2. Hazards Analysis: An Overview

This chapter provides an overview of hazards
analysis as it relates to amergency planning for
extrermely hazardous substances (EHSs) under
Title I of the Superfund Amendments and
Reauthorization Act of 1986 (SARA). The ap-
proach to hazards analysis presented here is not
mandatory but it will assist localities in mesting
the planning requirements of SARA Title lll. As in
Chapter 1 this chapter follows the same general
format and supports the principles presented in
NRT-1. It represents a relatively simpie yet ef-
tective means of evaluating potential hazards re-
sutting from the accidental reiease of an EHS.
The three basic components In the hazards

analysis discussed here are (1} hazards identifi-
cation, (2) vulnerability analysis, and (3) risk
analysis.

The step-by-step process planners should fol-
low in conducting a hazards analysis is outlined
in Exhibt 2-11 (pp. 2-26 and 2-27) and de-
scribed in detail in Chapter 3. The overview in
this chapter should be carefully read and under-
stood before attempting an actual hazards
analysis as outlined in Chapter 3. The informa-
tion in Appendices | and J should also be re-
viewed.

2.1 Hazards Identification
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Hazards identification, . the tirst step in hazards
analysis, 1s the process of collecting information
on:

® The types &nd quantities of hazardous
materials in a community,

e The location of facilities that use, pro-
duce, process, or store hazardous mate-
rials;

& Conditions of manufacture, storage, proc-
essing, and use,

® Transportation routes used for transport-
ing hazardous materials, and

® Potential hazards associated with spills or
releases.
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This information can be used by emergency
planners, as well as by fire/rescue services, po-
lice departments, and environmentai protection
departments as they prepare for, respond to,
and recover from emergencies involving hazard-
ous materials, Section 2.1.1 discusses the
types of hazards that chemicals may pose to the
community. Section 2.1.2 discusses sources of
data for hazards identification and procedures
that planners may use in gathering data. Infor-
mation derived from hazards identification will
subsequently be used in vulnerability analysis
(describped in Section 2.2) and risk analysis {de-
scribed in Section 2.3}.



2.1.1 ldentification of Hazardous Chemicals

Hazards are situations that have the potential for
causing injury to life and/or damage to property
and the environment. Chemicais may be poten-
tially hazardous because of their toxicity or
physical/chemical properties such as flammabil-
ity and reactivity. Comprehensive planning for
hazardous materials emaeargencies should en-
compass ail hazards capable of causing loss of
life, injury or damage to health, or damage to
property or the environment. The guidance in
this document focuses on the single hazargd of
acute toxicity, specifically acute lethality to indi-
viduals as a result of airborne releases of EHSs.

Extremely Hazardous Substances

Chemicals with high acute lethality have the po-
tential for causing death in unprotected popula-
tions after relatively short exposure periods at
low doses. On the basis of toxicity criteria (dis-
cussed in Appendix B), EPA identified a list of
chemicals with high acute toxicity (listed in Ap-
pendix C) from the more than 60,000 chemicals
in commerce. This is the list of EHSs required
by Title {ll of SARA. Because airborne releases
of acutely lethal substances, while infrequent,
can be catastrophic, Titie lll requires considera-
tion of these EHSs in emergency plans.

Although all of the listed substances are ex-
tremely toxic, the hazards presented by a spill
will also vary depending on the physical and
chemical properties of the substance spilied and
the conditions under which the substance is han-
dled (e.g.. elevated temperatures and pres-
sures). Some substances are highly volatile and
thus likely to become airborne, while others are
non-powdered solids that are unlikely to be-
come airborne. The potential to become air-
borne was considered in the determination of
the threshold planning quantity (TPQ) for EHSs.

