | 1,000 . - 400 R 0
200 | 20 s o T 0.e
100 _ 190'_; .40 7 L 0.07
20 2 ) 8 16 © . 0.014
10 .- . .. 10 - _ &' . 0.7 _ 0.007
2 _ 2 o e L 0.001
1 1 o 0.4 1 0.07. . 7 x 1074
0.2 | 0.2 - o008 0.0  1.4x10°
0.1 - 071: ' 0.06 0.007 - 7 x 1073
| 0,02 o . ._ 1 o:oz' k 0.008 | 0.0024 1.4 x 1079
0.01 . oot ooms.  7x10% - 7x108
o.002 | o002  8x10%  1ax10% 1.4 x 1076
.00 | 0.0 ox10% 7x10% . 7x107
2 x 10~ 2% 10% 8 x 10-5 1.4x10°% - 1.4 x 1077
1 x 104  1x10% . 4x10°° 7 x 1076 " 7x10®
2x10°% - 2x10°% 8 x 10-6 1.4 x 1076 1.4 ;-10"
2 x 1076 . 2x106  ax107 Iax107 ° 14x10°
2 %1077 2x 10-7.; 8x108 " 1.4 x 107 1.4 x 10710
2 x 108 2x108  8x10? 1.4 x 1079 | 1.4 x 20711
2 x 1079 2x10%  8x10710 1.4 x 10710 1.4 x 10-12

o o .- 0 - 0 S0

2Do not round to nearest integer.
231



iy .'.“‘ ; 105"
'.--' ‘ '7 ‘l 1“

| 35210 -

TR
- 1 z 107

—7‘if‘in‘
L saans

= - e’

NP l']h.‘.

Sy ‘&S'x 106

1:10‘
7:10’
}xto’

- o-."'

i:lﬁ’

; ! .'o ;-10,

z_.x m’

3.5 x 108

2 x 108

. alx v
d

;7.!1.".’

lxlO’

:35110’

_2’: 105

1x10%
7x lé.‘-
- 'A-x xo‘ i

35:1»0
2:10‘

l:l@‘

1“

s x 108
2 x 108
1 x 106
108
108
103
105

103

104

-35:10‘

2 x xo‘_ -.
‘1.:":0"

7,000
s‘ooe
4,000
3,500
'.z.oo'o
1,000

700

104, |

xb"

C5x10%
22105 :
1:103:'
s x 100 :
4x10b

35 x0h
22108

RS U R

7,000

S,000 - -

¢ 4,000

. 3,500
2,000
- 1,000 -

350

100

T el e
. el lm
-rs To.
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TABLE 4-30 (Continued)

.Ecosystem : . .
:Toxicity/ . Esosysten Biocaccumulation Potential Factor Value
Mobility/ o ' .

Persistencs. f——r——rrrr————r— e -
Factor Value|  50,000: ° 5,000 - - 500 . 50 -5 0.5

1.0 S s x"‘_-.lo" - 5,000 - 500 - 50, s 0.5
08 | 4':;-._.10‘.-' : :'4_;606 a '_a'oo' N T WA
0.7 | 3.sx10% . 3s00. 35 35 - 35 0.35
0 . 2x10% 2,000 - 200 e 2 o2
02 E _1_}';_;1_05 1,000 _ 1oo o 10 EETU 0.1
016 | 7,000 700 - . 7. | :1  _ 0.7. - 0.07
0.1 | 5000 7 500 50 s - o 0.05.

0.08 . . 4,000 400 W s 0w 0.06. __'

0.07. - _'-_-':4;500"." sse. 3 3.8 N 035 0.035
“0.04 - z.éoo 200 . 20 T w2 o ooz .
002 | 1,000 ... 200 . 10 .. 1 201 0.0 :

o016 | . 70 70 7 07 S067.  0.007

0.0 s - s s 05 0.05 0005

- 0.008 400 - w0 & 6.4  0.06 0.006°
0007 | 350 . - 35 3.5 - 035 0.035  0.0035°

0.006 | . .20 . 20 2 0.2. 0.02  0.002
St | w00 1 10n T - et o on
Cleoote ] s T e Ter oeer s 7w aed
oot | TS0 s - o5 ° 005 - 0.005 - 85 x10%
ext4 . w4 o4 006 0.006 6x10%
x| s T 3s 6.35 .. 0.035 ©0.0035 3.5 _x:-.l_(')_"‘-__

4 x 1074 20 ‘2 - 0.2 - 0.02 - 0,002  -2x 0% "

433
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TABLE 4-30 (Continued)

Ecosystes _ :

Toxieity/ Ecosystes Biesccummlation Potential Facter Value

Nobility/

Persistence

Factor Value | 50,000 5,000 500 s0 5 .5
22100 |10 1 0.1 0.01 0.001 1074

1ex10* | 2 0.7 0.07 0.007 7x10°% 1073
1x10% s 0.5 0.05 0.005 s x 1074 10°3
8 x 10°5 4 04 0.04 0.064 & x 10°4 19-3
7 x 10°% 3.5 0.35 0.035 0.0035 3.5 x 1074 10-3
4x103% |2 0.2 0.02 0.002 2 %1074 10-3
2 x 10°3 1 0.1 0.01 0.001 1x10°% 1e-3

1.4 x 10°3 0.7 0.07 0.007 7210% 721095 10-6
8x10¢ | 0.4 0.04 9.004 4x 10°% 4 x10°3 x 1076
7 x 1076 -0.35 0.035 0.0035 2.5x10°¢ 3.5x 103 10-6
2 x 1076 0.1 0.01 0.00i 1x10*  1x193 106

1.4 x 106 0.07 0.007 7x10% 7x10% 7x106 107 -
s$x107 | .0.06 0.004 ax10* 4x105 &=x10€ 1077
7x 1077 0.035  0.0835 3.5x10% 3.5x10% 3.5x106 107
2 x 1077 t 0.0} - v 003 13100 1x10% 1x10¢ 197

14 x107 T 0.002 7 x 1074 7x10%  7x100 7 x107 108 -
82100 0008 4x104 42109 ax106. 4x107 108
7 x 1079 0.0035 1.5 104 352103 35x10€ 355107 10-8
2 x 10" [ 0.001 1x 10 12165 1x10€6  1x107 108

lex108 72104 7x10 /x100¢ ) %107 7 x108 10-9
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TABLE -4-30 (Concluded) .

Ecosystem’ - :
Toxicity/ Ecosystem Bioaccumulation Potential Factor Value
. Mobility/
' ‘Persistence ' . c
Factor Value 50.000 5,000 500 -50 -§ 0.5
8 x-10°9 . 210"  4x105 ax106 4x107 4x10% 4 x 107
2'x10°% 1 x 1074 1x100% 1x106 1x10°7 1x108 1 x109
1.4 x 1079 7x10%  7x106 7x107 7x10% 7x109 7x1010
8 x.10°10 4% 4x206 4x107 4x10% 5x10% 4 x 10719
1.4 x 10710 7%x206  7x107 7x100 1x10% 7x10°10 4 xp0.12
14x1012. =7 % 1077 72108 .72x10°% 7x1020 7 %1012 7 x 1012
14 x 10712 7x10% . 7x10% 7x1010 7 x103 7x 1022 7431013
0 0 o ) o o o

256 not round t.o nearest integer.’

235
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42422 - Hesawisus wente m&uv‘ﬁﬂa-:;.nh. meccimen soese of 388, Ester this score in
Assign s sume fnciar valus for hasasdons Mubiply the weightrem  Table 4~ :
wasts quunilly for he watesshed o8 weuld bs  Tuhis 4-13 for e senaitive enviscoments s 43 Cakuistion of susfoce waler
assigaad fa section 42222 for the drinking eoch type slsurface watar bedy by the migeutisn pathway scere. Determing the

water Gopet. Bater Ghis valvo fn Tabis ¢35 odjastment valne selected from Table 4-27. smface weler migsation pathwey score as

fellows:
chesacteristics fecter categery  paguiting 20t the velus from Teble o ¥ oaly ane of the twe susfece waler
valwe For the honasdous substance sslected o33 o dilution weight for the sensitive

migniien conpenuats (overiand/Beed or
for S wotosshed in soction 424215, voe i rivenments in that type of surfoce weter gound water tv surfocs walss) is scared.

Cgvaen tichyimebinyfpeistonce . body. Do not sound this product 1 the the scare of that as the
uﬂh-'*lllu:-hil msusest intager. Eater the value assigned ia walr migatien score.
valne .‘_-_.- . .hhr-_' Tubls 4-25. * X both compensats ase scosed, select the
..hﬁ ccompet 424314 Cokuletios of exvirenmental higher of the twe conpenent sceres from
- fiacher tivest-targety foctor colegory vaise. Sem the  sections 410 awd 428 Assign fhat score a8
hesssdous wasts I*l waluse for Lavel [ concantrefions, Level B the smiace waler migration pathway score.
d*. wetesshed coscanirafions, and potectial contamination
-,_"':‘, 100", Tham mcbigd for the watershed. Do not rownd this sum t0 37 30 Expesase Pediey
pooduct ‘“‘ the nearest Assign this sum a0 the Buuluate the sell ©opossse pethway based
Sl ty G Sacter valee for epvisoumental targets fackor catagery on Yo Sesats: Resldent theaat
e Pl velne for the wetershed. Enter this valne s~ 804 theset Eveleate both
s Toble ¢-23. Guesis based en theee factar categories:
mexinws preduct of 100" Based en this .
pendect. assign & velue Toble 4244 Calcwiotion of savircnsmenta! Linlhood of exposuse. waste chavacteristics,
h-g‘u). M_ "... thesnt scere for @ watershed. Multiply the nd Pigms 5-1 indicates the factors
““bhw auviscamental fhrest factor categary valess within sach facior category for sech
wetwshed. Bater the vaine m--..g far Wealihoed of relonse. waste type of theeat.

