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SAFETYANALYSIS
NONRADIOLOGICALHAZARDOUSMATERIALS

.B,ackqround

DOE Order 5481.1B requirespreparationof appropriatesafety analysesfor each
DOE operation. This requirementincludesthe analysisof hazards associated
with non-radioactivehazardousmaterialsin DOE facilities. No further
guidance is provided about the detailsof the analysis. Consequently,the PNL
approachto safety analysisfor non-radioactivehazardousmaterialswas
conceptualizedand is developedbelow. For the purposesof this document,
safetyanalysis consists of two parts, I) chemical hazardclassificationand
2) chemical hazard assessment.

The philosophicalbases for the PNL approach for both chemicalhazard
classificationand chemicalhazard assessmentare listedbelow:

• Within the DOE communityand in the public'sperception,the risk
of and consequencesfrom radiologicalaccidentsgreatly exceeds
that from chemicalreleases.

• Experiencehas shown that hazard classificationand safety
analysis of radiologicaland chemical operationscannot be handled
in the same manner. Since the perceptionof the level of hazard
is dramaticallydifferentfor the two types of operations,two
differentmodels are needed to rank and to analyzethe hazards.

® There are OccupationalSafety and Health Administration(OSHA)
general industrystandards,DOE orders and other national
consensusstandardsfor hazardouschemicaloperations. These
standardsfocus on routineoperationsand emergenciessuch as
spills and adequatelyaddressthe precautions(both engineering
and administrative)necessaryfor employeeand property
protection.

• General industrystandards,however,may not adequatelyaddress
the precautionsnecessaryto prevent large uncontrolledreleases
that could result in catastrophicconsequences.

Processeshandling highly hazardouschemicalspresentthe potentialfor
accidentsthat could have catastrophicresults. [Highlyhazardousrefers to
those materialswhich possess toxic, flammable,reactive,or explosive
properties.]

Therefore,the PNL approach for chemical safety analysisemphasizesthe
managementof hazards associatedwith highly hazardouschemicals.
Importantly,"management"includestaking credit for existingcomprehensive
controlsroutinely in place. These includeengineeringand adminstrative
safeguardsroutinely in place in chemicalprocessoperationsas requiredby
OSHA, chemical industrybest managementpractices,and other safety and health
relatedcodes.



CHEMICAL HAZARD CLASSIFICATION

Introduction

The PNL method for chemical hazard classificationdefines major hazardsby
means of a list of hazardoussubstances(or chemical groups)with associated
triggerquantities. In addition,the functionalcharacteristicsof the
facilitybeing classifiedis also be factoredinto the classification. In
this way, installationsdefined as major hazard will only be those which have
the potentialfor causingvery seriousincidentsboth on and off site.

Because of the diversityof operationsinvolvingchemicals,lt may not be
possible to restrictmajor hazard facilitiesto certaintypes of operations.
However, this hazard classificationmethod recognizesthat in the industrial
sectormajor hazardsare most commonlyassociatedwith activitiesinvolving
very large quantitiesof chemicalsand inherentlyenergeticprocesses. These
includeoperationslike petrochemicalplants,chemicalproduction,LPG
storage,explosivesmanufacturing,and facilitieswhich use chlorine,ammonia,
or other highly toxic gases in bulk quantities.

The basis for this methodologyis derivedfrom concepts used by OSHA in its
proposed chemicalprocess safety standard,the Dow Fire and ExplosionIndex
Hazard ClassificationGuide, and the InternationalLabor Office'sprogramon
chemical safety.

For the purposeof identifyingmajor hazard facilities,this method uses two
sortingcriteria,I) facilityfunctionand processesand 2) quantityof
substancesto identifyfacilitiesrequiringclassification. Then, a measure
of chemicalenergy potential (materialfactor) is used to identifyhigh hazard
class facilities.

Objective

The objectiveof the PNL chemicalhazardclassficationmethodologyis to
provide a realisticbasis for establishinguniformrequirementsfor the
preparationand review of safety analysesfor DOE operationsinvolvingthe use
of chemicals.

Hazard Class Determination- ChemicalOperations

Step I

a. Offices,maintenanceshops,paint shops and other faciliteswhere
chemcialsare used in quantitiesand in a manner that a consumermight
use them or are used for routinemaintenanceacitivitesare routine
hazard class facilities.

b. Research laboratoryfacilities,analyticallaboratoryfacilities(not
associatedwith other chemicaloperations)or other operatingfacilities
in which chemicalsare in small volume packages,containersand



allotmentsmaking a massive releaseunlikelyare designatedgeneral
hazard class facilities.