A summary of publicly available information on
the listed substances is presented in the EPA
Chemical Profiles issued in December 1985 as
part of the Chemical Emergency Preparedness
Program (CEFPP) Interim Guidance, The profile
for each chemical includes synonyms as well as
information on recommended exposure limits,
physical/chemical characteristics, fire and ex-
plosion hazards and fire fighting procedures, re-
activity, heaith hazards, use, and precautions.
Profiles for each EHS are available. The profiles

2-2

are currently being updated and supplemented
with additional information, including emergency
medical treatment guidance and information
about personal protective equipment which
should be used by emergency response teams.
The revised profiles should be available by
spring 1988. See Appendix E for & revised sam-
ple chemical profile.

Other Hazards

in addition to acute lethality, substances may
cause other types of toxic effects in people ex-
posed to them (e.g., long—terrn or short-term
illness, damage to skin or eyes). Criteria for the
identification of chemicals (other than those that
are acutely iethal) that cause serious haalth ef-
fects from shornt-term exposures are being de-
veloped on a priority basis. When such criteria
are established, they will be used in expanding
the list of EHSs. At that time, guidance will be
provided to address planning for chemicals that
cause these other toxic effects. It should be
noted that even substances that are relatively
less toxic may pose a hazard if they become air-
borne in large quantities.

Hazards other than toxicity (e.g., fire, explosion,
and reactivity) that may be associated with both
EHSs and other substances should be consid-
ered in emergency preparedness and response
planning and are discussed briefly in Appendix F,
In many cases, emergency response agencias
such as fire departments may have already ad-
dressed these types of hazards. Hazards other
than toxicity wilt be considered in future revisions
to the list of EHSs,

2.1.2 Procedures for Hazards ldentification

Hazards identification begins with the identifica-
tion of the facilities that have EHSs in the com-
munity, Mandatory reporting by facilities, under
Title NI, will now identify those facllities that pos-
sess one or more of the EHSs in excess of its
TPQ. In addition, because considerable infor-
mation on the properties, amounts, and condi-
tions of use of EHSs is needed to prepare reli-
able emergency plens, Titie M specifically
states: “the owner or operator of the facility
shall promptly provide information to such com-
mittees necessary for developing and imple-
menting the emergency plan” (Section
303(d)(3)). Suppiemental information on the
quantity and location of hazardous chemicals will



become available in March of 1988, fulfilling re-
quirements under Sections 311 and 312, Title Il
of SARA. Facility inspections will remain impor-
tant information-gathering activities for local
planners, as well as for safety and emergency
response personnel who must establish accigent
prevention programs and pre—emergency plans.,
Other information available from the site may in-
clude facility hazard assessments, facility safety
audits, spill prevention and control countermea-
sures (SPCC), and probability-based risk as-
sessments (PRAs). Ailthough hazards identifica-
tion should also include identification of trans-
portation routes through the community for
EMSs, this information wili not be reported under
Title ill of SARA.

This section wili discuss how to obtain informa-
tion on EHSs and the types of facilities that are
engaged in manufacturing, processing, storing,
handling, selling, and transporting EHSs. This
saction also briefly discusses sources of infor-
mation on other hazardous substances.

Extremely Hazardous Substances

EHSs present in quantities above their TPQ will
be identified for the Local Emergency Planning
Committee (LEPC) by the reporting facilities.
However, EHSs in guantities below the TPQ
could also present a hazard to the community
under certain circumstances and the LEPCs may
wish to include them in their hazards analysis.
As noted in Section 1.5.3, Title Il of SARA in-
cludes the following provisions concerning EHSs:

e |f a facilty has one or more chemicals
from the current st of EHSs in quantities
exceeding its TPQ, it must report this fact
to the State emergency response com-
mission (SERC}.

The committee can obtain from the facility
information on wnhat chericais are pre-
sent and in what amounts. The facility
emergency coordinator will be the primary
source of information. The specific
chemical identity of an EHS may some-
times be withheld as a trade secret. Even
when the chemical identity is held confi-
dential, however, certamn information on
the specific chemical is important for sub-
sequent steps in hazards analysis and will
be provided by the facility.
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The foliowing points should be discussed wrth fa-
cility representatives to obtain information for
hazards identification:

¢ Chemical identity, wciuding chermical
name and Chemica!l Abstract Service
(CAS) number for substances not ciaimed
as trade secret;

Quantities of EMSs normally present, in-

cluding:

(1) Tota! quantity of each EHS at the fa-
cility. The quantity of chemical can
vary from day to day depsending on
operations. Planners should deter-
mine tha amount that s typicaily on
hand on any given day. This informa-
tion is necessary to assess the po-
tential impact should an accident in-
volving this quantity occur.

