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FOREWORD

The method for ranking hazardous substance facilities that is
described in this document was developed by The MITRE Corporation
under contract to the U.S. Envirommental Protection Agency. The
method has benefited from extensive review and comment by EPA
personnel, state officials, and interested parties in the private
sector.
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1.0 INTRODUCTION

The Comprehensive Envirommentul Responce, Joapi.sacion aud
Liability Act of 1980 (CERCLA) (PL 96-510) requires the President to
identify the 400 facilities in the nation warranting the highest
priority for remed;al action. In order to set the priorities,
CERCLA requires that criteria be established based on relativé risk
or danger, taking into account the population at risk; the hazardous
potential of the substances at a facility; the potential for
- contamination of drinking water supplies, for direct ﬂuman contact,
and for destruction of sensitive ecosystems; and other appropriate
factors.

This document describes the Hazard Ranking System (HRS) to be
used in evaluating the relative potential of uncontrolled hazardous
substance facilities to cause human health or safety problems, or
ecological or environmental damage. Detailed instructions for using
the HRS are given in the following sections. Uniform application of
the ranking system in each State will permit EPA to identify those
releases of hazardous subsfances that pose the greatest hazard to
humans or the environment. However, the HRS by itself cannot
establish priorities for the allocation of funds for remedial
_action. The HRS is a means for applying uniform technical judgement
regarding the potential hazards presented by a facility relative to
other facilities. It does not address the feasibility,

desirability, or degree of cleanup required. Neither does it deal



with the readiness or ability of a State to carry out such remedial

action as may be indicated, or to meet other conditions prescribed

in CERCLA.

The HRS assigns three scores to a hazardous facility:

e Sy reflects the potential for harm to humans or the
environment from migration of a hazardous substance away
from the facility by routes involving ground water, surface
water, or air. It is a composite of separate scores for

each of the three routes.

e Spp reflects the potential for harm from substances that
can explode or cause fires. :

® Spc reflects the potential for harm from direct contact
with hazardous substances at the facility (1.e., no
migration need be involved).

The score for each hazard mode (migration, fire and explosion
and direct contact) or route is obtained by considering a set of
factors that characterize the potential of the facility to cause
harm (Table 1). Each factor 1s assigned a numerical value (on a
scale of O to 3, 5 or 8) according to prescribed guidelines. This
value is then multiplied by a weighting factor yielding the factor
score. The factor scores are then combined: scores within a factor
category are added; then the total scores for each factor category

are multiplied together to develop a score for ground water, surface

water, ailr, fire and explosion, and direct contact.

In computing SFE or SDC’ or an individual migration route
score, the product of 1ts factor category scores is divided by the
maximum possible score, and the resulting ratio is multiplied by

100. The last step puts all sccres on a scale of 0 to 100.



TABLE 1

COMPREHENSIVE LIST TO RATING V_.TORS

FACTORS
HAZARD MODE FACTOR CATEGORY
GROUND WATER ROUTE SURFACE WATER ROUTE ] AIR ROUTE
Migration Route ¢ Depth to Aquifer of Concern ® Facility Slope and
. Characteriatics o Net Precipitation lutervening Terrain
. ® Permeability of ® One-Year 24-Hour Rainfall
Unsaturated Zone & Dietance to Nearest Surface Water
o Physical Stace e Phyeical State
Containment o Containmeat Containment
Waste ® Toxticity/Persistence Toxfcity/Perststence . laacuvlty/lncoupnttbuuy
Characterietice ® Hazardous Waste Quautity Hazardous Waste Quantity e Toxicity
e Hazardous Waste Quantity
Targets ¢ Cround Water Use ® Surface Water Use & Lend Use
¢ Distance to Nearest Well/ ® Distance to Seasftive 9 Populetion Within 4-Mile Radius
Population Secrved Eavironment ® Distance to Sensttive
® Population Served/Distance tavironment
to Water Intake Downstream
Fire and Contatament ¢ Contsinment
Explosion
Waste s Direct Evidence
Characteristics e Ignitabilicy
® Resctivity
e Incompatibility
o Hazardous Waste Quant 1ty
e Distance to Hearest Populstion
Targets e Distance to Nearest Building
¢ Distance to Nearest Seneitive Environment
¢ Land Use
¢ Population Within 2-Mfle Radius
® MNumber of Buildings Within 2-Mile Radius
Direct OGboerved Incident e Observed Incident
Contact
Acceseibility ® Accessibility of Hazardous Substances
Containment e Contaioment
Toxicity e Toxicity
Targets ® Population Within 1-Mtle Radius
@ Distance to Critical Rabitat




SM 1s a composite of the scores for - r - . sossible

migration routes:

Sy = 1 s2, + s2, + s2
M T.—T3 gv sw a

where: Sgw = ground water route score

Sgw = surface water route score

S3 = air route score
The effect ¢f this means of combining the route scores is to
emphasize the prim-ry (highest scoring) route in aggregating route
scores while gi{- . ; some additional consideration to the secondary
or tertiary rou. . if they score high. The factor 1/1.73 is used
simply for the purpose of reducing SM scores to a 100-point scale.

The HRS does not quantify the probability of harm from a
facility or the magnitude of the harm that could 1. ... although
the factors have been selected in order to approximate both those
elements of risk. It is a procedure for ranking facilities in terms
of the potential threat they pose by describing:

e the manner in which the hazardous substances are contained,

e the route by which they would be released,

e the characteristics and amount of the harmful substances, and

e the likely targets.

The multiplicative combination of factor category scores 1is an
approximation of the more rigorous approach in which one would
express the hazard posed by a facility as the product of the
probability of a harmful occurrence and the magnitude of the

potential damage.



The ranking of facilities nationally for remedial action will

be based primarily on su. sFE and SDc may be used to identify

facilities requiring emergency attention.



2.0 USING THE HAZARD RANKING SYSTEM - GENERAL CONSIDERATIONS

Use éf the HRS requires considerable information about the
facility, its surroundings, the hazardous substances present, and
the geological character of the area down to the aquifers that may
be at risk. Figur; 1 11llustrates a format for recording general
information regarding the fe-1lity being evaluated. It can also
serve as a cover sheet for i .e work sheets used in the evaluation.

Where there are no data for a factor, it should be assigned a
value of zero. However, if a factor wiéh no data is the only factor
in 1 category (e.g., containment), then the factor is given a score
of 1. 1If data are lacking for more than one factor in connection

S or §

with the evaluation of either sgw' st, Sa’ FE pC?

that route score is set at zero.

The following sections give detailed instructions and guidance
for rating a facility. Each secti#n begins with a work sheet
designed to conform to the sequence of steps ;équired to perform the
rating. Guidance for evaluating each of the factors then follows.
Using the guidance provided, attempt to assign a score for each of
the three possible migration routes. Bear in mind that if data are
missing for more than one factor in connection with the evaluation
of a route, then you must set that route score at 0 (i.e., there 1is

no need to assign scores to factors in a route that will be set

at 0).



Facility name:

Location:

EPA Reglon:

Person(s) in charge of the faciiity:

Name of Reviewer: Date:
General descriptior. of the facility:

(For exampie: landt:l, surface impoundment, pile, container; types of hazardous substances; location of the
hdluy;comamlnauonm;;cmm;mdmmmmumwm.m)

FIGURE 1
HRS COVER SHEET




3.0 GROUND WATER MIGRATION ROUTE

3.1 Observed Release

If there is direct evidence of release of a substance of
concern from a facility to ground water, enter a score of 45 on
line 1 of the work sheet for the ground water route (Figure 2); then
you need not evaluate route characteristics and containment factors
(l1ines 2 and 3). Direct evidence of release must be analytical. If
a contaminant is measured (regardless of frequency) in ground water
or in a well in the vicinity of the facility at a significantly (in
terms of demonstrating that a release has occurred, not in terms of
potential effects) higher level than the background level, then
quantitative evidence exists, and a release has been observed.
Qualitative evidence of release (e.g., an oily or otherwise
objectionable taste or smell in well water) constitutes direct
evidence only if it can be confirmed that it results from a release
at the facility in question. If a release has been observed,

proceed to "3.4 Waste Characteristics™ to continue scoring. If

direct evidence is lacking, enter a value of 0 on line 1 and

continue the scoring procedure by evaluating Route Characteristics.