4243 ...._._y....—‘ chasactoristion. and targets for the watershed, _Dotermine the soll expesme pethweay score
Bvaluste the cosbesmsntel feset-iergete :ﬂﬁmhhmﬁ.mﬁ” hﬂhnihhﬁmm-
facter categery fiar & watembed nsing 1900 Assign
foctar el - *-ﬁuu--u-—:f;.-h

cavisemmantel thesnt score wetershed.

43411 a—u--::-ua- rvn - ey .
u-hhu:.l-dl - 425 Cokuisties of groumd woler o for j=1
apgliss o esch sonsliive apvisenment os ( -
mhh*-*-;* HA# -d-uu.nbpd- whees: .
—-—:-vn-::—n— o maxismn vales of 180, a8 the ground water o of ’“:ﬂ-d—y
ouhatances i samples mast the t sxfece wetwr migration socore valus for theaat sesicent
candiiiens is scioms 4213 md 4214 for the waturshed. Enter this score in Table fiwest or souhy popilation
*b&h‘ in soctien . ‘:. Calculution of ground woter 1o WG, =Waste chacacteristics facier category
414311 Ruter his vains Is Toble 4-25. surface weter companant score. valus for Gpent i

424312 Level N concentrations. Seluct the highast ground weter 1o surface Tﬂhm*hﬁ-ﬂ.
« valve o is fachr s in section welw migeaiien compenent score from the

424313 PFeteatiel contamination.
& value to this facter o0 speciied in secien compasent



| Resident
Population

Nearby
. Population

Likelihood of Exposure.(LE) .

Waste Characteristics (WC)

‘ange_ts (T)

oﬁuowdd, Contmin'ncién
Area vwith Resident
Targets :

Likelihood. of Exposure. (LE)

Toxicity

¢ Chronic

‘¢ Carcinoganic
¢, Acute

“Hazardous Vaste Quancity |

* Hazardous const!.t:uont
Quantity :

~'» Hazardous Wucntrum o

- Quantity
‘o Volume -
* Area

Resident Individual’
Resident Population
o Level I Concentratioms

. e Level II Conccntrattom
_Workers -
. Reagources .
' Tearrestrial smttive

_Environments

#_uée Cfmrqcuriuies <'vc)

' 'rnlr'ga_.cé (¢ %)

Attractiveness/
Acceasibility .
Area of Contamination

' ovmvxzw OF SOIL EXPOSURE mmwm

Toxicity

* Chronic

¢ Carcinogenic _

¢ Acute =

Hazardous wuu Quantlt:y

.* Hazaydous Comtimm:
Quantity

¢ Hazardous ﬂusuamm '

. Quantity
“e Volume
e Area

- Nearby Individual !
- Population Within One uu.

i’lguuil
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Tam e 5-1.—S0& EXPOSURE PATHWAY SCORESHEET

Facter catagadies and factens

Snbonnants.
NS+ &+74+04+ 0
Papuiion Vet Sovse

n**uni x4x W
by Pepuitiies Threst

_.a- = Soam

&u“unﬂx"ll

Spemse Nlsny Sewe

22 Suf) Biganse Pabmgy Suwe € (1), e [11+27) / E2.500. suhjsct 1o & mmdmun of 100)

§222- g3 §8§ ¢ rzeueee @ I5% § |'

| IllI ||I 1!! | |IIIIH [ lII.I l'

‘r.-“m

—-*.&.l-.“u-“mnmm-.—imb*dﬂ

‘b--.“

881 Consrel considesations. Bveluale the
ool expesuse patinsuy based en ssees of
choarved contomination:

. d*“h&:
peonant
ovidence indicates et

A besaslous subotonce eticibuteble to
fur G shie jsoe Tubis 3-3 in sestien 23

snless svailehis infarmetion indicates
otherwise.
* ¥ an eoes of chosrved contaménation {or
portion of sech an ares) is covered by &
maintained,

« Wikis e beundaries of a resource
in seclion 5124, or
* Within the boundaries of a turrestrial
un-i—.uﬂhmh

| § the sesldent theont
"JSGTE.'..-Sﬁﬂtit.a
Mbh—h’#

Mqua
nhd-hhw
“mhbﬂh#
throot if thare is sn aree of cbsurved
contaminstien in ene or mese locatiens Ested
in sectien 1. Bader i vales in Table 5-1

S12 Passe cheractenistics. Bvaluste
wests chasacteristics based en twe factors:
taxicRy snd hessedous wests quaniity.
Evalusis caly thees hasesdeous substances
thet mast the criterie fay ehoerved
contamiastion ot the sile (see seclien $8.1).
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. OCnndderpnlyhﬂnt ﬁltoldqnluﬂ
an ares of observed- hll:ﬁlﬁﬂl.
-npcdﬁodhrlhvolmm -
¢ Use the volume measure (see section
2.4.2.1.3) only for those types of areas of
.- observed contsmination lsted i Tler Cof

mqmo.vdummnucs-:. b

" TABLE 5-2--HAZARDOUS WASTE QUAN-

'rrrvEVAl.umouEwAmFmSu

EXPOSIME.PATHVIAY . .

N :'. . . . aum
A Hazardous ° 1 b c
B | Hazardoun -1 ® -] wss000
C* "] volurme (v)' T

Drums¢ .. gallon | V/500
| ContginersOwer |~ . |
o JAeaf) - S
- Surtace” - - N AN
. | - Surtace Tm A8
. tandveswnent - | M4 | Azr0.
e . . .| m | A
- ,W“ ﬁ'.'. - A/34,000

' -D&mwm
> Convist

volume
. 1on=2,000. m. atn -4 m-aoo - using bnchquh
! FU . T-bk&&hhnhmnhﬁmwbh«h

"« Use- volume uubv-mm:ud-

- Mw.umh#.nhdym
qumm

" i drummB0

. n..ldmﬂndlvldnl—cpmhvluw
_ “attendingschool or day care'oh a properfy
with an ered of observed contamination and

- whose residence, school, or day care center,
respectively; is on or within 200 feet of the .

area of observed contamination. - -
. Wuhn—cmwukh‘onlm

. with im ared of observed contaminatic and

mmmhmw-mﬂnmbﬂ

. of the aree of observed contamination,

.Regources locatsd on an greaof -
obmndoonunintim.u-pudﬂdin
section5.1. .. -

) -Tmﬁdmﬁﬁnmﬂmp
“located on an area of cbserved
mmﬂmuwﬂodhueﬂonu
51.3.1 Resident individual. Eviluate this
hembuodonwhﬂhthubbinddnt
individual, as specified i section 5.1.3, who

: hub)w\bw;inrmdﬂ R

concentrations.
mmmwm.
contamination subject to Level 1 ’

- mmﬁoumdmmnbjoamuvdn
. concentrations as

insections 28.1
.and 25.2.Use the health-based benchmarks
from Tsble 5-3 in determining the level of

" contamination. Then assign & valus to the -

resident individual factor as follows:
«.Assign & value of 50 if thers is at loast
- one resident individual for cne or more areas

. :ubpdhuvdlmﬁonl.

o Assign & valne of 48 if thers ia no such

- resident individuals, but there is at least one

resident individual for one or move areas
.nb].uhhvdnmmﬂm
wanluofﬂlﬂinéhmmadut

m&.vduudpudh'rlblcs-l. .
8133 Resident population. Evaluate
resident population based on two factors:
Leval ] concentrations and Levelll
mmmmm
ppnunwﬁodhncumuzﬁa::m

Level 1 concenfrations as specified in section
$.1.3.2.1 and populations subject-to Level Il

- mmmﬁmﬁwodﬂndhm
‘laﬂv&mdmhMu-m" ) )

5.13.2.2.

- Ugs muwu‘uw
area of pile. .

.....

_'qummnmvdmnbjodbum:dmm‘
| awaign mﬁﬁrﬂz?;&num"
a
wwm

- 1o the waste

lhencldcntpopnh

B ':followinautlmh: Lo e

' mSons

iAmE  S-B—HEALTHBASED
:- - MARKS FOR

Beueu-
Hmmmm

L

. _mmmmmrqm g
¢corresponding o thet concentratipn that - .
.mondlbthllﬂ“hﬁvkhdm
;foronlwm
saenlummﬂonhm

) mqlmmdhabm
- ,_MmbouﬂtD]hudm

- In evaluat ﬁn;whch tanyfor '
cal .
- Mmmlmlythl .