Maximum quantity that could be pre-
sent in each storage or processing
location. Facilities may use the same
chemical in many different locations
and have the capacity 10 store more
than what is typically on hand. Plan-
ners need to determine the maximum
guantity. even though the facility may
rarely have this much on-site. Haz-
ards associated with the maximum
quantity may be much different than
the hazards associated with the typi-
cal quantity. These differences need
to be addressed by planners.

Configuration of storage, including
the maximum potential quantity in a
single storage or processing vessel.
Some facilities handle quantities of
chemicals in isolated storage vessels
while others may have two or more
interconnected vessels to allow
greater flexibility in the use of storage
capacity. It is possibie that an acci-
dent involving one vessel will involve
the inventory in another if they are in-
terconnected. The maximum poten-
tial quantity in a single vessel or
group of interconnected vessels must
be known 10 estimate the impact of
an accidental release (see “wvulner-
ability analysis” in Section 2.2).

(2)

{3)



i the chemical identity 1s held confidential,
information about certain properties of the
substance will be provided by the facility
to allow & hazards analysis to proceed, in-
cluding:

M

(@)

(3)

Physical state. At ambient conditions
{room temperature and atmospheric
pressure) 1s the chernical a gas, lig-
vid, or sold? If solid, 18 it powdered
{with less than 100 micron particle
size), in solution, or molten?

Approximate vapor pressure {in mifti-
meters of mercury or atmospheres},
if the substance is a liquid or is a
sohd handled in molten form. For the
liquid, the vapor pressure at handling
temperature should be obtained,
while the vapor pressure at the melt-
ing point should be obtained for the
molten solid.

Approximate level of concern (LOC)
{the concentration of EHS wn air
above which there may be serious ir-
reversible health effects or death as
a result of a single exposure for a
reiatively short period of time). The
approximate concentration in air that
equals the LOC in grams per cubic
meter is needed in the vuinerable
zone analysis (see Appendices C and
D).

The approximate values provided should
be sufficiently close so as not to signifi-
canily alter the size of the estimated
zones {see Seclion 2.2).

Conditions under which the chemicals are
processed, handled, or stored, including:

(1)

(2)

(3}

Temperature. Facilities may keep
certain substances at temperatures
other than ambient depending on
their use.

Pressure. Some substances must be
stored under pressure (e.g., lique-
fied gases)

Other unique features of the handling
systemns employed to manufacture,
process, store, use or otherwise han-
dle the substance at the faciity. This
information s useful for the risk
analysis portion of the hazards analy-

sis. See Appendix J for more infor-
mation. Note that some of this infor-
mation might be held as trade secret
by the facility. Planners should work
closely with facility representatives to
obtain information necessary for
emergency plan development,

Exhibit 2-1 presents several chemicals from the
list of EHSs and some types of facilities other
than chemica! plants where these chemicals
might be present in quantities exceeding the
TPQ. Some of the EHSs in the exhibit might be
found in other types of facilities in smaller quan-
tives (e.g., chemicals in laboratories).

Hazardous materials, including EHSs, are also
transported through, by, or over communities by
highway venicles, rail cars, watercraft, and air-
craft virtually 24 hours a day. Shipments may
range from less than a pound to thousands of
pounds of material. Because transporters are
not required to report under SARA Sections 302
and 303, identification of routes through a com-
munity over which EHSs are transported will be
more difficult than the identification of fixed fa-
cilities. Nevertheless, transportation routes and
transported chermucals should be identfied if
possible.