3.2 Route Characteristics

Depth to aquifer of concern i1s measured vertically from the

lowest point of the hazardous substances to the highest seasonal
level of the saturated zone of the aquifer of concern (Figure 3).
This factor is omne indicator of the ease with which a pollutant from
the facility could migrate to ground water. Assign a valde as

follows:



Ground Water Route Nork Sheet

Assign.. Value Multi- Max. Ref.
Rating Factor iCircle One) plier Score Score | (Section)
E] Observed Reiease 0 45 1 45 3.1
it observed release is given a scorg of 45, proceed to line E
I observed release is given a score of 0, proceed to line @
@ Route Characteristics 3.2
Depth to Aquifer of 01 2 3 2 -]
Concern
Net Precipitation 01 23 1 3
Permeability of the 01 2 3 1 3
Unsaturated Zone
Physical State 01 23 1 3
Total Route Characteristics Score 15
@ Containment 01t 223 1 3 33
E Waste Characteristics 3.4
Toxicity/ Persistence 0 38 9121518 1 18
Hazardous Waste 0123 45 8 1 8
Quantity
Total Waste Characteristics Score 26
@ Targets 3.5
Ground Water Use o 1t 2 3 3 9
Distance to Nearest 0 4 6 8 10 1 40
Well/Population 12 16 18 20
Served 24 30 32 35 40
Total Targets Score 49
B tiine [T is 45. muttioy (1] x [3 x [3]
it tine [1] is 0, muitiply [2] x x [ x [3] 57,330
Divide line @ by 57,330 and muitiply by 100 sgw-

GROUND WATER ROUTE WORK SHEET

FIGURE 2

10
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*Treat target and route characteristics factors consistently. For example, 1f the upper aquifer is
the aquifer of concern, then the "depth to aquifer of concern" 1s 20 feet and the "population served"
is 5 persons. If the lower aquifer is "of concern", the "depth" 1s 120 feet (assuming no known
contamination below the indicated "hazardous substance") and the "population" 1s 5000 persons.

If the upper aquifer is contaminated and the lower aquifer is “of concern", the “depth" would be
80 feet (vertical distance between hazardous substance and aquifer of coucern) and the population
would be 5000 persons. )

FIGURE 3
DEPTH TO AQUIFER OF CONCERN®*



Distance Assigned Value

>150 feet 0
76 to 150 feet 1
21 to 75 feet 2
0 to 20 feet 3

Net precipitation (precipitation minus evaporation) indicates

the potential for leachate generation at the facility. Net seasonal
rainfall (seasonal rainfall minué seagonal evaporation) data may be
used if available. If net precipitation is not measured i{n the
region in which the facility 1s located, calculate it by subtracting
the mean annu.i lake evaporation for the region (obtained from
Figure 4) from ﬁhe normal annual precipitation for the region
(obtained from Figure 5). EPA Regional Offices will have wmaps for

areas outside the continental 7.S§. Assign a value as follows:

Net Precipitation Assigned Value
< <10 inches 0.

-10 to +5 inches 1

+5 to +15 inches 2
>+15 inches 3

Permeability of unsaturated zone (or intervening geological

formations) is an indicator of the speed at which a contaminant
could migrate from a facility. Assign a value from Table 2.

Physical state refers to the state of the hazardous substances

at the time of disposal, except that gases generated by the
hazardous substances in a disposal area should be considered in
rating this factor. Each of the hazardous substances being

evaluated is assigned a value as follows:

12
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TABLE 2

PERMEABILITY QF GEOLOGIC MATERIALS*

Approximate Range of Assigned
Type of Material Hydraulic Conductivity Value

Clay, compact till,-shale;.unfractured <1077 ca/sec 0
metamorphic and igneous rocks

Silt, loess, silty clays, silty 1075 - 1077 cam/sec 1
loams, clay loams; less permeable

limestone, dolomites, and sandstone;

moderately permeable till

Fine sand and silty sand; sandy 10-3 - 10~5 ca/sec 2
loams; loamy sands; moderately :

pemmeable limestone, dolomites, and

sandstone (no karst); moderately

fractured igneous and metamorphic

rocks, some coarse till

Gravel, sand; highly fractured 1073 ca/sec . 3
igneous and metamorphic rocks;

permeable basalt and lavas;

karst limestone and dolomite

*Derived from:

Davis, S. N., Porogity and Permeability of Natural Materials in Flow-Through
Porous Media, R.J.M. DeWest ed., Academic Press, New York, 1969 .

Freeze, R.A. and J.A. Cherry, Groundwater, Prentice-Hall, Inc., New York, 1979

15



Physical State Assigned Value

Solid, consolidated
or stabilized 0

. Solid, unconsolidated

or unstabilized 1
Powder or fine material 2
Liquid, sludge or gas 3

3.3 Containment

Containment 1s a measure of the natural or artificial means
that have been used to minimize or prevent a contaminant from
entering ground water. Examples include liners, leachate collection
systems, and sealed containers. In assigning a value to this rating
factor (Table 3), consider all ways in which hazardous substances
are stored or disposed at the facility. If the facility involves
more than one method of storage or disposal, assign the highest from
among all applicable values (e.g., if a landfill has a containment
value of 1, and, at the same location, a surface impoundment has a
value of 2, assign containment a value of 2).

3.4 VWaste Characteristics

In determining a waste ;haracteristics score, evaluate the most
hazardous substances at the facility that could migrate ({.e., if
scored, containment is not equal to zero) to ground water. Take the
substance with the highest score as representative of the potential
hazard due to waste characteristics. Note that the substance that

may have been observed in the release category can differ from the

16



TABLE 3

CONTAINMENT VALUE FOR GROUND WATER ROUTE

L1

Assign containment s value of 0 1f: (1) sll the hazardous substances at the fecility are underlain by en essentially non permesble surface (natural or arti-
ficial) and adequate leachate collection systems snd diversion systems are present; or (2) there 1s no ground water in the vicinity. The value "0" does mot
indicate no risk. Rather, it indicates a significantly lowsr relative risk vhen compared with more serious sites on a national level. Otherwiss, evaluats
the contetoment for esch of the different mesns of storage or disposal at the facility using the following guidance.

A. Surface lmpoundment C. FPiles
Asstgned Value Assigned Value

“ .

Sound run-oa diversion structure, 1] orl;:l.u:c::::::dnn:.:::t:n:::::::::. o

essentially non permesble liner (natural or . and esssantisll ;on resable liner *

artificial) compatible with the wvaste, and y pe

adequate lesachate collection systes Piles uncovered, waste unetablised, i

Essentially non permeable compacibie liner 1 ::::::::z :;::‘..bh liner, and leschste

with no leachate collection aystems; or )

inadequate freeboard ) Piles uncovered, waste unstabilised, 2

’ mod reeal 11

Potentimlly unsound run-on diversion . 2 1u:::::lzoﬁ.ct£::'.y.::. 404 mo '

structure; or moderately permasble

compstible liner Piles uncovered, waste unstablized, and oo 3
1 .