Cmmnb&uomtmﬂm
u-ltuhfamdnundlﬂdnlu 'pedﬁodln

. ncﬂoni.l.&lnuhmiﬁngﬂummbcof

‘pecple living on property with an area of
Mmm.ﬂmm&cuﬂmh
in based on the numbey of ’
nnllﬂyndluddnubyh-\mﬁ

:vdlmgmmwﬁpb&:.m
10. Assigh the resulting product as :
value for this factor. Enter this value in Table
51

S1822 IcvdﬂcancmmﬂmSmm

' mbcdmldentindlviﬁnbnbbdb

Lavel II concentrations. Do not include those
people alresdy countéd under-the Level §
concentrations factor. this sum as the
value for this factor Enter this valve fn Table
51.

51323 Cahhnanofmdmt g
population fostor value. Sum the factor
values for Level I concentrations and Level I
Mﬁmwumuh .
resident population factor value. Enter this
valuein Table 85-1. -

5133 Workers. Evaluate this factor
basad on the number of workers that meet
the section £1.3 criteria. Assign a value for
thucworkmndng'hbleuhtcthh

- value in Table 5-1.-
Tmu—Fmvnussm
WM _
. -Wuwm e
— - r———— °
110 100 3
101 o 1,000 10
Groator than 1,000 ] 15

5134 mmhm

- factor as follows:

® Assign’a value of 5 to the resources
factor if one or more of the following is’
present on an area of cbeetved -
contamination at the site:
~Commercial ture.
~Cominiercial
wmma

. commerclal livestock grezing. . -

Mdannlnedolfmdﬂucbon

present.
-’Enter the value uﬁnd h'rlble 51
5335 Terrestrial sensitive environments.
wnlu(u)fnn'l‘abloubud! .
tesrestrial sensitive environment. thltm-m

" - . the aligibility criteria of section 5.1.3. -

Calculate & value (ES) for terrestriat

. sensitive environments as follows: -

- oo p - ce .
L ESm I B
. S e

......

wllln:

. -V tun d'llcb-ho :
8. du(-)nmd I

Y \-:,__... -
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n=lanber of tumestsiel sonslive the residant pepuletion Beoat Bnter this TABLE S5-7.—AREA OF CONTAMBIATION
eashunments mesling soctien 1.3 - value in Toble 5-1. FACTOR VALLES
G palfusey bosed sokely o) el . chesrved .
Decoumse e an thres! soese Maliiply the values for p
tomesteiel sensliies eusisenments is Rmited Blihesd of cxposere. waste charactaristics, “‘&‘.‘-‘-n ‘:‘

o s mmdann of 68 detarmning the valus for ond teageis for the resident population theest.
G tamusteiel sensliive envissnmenty factor and wund the product 1o the aoarest integer.  Loss Sun or gl o S800.

[

o followe . resident Goouter S 500 t» 155,000 2
‘l_.ll |I|l.'| n “"""‘ - ‘;.. Yo score In Geaster Sun 125,000 t» 200800 -

Tamg $-6—TonasTians. SEnprTve Toble 5-1. fooes- Sooee e—-:m:m :

mmm 82 Nearby pepuistion threot Incinde in Gregtar San 30000. 00

Temestisl sanihey eduaments 'r or attend schaol within & 1-mile N
= tavel distance of an sres of obeerved 5213 W‘-I-':_w
N contamination ot the site and who do not owlos. Assign & volee
Veuseaidl olieet hebiut® S Podond . 5-8 to fhe Minlheod of pasuss foctor -
1 W spocified in saction §.93. stiractivensss/accessibility and ares of
g Pk . - Do naf cansider arees of sheerved contamisetion factors. Exter this value in
n-r Foloy Wiiumses contamipafien thet have aa stiractiveness/ Table S-t
Statonst Oangenent sccesslbility facter velue of 8 (see saction
Tesustis) hubfiut tmsun o bo ened by $21.1) in evalnating the ssarhy popuistion TamE 5-8.—NEARSY POPULATION LIXEL-
fodew Guipeted o papssed Suvet. HOBD OF EXPOSURE FACTOR VALUES
Ot & Snbgmd tpastes | 78 521 Likeliheod of cxpessre. Evibuzte
S Ruhge facter categery for the neatby populstion Contassisafion factor
Fotonl ed i po- oot afiractivensss/accessibility snd aves hoad wel7siseiss]re
putien of [ 3 of contamminetion.
n-‘w.:'-lﬂh- $211.  Astrectivessss/sccessidility. "0 [ 25|%0]e
Vosuttsl sess olisd tar bved- Assign & velus far attactivenses / -___—:‘:g 5 :hso

g by ogs & dame agpup» scoesslhility bem Tebis 5-8 10 sach ares of :_——aa 4 34 b-d H~

Somefotenh® . - chonrved contemnination. encluding sory land » w=imixsls|sislo
Svestonns species » rlbhh.:-uhhd,ndmln |

Youmtlsl tublist tugen ® be valea stiractivenses/ scosesibility .
u.-.*&. facter Buter this velee in Tabie $-1. 522 Wasts chesacipristics Exaluste
 is Fodunt Gosignated endan- 5212 Ases of contamination Eveluste waste chesactaistics based en twe factors:
gund or Sunstensd sheded ares of contaminaiion based on the lotsl aren  'oxiciy snd hasasdeus waste quentity.
Sute lonis designatnd for wikdille o | of e evess of shoerved conteminstion of the  Eveiunis only these buzardeus substances
-=—~
Partte vas, iy snct Criwria in soction 581 snd thet receive an  Commintion fses section S.4.1) ot asees that
npatmt ® Ssbisnmss stwactivensss/ sccaselbilily value grenter accessibility facter velue geoater tham 0.

o sy Mutc eommsiies Gum & Agsigs s vales to this foctor e S22t & tendicity facter
*Qiiel tubint 08 éaiond n 30 OFR osp.  Toble 5-7. Buter this value is Table 5-1. velus 08 fa secien 2411 (0 sach
*Link © vatslumte specios. h**.*hﬂhhh

TagLe §-8. —ATTRACTVBESS/ seciien 522 Use ths hassnious
© Naliiply e veluss amsigasd to the
sesdent papulotion et for Mnihoed of ACCESSSUITY VALUES e e o e e
wasts chasacturistics =*~hﬂﬁh
and BE Divide the pooduct by 62500 Ams of chosrved contamisation 'r Table $-1.
~¥ e voslk is 60 or losn, ansign the 5222 asardeas wasie guantity. Assiga
vaine BS o0 G tamestsial sonaliive & value to e hesssdous waste quentity
g rupagvingns bt factor as specified ia seciion 5122, except:
~¥ e sesukt excends 6. caloulate & ﬁ'ﬂ“—“hn:.“-“h ” consider ealy these aress of cbearved
velus BC o0 follows: Accemsiity gnd sxiyes mcestons! e | costaminstion that con be assigned an
- ;i facter value
S ammgle. wced B B woen stiractivaness; sccessibility .
Ke Uoduninly scossshis (may kv some Table 5-1. .
an wo ccoess impeeesentn—ior  expmpie, $223 Cakulton of wesle
a“-—*-‘ o u:t:hﬁ‘ vales
semga B valne BC as the tSemetrial ey gt e B e g quaniity factor valnes, subject 1o & mexiswm
sengliive cavhuaments facter value. Do ast :"*__‘:._ "'-,_. povibog product of 1530 *. Besed en this product,
~&'ﬁbh-:ﬂ bup—y s ?c*h“"”ﬂ;ﬂ
Buter e valus assigaed tmeetriel  accqmany Pl secomation 10 the wasts chazactesistics factor calagory.
sunsliive envisonmenis facter in Toble $-1. - - » Enter this vales i Table 5-1 ’
S138 “"":'-u Subsunged n‘—.-l force or 523 Ix-“h*huy
Gurgets facter valsp. he vainse conbisglion ¢f Gnistgingd force et calugery meashy heeet
Gar the sasident ot kel basien - o s besed en twe factns individes! and
population, = Y Paysicaly imosemiits © pubtk, wikia 2 1-mile tavel distance
tersestriel sensfiive euvissaments facters. De Sultence of pubic momsfon wes . O Srom the site. j
ot reund to the aserest lntages. Assign this 5231 Nesrdy indivi N sne or mor

sum a3 Ge tergets focter catagery velue for persons maet the section S13 criteria for a
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R 'l'lble 5—1

residences, multiply each residence by the
average number of persons per residence for

thcmtymwhid:thmidmhloahd. .

resident individual, thhﬁdouuluc TABLE 5-9.—NEARBY INDIVIDUAL FACTOR  Based on the namber of people included

of 0. Enter this value in Table 5-1. VALUES within a travel distance category, a [
l!nopemmthamna‘ha : - h'npopu.hlll‘ﬁonvdm!onht
ndhntlndivjdull.dmlm shortest travel distance T 5-10.

