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m
HEALTHAND SAFETYPLAN

REMEDIALINVESTIGATION/FEASIBILITYSTUDY

NAVALAIR STATIONALAMEDA
ALAMEDA,CALIFORNIA

m 1.o INTRODUCTION
The Work Planfor the RemedialInvestigation/FeasibilityStudy(RI/FS)at

m NavalAir Station(NAS)Alamedaconsistsof thefollowingplanningdocuments:

l VolumeI SamplingPlan

VolumeIA SamplingPlan: SolidWasteAssessmentTest (SWAT)Proposal

addendum
VolumeIB Air SamplingPlan

l Volume2 HealthandSafetyPlanVolume3 QualityAssuranceProjectPlan(QAPP)- Quality

Assurance/QualityControlPlan(QA/QC)

l Volume4 CommunityRelationsPlan
Volume5 ProjectManagementPlan/Schedule

Volume6 DataManagementPlan
Volume7 PublicHealthand EnvironmentalEvaluationPlan

l Volume8 FeasibilityStudyPlan

The Healthand SafetyPlanwas preparedby CanonieEnvironmentalServices

m corp.(Canonie)on behalfof the Departmentof the Navy,WesternDivision,
NavalFacilitiesEngineeringCommandforthe UnitedStates(U.S.)NavalAir

l Station(NASAlameda)in Alameda,California(Figure1-I).

This document,Volume2, outlinesthe healthandsafetyprocedureswhich

l will be institutedfor the fieldactivitiesassociatedwith the Remedial

Investigatlon/FeasibilityStudy(RI/FS)forthe NASAlamedain Alameda,

m California.The planhas beenpreparedto conformwiththe California
Departmentof HealthServices(DHS)SiteSafetyPlanoutlineand is

m consistentwithfederalOccupationalSafetyandHealthAct (OSHA)requirementsforhazardouswastesiteoperationsunder29 CFR 1910andthe

workpracticesoutlinedin 29 CFR 1926. The planis basedon existing

m informationregardingthe siteand uponpastexperienceat othersites.

m C.lleEnvironmental
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Site conditions are expectedto vary. Specific provisions of this planwill be upgraded/downgraded,as appropriate, dependinguponactual field
conditions. All changesin the plan must be approvedby the site health

m and officer to Such will besafety (HSO)prior implementation. changes

conveyedto all on-sitepersonnel.

m All visitorsand regulatorypersonnelare expectedto be familiarwith,and

complywith,all aspectsof theHealthand SafetyPlan. Any personnelwho

m failto complywithon-siteprotectionlevelsor otherprovisionsof the

planwillbe excludedfromall activework areas/exclusionareas,as deemed

m appropriateby theHSO or otheron-siteCanonierepresentative.

m anoniewillprovideall protectiveequipmentnecessaryfor Canonieon-sitepersonnel.All regulatorypersonneland visitorsbroughton-siteby reg-

ulatorypersonnel are expected to provide theirown protective equipment

m whichequalsor exceedsthatrequiredby thisplan.

L 1.1 SiteDescription

NASAlamedais locatedinAlameda,California.The stationoccupiesthe

m westerntip of the islandof Alameda,whichliesalongthe easternsideof

the San FranciscoBay. Mostof the easternhalfof the stationis

m evelopedwithofficeand industrialfacilities.Runwaysand support
facilitiesoccupythewesternpartof the station.

m The specificsiteswithinthe stationwhichare includedin the RI/FSare

m listedbelow.
o 1943-t956 Disposal Area

I o WestBeachLandfill

m CauomeEnvironmental
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o Area 97

m o Building360 (Plating,EngineCleaning,PaintStripping,and Paint
Shops)

I
o Building5 (Plating,PaintStripping,Cleaning,and PaintShops)

m o Building41 (AircraftIntermediateMaintenanceDepartment)

m o Building459,547,and 162 (ServiceStations)

m o Building114 (PestControlAreaand SeparatorPit)

o Building 410

I
o Building400 and 530 (MissileReworkOperations)

o Building14

m o BuildingI0 (PowerPlant)

m o Oil Refinery

m o FireTrainingArea

m o Buildings 301 and 389
o CansC-2 Area

I
o Seaplane Lagoon

m o stationSewerSystem(noton-site)

m o YardD-13

m C.tm -I Environmental
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o Estuary (Oakland Inner Harbor)

m A map of the layoutof the NAS Alamedawhich shows the specificsites of

the feasibilitystudy outline is includedas Figure 1-2.

I
m
m
m
m

m
m
m
m
m
m
m
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2.0 RESPONSIBLEPERSONNEL

The keyCanoniepersonnelandtheirrespectiveresponsibilitiesfor this

m projectare listedbelow:

m o ProjectManager- JamesW. Babcock,Ph.D. The projectmanageris
responsiblefor oversightof all aspectsof the projectincluding

m healthand safetyand allon-siteactivities.

o Site Engineer- C. CarlosWhite,P.E.- The siteengineeris

l responsiblefor on-siteactivitiesincludingsampling,quality
assurance,and all on-siteengineeringactivities.The siteengineer

m alsofunctionsas the alternateon-sitesafetyofficerand reportsdirectlyto the projectmanager.

m o siteHSO - TamiRenkoski- The siteHSO is responsiblefor the

implementationof thisplanand oversightof the airmonitoring

programson-site.All changesin thisplanwillbe approvedand

implementedby the HSO.

m
m
I
m
I
m
I
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3.0 JOB HAZARDANALYSIS

The potentialhazardsassociatedwiththe siteactivitiesincludeboth

m chemicalandphysicalhazards.The chemicalhazardsinvolvepotential

exposureto contaminatedsoilsandgroundwater. The physicalhazards

m includeworkingaroundheavymachinery,suchas drillrigsand sampling
equipment,noise,heatstress,andworkingin confinedareas.