Unsound run-on diverston structure; no 3 iner

liner; or focompatible liner D. Landffll

B. Containers Assigned Vsl.

Assigned Value Essentislly non permeable liner, liner 0

compatible with te, and adequate

Containers sesled and in sound condition, /] leachate couqct:‘o: l;lta- e

adequate liner, and adequate leachate

collection system Essentially non permesble compatible liner, oo 1
leachate collection system, and lendffll surface

Contsainers sealed and in sound condition, 1 precludes ponding

a0 liner or moderately permeable liner
Moderately permeable, compatible liner, and landfill 2

(l:ot:t:luau leaking, moderately permeable 2 surface precludes ponding
e

No liner or incompatible liner; woderately 3
Coantainers leaking and no liner or incompatible 3 permeable compatible liner: landfill surface

liner encourages ponding; no run—on control



substance used in rating was:ie characteristics. Where the total
ioventory of substances in a facility is known, only those present
in amounts greater than the reportable quantity (see CERCLA

Section 102 for definit;on) may be evaluated.

Toxicity and Persistence have been combined in the matrix below

because of their important relationship. To determine the overall
value for this combined factor, evaluate each factor individually as
discussed below. Match the individual values assigned with the
values in the matrix for the combined rating factor. Evaluate
several of the most hazardous substances at the facility

independently and enter only the highest score in the matrix on the

work sheet.

Value for Persistence

Value for Toxicity 0 1 2 3

0 0 0 0 0
1 3 6 9 12
2 6 9 12 15
3 9 12 15 18

Persistence of each hazardous substance is evaluated on its

biodegradability as follows:

Substance Assigned Value
Easfly biodegradable compounds 0
Straight chain hydrocarbons 1
Substituted and other ring compounds 2

Metals, polycyclic compounds and
halogenated hydrocarbons 3

18



more specific information is given in Tables 4 and 5.
Toxicity of each hazardous substance being evaluated is given a
value using the rating scheme of Sax (Table 6) or the National Fire

Protection Association (NFPA) (Table 7) and the following guidance:

Toxicity Assigned Value
Sax level 0 or NFPA 'evel O 0
Sax level 1 or NFPA .evel 1 ' 1
Sax level 2 or NFPA level 2 2
Sax level 3 or NFPA level 3 or 4 3

Table 4 presents values for some common compounds.

Hazardous waste quantity includes all hazardous substances at a

lfacility (as received) except that with a containment value of 0.
Do not 1nc1§de amounts of contaminated soil or water; in such cases,
the amount of contaminating hazardous substance may be estimated.

On occasion, it may be necessary to convert data to a common
unit to combine them. In such cases, 1 ton = 1 cubic yard = 4 drums
and for the purposes of converting bulk storage, 1 drum =

50 gallons. Assign a value as follows:

Tons/Cubic Assigned
Yards No. of Drums Value

0 0 0
1-10 1-40 1
11-62 41-250 2
63-125 251-500 3
126-250 501-1000 4
251-625 1001-2500 5
626-1250 2501-5000 6
1251-2500 5001-10,000 7
>2500 >10,000 8

19



_ TABLE 4
WASTE CHARACTERISTICS VALUES
FOR SOME COMMON CHEMICALS

CED(ICAL/COMPOUND

Acetaldebyde
Acetic Actd
Acetons

Aldria

dsmounis, Anhydrous
Aniline

Jeniens

Carbon Tatrachloride
Chivrdans

i (hlorobensens

| Chlorofore
Cresol-0
Cresol-is?
Cyclohaxase

Endria

Sthyl Benzeme
Yorualdebyde
Foruic Actd
fypdrochloric Acid
Isepropyl Keher
Lindaoe

Mathase

Nothyl Ethyl Kstoue
Mathyl Parathion ia Iylema Solutf{oa
Rapbthalens

Wierie Acid
Farathios

- uuuu‘uno—uuuuununuuuuu«uuuuuuu
- u%o- :owunooa—uu——-uu,&u——-@ubo -]
» ‘- O N W w u-uounu—u—nougouu-—-—\ouu

£
f
K
S
-2
. o w

-
o 0 © O wN O

Van Sostrand Khe . th od,,
highest rating listed under each chemical is used.
2

JRB Associates, lac., Mathodology for Rating the Basard
Potantial of Waste DtggE 3!:0.. Ney 3, !’u.

’I-uonl Pire Protaction Associstion, Matiomal Pire Codes,
Vol. 13, ¥o. 49, 1977,

'?uuuuux judgaent besed o infevmation ceutained im the
U.S. Coast Guard CHRIS Maserdous Chamical Dets, 1978.

4 Professional judgeent based om emisting litevature.
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T2

TABLE 5

PERSISTENCE (BIODEGRADABILITY) OF
SOME ORGANIC COMPOUNDS*

VALUE = 3 HIGHLY PERSISTENT COMPOUNDS VALUE = 1  SOMEWMAT PERSISTENT COMPOUNDS
aldrin heptachlor acetylens dichloride 1imonans
benzopyrene haptachlor epoxide behenic actd, mathyl ester methyl ester of lignoceric acid
bensothiszole 1,2,3,4,5,7,7-haptachloronorbornena benzens methane
benzothiophens haxachlorobensens benzens sulfonic acid 2-mathyl-3-ethyl-pyrtdine -
benzyl butyl phthalate hexachloro-1, 3~butadiens butyl benzens mathyl naphthalens
bromochlorobansess hazachlorocyclohaxzane butyl bromide mathyl palaitate
bromofora butassl hexachloroethans e-caprolactam mathyl phenyl carbinol
bromophanyl phyatl ether wathyl benszothiaszole carbon-disulfide mathyl stearate
chlordane pentachlorcbiphenyl o-cresol naphthalens
chlorochydroxy bensepbencae pentachlorophancl decane novans
bis-chloroisoprophyl ether 1,1,3,3-tetrachlorcacetone 1,2-dichloroethans octans
®a-chloronitrobensens tatrachlorobiphenyl 1,2-dimathoxy bensane octyl chlortds
ooe thiomethylbensothisxole 1,3-dimathyl hthalens peatans
opt trichlorobensene i,é-dimethyl phenol phenyl benzoate
dibromcbsnsens trichlorobiphenyl dioctyl adipate phthalic anhydride
dibutyl phthalace trichlorofluoromathans o~dodecans propylbanzene
1, 4-dichlorobenzens 2,4,6-trichlorophencl athyl bensene l-terpisesol
dichlorodifluorosthane tziphenyl phosphate 2-ethyl-n-haxsne tolusne
dieldria bromodichloromethane o-ethyltolusns vinyl beasene
diethyl phthalate bromoforms isodecans xylece
di(2-ethylhexyl)phchalate carboa tetrachloride 1soprophyl bensens
dihexyl phthalate chloroform
di-fsobutyl phthalate chloromochloromathane
dimethyl phthalate dibromodichlorcethsne
4.Hmlttr2-umphuwl tetrachloroethane
dipropyl phthalate 1,1,2~trichlorcathane
endrin

VALUR = 2 PERSISTENT COMPOUMDS VALUR = 0  MNONPERSISTENT COMPOUNDS

\

acenaphthylens cis-2-ethyl-4-methyl-1,3-dioxolane acetaldehyde mathyl bansoate
atrasine trans-2-ethyl-4-methyl-1,3-dioxolane acetic actd 3-mathyl butanol
(diethyl) atrasine guaiacol acetons mathyl ethyl ketooe
barbital 2-hydroxyadiponitrile scetophencae 2-methylpropancl
borneol isophorone benzoic scid octadacans
bromobenzens iadens di-isobutyl carbinol pentadacane
camphor 1iscborneol docosane pantancl
chlorobenzens isopropeayl-r-isopropyl bensene eicossne propeanol
1,2-bis-chloroethoxy sthace 2-msthoxy biphenyl ethanol propylaamine
b-chloroethyl msthyl ether wethyl biphenyl ethylasine tetradecans
chloromsthyl ethar msthyl chloride hexadecane o-tridecans
chloromethyl ethyl ether methylindane methanol o~undecane
3-chloropyridine msthylene chloride
di-t-butyl-p-bensoquinone oitroanisole
dichloroethyl ether nitrobenzene

dihyrocarvoae
dimethyl sulfoxide
2,6-dinitrotolusne

1,1,2~trichloroethylens
trimethyl-trioxo-hexahydro-trisxine
iosmer
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TABLE 6

SAX TOXICITY RATINGS

[ - as

This designatioa is gives to materials vhich fall iato ome of the
tollowiag categories:

(a) Materfale which cause 20 haru under say conditioms of cormsl use.