The defintionof a laboratoryis closelylinked to the conceptof
"laboratoryscale" as definedby OSHA. "Laboratoryscale" means work
with substancesin which the containersused for reactions,transfers,
and other handlingof substancesare designedto be easily and safely
manipulatedby one person.

In addition,"laboratory"means a facilitywhere small quantitiesof
chemicalsare use on a non-productionbasis. Pilot scale operations
would not be includedin this defintionof "laboratory"or "laboratory
scale."

c. Facilitesor operationswhere explosivesactivitiesare performedand
controlledaccordingto the requirementsestablishedin the DO___EE
ExplosivesSafety Manual (DOE/EV/06194)are designatedgeneralhazard
class facilities.

If the explosivesactivitiescannotcomply with the requirementsin the
DOE ExplosivesSafety Manual (DOE/EV/06194)or if the donor
facility/operationis not designedto containthe effects of an
explosionon a thresholdquantityof chemicaleither within the donor
facility or in an adjacentfacility,these facilitiesare designated
major hazard class facilities.

Step 2

For the selectionof major hazard class chemicaloperations,a list of
substancesand thresholdquantities is providedin AppendixA. When the
quantity of any substancepresent exceedsthe given thresholdquantity,then a
contributinghazard factor relatedto chemicalprocesssafety is evaluated.

A measure of chemicalenergy potential(materialfactor)is determined. The
material factor is determinedusing only two propertiesof the substance,
flammabilityand reactivity° AppendixB lists material factorsfor some
common industrialchemicals. If a material factor is not listed for a
substance,use the matrix in Table I to determineone. The materialfactoris
obtained from the matrix by using the substance'sNationalFire Protection
Association (NFPA) ratingsfor flammability(Nf)and reactivity (Nr). If the
substancehas not been rated by the NFPA, use the combinationof the adiabatic
decompositiontemerpatureand the flash point for the substanceto determine
the flammabilityand reactivityratings.

Note: The quantitiespresent in AppendixA relate to operationsin each
facility or group of facilitiesbelongingto the same contractorwhere
the distance betweenthe facilitiesis not sufficientto avoid,in
foreseeablecircumstances,any aggravationof major accidenthazards.
For the purposes of this methodology,a chemicaloperationis definedas
the aggregateof operationsin all facilitieswithin a distanceof 500
meters of each other and belongingto the same contractor.



Step 3

Go to Table 2 to identifymajor hazard class facilities.

Table I - Determinationof Material Factor

IAdba*c]ILIdecomposition <_0 830- 935- 1010- >I080

temp. Td K 93S 1010 1080

reactivity

None 0 0 14 24 2g 40

> 100 _ 1 4 14 24 2g 40

40 - 100 _ 2 10 14 24 29 40

-ZO - +40 3 16 16 24 29 40

< -20 4 21 21 Z4 29 40

Material Factor MF

Table _ - Determinationof Hazard Class

MF MF
> 21 < 21

Quantity
Present

_>TQ major general
hazard class hazard class

< TQ general routine
hazard class hazard class

CHEMICAL HAZARD ASSESSMENT

Introduction

A chemical hazlrd assessmentis performedon all faciltiesidentifedas major
hazard class facilites. Like chemicalhazard classification,the chemical
hazard assessment relies upon the substance/quantitydefinitionas the method
of defining a major chemical hazard requiringadditionalanalysis.
Importantly,the conceptof a "major hazard"for both chemicalhazard
classificationand chemicalhazard assessmentis an operationrequiring
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controls over and above those applied in normal operations, in order to
provide an enhanced level of protection to workers and the public.

Furthermore, because of the inherent difficulty of defining appropriate
chemical risk criteria, chemical hazard assessment relies upon a consequence
based approach to perform the analysis.

Objective

Major hazard class facilities must be operated to a standard of safety which
ensures that major hazards can be successfully controlled during normal and
upset conditions. In order to control a major hazard, certain questions must
be answered. These include:

a. Do toxic, flammableor explosivematerialsin a facilityconstitutea
major hazard?

b. Which accidentsor failurescan lead to a catastrophicrelease?
c. If a catastrophicreleaseoccurs,what are the consequencesfor

employeesand the public?
d. What is being (or can be) done to mitigate the releaseor to reduce the

consequencesof a release?