The experience gained through Department of
Transportation (DOT) pilot planning projects
demonstrates that identification of transportation
hazards for emergency planning can be done by
gathering information directly at the community
leve! (see Hazardous Materials Transportation: A
nhesi f n L fr h
Demonsgtration Project). Useful information may
be collected with assistance from representa-
tives of trucking, rail, air freight, and shipping
industries. Facilty representatives may be able
to provide data on the shipping and transfer of
EHSs. although this approach will identify only
those transported materials destined for local fa-
cilities. The following peints could be discussed
with facili'y represenatives:

¢ Frequency of shipments (daily, weekly, ir-
regular schedule);

¢ Form of shipment (tank truck, tank car,
drums, boxes, carboys in trucks or vans,
pipelines, barges):



Exhibit 2-1

Types of Facilities where Certain Extremely Hazardous Substances Might be
Found in Quantities Greater than their TPQs

Extremely Hazardous Substance (TPQs in parentheses)

Ammonia Chiorine Sulfuric Acid Phosgene Aldicarb*

Type of Facility {100 ibs) (100 ibs) (500 Ibs) {10 Ibs) (100 Ibs/
10,000 lbs)
Bluepnnting Factties X X
Buik Storage Facilities X
Farms X X
Frozen Food Processing
Facilities X
Pesticide Distributors X
Processing Plants/
Formulators X X X X
Plumbing, Heating, and A
Conditioning Comparnies X
Pulp and Paper Plants X X
Retail Stores X
Swimming Pools X
Warehouses X X X
Water Treatment Faciities X X

*TPQ for Aldicarb 15 100 pounds for fine powders or solutions 10.000 pounds otherwise
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e Quantity of shipments (tons; pallons:
number of drums, tanks, vats or car-
boys): and

¢ Transportation routes through the commu-
nity (highways, railroads, pipeiines).

The Hazardous Materials Transportation Act
(MMTA) establishes DOT as the responsible
agency for guidance on routing controls. Pro-
posed changes in routes should be made in ac-

cordance with the Guidelines for AQQIylng Cri 13

i ign R r Tran -
ous Materials, DOT FHWA 1980,

Other Hazardous Materials

Planners can apply the toxicity criteria used by
EPA for the list of EHSs (see Appendix B) to de-
termine whether other chemicals at facilities in
the area gqualify as EHSs even though they are
not listed as such under the Federal regulations.
Planners may aiso want to obtain information on
transportation of other hazardous materials, as
described above for EHSs. The discussion points
listed in the previous section on EHSs could also
be raised with facility representatives and trans-
portation industry representatives with referance
to other hazardous substances.

Hazardous materials can be found throughout
most communities in several types of sites and
facilities. Besides obvious sites and facilities
(e.g., fiammable liquid storage tanks, gasoline
stations, chemical supply companies), hazard-
ous materials are likely to be found at other
places, see Exhibit 2-1 (e.g., dry cleaners, autc
body shops, hospitals, and construction sites).

Information on hazards other than toxicity asso-
ciated with the chemicals on the list of EHSs
may be obtained from the EPA Chemical Pro-
files. Flammability and reactivity data on many
other chemicals are available in the Eirg Protec-
tion Guide on Hazardous Materials developed by
the National Fire Protection Association {NFPA).
The Hazardous Materials Table (48 CFR 172},
developed by DOT, classifies hazardous materi-
als in transportation by the type of hazards they
present. (See also the DOT Hazardous Materials
Tablte in the Proposed Rule of November 6,
1987, Federal Register, Vol. 52, No. 215, pp.
42787-42931.) Planners might want to use

those chemicals listed by the NFPA with the
highest flammability and reactivity ratings, and
those listed by DOT in certain hazard classes, as
a starting point for identification of these types
of hazards in the community. The United Nations
publication, Becommendations on the Transport
of Dangerous Goods, is also a useful source of

information. Another source of information on
many chemicais is the Coast Guard’'s Chemical
Hazards Response Information System (CHRIS)
hazardous chemical data base.