. travel distance from the site to any residence | SeenC o nesby indhicual | Avefed Calculate the value for the population
or school: In determining the travel distance, wlthhlmﬂohctnr(m]nbllm .
lnﬂjvldun'lhwould:vdhun ruidm:n mmob ) - ¥ 13

a or - - eemeesmesmrsoseesessesemtooesmc]  PNa— X

". . school to the nesrest area of observed ' ooy o : : T 10 f=2
contamination for the site with an & valus of O ¥ one or more most - where: * -
> than ’llﬂuuww hnlhuﬂm' “ = - , W tion valus

~ 'greater than 0. are noe na : .. i from Table 5-10 for trave] distance
10 travel, measure tha travel distance as the D.u"" Wﬂm;ﬂd : (gn:y
shortast straight-line distance from the . tarmine the populat ravel : " ¥PaN s loas than'2, donot round t @ the
residence oe school to the areaof cbserved - distance category of Table 5-10.Cqunt = nearest integer; if PN is 1 or more, round fo_

- contarmination. If natiwal barriers axist (for - - Tesidents end students who attend mmmwhummmnbu
example, a  tvgasute the travdl distance Mﬂnﬁhwddmnomw :

" as the shortest straight-line distance from the  those people siready counted in the resident s.za.s Colculation of nearby population
residence or school 1o the nearest population threat. Determine travel distances targets foctor category value. Sum the values
mnmdfrmtht;cum-humu t- ul:r-dﬁdhmz-lu tion, when for the nearby individual factor and the

distanoce to the ares estimating residential population, w populs factor, round -
taming the estimate is based on the numberof - tiom within 1 mile o nat

this sum to the nearest integer. Assign this
sum as the targets facior category value for
thmrbypmhhontlnut.hwﬂmwu
-in'l'nblos-‘l.

Tm.s 5-10 —Dmmcs—Wmneo Ponu‘nou VALUES FOR ltAm Ponumon THREAT*

e

mummnmmm

A1 F = S 10001 | 3000t | 100,001 |. 300001
L I an| %0 § 010 ! 1001 10 ol ? 3%
1010 1103 oo | 300 505 | 200 a{m 20200 | 100200 | 363300 | 1.000000
1§ o4 |10 . B [ & 120 a8 | 1203° | 4081 | 13084
005 | a2 }:.07 ‘2 7 4 20 7T o5 | 204 62 | 2000 | es7
002 ot .| oS 1 3 10 . m 828 | 1020 . 3bss’

M AlerutmnPaﬂlwy o
: Mnhthnlrmbntionpathw-ylnud
mmmawwa .
nlun,wmdnnchim targets.
-1 indicates the factors included
each factor category.: 3
ﬂnulrmisnmnpnhmym

" Determine
&i mdmmatcpryulmn

S = — &

whare:

'Mu“dmmmnmwwbmm mmmumwwmb

hkalihoodcfnhne!mnmy

Wc-wmdmdullﬂahmruw o
value. :

' .T-Tm hetu' uhgory vnlne.
- SF-Sth.

Table 8-1 outlmu th spedﬂc ulcuhnm.



Likelihood of Release (1R)

¢

Vaste Characteristics (WC)

Targats (T)

Observed Release
or
Potential to Releass
¢ Cas Potential to Release
- Gas Containment
- Gas Source Type
« Gas Migration
" Potential

¢ Particulate Potential to

Release

- Particulate
Contaimnment

- Particulate Source

Type
- Particulate
Migration Potential

ToxicityAlobility
* Toxioity

» Chronic

» Careinogenic

» Acute '’

* Mobility

« Gaseous Mobilicy -

- Particulate Mobility
Hagardous’' Waste Quantity
¢ Hazardous Congtituent

Quanticy .
¢ Hazardous Wastestream

Quanticy
¢ Volume
* Ares

Nearest Individual
tlon

Popula :
* Lavel I Oonceutrations

¢ lavel II Concentrations

¢ Potentisl Contaminstion:

Regpources '
Sengitive Envirenments

¢ Actual Contamination
o Potentidl Contamination

FIGURE 6-1

OVERVIEW OF AIR MIGRATION PATHWAY
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TABLE 6-1.—AIR MIGRATION PATHWAY SCORESHEET

Facior categories and-factors

NRAR

Gines 108+ 100).

Environments
1. 'I'm Qines 74-8d+9+100)
Alr Migration Soore
12 Pattwey Score (5.} [(ines 3 6x11)/82,500} *.

% s33z -2%ee 8 gEs §EEE § !g

* Maximum value

-mm
admum

‘Domvumum

likelthood of relense factor category in terms
ofnohmodnhnuhmcnpotnﬂdh

a1l Mmmn .

- increased
- concentration for the site (see section 2.3).

10 wasie characterisics camgory. . :
mmuw Howsver, mmmwmmmhmnmun

ambi thnrdmnubm '
as ﬂylbouth)c

Soms portion of the significant mcreass must
be attributable to the site to establish the
obeerved releass.

If am obsarved reloase can be established,
assign an observed release factor valus of
550, enter this value in Table-0-1, and

established, assign an
releass factor valus of 0, enter this
in Table ¢-1. and proosed to section
612 .
612 Potantial to relecse. Evaluate -
potential 1o release only if an observed
rdomumotbouhbﬂsbd.numh
tential to release factor value for the site

aluating the
mmtdnv ting the gas potential to

nlennfornchmnlcdu.sdodth ]

wMumw(m,.

‘or particulate) calculated for the sowrces

evaluated and assign that value as the site
potential to release factor value as specified
below.

0121 Gas potential to release. Bvaluate
gas potential to relssse for those sources that .
muhmhnxdoumbﬁm—hﬂ

_is, those hazardous suhetances with s vapor

pressure greater thas or aqual 10 107* dore.
Evaluate gas potential to release for each
source based on three factors: gas
containment, gas source type, and gas
migration potential. Calculate the gas -
potential to release value as illustrated in
Table 6-2. Combine sources with similar

" characteristics into a single source in’

evalnating the gas potential to relsase
factors. .

TABLE 6-2.—GAS POTENTIAL T@ RELEASE EVALUATION

. Ges
A - 840 AB+O)

BNROADN~

Gas Potentia! to Relsase Faclor (Select the Highest Gas Source Vaiue)
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01211 Gasceaislament Assign sach Tuble -3 that applies 1o the souros, except: bisgas relense or i there is an aciive fire

sowce & velue lbom Table 6-8 for sanign & value of 10 if there is evidence of withia the sowce.
“&hh*?— :

TABLE §-3.—Gas CONTABRMENT FACTOR VALUES

|
l
q

28 dnniess amegt hass spacifically luted befow
Gaitenes of Mages mfssse. -
Aciive G uilin souwres .

|
|
i
!
|
|

« Sewee hapdy vagehid wih essenlitly as axnpessd sol and cover soll Ype seaistant © gas migrasion ®
Totlly or paviisfly enslosed wihin soustuafly intect tuiding angd ne sther containment upeciically descsibed in Sis Wble spplies

80 NEN Puwe

*This valse st bo wund ¥ appfenhin.
* Camider Mot tng-guissd snd sstuind conss-gringd salh muisist © gis aigmiion Comsider aff other sells Rovwesistent

- 61312 G seune *.l* TasLE 6-4.—8S0unce Tyre FACTOR ~Bused en this sumn. assign the hasasiows
for gis sousce \ypo t» eath sounse o8 hellows: VALLIES—Conchuded substance & valns bem Tuble 8-8 for
* Dotopine fthe somwe meshe he - - - ons migratien
aininen sies soquibnment besnd n the - * Assign & vales for gae
enmce basssdens wasts guanilly value fese ‘r poteniial b sach svimce a8
osctios 24.33.5). N the sousts secuives & Sewce Wo ~Seloct Sxee hamasdeus substonces
sowos hasasdious wasts guanilly velee of 035 Qe | MO esseciatnd with the ssusc:
or mune, cossider the sowce to mest e viete i meme han §roe goosens bezandeus
wininm siss soquisamant. Lontim sebstancas can be ssseciated with
'lmvhfh °t-d-~_ g : he eslact Guee et have
sequisyment, sseign & » valw Toble * Mg ouidonce of bingss relesss . sowca,
for gas sowce Ype. - n.. . - the highest gos migniien potential
© ¥ the evwes does nat mest the minimam cSopasiehshphe | ¢ ” =i fomer than theen gasssns
slon soguinmeent, Geslgn & & value of 0 for gus . ple | & 8 substances can be
sewsce ype *Cumgiveswple | 1V | 2 anssaciated with a semce, select all
¥ a0 sowses ot the olis mests he nisinan l.~ -=- Outad/ v » of tham.
siss soqubnment. ouch somsee at the Destilegy m.-mﬁ
slie & velue foom -4 far gas somsce * Dddeus oltiigmosisase | 33 | X assigned
e * Npodgusce of binges seimese | 11 | 22 lnsasions substances.
Soltace inpesnguere ot Wsted/ ; ~Based en Gis svwsage value, assign the
Sachiledy : ‘ source & gos ungration patentiel valne
Tams 6-4.—S0unce Tyre FacTon om = bom Table$-7.
Vauss OBw ypm of sowean, aet ee- . TABLE 8-5—VALLES FOR VAPOR
oo poctied ————— 0 PRESSURE AStD HESYY'S CONSTANT
01213 Gos migrotion petencial Evaluste >
=~ this fncter for ench seurce oo follows: Vaper srssewe (Fou) ~
-uisty poleatial » the gasesus bazardous Gouatr
suhstances assecisied with the source (see m:r.'—-_ f
A .— e s  vectien 222) as follows: Loss Sum 99 o
» n ~Assign veluss fsem Table -8 far vagor
Costalnes or fonky usledston- yvesowrs and Husry's comstast o each - -
hemedoss ssbetence. ¥ Heary's - .
o Guiange of bagis bme . 3 » Faswy's comtanl im0 Vaed) T
.-~“~~_ 1 2 “uhwhn
Casalags or tin, Sut chosubure hosatduns substance, sesign thet Gueter Sn 19~ 3
& » L7 hesasdeuws substance a valwe of 2 for Guaster han 99~ 9% 2
Costunivatug ool (mutuiing hng . - ﬁlm“mu‘: 0w W, 1
—— | ~Sun valuss aesi to
n!l = assigned tosbgmte | ¢
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Tm.ss-s.—-GAsMenmonPorm - TABLE 6-7.—GAS MIGRATION POTENTIAL
_ VALUES FOR A HAZARDOUS SUBSTANCE ~  VALUES FOR THE SOURCE—Concksded

ol T P

0 0 ]
1002 ] B4 Tt
4017 ”

Sum of values for vapor pressure and
Homy's constant -

3ord 1",
5or6 . : 7

he. average

: . the source,
TABLE 8-7.—GAS MIGRATION POTENTIAL h.-lwal'-d.-: - o

those sources that contain particulate
hazardous substances—that is, those
hazardous substances with a vapor pressure
less than or equal to 10~ torr. :
Bvduteparuenhhpomﬂdhnlnafor

. each source based on three factors:

particulate containment, particulate source
type, and particnlate migration potential.