The objectivesof the chemical hazard assessmentare to provideanswersto the
above questions,to define the chemicalrelatedsafe operatingenvelop,and to
assure that the major hazard facilitycan be operatedsafely.

Chemical Hazard Assessment: ChemicalFacilities

A chemical hazard assessmentshall be performedon facilitiesclassifiedas
major hazard class facilities. The analysisshall evaluateboth process
equipmentand hazard controlsystems,consideringthe quantityof materialsat
or above the thresholdquantities,the toxicityof the materialsand special
processparameterswhich may increasethe likelihoodof a catastrophicrelease
or increasethe consequencesof a release. These parametersincludebut are
not limitedto flammability,reactivity,explosivity,processpressure,
processtemperature,and operationsin or near the flammablerange.

Boundingaccidents, crediblereleasescenariosand modeling shouldbe used to
develop realisticrelease amounts and to determineairborneconcentrations.
Since the toxicity of many chemicalshas been establishedin the literature,
the assessment should rely on a determinationof the consequencesof the
releaseto evaluate the operatingsafetyof the facility.

The consequencesmay be presentedas text or in tabularform. The discussion
should include a descriptionof the expected impactsto workers and to the
public. In addition,the assessmentshould addressthe potentialfor the
release to incapacitatepersonnelboth within the facilityand in adjacent
major hazard class facilities (chemicalfacilities)and high hazard class
facilities (nuclear facilities). The assessmentalso should includean
anlysisof the possibilityfor subsequentreleasesof either radiologicalor
chemical sources caused by operatorincapacitation.



An example of the consequencebased assessmentapproach is presentedin
Appendix C.

Safety Analysis: Nuclear Facilities

DOE nuclearoperationsrequiresafety analysisreports (SARs),technical
safety requirements(TSRs) and evlauationof unreviewedsafety questions
(USQs) accordingto the 5480 series of orders. The requirementsin this
series of orders are presentedas applyingto nuclearoperationsonly.
Currently,there is no DOE guidance for applyingcomparablerequirementsto
nonnuclear operations.

Consequently,PNL SARs for nuclearfacilitieswill includean analysisof
chemicals in the facilityonly as they have the potentialto impactthe
radiologicalsource terms. Most frequently,this evaluationwill examinethe
two most importantaspectsof large radiologicaland large chemicalsourcesin
the same facility. Namely, I) the potentialfor chemicalsto _rovidean
energy source for the releaseof radionuclidesand 2) the potertia_for a
chemical releasewithin the facilityto incapacitateoperationspersonnelsuch
that a radiologicalhazardwould be createdor the consequence._,of a
radiologicalincidentwould be increased.
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APPENDIXA
THRESHOLDQUANTITYDETERMINATION

1. This appendix contains a listingof toxic and reactivechemicalsand
their associated thresholdquantities(TQs). lt is believedthat these
chemicals present a potentialfor a catastrophicevent at or above the
thresholdquantity. This list is not intendedto be all inclusivebut
representsmany of the highly hazardouschemicalsroutinelyused in
large amounts in industrialoperations.

2. If a TQ has not been determined for a chemical, use the scheme presented
below to establish a TQ for the purpose of performing a hazard
classification.

a. If the chemical is determined to be highly toxic, use I00 pounds.

For this hazard classification method, highly toxic is defined as'

LD50 < 5 mg/kg oral or

LD50 < I mg/kg skin or

LCSO <_10 ppm inhalation
< 0.1 mg/l

b. If the chemical is determinedto be toxic, use 1000 pounds.

For this hazard classificationmethod, toxic is definedas"

LD50 5 < 50 mg/kg oral or

LD50 I < 200 mg/kg skin or

LCSO 10 < 200 ppm inhalation
0.i < 2 mg/l

c. If a chemical is determinedto be moderatelytoxic, use 5000
pounds.

For this hazard classificationmethod,moderatelytoxic is defined
as"

LD50 50 < 500 mg/kg oral or

LDSO 200 <_1000 mg/kg skin or

LC50 200 < 2000 ppm inhalation
2 < 20 mg/l



d. If a chemical is determined to be low toxicity, use 10,000 pounds.