(d) Meterials which produce tomic effects os umsns culy uader the
wost wouaual coaditiocas or by overvhalaiag dosage.

L = Siighe Yomicity® (low)ee

(8) Acute focal. Materisls which om single sxposures lastiag
seconds, minutes, or hours caugs ocaly slight effects om ths skia or
aucuwous membranes regardlass of the sxtemt of the exposurs.

(b) Acute sayslemic. Materisls which cam be absorbed iato the
body by iahalation, ingestiom, or through the eshin sud which produce
only slight effects following simgle azposurss lasting seconds, aisutes,
or hours, or following ingestion of s single dose, tegardless of the
quantity sbsorbed or the extent of exposure.

(c) Chronic Local. Materisls which on continuous or repesated
exposures aextending over pericds of days, mcuths, or yeace cause cmly
slight and usually reversible harm to the skin Of sucous ssabranes.
The sxtent of exposurs msy be great or small.

(4) Chronic syslemic. Materials which cen be sbsorbed into the
body by Luhalation, ingestion, or through the ekin and which produce
only elightly usually reversible sffacts extending over days, months,
or years. The exteat of the axposurs may be great or small.

ln general, those substsnces classifled ss baving “slight toxicity”
produce changes in the human body which are resdily reversible end
which will diseppear followiag termination of exposure, sither with
or without medical treatment.

2 « Nodayate Tomicity* (Mod)#s

(s) Acute local. Materisls wvhizh om eilngle sxposure
lasting seconds, aiautes, or houss craee moderate effects ou
the skia or sucous mmmbranes. fhese n"un -y bo the Tesulc
of iatemse exposure for & matter or
for a matter of hours.

(v) Acute systemic. Waterisls which can be sbsorbed iato
the body by ishalatice, iagestice, or through the shin aad
produce modsrate affecte followiag simgls sxposures lastiag

seconds, minutes, o hours, or follewiag Llagsstiom of a-single

(:) Chronic Local. l-:uuu which om cantinuous or
periods of dsys, mouths, o1
yuu cauee -ndauu hare to t.h .u. or wmucous msmbranss.

{d) Chaonic aystemic. Materials which can be absorbed
iato the body by imhalation, isgestiom, or through the skin and
which produce woderate effects following continuous of repsated
sxposures asteading over psriods of days, womths, or years.

Those substances clsssified as having "wodarate tozicity™
may produce irteversible as well as reversible changes in the
husas body. These changee are oot of such saverity as to
thresten 1life or to produce serious physicsl tapsirment.

3 » Bevers Toxicity® (Migh)ee

(a) Acule Local. Macteriale which on single exposure
lasting seconds or mimutes cause iajury to ekin or mucous
nembranes or sufficient severity to thresten life or to cause
permasent physical impairment or disfigutemsat.

(b) Acufe syslemic. MWatertials which can be absorbed fato
the body by inhalatiom, ingestiom, or through the skic anl which
can csuse injury of sufficient severity to threaten iife
following a eingle lasting » Binutes, or houre,
or followiag iagestiom of & siagle doss.

(e) Chaonic Local. Materials which oa cootinuous or
ding over pertiods of days, mooths, or
yesars cas uuu fajury to skia of @mcous membranse of sufficteat
saverity to thresten life or csuse permsneat impairmsat, which
disfiguremsat, or irreversible cheags.

(4) Chaonic sgetemic. MNaterisls which can be absorved
into the body by lation, fagsstiom or through the skin and
which cen cause death or serious physical ispairment (ollowing
continuous or repeated axposures to small amcvmts extesnding
ovar periods of days, moaths, or years.

*Sax, N.I., Dangerous Properties of Industrial Materials, Van Nostrand Rheinhold Company,

New York, 4th Edition, 1975.

New York, 5th Edition, 1979.

**Sax, N.I., Dangerous Propertjes of Indugtrial Materials, Van Nostrand Rheinhold Company,



TABLE 7

NFPA TOXICITY RATINGS*

0 Materials which on exposure under fire conditions would offer no
health hazard beyond that of ordinary combustible material,

1 Materials only slightly hs=»ardous to health. It may be
desirable to wear self-co :ained breathing apparatus.

2 Materials hazardous to heaith, but areas may be entered freely
with self-contained breathing apparatus.

3 Materials extremely hazardous to health, but areas may be
entered with extreme care. Full protective clothing, including
self-contained breathing apparatus, rubber gloves, boots and
tends around legs, arms and waist should be provided. No skin
surface should be exposed.

4 A fow whiffs of t! _._. ur vapor could cause death, or the gas,
vapor, or liquid could be fatal on penetrating the fire
fighters' nomal full protective clothing which is designed for
resistance to heat. For most chemicals having a Health 4
rating, the nomal full protective clothing available to the
average fire department will not provide adequate protection
against skin contact with these materials. Only special
protective clothing designed to protect agaicst the specific
hazard should be worn.

*National Fire Protection Association. National Fire Codes,
Vol. 13, No. 49, 1977,
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3.5 Targets

Ground water use indicates the nature of the use made of ground

water drawn from the aquifer of concern within 3 miles of the
hazardous substance, including the geographical extent of the
measurable concentration in the aquifer. Assign a value using éhe
following guidance:

Grourd Water Use Assigped Value

Unusable (¢ ., extremely saline aquifer,

extremel . .ow yleld, etc.) 0
Commercis -ndustrial or irrigation and

anothe. -ater source presently available;

not used, but usable 1

Drinking water with municipal water from
alternate unthreatened sources presently
available (i.e., minimal hookup requirement=);
or commercial, industrial or irrigation with no
other water source presently available 2

Drinking water; no municipal water from alternate
unthreatened sources presently available 3

Distance to nearest well and population served have been
combined in the matrix below to better reflect the important
relationship between the distance of a population from hazardous
substances and the size of the population served by ground water
that might be contaminated by those substances. To determine the
overall value for this combined factor, score each individually as
discussed below. Match the individual values assigned with the

values in the matrix for the total score.
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Value for

Value for Distance

Population to Nearest Well

Served 0 1 2 3 4
0 0 0 0 0 0
1 0 4 6 8 10
2 0 8 12 16 20
3 0 12 18 24 ‘30
4 0 16 24 32 35

5 0 20 30 35

40

Distance to nearest well is measured from the hazardous

substance (not the facility boundary) to the nearest well that drawvs

water from the aquifer of concern.

If the actual distance to the

nearest well is unknown, use the distance between the hazardous

substance and the nearest occupied building not served by a public

water supply (e.g., a farmhouse).