. Calcuiste the particulate potential to release

value as illustrated in Table 6-8. Cambine

-sources with similar characteristics into a
. single source in evaluating the particulate
- potential to release factors.

BNAMRWP =

VALUESFORT’HESOUQGE 61214 Calcuktbpafw W"ﬂlw ; 81221 Porticulote containment. Assign
release value, Delermine the gas potential to  each source a value from Table 8-0 for
“"'32‘&"..".'!",.22:“' Assigned  release value foi each source as illustrated tn  particulats containment, Use the lowest valve
_ Table 6-2 For sach source, sum the gas - from Table 6-8 that applies to the source. .

. - - - source type factor value and gas migration 61222 Purticulate source type. Assign »
o3 : i 0 potential factor value and multiply this sum = value for particulate source type to each
Iw<h .6 . by the gas containment factor value. Select .  source in the same manner as specified for

- - the highest product calculated for the sotirces 328 sources in section 6.1.2.1.2.
evaluated and assign it as the gas potential to =~ 61223 Particulate migration potential.
nhauvduhnheme.znmﬂmnlum - Based on the site location, assign a value
Table 6-1. : from Pigure 6-2 for particulate migration

8122 Parhculaupalentmltom potential. Assign this same value to each

Evaluate particulate potential to release for source at the site. E
TABLE 6-8.—PARTICULATE POTENTIAL TO RELEASE EVALUATION
. b P-Iahb N
A s ' " 8+9 AB+0)

:g me%*\&- from seciion 6.1.3.2.1
-mmmwmmmmuz -
4 Enter Particulate Migration Factor Value from seclion 8.12.2.3.

TABLE 6-0.—PARTICULATE CONTAINMENT FACTOR VALUES

d

MM

~Nwe owoed

—Mﬂmmbmm
—Cover soll type not resistant

wmwm’:ﬂwnﬂmmdmmhpm

Uncontaminated sof cover < 1 foot
w

NN

.Sumh-viu wmmﬂymmdnl“mﬂmmbmw

Swoo wuzg«w
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. PR Thomtwaite P-E ndex.

d 'P.alhm monthly pndpluﬁm !ot month i.
“ in inches. .

hnipmhnhmﬂl!.

ﬂ-lvdumhum!m\hbho-io.

’ Asdp;ﬂﬁnnmuhctouqhmmh

site.

Tm.s 6-10. —Pmmuurrs Mmmon .

POTBI'HALVALUES

-muhumhmnthmmﬁu N
o(muwenu.:.a.zs.nqn.uz.n_._;;:

value and particulate migration potential
" factor valne and multiply this wum by ite

Haurdounbctmalmtmtthe
mmm“wmmwnn

hnrdounbohmn'
uaodmdwlthamhlllntm

eonumthmnlumwmolm. ) -

section 222,223, and 6.1.21.1). -
-Anpummlanhmldm-hboumq
associated with s sourcs that has'a’

821 Taxlcily/mhmy For each
hazardous substants, atmdcltyfnm

8211 Mwawm L

o .nmw-ehhm
L0 . 8248 mw.mmwm.-

folmvl:
Mnmﬂl\yﬁdﬂ"lhcdlh
each gasecis hazardous substance .

Mmtlnumﬂlhmm
release to the atmosphere.- -

© =Assign a mobility-factor value from .
TMFILMN“WM
to each gaseous bazardous substance
ﬂmdounoiwmmmhhm
obeerved release. .

:. ;Mwhuhnldoulublhm

-Amcmobﬂltyfoctwnludﬂl!to
* each particulate hazardous substance
htuehlhqitchfumobund
" relesse 1o the atmosphare. - ]

~Assign.a mobility factor vilue from
m&o.buodcnthdh'lbuﬂm.-
to each particulate bazardous ;

. substarice that does not meet the
- crifariafor én observed release.
(Auhn!lnd\puuwhuhnrdum

- substances this same valve.)

-l’otdhloaﬂnmnotmﬂlm"“‘
- for site locatioiis near the boundary
mummo-&w-mﬂhw -

- -a.-.dannnnhnu.m- S
Y mbllltyhm'duﬁmhbho-‘

. 12to each particulaie hazsrdous v

- substance.

e cm.ndpnuadmumdm
substances. .

JUQWxﬂWD:nde

present fn 2900U8 |
_particulate forms, select the higher of .
the factor values for gas mobility and -

- particilate mobility for that sabstance . - '

.-.,Mmmmutbmuw
u.u ammdmdw/W:y
hazardous

. factor-value. Assign sach

substance s foxicity/mobility factor value -

" froen Tabla'6-13; based on the values

Mdtylmbmumnhn-mw v -
e _-.d..mn..wamhmummm
y - .drni’lﬂon-pu&my.mﬁhvdmin
b - Tableg-1. - :
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PARTICULATE MOBILITY FACTOR VALUES®
(CONTINUED) ,
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.. Hawak

® Do not round 10 nearast integer. _
FIGURE 63
PARTICULATE MOBILITY FACTOR VALUES*
' (CONTINUED)
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Iocations. N the most distant Lave! § locatien
s cheger 9 8 soarce than the most distent
Lovel | sample location, de ant consider the

- Lavel B Jocutien.

¢ Determine the single most distant
locstien (sample location or direct
sbearvation lecefion) that . 9 the criteria
for Level | or Lovel B concentrations.

* | this single mest distant location is
within the ¢-mile trget distante lmit,
identily the distance cotugories from Table
0-15 in which e selecied Level |
cencenteations sample snd Level B
ceacenieatiens pmm
lochtion) mre

~Consider the torget
aywhese whhia furthest Lovel |
distance colegary. ar anywhere within
o distance dessr % a source
ot the site. & ssbject to Leve! !
cancenizelions.

~Comsider the tasget pepulation Joceted
beyond swy Lavel | distance

FIOURE 6-3.PARTICULATE MOSRITY FIGURE 6-3 —PAATICLATE MosLITY TASUE 6-12.—PARTICIRATE MOSILITY
FACTOR VA —CONTERED FACTOR VALUES—CONCLUDED FACTOR VALUES
Postmiind Putodeed : Auigned -
Lot ?‘ Locaion ; ':‘-.. L] - .
| —_— &*::x: [T
Paciic it Amgscan Yoyl livuis 5 14 X W2 X esos
G, aseee S Cals 00008 | gt e 14 X WO ]
P ] N R Jobe. 0002 44 3 W [T
Neowhtend | ‘080088 | & Thomes 00002 | Guester SEmad X W -
oseee 14 x W 00808
adea. Vot el  QO0IS a-—&ux.*._ .
PagePyga. AngiconSomes.. | 000000 “Uu x W anme
[ SO R Y Grewhmid X W' |
Tak Contphiends .| G000 14 x W 090008
e .| -G08 leshmeepnitnds x 0] o0
Yap Wiand. - aseses }
* Do sat sound 10 aedvest itagee.
TasLE 613 —~Toacrry/MOSRITY FACTOR VALUES *
- ) Youiclly fector whe
endunden 10000 | 1800 " » 1 ®
19 0e0e |10 |we » 1 ) °
2 2800 ) » 2 o2 °
e a0 » 2 ez Jem °
g » s 5 | ese_ |oses | o
e » 2 a2 | ese |esee |0
v - s s | .00 | aoes |asem | @
asg. 2 ez | ese | ame [oseee | O
- GRS, o8 e0s| eses| asnte [asesss | o
e - 02| ose| esee| asser|assoee| o
-u--—--’_ﬁ-m-. )
“"”W  cas or mese sumples most the criteria for cotegeries, wp %o and incinding the
*—ﬁh’*hh as chosrved misese to air or if thare b an :hﬁh
&f .’rhﬂ- chearved selasse by direct ehearvation, forthest Lovel N distance categeny. 20
242 Gis vales In ] . evelusts he popuiation as fellows: ssbject to Level ¥ concenieations.
623 Cululetion of weste chavecteristics ¢ Determing e most distant sample ~Consider the semsinder of the tacget
m* Getegichy/ locotien thet meste the ariteris for Level | popelation witin the &-mils target .
oekilly facter vaish snd conceuizalions s specilied is sections 253 h_.*bpﬂl
mexhaus pasdact .hﬂ sumpls Jocstien er disect sbeervatian
—in-..:::: -“ location) that mevts the criteria for Level B * I the single mest distant lscatisn s
;...' ..—,':.: volue In Tabie u:ﬁmhm H-llr:-ﬁ-u--ﬂéh-hﬂ
a3 b - - he Yrvel of cupimminetion for Lavel 1 conceniculions sample snd Lovel B

thﬂl““bm
the ¢-mils target distance Bk,
consider the tesget pepelation lecaled
anywhese within a distence on the .
sowrves ot the site agual to he
distance to this sample lacatien to be
subject to Loval | concunications and

. incinde them in the evelastion.