For this hazard classification method, low toxicity is defined as:

LD50 > 500 mg/kg oral or

LDSO> I000 n.g/kg skin or

LCSO> 2000 ppm inhalation
> 20 mg/l

3. TQ for flammable liquids and gases use 10,000 pounds.

4. TQs for individual chemicals, see list below.
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' .-...... NFPA CLASSIFICATIONSAND MATERIALFACTORS.-.

I. ¢ I.,4

[ Heairm F_e Reac- ='nrl
uv_rt

'.." ..,

taidehyde 2 4 2 24 1-Chlcrobu_ane 2 3 0 16 !:.',}

4. ° .'41

° _1 '

:etoma'J/e 2 3 1 16 C,htoropicnn 4 0 3 29

'_kceW[ cb!onde 3 3 2 24 1.Chloropmpane 2 3 0 16

Acew[ pero,,ade 1 2 4 40 C_2orostTzene 2 2 2 24
salc/lacld I 1 0 4 Coumarun 2 1 0 4

ene 1 4 3 29 0-Czeso_ 2 2 0 10

lena 3 3 2 24 Cumene 2 3 0 16
acid 3 2 2 24 Cumene hydz(_peromde 1 2 4 40

Acrytan'.ide 2 1 1 14 Cyanunc acad 2 0 I 14

:Acrytomtnle 4 3 2 24 Cyc[obutane 1 4 0 21

Allylalcohol 3 3 1 16 C'ic',ohexane 1 3 0 16

Allytamine 3 3 1 16 Cyclohexanol ! 2 0 10

'A11y[c.hlonde 3 3 1 16 Cyctopropane 1 4 0 21

Allyl er/,.er 3 3 2 24
Ammoma 3 - 1 0 4 Dieset fuel 0 2 0 !0

tert-Amylacetate 1 3 0 16 D_butTi e_.er 2 3 0 16
Am_.e 3 2 0 10 0-Oic_dorobenzene 2 2 0 10

?-Otcbloroben:ene 2 2 0 I0
_. 2 3 2 24

" Barium steamte 0 1 0 4 1.2-Dic_/oroethyiene
Benzaidehyde 2 2. 0 l0 1.2-Dic_'lcropmpene 2 3 0 16

Benzene 2 3 0 16 2.3.Dic_!oroc_ouene-c:"ade"_ 3 0 16 i';I

• . ",' II

I Benzoicacid 2 1 0 4 3.5.Dic_orosaac'/Licac:d 0 1 0 4 !Ben:oy[cNoride 3 2 1 14 Dicumy[perc:cde 0 2 3 29 i!

Benzzy[peromde 1 4 4 40 Dic/c:.cpentadlene 1 3 1 16 ,i

B_,sphenoiA 2 1 0 4 Diethyla.-_.'-.e 2 3 0 16 i:"

- Bzomcbenzene 2 2 0 10 Dier_-..v[her,_-eze 2 2 0 !0
'., , a 0 21 D[eu_.v[cazbcna_e 2 3 ! 16 .._:' B_.:ar.e '- - • ';., a 40 '
L :.2-Butac:e:'.e 2 a 2 --" 3ier2:Ti_e.... _° 0 4 -

Buzanc[ 2 3 O ".5 Diemanoia.__z.'-.e l ! 0 4 :

;l l-Butene i 4 0 21 Dieri-,'ttene.....' I _ 0 4
" , _'l C,.a_, o °

• z-Bu:-,'[acetate ! 3 0 15 Dier2.'![a_--.'-.e__-_.an:_'ne3 1 0 4

3,:";[:./cchot l 3 0 15 Dte,...-.'.,'ied".er 2 4 " 21

.'.-Eut':'[a.--..'_'.e 2 3 '] "5 DiiscZuqle.'--= 1 3 O "

B..7.i hre:fade 2 3 0 15 "_ -,-,--_- .... 0 _' 0 l0_ ;. wusc,,.c._-en..... "

3 .'.-Bur/[ether 2 3 0 !5 , "_DLT.eL'W_an"'.:..'.e_a._".y.)3 -- 0 _-

:e."t-Buwihyd:c.ce_o:cce 1 4 4 40 2.2-O_.er_','iprc_ar.s[ 2 3 0 !6

' Bu:':'imt:ate " 3 S 29 n-5'_r,'uohenzene 3 ! 4 40

- ,. m....1pero:cde _ 3 3 29.e..-_u_.,. - Z.4-Dim=oczenoi 3 _ 4 40

BuW[ene 1 a O 21 -" ,,,, m-Dioxane 2 3 0 16

• Dioxctane 2 3 "-'-
•

Ca[mum cazb_de l 4 2 2.4 Dipnenyto.,ade I £ ,3 _"
" , 0 1 0 4 Dipropyieneg_.yco]. 0 ' 0 4_,a:cmm s:earate 1 3 4 .aO

•,e , .