2.1.3 Summary of Useful Information Result-
ing from Hazards ldaentification

At the conclusion of the hazards identification
step of hazards analysis, planners should have
the following information:

& A list of EHSs present at facilities in the
district in quantities exceeding the TPQ:
the properties of these EHSs; and where,
in what guantity, and under what condi-
tions they are used, produced, proc-
essed, or stored. Mixtures of chemicals
will be reporied if the portion of EHS in the
mixture is equal to or greater than one
percent and more than the TPQ.

Information on chemicals claimed as trade
secret, inciuding physical state, approxi-
mate vapor pressure of liquids and molten
solids, and approximate LOC as defined in
this guidance.

Routes used for transportation of EHSs
through the planning district.

in addition, although it is not presently required
to meet the statutory requirements for emer-
gency plan development under Title lll of SARA,
planners may obtain the follawing information
during hazards identification if necessary for de-
veloping and implementing an emergency plan:

e A list of EHSs present in guantities less
than the TPQ and where, in what quantity,
and under what conditions they are used.
produced, processed, or stored.

Hazards besides airborne toxicity posed
by the EHSs in the community,
Chemicals other than those listed that
meet the acute lethality criteria.



e A st of other hazardous chemicals and
where, in what guantity, and under what
conditions they are used, produced, proc-
essed, or stored; and the type of hazard
they pose

® Routes used for transportation of other
hazardous materials through the commu-
nity.
Exhibit 2-2 summarizes the types and sources
of information obtained during hazards identifi-
cation.

2.2 Vulnerability Analysis for Airborne Hazardous Substances
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Vulnerability analysis is the second part of the
three-part hazards analysis. This section out-
lines a process that can be used in performing a
vulnerability analysis for facilities that have
chemicals on the Section 302 list of extremely
hazardous substances (EHSs) and transporta-
tion routes used for transporting these sub-
stances to and from the fixed facilities or
through the communities. (The faciliies and
transportation routes should be identified as de-
scrnbed in Section 2.1),

The vulnerability analysis will provide information
that will be helpful in fulfiling planning require-
ments under Title Il of SARA. This information
includes:

® An estimation of the vulnerable zone for
each EHS reported and the conditions and
assumptions that were used to estimate
each vulnerable zone;

The population, in terms of numbers and
types (e.g., neighborhood residents; high
density transient populations such as
workers and spectators in auditoriums or
stadiums; sensitive populations in hospi-
tais, schools, nursing homes, and day
care centers) that could be expectsd to
be within the vulnerable zones; and

o Essential service facilities such as hospi-
tals, police and fire stations, emergency
response centers, and communication fa-
cilities.

Although this guide 1s primarily concerned with
the impact of EHSs on the surrounding human
population, planners may also choose toc con-
sider as part of their vulnerability analysis the pri-
vate and public property (8.g., homes. schools.
hospitals, businesses, offices) that may be af-
fected, including essential support systems
(e.g.. water, fooa, power, medical), as well as
sensitive environments (e.g., drnnking water
supplies, food crops, or animal habitats}. Con-
sideration of property and sensitive environ-
ments may be particularly important for chemi-
cal releases that pose hazards other than those
associated with acute toxicity. Planners can re-
fer to community emergency services (e.g., fire
departments, police departments, hospitals) for
assistance in obtairwng information about the
population and essential services within the vul-
nerable zone,

2.2.1 Genera! Description of Estimation of
Vulnerable Zones

For purposes of this guidance, a vulnerable zone
is an estimated geographical area that may be
subject to concentrations of an airborne EHS at



Exhibit 2-2

INFORMATION FROM HAZARDS IDENTIFICATION

Essential information

® Facilities in community with
EHSs in quantities exceeding
the TPQ

% ® Identity of EHSs in community
1 ® Quantity of EHSs present

® Transportation routes for EHSs

Other Useful Information

® |dentity and location of other
acutely toxic chemicals

® Information on hazards other than
toxicity of EHSs

® Information on other hazardous
substances, including:
O ldentity
Locaticn
Quantity
Hazards
Transportation routes

o O 0O O

Source of Information

Facilities must report to SERC
information will be made availabie
to LEPC's

Facility emergency coordinator
Facility emergency coordinator

Facility emergency coordinator,
repraesentative of transportation
industries

Information to be provided now under
Section 303 (d)(3) and in the

tuture under Sections 311, 312,

and 313 of SARA; facility

emergency coordinators

EPA Chemical Profiles; facility
emergency coordinators

Information to be provided now under
Section 303 (d}(3) and in the

future under Sections 311, 312, and 313
of SARA; community sources '