If a discontinuity in the aquifer

occurs between the hazardous substance and all wells, give this

factor a score of 0, except where it can be shown that the

contaminant is likely to migrate beyond the discontinuity.

illustrates how the distance should be measured.

using the following guidance:
Distance

>3 miles

2 to 3 miles

1 to 2 miles
2001 feet to 1 mile

< 2000 feet

25
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In the situation depicted above, the distance between the hazardous substance

and the nearest well (No. 1) is ¥ mile.

If well No. 1 did not exist, the distance

to well No, 2 would be immaterial since there is a discontinuity in the aquifer
(surface water) between it and the hazardous substance. Under such circumstances,
the factor score would be "0", However, if it could be demonstrated that the con-

taminent had bridged the discontinuity, then the distance to the nearest well would
be 2 miles (assuming well No. 1 does not exist).
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Population served by ground water is an indicator of the

population at risk, which includes residents as well as others who
would regularly use the water such as workers in factories or
offices and gtudents. Include employees in restaurants, motels, or
campgrounds but exclude customers and travelers passing through the
area in autos, buses, or trains. If aerial photography is used, and
residents are known to use ground water, assume each dwelling unit
has 3.8 residents. Where ground water is used for irrigatiom,
convert to population by assuming 1.5 persons per acre of irrigated
land. The well or wells of concern must be within three miles of
the hazardous substances, including the area of known aquifer
contaﬁination, but the "population served” need not be. Likewise,
people within three miles who do not use water from the aquifer of
concern are not to be counted. Assign a value as follows:

Population Assigned Value

0
1-100
101-1,000
1,001-3,000
3,001-10,000
>10,000

(VAR LR Ve S I =]
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4.0 SURFACE WATER ROUTE

4.1 Observed Release

Direct evidence of release to surface water must be
quantitative evidence that the facility is releasing contaminants
into surface water. Quantitative evidence could be the measurement
of levels of contaminants from a facility in surface water, either
at the facility or downhill from it, that represents a significant
(in terms of demonstrating that a release has occurred, not in terms
of potential effects) increase over background levels. If direct
evidence of release has been obtained (regardless of frequency),
enter a value of 45 on line 1 of the work sheet (Figure 7) and omit
the evaluation of the route characteristics and containment
factors. If direct evidence of release is lacking, enter a value of
0 on line 1 and continue with the scoring procedure.

4.2. Route Characteristics

Facility slope and intervening terrain are indicators of the

potential for contaminated runoff or spills at a facility to be
transported to surface water. The facility slope is an indicator of
the potential for runoff'or spills to leave the facility.
Intervening terrain refers to the average slope of the shortest.path
which would be followed by runoff between the facility boundary and
the nearest downhill surface water. This rating factor can be
assessed using topographic maps. Table 8 shows vaiues assigned to

various facility conditions.
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Surface Water Route Work Sheet

Rating Factor

Assigned Value Multi-
(Circle One) plier

E Observed Release 0 45 45 J 4.1
If observed release is given a value of 45, proceed to line E
If observed release is given a value of 0, proceed to line @
@ Route Characteristics 4.2
Facility Slope and Intervening 0 1 2 3 3
Terrain
1-yr. 24-hr. Rainfall 012 3 1 3
Distance to Nearest Surface 012 3 8
Water
Physical State 01 23 3
Total Route Characteristics Score 15
@ Containment 012 3 3 4.3
E Waste Characteristics ' 4.4
Toxicity/ Persistence 0 3 6 9121518 18
Hazardous Waste 012345867 8 8
Quantity
Total Waste Characteristics : .ore 28
@ Targets 4.5
Surface Water Use 0 2 3 3 9
Distance to a Sensitive 0 2 3 6
Environment
Population Served/Distance 0 4 6 8 10 40
to Water intake 12 18 18 20
Downstream 24 30 32 35 40
Total Targets Score 55
B wune [1] is 45, muitiply [ x [&] x [5
64,350

ittine [3] is o, mutiply [2] x 3] x [ x [8]

Divide line [6] by 64,350 and multiply by 100

Ssw =

SURFACE WATER ROUTI: WORK SHEET

FIGURE 7
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TABLE 8

VALUES FOR FACILITY SLOPE AND INTERVENING TERRAIN

Intervening Terrain

Terrain Average
Slope £3%; or
Site Separated
from Water Body Terrain Terrain Terrain
by Areas of Average Average Average Site 1in
Higher Slope Slope Slope Surface
Facility Slope Elevation 3-5% 5-82 >8% Water
Facility is closed basin . 0 0 0 0 3
Facility has average
slope <32 o 1 1 2 3
Average slope 3-5% 0 1 2 2 3
Average slope 5-8% 0 2 2 3 3
Average slope >82 0 2 3 3 3




One-year 24-hour rainfall (obtained from Figure 8) indicates

the potential for area storms to cause surface water contamination
as a result of runoff, erosion, or flow over dikes. Assign a value

as follows:

Amount of Rainfall Assigned Value
(inches)
<1.0 0
1.0-2.0 1
2.1-3.0 2
3.0 3

Distance to the nearest surface water is the shortest distance

from the hazardous substance, (not the facility or property
boundary) to the nearest downhill body of surface water (e.g., lake
or stream) that is on the course that runoff can be expected to
follow and that at least occasionally contains water. Do not
include man-made ditchés which do not comnect with other surface
wvater bodies. 1In areas having less than 20 inches of normal annual
precipitation (see Figure 5), consider intermittent streams. This
factor indicates the potential for pollutants flowing overland and
into surface water bodies. Assign a value as follows:

Distance Assigned Value

>2 miles

1 to 2 miles
1000 feet to 1 mile

<1000 feet

wN = O

Physical state is assigned a value using the procedures in

Section 3.2.

32



£e

, 7 =g T T 2 i ’ N | 7 T T i
J . / ); , N '.‘ \ ‘ /./ A I\\',:
__\ : S RN
! a /‘ N . _E] \ J .--"--..':t . g \4) (( ‘i(::
o i it \ — ! G ‘
o ’_’ > - ‘- y Y
~/ % \ YN W ! 7 ﬁt o
. r — Y ?
/ | T j
I\‘ . HTIL’E 'ﬁ: 1 - . LI 4 n
= PR SR ~ A
o v .ll N
» " J —*‘r 3 \
N ? ° E l
I \ { I AT :
] n 224
-~ / . 7 ! ‘ 9 . /L
) - ‘Hi4Tul 3 -
1, _ dheiti el
e , 5 5 A \
i 4 g7, AT \ \
/ : o
P . - ‘ 7
: ! )4\ . < - \\ -
’ = i = v \
"W ' v E{i . Y ) - * \
u ‘ "’ 5 - 3 L. E
7, | ‘ ...co\ SN ~ ‘ -
'\\ adl
) . L i . ieImanvET -l H L

Sourc.:. Bsinfall Frequency Atlas of the United States, Technical Paper No. 40, U.S. Depsrtment of Commerce,

U.S. Goverament Printing Office, Washingtoa, D.C., 1963.

FIGURE 8
1-YEAR 24-HOUR RAINFALL
(INCHES)



4.3 Containment

Containment is a measure of the means that have been taken to
minimize the likelihood of a contaminant entering surface water
either at the facility or beyond the facility boundary. Examples of
containment are diversion structures and the use of sealed
containers. If more than one type of containment is used at a
facility, evaluate each separately (Table 9) and assign the highest

score.

4.4 Waste Characteristics

Evaluate waste characteristics for the surface water route with

the procedures described in Section 3.4 for the ground water route.