" Cazhon disuiphide 2 3 0 !6 Di-te_-Butvi uerox_de
. Catnon mcno:ade 2 4 0 21 DivmyIbenzene 1 2 2 24

i_ Chlorme d_oxlde 3 4 3 2.9 Di,nnytecnet 2 3 2 2,4



Name NF_.Ac/as,_cauon Mau,nal Name" NFPA_ca::oa Mar_:ai
Hea/_ F_re Reac- _acmr He_ta FLre Rea,.. fmc.at

_v_rt _-nr;

Dowtherm A heat tr. agr. 2 1 0 4 Methyl ethyl ketone 1 3 0 1_

Epichlorohydnn 3 3 2 24 Methyl hydrazine 3 3 1 15
Euhane I 4 0 21 Methyl isobutyl ketone 2 3 0 16

2-Ethanolamine 2 2 0 10 Methyl mercaptan 2 4 0 21

Ethyl acetate 1 3 0 16 Methyl styrene 2 2 0 10
Mineral oil 0 1 0 4

Ethyl ac_late 2 3 2 24
Monoc.hlorobenzene 2 3 0 I 6

Ethyl alcohol 0 3 0 15
Monoethanolamme 2 2 0 10

Ethyl benzene 2 3 0 16

Ethyl bromide 2 3 0 16 Naphtha 1 3 0 16

Ethyl chloride 2 4 0 21 Naphthalene 2 2 0 10
Ethyiene 1 4 2 24 Nitroe thane 1 3 3 29

Ethylene carbonate 2 1 1 14 Nitroglycenne 2 2 4 40
Ethylene diamme 3 2 0 10 Nitromethane 1 3 4 40

Ethylene dic.hlonde 2 3 0 _ 16 Nitropropane 1 2 3 29

Ethylene glycol 1 1 0 ._ 2-Nitro_oluene 2 "1 4 - . .aO -

Ethylene oxide 2 4 3 _; Octane 0 3 0 15
Ethylemmme 3 3 2 24

Ethyl .nitrate 2 4 4 40 Pentane 1 4 0 21
Ethylamme 3 4 0 21 Peracetic ac.d 3 2 4 40

Phenol 3 2 0 10

Formaldehyde 2 4 0 21 P-Phenylphenol 3 I 0 4

Glycerine 1 1 0 4 Potassium perchlorate 1 0 2 24 ;_..
Propane 1 4 0 21

Heptane 1 3 0 - 16 Propargyl alcob01 3 3 3 29 •
Hexane 1 3 0 16

Propargyl bronnde 4 3 4 40
n-Hexanol 2 2 0 10

Propnora_e 4 3 1 16 :.
Hydrazine 3 3 2 24

Propylene 1 4 1 21
Hydrogen 0 4 0 21 _..