Representatives of transportation
industries and facilities receiving ship-
ments of chemicals
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levels that could cause irreversible acute health
effects or death to human populations within the
area following an accidental relgsase. Vulnerable
zones are based on estimates of the quantity of
an EHS released to air, the rate of release to air,
airborne dispersion, and the airborne concentra-
tion that could cause irreversible health effects
or death. Release and dispersion methodolo-
gies are not precise and provide only estimates
of the actual distances and areas that may be
affected by an accidental releass. Many meth-
ods are available to evaluate both releases and
airborne dispersion. They vary in their assump-
tions and therefore the results obtained may
differ. The dispersion models selected for this
guidance are described in Appendix G.

At the time of an accidental release, with the
wind generally moving in one direction, the area
affected by a release is the area downwind only.
Because the wind direction at the time of an ac-
tual accidental release cannot be predicted,
planners must consider all possible wing direc-
tions and subsequent plume paths. (A plume is
the cioud formation of airborne chemical that re-
sults from a release (Exhibit 2-3).) Conse-
quently, the estimated vuinerable zones are cir-
cles with the potential release site located at the
center (Exhibit 2-4). Because it is not possibie
to predict the exact location of a transportation
accigent, the estimated vulnerable zone for po-
tential releases associated with transportation of
an EHS is a “moving circle" or corridor (Exhibit
2-5).

The size of an estimated vulnerable zone de-
pends upon the distance the airborne chemical
trave!s before it disperses and is diluted in the
air to a concentration below a “level of concern™
(see subsection D below)} for acute health ef-
fects or death. This distance depends on sev-
eral variable factors.

2.2,2 Variables in Estimating Size of Vulner-
able Zones

Many of the variables are very complex and it is
beyond the scope of this document to discuss
them all in detail. In addition many do not have
a significant impact on the size of estimated vul-
nerable zones given the imprecise nature of
these assumptions. The major factors affecting
the size of a vulnerable zone for emergency
planning are described below.
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A. Quantity and Rate of Release to Air

Not all of a reieased chemical will necessarily
become airborne. The quantity that actually be-
comes airborne and the rate at which it be-
comes airborne depend upon:

Total quantity released or spilied;
Physical state (solid, liquid, gas): and
Conditions (e.g., temperature, pressure)
under which the chemical is stored or han-
dled.

Gases typically become airborne more readily
than liquids. Liquids or molten solids generally
become airborne by evaporation. The rate at
which they become airborne (rate of volatiliza-
tion) depends on their vapor pressure, molecu-
lar weight, handling temperature, the surface
area of the spill {pool size), and the wind speed
at the time of the spill. A spilied liquid with &
higher vapor pressure will become airborne
(through evaporation) more rapidly than a
spifled liguid with & low vapor pressure at the
same temperature. Aiso, a liquid will evaporate
faster if the surface area or pool size of the spill
is increased, if the liquid has a higher than ambi-
ent temperature, and if it is exposed to greater
wind speeds. Molten solids will volatilize much
faster than those in solid state. Solids as pow-
ders are likely to become airborne only if pro-
pelied into the air by force (e.g., by an explosion
or the loss of air filtration in & pneumatic convey-
ing system}. Solids that are not powdered are
less likely to become airborne.

The size of an estimated vulnerabla zone is pro-
portional to the quantity and rate of release.
Smaller release volumes based on similar as-
sumptions will yield lower release rates which will
reduce the size of the estimated wvulnerable
zone.

The application of these variables in the vulner-
able zone estimate will be discussed iater in this
chapter and also in Chapter 3. For more intor-
mation on the calculations and derivations re-
lated to these variables, see Appendix G.