~Consider the terget pepulution lucated
bayend the Level 1 target pepuiation,
bet lecated sagwhese withie ¢
distence frem the sousces at the she
oqual to e distance to the selected
Lavel B locetien, to be subject 10 Level
2 concanteations snd inclede them in
the eva
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-Domthdnd.mhmtpop\daﬁonu :

subjeot to potential contaminal

" TABLE 6-14.—HEALTH-BASED
BENCHMARKS FOR HAZAaoous
SUBSTANCES N AIR

* Concentration corresponding to N.ﬂaul-
Ambient Air Qu Standard
. 1 Quality (NAAQS).

sponding to that conocestration that corre-

apubthﬁ"iﬂhﬂmﬂkh
o mhm::
responses cocrespoading t0
Reference Dose (RID) for inhalation expo-
sures.

TABLE 8-15.—Amt MIGRATION PATHWAY
DISTANCE WEIGHTS
. Distance category (miles) distance
weight *
[ .19
Groaler ¥han 0 ©© 025
Greater han % 90 oo | 0054
Greater than % ® 1. 0018
Greater twn 1102 0.0051
Grotorthan203—— | ooom
Gregiwrthan S04 ... ..] 00014
Groster than 4 .o
* Do ot rownd 0 Reaseat integer.
831 Nearest the

0.3, assign a valus of 50.
* If not, but if one or more a residencss or
occupied buildings or areas is
ject to Level H concentrations, assign a
w"fx““amm and regularly
* lfnone
and areas is subject to
I or Level II concentrations; assign a
value ta this factor based on the shortest

distance, assign s
value from Table 8-16 to the nearest
individual factor.

B.nhr the value ungned in Table 6-1.

TABLE 6-16.—NEAREST hmvnouu
. FACTOR VALUES

Mumwm

-

cunuBA8

832 JPopulation. In evaluating the
population factor, count residents, students,
and workers present within the
target distance limit. Do not count transient
populations such as customers and travelers
passing through the srea.

In estimating residential population, when
the estimate is based on the number of

ber of bowe m.br
average num persons por resi
the county in which the residence is located.

8321 Level of contamination. Evaluste
the population factor based on three factors:
welleonmh.:‘fm.uvdn
concanirations, potential contamination.

Evaluate the population subject to Level 1
mmmﬁm(mmhmu]uwdﬁd

popalation

number of people subject to Level I

. within a distance cslegory,

mw&hmbﬁl&
the product as the value for this

. Assign
factor. Enter this value in Table 6-1.

8323 Level Il concentrations. Sum the
number of people subject to Level I -
concentrations. Do not inclade thoss people.
already counted under the Level { -
conoentrations factor. this sum as the
nhobrﬂishmhh&hvdmh‘hue
6-1.

6.3.24 Potential contamination.
Determine the number of people within sach

. distance category of the target distance limit .

{see Table 8-15} who are subject to potential
contamination. Do sot inciude thoss people
siready counted wnder the Level { and Level

1 concentrstions factors.

Mmhmdmmt

, assign a distance-
weighted popalation value for that distance
category from Table 8-17. {Note that the
distance-weighted population values in Table
8-17 incorporate the distance waights from
‘Tabls 8-15. Do not multiply the values fram
Table 8-17 by these distance weights.)

factor value (P1) as follows:

ina
Pla— I W,
10 j=1

where:
W, =Distaace-weighted population from
Table 8-17 for distance category i.
pn=Nuinber of distance categories. :
If P4 is Jass than 1, do not round it to the
nearest integer; i P1 s 1 or move, round to the
nearest integer. Enter this value in Table 6-1.
8.3.25 Calculotion of populotion
value. Scm the factor vahues for Level [
concenirations, Level 11 concentrations, and
potential contamination. Do not round this
sum to the nearest integer. Assign this sum as
the pomilation factor value. Enter this value
in Table 8-1

TABLE 6-17.—DiSTANCE-WEIGHTED POPULATION VALUES FOR POTENTIAL CONTAMINATION FACTOR FOR AIR PAWAY »

Murber of pecple within the distence category
Distance celogory (Eoe) 10 | 1150 | 310 | 101 | 301 | 1000 [ 4000001 10001 § a0 000401 100007 | 5050094 | 1000000
4] L] [} [ L] © 0

10 | 3 | 10 | 500 {1000 ] 3000 | 10000 | 50000 { 100900 | 309000 | 1990000 | 3,000,000

On a source e d O 1 @} 17 | 83 | 164 | 822 | 1893 | 5204 | 18528 | 52197 | 163206 | 521900 | 1832485
Guasler than 0 ® % 0 1 4 13 4 131 408 1,964 4081 13,034 40812 130,340 408,114
Gesttan 0o ¥ .| O 02 09 3 ] 28 ] 22 882 2815 8815 28,1583 88,153
Groster than % 1 1 0loos | os |09 ] s |8 | 2 ) 261 83 | 2012 | Az 26119
Groater than 1 0 2 oloc2{ooe|o3f{os{ s s o ™) 268 ™ 2650 8326
Groatsr than 210 3 o {ooe] oos [ 01 | 0a | 3 4 ” % 120 ”s 1199 7S
Granter han 310 & | 0 {o0n06] 002 | o007 | 02 {07 | 2 7 = 7 = 70 - 2288

-mnwammﬁm.mmomw.mmmnmwmmﬁm

8. 3 HResources. Evaluate the resources
facior as follows: .

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

hallmlleohsomultlhcﬁlehvhglnm
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t-uile tunget digtunce

a—-u—thuh-un

" s located:
~Cansider consliive cundvesmnants

within Gis distnise categery
snpwhass wihin s Jistanse satagery -

hhu-dhﬁ.*

=.:'.="......._
. lh‘“h‘*ﬁ

ceiiesia far en chomrved salessh Is e

4-aile tnget distance Ruk, identily
distuings of which R is lnonted: .
Ioceted, pevtially cagwhes
-
“ahhh-d
- e olite ogusl to e distenes t» this
locatien to be » actenl
coslaminetion

whess: .
WA = Valns feom Table 8-18 for
wetlands in

catagories sabject
w» achesl contamidetion. )
&-V“*di-f&‘-ﬂu
senslifve euvisenmant | .
n=Nunber of seusitive suvironments subject
e acten] conlamingtion.
Buter the valee sesigned in Tebile 6-1.

TABLE 6-30.—WETLAMDS RATING VALUES
FOR AR MISRATION PATIHWAY *

-

Lass B ¢
198
[ & 1 ] 3 SO
o-.-*--u__.___
[ L 3 ] } JESE——
n—-:-a_____
Gter Gun “____._1
ﬁ—---lﬂ____‘

_~-___—__1
*Wellpuls o8 dulined in 40 OFR secion 2W03

Ba8Yanane

""; .2.""*'"

N
- dr

Sy = Valusfe) sesigaed fsem Tubie 4-23 to
csnsitive euvhenment in distence -
colagary . :

a=Nusber of sensliive eavisenmenis subject
t contuminstion.

W, = Veins assigned Som Tuble 6-28 for
welland eres in distancy calegery |

D= h*hmwh
distance category §.

= =Number of distance cotegesies subject o

costaminstion.

potantial
llhhhlbﬂdlhb
nesrest intager; f EP is 1 or mere, sound to
h—u*hh**
in Table 6-1.

o .
wm*bhh-'
valess for actesl contaminstion and peteniisl
cesteminstion. De aet sound this sum,
designeied ss BB, to the nsssest integes.
Because the pativway scese based salely en
sensitive-envisensaasis is Bniled to & -
meisum of 08 wee the velue BB to
determine the velus for e ssnsliive
envireamenis facier as follows:

o Mubiply Ge values assigned o
Ekelibhoed of selsnse (LR). weste
chasactaristics (WC), snd EB. Divids the
product by 2908,

i the sesnikt is 08 or losa. assign e
*--&*M
facter valug. ’

-'h““-.“.
valee BC as follows:

sum t» e nesvent lnteger. Aisign this sum as
the tasgets facter catagery value. Enler this
velue in Tabls 6-3.