4.5 Targets

Surface water use brings into the rating process the use being

made of surface water downstream from the facility. The use or uses
of interest are those associated with water taken from surface

waters within a distance of three miles from the location of the

hazardous substance. Assign a value as follows:

Surface Water Use Assigned
(Fresh or Salt Water) Value
Not currently used 0
Comhetcial or industrial 1

Irrigation, economically

important resources (e.g.,

shellfish), commercial food

preparation, or recreation (e.g.,
fishing, boating, swimming) 2

Drinking Water
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TABLE 9

CONTAINMENT VALUES FOR SURFACE WATER ROUTE

Assign contaioment e value of 0 1f:
all runoff, spills,
for each of the diff

(1) all the waste at the site 1s
or leaks from the waste; or (2) iatervening terrsin precludss
erent means of storage or dispossl at the stte and assign a v

surrounded by diversion structures that are in sound condition and adequate to contaln

runoff from entering surface vater. Othervise, evaluate the containment
alus as follows: '

A. Surface Impoundment

Sound diking or diversion sttucture,
adequate freeboard, and no erosion
evident

Sound diking or diverston structurs, but
inadequate freeboard

Diking not lesking, out potentially unsound

Diking unsound, leaking, or in danger
of collapse

B. Containers

Containers sealed, 1n sound condition, and sur-

rounded by sound diversion or contsinment system

Containers sealed and in sound condition,
but not surrounded by sound diversion
or containment system

Containers lesking and diversion or containment
etructures potentially unsound

Contatiners lesking, and no diversion or containment 3

structures or diversion structures leaking or
danger of collapse

Assigned Value
0 -

Assigned Value
0

in

C. Maats Pilas

Piles are covered and surrounded
by sound diversion or contaioment systea

Piles covered, wastes unconsolidated,
diversiom or coateiument systea not adequate

Piles not d, vastes 1=~
dated, and diversiom or contaioment
systea potentislly unsound

Piles not coversd, vastes unconsolidated,
and no diversion or comtatnment or diversion
system lesking or in dangsr or collapse

D. landfill

Landf1ll slops precludes runoff, landfill
surrounded by sound diversion system,
or landfill has adequate cover saterial

Landfill not sdequately covered snd
diversion system sound

Landfi11 not covered and diversion system
potentially unsound

Landf1ll not covered and no diversion
system pressnt, or diversion eystem unsound

Assigned Value
0

Assigned Valve
]




Distance to a sensitive environment refers to the distance from

the hazardous substance (not the facility boundary) to an area
containing an important biological resource or to a fragile natural
setting that could suffer an especially severe impact from
pollution. Table io provides guidance on assigning a value to this
rating factor.

Population served by surface water with water i{ntake within 3

miles downstream {rom facility (or 1l mile in static surface water

such as a lake) 1s a rough indicator of’the potential hazard
exposure of the nearby population served by potentially contaminated
surface water. Measure the distance from the prosable point of
entry to surface water following the surface water flow (stream
miles). The population includes residents as well as others who
would regularly use thé water such as workers in factories or
offices and students. Include employees in restaurants, motels, or
campgrounds but exclude customers and travelers passing through the
area in autos, buses and trains. The distance is measured from the
hazardous substance, including observations in stream or sediment
samples, regardless of facility boundaries. Where only residential
houses can be counted (e.g., from an aerial photograph), and
residents are known to be using surface water, assume 3.8
individuals per dwelling unit. Where surface water is used for
irrigation, convert to population by assuming 1.5 persons per acre

of land irrigated. Assign a value as follows:
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TABLE 10

VALUES FOR SENSITIVE ENVIRONMENT (SURFACE WATER)

ASSIGNED VALUE = 0 1 2

3
DISTANCE T0 WETLANDS®
3 acre minimum
Coastal >2 miles 1 - 2 miles . k- 1 nile <) mile
Presh Water >1 mile k - 1 mile 100 feet - k mile <100 ‘est
DISTANCE TO >l mile -1 mile k - s mile <k mile

CRITICAL HABITAT
(of endangered species)#*#

*Wetland is defined by EPA in the Code of Federal Regulations 40 CFR Part 230, Appendix A, 1980

#*4Endangered species are designated by the U.S. Fish and Wildlife Service.




Distance to Surface Water

. 2001 feet 0-2000
Population >3 miles 2-3 miles 1-2 miles to ]l mile feet

0 0 0 0 0 0
1-100 0 4 ) 8 10
101-1000 0 8 12 16 20
1001-3000 0 12 18 24 30
3001~-10,000 0 16 24 32 35
>10,000 0 20 30 35 40
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5.0 AIR ROUTE

S.1 Observed Release

The only acceptable evidence of release for the air route is
data that show levels of a contaminant at or in the vicinity of the
facility that significantly exceed background levels, reg#rdless of
the frequency of occurrence. _f such evidence exists, enter a value
of 45 on line 1 of the work si.et (Figure 9); if not, assign line 1
a 0 value and then sa = 0. Record the date, location, and the
sampling protocol for monitoring data on the work sheet. Dat; based
on transitory conditions due to facility disturbance by
investigative personmnel are not acceptable.

5.2 Waste Characteristics

The hazardous substance that was observed for scoring the
release category may be different from the substance used to score

waste characteristics.

Reactivity and incompatibility, measures of the potential for

sudden releases of concentrated air pollutadts, are evaluated

independently, and the highest value for either is recorded on the

work sheet.

Reactivity provides a measure of the fire/explosion threat at a
facility. Assign a value based on the reactivity classification
used by NFPA (see Table 11). Reactivity ratings for a number of

common compounds are given in Table 4.
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Air Route Work Sheet

Assigned Value Multi- Max. Ref.
Rating Factor (Circle One) plier Score Score | (Section)
El Observed Release 0 45 1 45 5.1
Date and Location:
Sampiing Protocol:
It line ‘80, tt.2 S, = 0. Enter on line E]
If line is 4. ..en proceed to line [2] .
@ Waste Charac - 3 5.2
Reactivity a: 01 23 1 3
Incompatit.: ..y
Toxicity 012 3 3 9
Hazardous Waste 0123 45468678 1 8
Quantity
Total Waste Characteristics Score 20
@ Targets 5.3
Population Within - } 0 91215 18 1 30
4-Mile Radius 21 24 27 0
Distance to Sensitive 01 2.3 2 6
Environment
Land Use 01 2 3 1 3
Total Targets Score 39
E Multiply m X @ X @ 35,100
&3 oivide tine [4] by 35,100 and multiply by 100 Sa =

FIGURE 9

AIR ROUTE WORK SHEET

40




TABLE 11

{zned
vaiue

Materials which are normally stable even under
fire exposure conditions and which are not
reactive with water.

rlaterials which in chewssi/es .::- wormali, scable
but which may become unstable zt elevated tempera-
tures and pressures or which may react with water
with some relsase of energy but not violently.

Materials which in themselves are normally unstable
and readily undergo violent chemical change but do
not detonate. Includes materials which can undergo
chemical change with rapid release of energy at
normal temperatures and pressures or which can
undergo violent chemical change at elevated temp-
eratures and pressures. Also includes those
materials which may react violently with water or
which may form potentially explisive mixtures with
water.

Materials which in themselves are capable of deton-
ation or of explosive decomposition or of explosive
reaction but which requires a strong initiating
source or which must be heated under confinement
before initiation. Includes materials which are
sensitive to thermal or mechanical shock at ele-
vated temperatures and prassures or which react
explosively with water without requiring heat or
confinement.