_opylenedachlonde 2 3 0 16 i'
Hydrogen sulphide 3 4 0 21

Propylene glycol 0 1 0 4
Isobutane 1 4 0 2t P:opylene omde 2 4 2 24

Isobutyl alcohol I 3 0 16 Sodium d:chroma_e 1 0 1 14
Isopenr,am.e ! 4 0 21

Steancac:d I I 0 4
isopropanol 1 3 0 16

Styrene 2 3 2 24
Isopropyl acetate 1 3 0 16

SuJphu_ 2 1 0 4
Isopropylchloride 2 4 0 21

Su/ph'_/:o,',ade 2 0 0 0
Isopropyl ether 2 3 1 16

Tc!uene 2 3 0 t6
Jet fuel i 3 0 16 1.2.3-Tnc:_orc:enzene 2 i 0 4

Lauroyl :ercxlde 0 2 3 29 !. !.] -Tac_'icrce_ane 3 _ 0 4
Tnchoe_q.iene 2 1 0 4

Malezc ar.hyaride 3 I 1 14
TheC_a:'.:'._'r--"te 2 i 1 ! 4

Magnesr,,u'n 0 1 2 24
Met.bane ! 4 0 21 T:_er,-.7!_.-.eg_,,'c_i 1 " 0 4

Methanol 1 3 0 !6 Tr:emF! _u.-.--utu.'n 3 3 3 29
T_obur:i a/u..mmmm 3 3 3 29

Methyl acetate l 3 0 16 T-,,,soFrz.canoi amine 2 " 0 4
Metlnyl acewlene 2 4 2 24
Methylamine 3 4 0 2! Tmscp:z.cyibenzene 2 ,3 0 16---,-o-_'-_alum,mum 3 3 3 _o
Methyl cAonde 2 4 0 2! .......•....

","'o -": 2 -'. 0 21
Methyl chtoraceta1:e 2 2 1 14 T.....u.,..a,-..-ue

Methyl cyclohexane 2 3 0 !6 TnP°P"_-'Tz'ze 2 2 0 :0
Methylene chloride 2 0 0 0 Vinyl a:er.a;e 2 3 3 24

• _-.._vi,..e 4 3 29Methyl ether 2 4 0 21 Vinyl--o,'=-
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Vinylallyler.her 2 3 3 24 _i

Vinyl ch/onde 2 4 I 21 _!_.

',inyi c'/¢_.ohexane 2 3 2 24 ,iii

Vinylr.otuene 2 2 1 _.4 ii|!

Vinylidene c,_onde 2 4 2 24 :_!!I!

Xylene 2 3 0 16 i._

'Z/nos_earate 0 1 0 4
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APPENDIX C

EXAMPLESOF CONSEQUENCEPRESENTATIONFOR CHEMICALHAZARD ASSESSMENT

Example 1: Chlorine Release - Discussionof Consequences

Chlorinecan be dangerousto human health at concentrationsof 10-20harts per
million (ppm) for an exposure of 30 minutes. The gas becomesfatal ._
concentrationsof 100-150ppm with exposuredurationsof 5-10 minutes.
Exposure to chlorine for much shorterperiodscan be fatal at concentrations
of 1000 ppm. In addition,The American IndustrialHygieneAssociation's
EmergencyResponsePlanningGuide_ines (ERPG)for chlorine are:

ERPG-I" 1 ppm
The maximumairborne concentrationbelow which it is _lieved that
nearly all individualscould be exposed for up to one hour without
experiencingether than mild, transientadversehealth effectsor
without perceivinga clearlydefinedcbjectionableodor.

ERPG-2: 3 ppm
The maximum airborne concentrationbelow which it is believedthat
nearly all indi,,idualscould be exposed for up to one hour without
experiencingor developing irreversibleor other serioushealth
effects or symptomswhich could impair an individual'sabilityto
take protectiveaction.

ERPG-3." 20 ppm
The maximum airborne concentrationbelow which it is believedthat
nearly all individualscould be exposed for up to one hour without
experiencingor developinglife-threateninghealth effects.

ConcI usi on

The bounding accident analysis of the chlorine release for this facility
showed that the peak airborne concentration of chlorine at the site boundary
would be approximately 3 ppm. This concentration would be transient and would
disperse to non-detectable levels within 5-10 minutes. Recent humantest data
have demonstra_,e_ that exposure to 1 ppmchlorine for up to one hour resulted
in no more than _'iight transient effects. Consequently, based upon chlorine's
toxicology, the acute, short-term exposure to chlorine experienced from this
release would cause no more than transientirritationin exposedindividuals.

i
i

I



Example 2: Chlorine Release- Tabular Presentationof Consequences

Airborne
Ccncentration(ppm) Duration(min) Effect
1 60 min slight transientirritation
10-20 30 min possibleadversehealth effects
100-150 5-10 fatal
1000 < 5 fatal

1 up to 60 ERPG-I"miId, transienthealth
effects

3 up to 60 ERPG-2"no irreversiblehealth
effects

20 up to 60 ERPG-3"no life-threateninghealth
effects

Conclusion

The bounding accident analysisof the chlorinereleasefor this facility
showed that the peak airborneconcentrationof chlorineat the site boundary
would be approximately3 ppm. This concentrationwould be transientand would
disperse to non-detectablelevelswithin 5-10 minutes. Consequently,based
upon chlorine's toxicology,the acute, short-termexposureto chlorine
experiencedfrom this releasewould cause no more than transient irritationin
exposed individuals.
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