(V] wdd*hﬂ-q
scere. Maliiply the valves far Mcslihpod of
reloase, weste chasacterisiies, sad tengets,
sad round the preduct o the nessest intager.
Than divide by 82500 Assign he

o L
- velwe, subject to  maxinven velus of 200 20 o

the air m-mh
Mu-h‘l‘&l—l. )



 Foderal Register / Vol. 55, No. 241, / Priday, December 14, 1090 / Rules and Regulations 51883

" 70 Sites Containing Radioactive “releass” in section 102(22) of CERCLA, 88 ~  denoted with a “yes” in Table 7-1 are
Substances. : . amended, and should not be considered in evaluated differently for sites containing
In general, radicactive substances are HRS scoring. : radioactive substances than for sites
hazardous substances under CERCLA and Evaluate sites containing radicactive containing only nonradioactive hazardous
should be considered in HRS scoring. substances using the instructions specifiad in  substances, while those denoted with a “no”
Raleases of certain radiosctive substances . sections 2 through 8, supplemented by the mnotmlunoddiﬁmdymdmnot
are, however, excluded from the definition of  instructions in this section. Those factors addressed in this section.

TABLE 7-1.—HRS FacTons Evmu'ren DIFFERENTLY FOR Rmom_swnes

Ground weter pathwey | Status® | Surtace water pattway . | Ststus® | Sol oposure patmay | St _Ar patnway St
Ukelhood of Releass . |  Umemhood of Retsase | Likelhood of Exposure Lihelthood of Relsass
ROlSAS. o] ¢ Yo | Obtrved Reloase » Yes - | Observed Contamination ......] Yes | Observed Releass .. —.....! Yos
Potential 10 Release..............] . No - | Polential 10 Releass. No . | Attractivenses/Accsssbilly] No | Gas Potential 1o Release.—...] No
Nat Pr ] MO | Funoft No | Area of Contamination ....! No _Gas Source Type.e—....]| No
Depth 10 Aquiter ...} No |  OistancetoSurface Water.] No |. ) Gas Migration Potential....]  No
Travel Tone . -] NO Flood Frequency ..... No Pasticulete Potentisl 10 No
Flood Containment ... " No Ficloase N
Particulste Contsinment.]  No
Particulate Source Type—..| No
Patticulste Migntion Po- |  No
Tomdcity. i Yes | Toxichy/Ecoteadolly...... vvul [ N Y - Yes
.o . L -~ :
: i . N | Persistence/Moblity.........| Yes/No | Hazardous Wasts ] Yoo SR—
Mobillty L You! Quantity . Mobiity — N
' Hazardous Waste Quartity .| Yes 7 ' L -
Targets ) ', Targets Torgets Targets
Mﬂ:‘ Yot mmﬂ'&" You | Resont Mot Populsion Yoo
. : — . | '8  eiesvrtaresesmrarersrrene] »
Revowoee e* | Dikeg No. | Worbamacome ] Mo | Restues "] "o
Welheod Fromcion Ares —|  No | Sensitve Endeonments——| Yes® | Resowces. | No | Senakive Endromments| No
n&mmmm Yeos* | Tonrustrial SGonsitive Environ- |  No
mxmmm Yes®
’ Nearby Individugl.o et NO
Population Within 1 Mils o....] No~
.mmm m&r‘m:egmmmmnmyﬁn'
In general, sites containing mixed mdﬁdhuoﬂm:thmuho.mh umﬁélwuﬁnww
radioactive and other hazardous subslances  establish an observed release and cbserved deposition, or .
.involve more evaluation than sites containing ewhmlmﬂonuopodﬁedinucﬂonm.l. ~For the surface waier migration
oaly radionuclides. For sites containing When an observed release cannot be pathway, a source arsa containing
. mixed radioactive and other hazardons mbhsheﬁcnmmlﬂonpnﬁmy.wﬂmh radioactive substances has been
substances, HRS factors are evaluated based  potantial to release as specified in section ficoded at & time that redicactive
on considerations of both the radicactive’ -71.2. When observed contaminatios cannot substances were present and one or
substances and the other hezardous : beuhbllahod.donotcvdntaﬂmnll ‘more redioactiv substances were in
nhhm-hcd:bddnnuhukmd exposure pathway. contact with the flood waters.
factor vaiues for sach factor categoryineach - 7.1 Observed relacss/obsarved -
of the four pathways. Thus, th. HRS score for  -contamination. For radioactive substances, © Analysis of radionuclide concentrations
these sites refiacts the combined potential - uubu-hmohm.drdmfunch in samples appropriate 1o the pathway (that
hazards posed by both the radioactive and Mqhhﬂﬁlﬁag&uh is, ground water, soil, air, surface water,
other hazardous substances. !he o nndlu;ﬂnnul?ﬁ::ncah benthic, or sediment samples):
Section 7 is organized by factor category, pathway {or watershed or aquifer, as ~Por radioninclides that occur naturall
similar to sections 3 ©. Pathway- appropriate}; establish observed ::dlorndlonlcliduthltm v
specific differences in tion criteria are  contamination for the soil exposure pathway ubiquitous in the environment:
speciied under each factor category, a8~ 88 indicated below. Base these - -Measured concentration (in wnits of
te. These differences apply largely  demonstrations on one or more of the seity, for ple. pCi per
%0 the soil exposure pathway and to sites following, as appropriate to the pathway activity, [pd.:lkg].mupﬂpﬂllw
containing mixed radicactive and other being evaluated: _ : cubic /
hazardous substances. All evaluation criteria ~ * Direct observation: : ll’c'/‘l pCl per cubic meter [pCH/
. specified in sections 2 through 6 must be met, For each migration pathway, a material “’)d"‘m"m&mm
except where modified in section 7. that contains one or more sample are at a lovel that:
74 Lﬁelilmdofnlm/likallhoodo/ radionuclides has been seen entering ~=~-Equals oc exceeds a value 2
exposure. Evaluate likelihood of release for the atmosphare, surface water, or . standard deviations above the
the three migration pathways and likelihood ground water, as appropriate, or is mean site-specific background

of exposure for the soil exposure pathway as known to have entered ground water concentration for that



[ ﬁ*/v&a&nlw._wxcm_lmﬂw

~Some portion of the incrense st be
stwistabie %o the ulie 0 setablish

amitting redisanciides do not to
be within 2 fost of the surfoce of the

o wotsrghed) an releass
valus of 550 and 0 section 7.2. if an
chawved sslssse comast be

Sexichty
finciar s speciied baleve, net as specified in
soction 2411

Catagery

* Assiga s buman teuicily facter vales
fram Table 72 19 each sadisanciide bosed ca
o dleps facter (ales sefersed to o8 cancer
potsncy facter). :

~Fer sach radiommclide. wee the higher of
the slope factecs fer lnhaletion and
ingestion t» e e facter valee.

i enly ens slope is availehle for
e radisnnchide, use it 1o assign the
Sexicity facter valee. -

~i no siape facter is aveilehis for the
a factr i efOmduse -
;Lﬂ-hﬂélh ’
facter is availshie to evaluate the

* i all sadisnnciides availsbie 0 2

rediounciides avellebis to & pesticuler
*:&-ﬁ—“h& -
wvalng of 1098 fier all hese sadioanclides even
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‘p.mod spodﬁodh'thlmmanwddly
ctoe in section 7.2.1, except: use a default of
100, not 1,000, if all radionuclides eligible to
be evaluated for ecosystem toxicity receive
mwmwvﬁmnhndo.

TaBLE 7~2.~ToXiCITY FACTOR VAMES

FOR RADIONUCLIDES
Cancer slope fector® (8F) (0™ | ATl
3%10-UgSF. 10,000
) 3x10"‘s8F<3x10‘“ wssmeed 1000
SF<IX107", L 100
SF nnt svaliable for the m..__ B ] .

Atdunennhhlu' radioactive and
other hazardous substances, evaluats the

as specified in sections 41.4.2.1.1.and
424211, If all radionuclides available to a

noaradiosctive
lvunabhbthcpadnnymmbnd

ecosystem loxicity

0. Similarly, u.ummmmm
~ substances availabls to the pathway are

an scosystem toxicity factor value
a default ecosystem toxdcity factor
100 for all these nonradioactive
hmdmummifndiomdidu
available to the pathway are assigned
:olyslnm toxicity hcmrvnhmmtuﬂun

' 723 Persistence. For
evaluate the surface waler persistence factor
based solely on half-life; do not include
sorption to sediments in the evaluation as is
done for nonradiosctive haxardous .
substances. Assign & s factor value
from Table 4-10 (section 4.1.2.2.1.2} to each
radionuclide based on half-life (t In) :
calculated as follows:

of 0,
value ol

1
LYEL L
141
r v

where:
‘r=Radioactive half-life.
vw=Volatilization tialf-life.

H the volatilization half-life cannot be
estimated for a radionuclide from available
data, delete it from the equation. Select the
portion of Table 4-10 to use in assigning the
persistence factor value as specified in
section 412212

"By

appropriate), sslect the ndloaeﬂn substance
pohn“ tially poses the greatest hagard ba:.dt
on its toxicity factor m. combined with
the applicable mobility, penmnnu. udl or

pathway, base the selection on the toxicity
factor alone (see sections 2 and 8).

728 Hmrdammbwmm,y To
calculate the hazardous waste quantity factor
value for sites containing radicactive
substances, evaluate source hazardous waste
quantity (see section 24.2.1) using only the
following two measures in the following
hisrarchy (these measures are consistent
with Tiers A and B for nonradioactive
hazardous substances in sections 2.4.2.1.1
snd 2421.3) .