Materials which in themselves are readily capable
of detonation or of explosive decomposition or
explosive reaction at noraml temperatures and pres-
sures. Includes materials which are sensitive to
mechanical or localized thermal shock.
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Incompatibility provides a measure of the increased razard “hen

hazardous substances are mixed under uncontrolled conditions,
leading to production of heat, pressure, fire, explosion, violent
reaction, toxic dusts, mists, fumes or gases, or flammable fumes or
gases. Table 12 provides examples of inqompatible combinétions of

materials. Additional information can be obtained from A Method for

Determining the Compatibility of Hazardous Wastes, H. K. Hatayama,

et al., EPA-600/2-80-076 (1980). Assign a value using the following
guidance:

Incdmpatibility Assigned Value

No incompatible substances
are present 0

Present but do not pose
a hazard 1

Present and may pose a
future hazard 2

Present and posing an
immediate hazard 3

Toxicity should be rated for the most toxic of the substances
that can reasonably be expected to be transported away from the
facility via the air route. Using the information given in

Tables 4, 6, and 7, assign values as follows:

Toxicity Assigned Value
Sax level 0 or NFPA level 0 0
Sax level 1 or NFPA level 1 1
Sax level 2 or NFPA level 2 2
Sax level 3 or NFPA levels 3 or 4 3
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TABLE 12

INCOMPATIBLE MATERIALS

1%

In the lists below, the mixing of a Group A material with a Group B material may have' the potential consequence as noted.

Group 1-A Group 1-B Group 4-A Group 4-8
Acetylene sludge Acid Rludge Alcohole Concentrated Group 1-A
Akaline caustic liquids Acid and water Aldehydes or 1-B wastes
Alkaline cleaner Battery actd Halogenated hydrocarbons Group 2-A wastes
Alkaline corrosive liquids Chemical cleaners Nitrated hydrocarbons
Alkaline corrosive battery fluid Electrolyte acid Unsaturated hydrocarbons
Caustic wastewater Etching acid liquid Other reactive organic
Lime sludge and other or solvent compounds and solvents
corrosive alkalies Pickling liquor and other
lime wastewvater corrodive acids Potential consequences: Fire, explosion, or violent reaction.
Lime and water Spent acid
Spent caustic Spent mixed acid Group 5-A CGruup 5-B
Spent sulfuric acid
Spent cyanide and sulfide Group 1-B wastes
Potent1al cousequences: Heat generation; violent reaction. solutions
Group 2-A Group 2-B Potential consequences: Generation of toxic hydrogen cyanide or
hydrogen sulfide gas.
Aluminum Any waste in Group 1-A or 1-B
Berylium Group 6-A Group 6-8
Calcium
Lithium Chlorates Acetic acid and other
Potassium Chlorine organic actds
Sodium . Chlorices Concentrated mineral acides
Zinc powder Chromic acid -Group 2-A wastes
Other reactive metals and Hyphochlorites Group 4-A wastes
metal hydrides Nitrates Other flammable and
Nitric acid, fuming combustible wastes
Potential consequences: Fire or explosion; generation of flammable Perchlorates
hydrogen gas. Permanganates
. Peroxides
Group 3-A Group 3-8 Octher strong oxidizers
Alcohols Any concentrated waste in Potential consequences: Fire, explosion, or violent reaction.
Water Groups 1-A or 1-B
Calcium
Lithium
Metal hydrides
Potassium
§0Cl,, soCl,, PCly,
CHjy, S1Clj

Other water-reactive waste
Potential consequences: Fire, explosion, or heat generation;
generation of flammable or toxic gases.

Source: Hazardous Waste Management Law, Regulations, and Guidelines for the Handling of Hazardous Waste. California Department of Health, Sacramento,
California, February 1975,



Hazardous Waste Quantity

Assign hazardous waste quan:iity a value as described in
Section 3.4.
5.3 Targets

Population within a four-mile radius is an indicator of the

population which may be harmed should hazardous substances be
released to the air.

The distance is measured from the location of the hazardous
substances, not from the facility boundary. The population to be
counted includes persons residing within the four-mile radius as
well as transients such as workers in factories, offices,
restaurants, motels, or students. It excludes travelers passinag
through the area. If aerial photography is used in making the
count, assume 3.8 individuals per dwelling unit. Select the highest
value for this rating factor as follows:

Distance to Population
from Hazardous Substance

0-4 0-1 0-1/2 0-1/4

Population miles mile mile mile
0 0 0 0 0
1-100 9 12 15 18
101-1000 12 15 18 21
1001-3000 15 18 21 24
3001-10,000 - 18 21 24 27
>10,000 21 24 27 30

Distance to sensitive environment is an indicator of the

likelihood that a region that contains important biological

resources or that is a fragile natural setting would suffer -serious
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damage {f hazardous substances were to be released from the
facility. Assign a value from Table 10.

Land use indicates the nature and level of human activity in
the vicinity of a facility. Assign highest applicable value from
Table 13. |
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TABLE 13

VALUES FOR LAND USE (AIR ROUTE)

ASSIGNED VALUE = 0 1

Distance to >1 mile % - 1 mile % - % mile <k mile
Commercial-

Industrial

Distance to >2 miles 1 -2miles Y% -1 mile < mile
National/State

Parks, Forests,
Wildlife Reserves,
and Residential
Areas

Distance to
Agricultural
Lands (in
Production within
5 years)

Ag Land >1 mile Y - 1 mile % - )% mile < % mile

Prime Ag Land* ' >2 miles 1-2mwmiles % - 1 mile <k mile

Distance to
Historic/Landmark
Sites
(National Register
of Historic Places
and National Natural
Landmarks)

within view of
site or 1f site
is subject to
significant im-
pacts

____

*Defined in the Code of Federal Regulatious, 7 CFR 657.5, 1981.



6.0 COMPUTING THE MIGRATION HAZARD MODE SCORE, SH

To compute su, complete the work sheet (Figure 10) using the

and Sa obtained from the previous sections.

values of sgw’ st
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Groundwater Route Score (Sg,)

Surface Water Route Soore (Sgy)

Air Route Score (Sa)

2+52

sgw sw a

W

\/82 + Sz_ +§2
ow a

7/

2 T T2
\/sqw+ ‘aw * Sa /1.73 = Sy

7/

FIGURE 10
WORKSHEET FOR COMPUTING Sy
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7.0 FIRE AND EXPLOSION

Compute a score for the fire aﬁd explosion hazard mode, SFE’
when either a state or local fire marshall has certified that the
facility presents a significant fire or explosion threat to the
public or to sensigive environments or there is a demonstrated fire
and explosion threat based on field observations (e.g., combustible
gas indicator readings). Document the threat.
7.1 Confainmeut

Containment is an indicator of the measures that have been
taken to minimize or prevent hazardous substances at the facilicy
from catching fire.or exploding. Normally it will be glven a value
of 3 on the work sheet (Pigure 11). If no hazardous substances thatl
are individually ignitable or explosive are present and those that
may be hazardous in combination are segregated and isolated so that
they cannot come together to form incompatible mixtures, assign this

factor a value of 1.

7.2 Waste Characteristics

Direct evidence of ignitability or explosion potential may

exist in the form'of measurements with appropriate instruments. If
So, assign this factor a value of 3; 1f not, assign a value of 0.