B. Meteorologica!l Conditions

Among the many meteorological factors, wind
speed and atmospheric stability have the great-
est effect on the size of estimated vulnerable
zones. Increased wind speed and the



Exhibit 2-3
The Movement Downwind of a Plume of an Airborne
Extremely Hazardous Substance Following
an Accidental Release.

Side
View
Wind
Direction
Facility Plume
G —]
L) ()
L o
L Source
Wind N To
Direction Facility v :w

Piume

Note: Plume moves in the same direction as wind and tends to become
longer and less concentrated as it moves downwind. This is due
to the dispersion of the extremely hazardous substance in air.
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Exhibit 24
Vulnerable Zones for Community Planning
Resulting from Airborne Releases of Chemicals A and B
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Faaaoy]  Estimated vuinerable zone for Chemical B

DA - Distance from release site to the point at which the airborne chemical
concentration equals the level of concern for Chemical A

DB - Distance from release site to the point at which the airborne chemical
concentration equals the level of concern far Chemical B

Note: Differences in the astimated vulnerable zones of Chemical A and Chemical B unger identical
metaoroiogical conditions may be due to amoun! reieased, rate of reiease 1o air (vo/atiization rate),
ievei of concern, or any combination of these variables.
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Exhibit 2-5
Vuinerable Zones along a Transportation Route
When Airborne Releases of Chemicals C and D Occur

DR R AN
,%W@ﬁ%%%%%%7

aduuﬁm”m'% .ﬂa.%../n%&ﬂ...fnﬁu/«.ﬁu”y /
= mw"”..,..:w%.mm‘m‘z"mﬁ ..."f%.m%""ﬁ _

5 ,..././”.M.,.,%”.,?zﬁ.wﬂ.,.wm@ﬂ%
...‘m.oo...o..ﬁ” SO ..ﬁ,.n
AT = RN
_ Z NGt W R
7/ (=] Vo.fou & By .. ,"uwomf”m‘w%o/m@:

-,

&

oo
?a:
o_. "y”f‘ 3

Estimated vulnerable zone for Chemical C
2-12

—
\\\\<
\""-.
Pt

'/ —
. Estimated vuinerable zone for Chemica!l D

Note: Transportation route would also be consideret part of the estimated vuinerapie rone.



accompanying decreased atmospheric stability
will result in greater airborne dispersion (and di-
lution) of a chemical, and a resultant decrease
in the size of the estimated vulnerable zone.
Additional information on these meteorological
variables is presented in Appendix G.

C. Surrounding Topography

The topography of the area surrounding a poten-
tial release site will affect the size of the esti-
mated vulnerable zones.

The principal topographical factors are natural
obstructions such as hills and mountains, and
man-made structures such as high-rise build-
ings. Natural formations and surface conditions
are always site-specific and therefore beyond
the scope of this guidance. If significant natural
barriers exist within estimated vuinerable zones,
appropriate technical support shouid be solicited
from local, State, or EPA Regicnal meateorolo-
gists or experts in the private sector including
the facility. On the other hand, genera! method-
ologies do exist for describing the dispersion of
chemnical substances in urban areas containing
high buildings and in flat, rural areas. The meth-
odology for estimating vuinerable zones in urban
and rural areas is discussed later in this chapter
and is presented in Chapter 3.

D. Levels of Concern

A level of concern (LOC), for purposes of this
document, is defined as the concentration of an
EHS in air above which there may be serious ir-
revarsible health effects or death as a result of a
single exposure for a relatively short period of
time.

There is at present no precise measure of an
LOC for the chemicals listed as EHSs. Various
prganizations over the past several years have
been developing acute exposure Quidelines for a
iimited number of hazardous chemicals; the
methodology, however, is still under develop-
ment. The preliminary guidelines and the pro-
gress to date are described in detail in Appendix
D. Until more precise measures are developed,
surrogate or estimated measures of the LOC
have been identified for the listed EHSs. Local
officials may choose values for the LOC different
from those estimated in this guidance, depend-
ing upon their requirements, the specific char-
acteristics of the planning district or site, and the
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level of protection deemed appropriate. Ex-
treme caution and prudence should be exer-
cised when choosing an LOC.