A)t Radionuclide constituent quantity (Tier
* Radionuclide wastestream quantity (Tier

7251 Source hazardous waste quantity

- far rodionuclides. For each migration

pathway, assign a source hasardans waste
quantity value to each source havinga ™ -
eoauinmmmulmmtmmofa
thcm&mbdncuuhahd.lfcnhuoﬂ

exposure pathway, assign & source
quuqnhnbuchmd
observed contamination, as applicable to the

: dnntbdn.ovdunud.Allouhhmldou :
substances and hazardous

wastestreams to
specific sources (or areas of observed
containination) as specified in section 24.2.
7.251.1 Radionuclide constituent

_quantity (Tier A). Evaluste radionucitde

constitusnt quantity for each source {or area
of observed contamination) based on the
activity content of the radionuclides

allocated to the source (or area of observed

contamination) as follows:

o Estimate the net activity content (in
curies) for tha source {or arsa of observed
contamination) based on:-

~Either of the following equnions. as
spplicable:

n
N=8.1X10"XV) \ % AC,

where:

" N=Estimated net activity content
(in curies) for the source {or
ares of observed

tion).

contaminal

V=Total volume of material {in
cubic yards) in a source (or
ares of observed

* contamination) containing
radionuclides.
AC;=Activity concentration above

Nw38X10-%(V) £ Ac,
: RS

where:
N-Mmhduuwvuymum
- {in curies) for the source (or
area of observed -
contamination). -
V=Total volume of material (in -
gallons) in & source (or area of
" observed contamination) -

containing radi !
AC;= Activity concentration above
the ba

concentration {in pCi/1) for
sach radionuclide i allocated
to the source (o area of

--Bsmuvolnmnhﬂhm(a
. volume for the area of observed
eunhninndon)bandmmdsor
measurements.
~-For the soil exposure pathway, in
- estimating the volume for areas of
observed contamination, do not
‘include more than the first 2 feet of
depth, except: for those types of
areas of observed contamination
listed in Tier C of Table 5-2
(section 5.1.2.2), include the entire
deplh.m\iuﬂh-tmthlnzhctof
the surface.

. cnnvuiﬁoman-luofndmudiduto
equivalent pounds of nonradioactive
hazardous substances by multiplying the

activity sstimate for the source (or area of
observed

contamination) by 1.000.
¢ Assign this resulting product as the
radionuclide congtituent quantity value for
the source {or area of observed
contamination).

If the radionuclide constituent quantity for
the source (or area of observed
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quailly velue for he sousce (or ases of
ohnsrved costaminetion). Do 2ot sound o &
asesest .

pathwey Selng
“d'ﬁ.&rbhr
gt oumn s greaier [ §
zhxdlbtmﬁ
valus, select ¢ basssdous wests guentty
facter velus fiar this pothway fem Table 3-¢

(oaction 2423}
ik, qpeel ol
consiuent quanilly is
detepmined (ses ssation 725.11)

adegueiely
fior oll sowncus for all pustions of sousces snd
sulosses sumaining slier @ samevel action).

ansign e value Som Tobis 3-8 a0 e
hazaedous weste focter valus fior the
pothwny. ¥ he comntint

quantity is net adegueetuly determined for cne
or et sowoes {or eay or meve pertions of
souscas or seleases samaining alier & remevel
sciign). assign & factes value o0 follows:

o i any tusget far hat migpation pethwey
is sahjact o Lovel | ar Lovel B conceatraticn
{(sue sectign 7.5). sssign aliher the velee from
Tuabie 3-8 ar o value of 100, whichever is
:.-hh-h-‘ﬂ

*hﬂm

¢ N ame of he lxgets for hat pethwey is
subject to Level | or Level B concentretions,
susign a facter value s follows
~if hase bou bosn 20 remevel action.
asign either S velue from Teble 3-8
or o valag of 30 whichewer is grestes.
. an e hmedons weste quantity facter

astign
Tabis 3-8 or & vales of 10, whichewer is
:.-hlmﬂu-mm
7283 Calundstion of basardous waste
mined spdivective and sther hasaniscs
substances. Fex each sswrce (ar asea of
choarved contamsinstion) con inining mined

quuntily veluss—ane besad an sedisunclides
oo spaciied in sacions 7.2.5.1 theongh
72513 and the sther based e the
asagadicactive hasasdows sebetances as
aspecilied twough 24215
(et is, determing soch valne as Hf the other
type of substance was ast present). Sem the
twe velnss » delarmine & combised sewce

contamination).
Do st re=ad this valus o the noasest intager.
Use &i; csmbined sowrcs hasaedeons waste
quatity veles © calculate the hazasdous

eSS sowrass (or ane ar more partions of
sources or reieases remaining sher a removal
actisn) or for ane or more aress of cheerved
cantaminstian, as spplicable. assign the
valee foem Table 3-8 or the defanlt valune
spplicsbie for the pathway, whicheve is

groster. as the bazardous waste quantity
facter waiae for the pathway.
73 Toryets. For redicactive substances.

evaleste the targets factor c>'egory ae

spocifiad In soction 235 and sectisns 3 hrough
€, excapt: eslubiish Lavel } and Lovel B
concentaiiens ot sumpling locations as
epecified in secions 733 and 722
Per all palowaye (end Gosats), uee the
—n-.u-hln--
un“i‘-h
speciiad in saclians 3 Guengh € for sites
hassvdous

locolion (and the to the sstocieted targets)
as follows:

* Seloct the banchmarks from secties 7.32
spplicable to the pethway {or threst) being
evaluated

¢ Compare the cencesieations of

" sampies] t» thels benchmesk

for the patinsay (or xest) as specifiad In
aﬂn?.u.n:-:h*

o 1 aone of the sadionnciides eligibls ¥ be

" cvelunied for the sampling Jecation heve an

applicable banchamesk:, assign Level K to the
aciusl contominstion at het sampling

h-ﬂh*wﬂ
1:.3 Compavisen to banclmerks. Uss the

following media speciiic bunchmenks
(oxpensend in activity waits, far example. pCt/
| fur water, pCi/ig for soll amd for aquaiic
humen fosd chais esganissss, snd pCi/m® for
ait) for making the compasissas for the
indicated pathwey (ar Sneat):

* Maximun Contaninsnt Levels B4CLs)—
a—l--*lhpt-q-l
deinking weler hrest in surface water

e
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' mhbhm!u
: pﬂh\ny (ot threat) bdngl

.nauuchd ﬂn umplln; location to it
benchmark mlnﬂonm ﬁarlhmt:;;y

(orthut).Unulytiou

those radionuclides in the sample that meet
the criteria for an observed release (or
cbeerved contamination) for the pathway.

cxcqn:ﬁmnulplahmmﬂclmmn :

“food chain organisms may be used as
lpedﬁedhmﬂomtmmdtml!h

concentration of any applicable radionuclide

from sample equals or exceeds its
bcnd;’rkmhﬁa:mﬂdu&.
sampling location to be subject ta

ta Level I
mﬁmhhtmuﬂhmt).l!
benchmark to the .

mare than one

benchmark
.mmﬂomhlddiﬂm.hhaoﬂ

thway, assign Level 1
mm?mnhamﬂubaﬂmﬂ
measured gamma

radiation exposure ra'
oqualormedzﬁmuﬂubu@omdlwd .

(ul:ncﬁnn;lln.!).
- If no radionuclide individually equals or
exceeds its benchmark concentration, but

mm-mwdtdthrmm

!oun tion) for the sample ol:olidbh
or to
benulnhdfonthmmh see sections
4.1.3.3 and 4.2.3.3), calculats a valve far index

these radionuclides as specified in

Ifor
* section 25.2. If | equals or exceeds 1,

assign
lavnutnﬂnnnplinglouﬂon.!flhlun
than 1, assign Level IL
At sites containing mixed radicactive and
other hazardous substances, establish the

b e
to its
concentration(s). Use :;ly those
those substances in the sample

and

'mutﬁouihﬂl&rnohcndnhnc(or
. - observed contamination) for the pathway -
: cxupt:mnmphtﬁmmhchnmm

food chain organisms may be used as
specified in sections 41.9.3 and £.2.3.3. If the
concentration of one or more applicable

‘radionuclides or other hazardous substances
. from any sample equals or exceeds its -
benchmark

sampling location to be subject to Level 1

concentrations. If more than one benchmark

appliss to a redionuclide or othe bazardous
assign Level 1 if the concentrition

substance,
-dhuwdocohhnm

cable
i no radionuclide or other hazardous
substance individually exceed a benchmark .
concentration, but more than one :
radionnclide or other hazardous substance
sither meets the criteria for an observed
release (or observed contamination) for the
sample or is eligible to be evaluated for a
tissue sample, calculate an index I for both -
types of substances as specified in section
25.2. Sum the index 1 valugs for the two types

to the sample location. If it is less than 1,
calculate an index ] for the nonradicactive’
hazardous substances as specified in section
2.5.2. If | equals or exceeds 1, assign Level I to
&cnmpllngloutinn.lﬂhleuthanl -
assign Level IL,
[FRDoc.mﬁledlz-‘lS-mm]
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