Iggisggillsy 1s an indicator of the threat of fire at a
facility and the accompanying potential for release of air
contaminants. Assign this rating factor a value based on the NFPA
classificatipn scheme (Table 14). Table 4 gives values for a number
of common compounds. Assign values as follows:
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Fire ana Explosion Work Sheet

Assigned Value Muiti- Max. Ref.
Rating Factor (Clrcle One) plier Score Score | (Section)
[3 Containment 1 3 1 3 7.1
@ Waste Characteristics 7.2
Direct Evidence 0 3 1 3
ignitability 01 223 1 3
Reactivity 012 3 1 3
Incompatibility 01223 1 3
Hazardous Waste 0 1 23 458 7 8 1 8
Quantity
Total Waste Characteristics Score 20
@ Targets 1.3
Distance to Nearest 012 3 45 1 ]
Popuiation
Distance to Nearest 01t 2 3 1 3
Building
Distance to Sensitive 6 12 3 1 3
Environment
Land Use 012 3 1 3
Population Within 01 2 3 45 1 5
2-Mile Radius
Buildings Within 0t 23 405 1 5
2-Mile Radius
Total Targets Score 24
D) Muttioly 1] x (2] «x 1,440
[8] oivide tine [&] by 1.440 and muitioly by 100 SFg =

FIGURE 11

FIRE AND EXPLOSION WORK SHEET
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TABLE 14

NFPA IGNITABILITY LEVELS AND ASSIGNED VALUES

NFPA LEVEL

ASSIGNED VALUE

Very flammable gases, ve: ’ volatile
flammable liquids, and m:2erials that
in the form of dusts or mists readily
form explosive mixtures when dispersed
in air.

Liquids which can be ignited under all
normal temperature conditions. Any
material that ignites spontaneously

at normal temperatures in air.

Liquids which must be moderately heated
before ignition will occur and solids
thgt readily give off flammable vapors.

Materials that must be preheated
before ignition can occur. Most
combustible solids have a flammability
rating of 1.

Materials that will not burn.
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Ignitability Assigned Value

Flashpoint 200°F,
or NFPA level 0 ' 0

Flashpoint 140°F to :
200°F or NFPA level 1 1

Flashpoint 80°F to 140°F
or NFPA level 2 2

Flashpoint 80°F or NFPA
levels 3 or 4 3

Reactiviry. Assign values as in Section 5.2.

Incompatibility. Assign values as in Section 5.2,

Hazardous Waste Quantity. Assign values as in Section 3.4.

7.3 Targets

Distance to nearest population is the distance from the

hazardous substance to the nearest building or area in which one or
more persons are likeiy to be located either for residential,
educational, business, occupational, or recreational purposes. It
is an indicator of the potential for harm to humans from fire and
explosion. The building or area need not be of f-site. Assign

values as follows:

Distance ' Assigned Value
>2 miles 0
1l mile - 2 miles 1
1/2 mile - 1 mile 2
201 feet - 1/2 mile 3
51 feet - 200 feet 4
0 - 50 feet 5
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Distance to nearest building is an indicator of the potential

for property damage as a result of fire or explosion. Assign a

value as follows:

Distance Assigned Value

>1/2 aile
201 feet - 1/2 mile
51 - 200 feet
0 - 50 feet

WK -=O

Distance to nearest sensitive environment is measured from the

hazard&ua substances, no: from the facility boundary. It is an

indicator of potential harm to a sensitive environment from fire or

explosion at the facility. Select the highest value using the

guidance provided in Table 15 except assign a value of 3 where fire

could be expected to spread to a sensitive environment even though

that environment is more than 100 feet from the hazardous substance.
Land Use. Assign values as in Section 5.3.

Population within two-mile radius (measured from the location

of the hazardous substance, not from the facility boundary) is a
rough indicator of the population at risk in the event of fire or
explosion at a facility. The population to be counted include§
those residing within the two mile radius as well as people
regularly in the vicinity such as workers in factories, offices, or
students. It does not include travelers passing through the area.
If aerial photography is used in making the count, assume 3.8

individuals per dwelling. Assign values as follows:
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TABLE 15

VALUES FOR SENSITIVE ENVIRONMENTS (FIRE AND EXPLOSION)

ASSIGNED VALUE = (4] 1 2 3
Distance to >100 feet - - <100 feet
Wetlands*

Distance to .
Critical >% mile .1000 feet ~ % mile 100 - 1000 feet <100 feet
Habitat** '

*Wetland is defined by EPA in the Code of Federal Regulationé 40 CFR Part 230, Appendix A, 1980

**Designated by the U.S. Fish and Wildlife Service.



Population Assigned Value

0 , 0

1 - 100 1

101 - 1,000 2
1,001 - 3,000 3
3,001 - 10,000 4
>10,000 5

Number of buildings within two mile radius (measured from the

hazardous substance, not fr-.a the facility boundary) is a rough
indicator of the property damage that could result from fire aud

explosion at a facility. Assign values to this factor as follows:

Number of Buildings Assigned Value
0 0
1l - 26 1
27 - 260 2
26% - /50 3
791 - 2600 4
>2600 5
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8.0 DIRECT CONTACT
The direct contact hazard mode refers to the potential for
injury by direct contact with hazardous substances at the facility.

8.1 Observed Incident

If there is a confirmed instance in which contact with
hazardous substances at a facility has caused injury, illness, or
death to humans or domestic or wild animals, enter a value of 45 on
line 1 of the work sheet (Figure 12) and proceed to line 4
(toxicity). Dccument the incident giving the date, location and
éertinent details. If no such instance is known, enter "0" on
line 1 and proceed to line 2.

8.2 Accessibility

Accessibility to hazardous substance refers to the measures

taken to limit access by humans or animals to hazardous substances.
Assign a value using the following guidance:

Barrier _ Assigned Value

A 24-hour surveillance system (e.g., 0
television monitoring or surveillance

by guards or facility personnel) which

countinuously monitors and controls entry

onto the facility;

or

an artificial or natural barrier (e.g.,

a fence combined with a cliff), which
completely surrounds the facility; and

a means to control eatry, at all times,
through the gates or other entrances to

the facility (e.g., an attendant, television
monitors, locked entrances, or controlled
roadway access to the facility).
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Direct Contact Work Sheet

Assigned Value Muyiti- Max. Ref.
Rating Factor (Circle One) plier Score Score | (Section)
E] Observed Incident 0 45 1 45 8.1
It tine [T] is 45, proceed to line [4]
ittine [1] Is 0, proceed to line [7]
!Zl Accessibility 0123 1 3 l 8.2
E] Containment (1] 15 1 1% 8.3
m Waste Characteristics
Toxicity 0123 ] | 18 8.4
m Targets 8.5
Population Within a 0123 485 4 20
1-Mile Radius
Distance to a 0t 223 4 12
Critical Habitat
Total Targets Score 32
(8] 1iine [1] is 45 muitipy 1] x [4 x (8
itiine [1] iso muttiply 2] x 3] x [ x [& 21,600
Divide line by 21,600 and muitiply by 100 Spc =

FIGURE 12

DIRECT CONTACT WORK SHEET
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Barrier (continued) Assigned Value
Security guard, but no barrier 1

A barrier, but no separate
means to control entry 2

Barriers do not completely
surround the facility 3

8.3 Containment

Containment indicates whether the hazardous substance itself is
accessible to direct contact. For example, if the hazardous
substance at the facility is in sutfaceninpoundments, containers
(sealed or unsealed), piles, tanks, or landfills with a cover depth
of less than 2 feet, or has been spilled om the ground or other
surfaces easily contacted (e.g., the bottom of shallow pond or
creek), assign this rating factor a value of 15. Othervise, assign
a value of O. |

8.4 Waste Characteristics

Toxicity. Assign a value as in Section 3.4.

8.5 Targets

Population within one-mile radius is a rough indicator of the

population that could be involved in direct contact incidents at an
uncontrolled facility. Assign a value as follows:

Population Assigned Value

0
1 - 100
101 - 1,000
1,001 - 3,000
3,001 - 10,000
>10,000

e wWwNn =0
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Distance to a critical habitat (of an endangered species) is a

rough measure of the probability of harm to nenbére of an endangered

species by direct contact with hasardous substance. Assign a value

as follows:

Distance Aasigped Value
>1 mile 0

1/2 to 1 mile 1

1/4 to 1/2 mile 2
<1/4 mile 3
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