For the purposes of this guidance, an LOC has
been estimated by using one-tenth of the “Im-
mediately Dangerous to Life and Health™ (IDLH)
level published by the National institute for Occu-
pational Safety and Health (NIOSH) or one-tenth
of an approximation of the IDLH from animat tox-
icity data. Other exposure guidelines that may
be used to estimate LOC include the *Threshold
Limit Value™ (TLV)} published by the American
Conference of Governmental industrial Hygien-
ists (ACGIH), guidelines developed by the Na-
tional Research Council {(NRC} of the National
Academy of Sciences (NAS), and Emergency
Response Planning Guidelines (ERPGs) under
development by a consortium of chemical com-
panies. These values are discussed and listed
in Appendix D. The use of LOC in the vulnerable
zone estimate is discussed later in this chapter
and in Chapter 3.

2.2.3 The Reiationship of Estimated Vuiner~
able Zones to Actual Releases

The estimated vulnerable zones are shown as
circles with different radii in Exhibits 2-6 and 2-7
to illustrate how changing conditions or assump-
tions can influence the vulnerable zone esti-
mate. At the time of an accidental release, only
some portion of the estimated vulnerable zone
will actually be involved. The specific area cov-
ered by the plume will be determined principally
by wind direction and the degree of dispersion of
the plume. The area through which the plume
moves is generally referred to as a plume “foot-
print.” Exhibit 2-8 shows the plume footprint for
the release of a sample chemical substance.
Note that the actual concentration of the air-
borne chemical tends to decrease as it moves
further downwind from the release site because
of continual mixing and dilution (dispersion) of
the chemical with air. Note also that the plume
movement is affected by the speed of the wind.

Although a footprint represents the area envel-
oped by a plume, it is not possible to predict
with any high degree of accuracy the wind direc-
tion and wind speed. Therefore the direction and
shape which the plume may take at the time of
an accidental reiease is not known in advance.
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Exhibit 2-6
The Effect of Different Assumptions on the Caiculation
of the Radius of Estimated Vuinerable Zones
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Disgram not drawn to scale.

The effect of altering major assumptions on the downwind distance {radius) of the estimated
vulnerable zone. Calculations made using (1) credible worst case assumptions for initial
screening zone (2) reevaluation and adjustment of quantity released and/or rate of reiease of
chemicai {3) reevaluation and adjustment ot wind speed [increase) and air stabitity {decrease)
(4) selection of a higher level of concern. Note that adjustment of two or more variabies can
have an additive effect on reducing the size of the estimated vulnerable zone.

Note aiso that the relative sizes of the altered zones are not to scale {e.g., choosing a higher

value for the level of concern does not aiways result in a smaller zone than the use of greater
wind speed and less atmospheric stability.
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Exhibit 2-7
Vulnerable Zones for Five Facilities
in a Hypothetical Community
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—-= Estimated initial screening zones based an credible worst case
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——=— Changes in assumptions for metecrological conditions more
characteristic of a specific community

Wind rosette indicates % of time ~— Changes in other initial screening assumptions {vanables) based on
wind typically biows in that direction reevaiuation of assumptions and conditions

2-15



Exhibit 2-8

Plume Development and Movement during
a Hypothetical Accidental Release
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Time: 20 minutas after Reisase ! Time' 40 minytes after Reiease | Time: 60 minutes after Release |

N, penmeter of the estimated zone beyond which the arborne concentration of the chemical i1s below
\, he ievel of concern : '

\

Note: As the plume dissipates, the gas becomes less concentrated. The shading of the piume
indicates its concentration: the garker the piume, the more concentrated the gas 1s. This
plume represents a neutraily buoyant gas with constant wing speed ang direction. Reisase
duration 15 45 minutes.

Note also. that aithough the plume moves beyond the penmeter of the estimated vuinerabie
zone, the concentration of the chemical in the air is below the levet of concern at that
distance and beyond.