m AppendixA indicatesthe anticipatedhazardsby the individuallocations

specifiedin Section1.1. The discussionbelowis a summaryof those

m hazards.

m 3.1 ChemicalHazards

m A widevarietyof chemicalcontaminantshavebeen identifiedas potentiallybeingpresenton-site.Heavymetals,pesticides,chlorinatedsolvents,

petroleumproducts,polychlorinatedbiphenyls(PCBs),acids,caustics,

cyanide,aromaticsolvents,aliphaticsolvents,and asbestosare included
in the contaminantlist.

m The mostcommonmetalsidentifiedinclude:

l Lead Inorganicleadaffectsthecentralnervous,system,kidneys,

blood-formingsystem,andreproductivesystem. Routesof

I xposureincludeinhalationand ingestion.Symptomsinclude
weakness,pallor,weightloss,wrist/footdrop,abdominal

m cramps,gingivalline. Volatilizationdependson the lead-bearingcompound. It is not considereda carcinogen.OSHA

permissibleexposurelimit(PEL)is 0.05milligramsper cubic

m meter (mg/m3).

m Mercury- Inorganicmercuryaffectsthe respiratorysystem,central
nervoussystem,and the kidneys.Routesof exposureinclude

l inhalation,skinabsorption,skincontact,and ingestion.Symptomsincludeheadache,cough,chestpainsand tightness,

I
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m breathingdifficulties,pneumonitis,mouthsores,lossofteeth,nausea,diarrhea,skin irritation,shaking,insomnia,

personalitychange,andlossof memory. It has a verylow

m vaporpressure.It is not considereda carcinogen.OSHA

ceilinglevelis 0.1mg/m3.

m Chromium- Chromiumaffectsthe respiratorysystem. Routeof exposureis

m inhalation.Symptomsincludehistologicfibrosisof the lungs.Volatilizationdependsuponthecompound.The hexavalentstate

m of chromiumis a carcinogen.OSHA PEL is I mg/m3.
Cadmium- Cadmiumaffectsthe respiratorysystem,kidneys,prostate,and

m circulatorysystem. Routesof exposureare inhalationand
ingestion.Symptomsincludepulmonaryedema,cough,tightness

m of chest,headache,chills,muscleaches,nausea,diarrhea,emphysema,anemia,and proteinuria.Volatilizationdepends

uponthecadmium-bearingcompound. It is considereda

carcinogen.OSHAPEL is 0.2mg/m3.
Nickel Nickelaffectsthe skinand respiratorysystem. Routesof

exposureincludeinhalation,skincontact,and ingestion.

Symptomsincludeeye,skin,andmucousirritation,and allergic

m reactions.Doesnot volatilize.It is considereda potential
carcinogenfor lungsand sinuses.OSHAPEL is 1.0mg/m3.

m copper- copperaffectsthe respiratorysystem,liver,and kidneys.

m IndlvidualswithWllson'sDiseaseare at increasedrisk.Routesof exposureincludeinhalation,skincontact,and inges-

tion. Symptomsincludeirritationof mucousmembranes,

m metallic andnasal It is notdermatitis, taste, perforation.

considereda carcinogen.Doesnot volatilize.OSHA PEL is

I I mg/m3.

| CaeEnvironmental
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Zinc - Zinc dust is considered a nuisance respiratory hazard. Route
of exposure is inhalation. No reported symptoms. Doesnot
volatilize. It is not considered a carcinogen. No allowable

m exposurelimithas beenestablished.

m Barium- Bariumaffectsthe cardiovascularsystem,central
nervous

system,respiratorysystem,and the eyes. Routesof exposure

m includeinhalation,skincontact,and ingestion.Symptomsincludeupperrespiratorytractirritation,musclespasms,slow

pulse,eye irritation,andskinburns. Volatilizationdepends

m uponcompound. It is not considereda carcinogen.OSHAPEL is
0.5 mg/m3.

!
Iron- Irondust is considereda nuisancerespiratoryhazard. Route

m of exposureis inhalation.No reportedsymptoms.Doesnotvolatilize.It is not considereda carcinogen.No allowable

exposurelimithas beenestablished.

The pesticidesknownto havebeenusedat the baseinclude:

m Chlordane- Chlordaneaffectsthe centralnervoussystem,lungs,eyes,

liver,kidneys,and skin. Routesof exposureincludeinhala-

l tion,skinabsorption,skincontact,and ingestion.Symptoms

includeblurredvision,confusion,delirium,cough,abdominal

m pain,nausea,vomiting,diarrhea,irritability,tremor,and
convulsions.It hasa low vaporpressure. It is not con-

m sidereda carcinogen.OSHAPEL is 0.5mg/m3.

2,4 - D - 2,4 - D affectsthe skinand thecentralnervoussystem.

m Routesof exposureincludeinhalation,skinabsorption,skin
contact,and ingestion.Symptomsincludeweakness,stupor,

l hyporeflexia,muscletwitch,convulsions,anddermatitis.It
has a vaporpressureequivalentto zero. It is notconsidered

m a carcinogen.OSHA PEL is I0 mg/m3.

m eEnvironmental
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DDT - DDT affectsthe centralnervoussystem,kidneys,liver,and

skin. Routesof exposureincludeinhalation,skinabsorption,

m skincontact,and ingestion.Symptomsincludeirritationofeyes and skin,weaknessof hands,vomiting,headache,convul-

sions,confusion,dizziness,tremors,andapprehension.It has

m low it is considereda potential
a very vaporpressure.

carcinogen.OSHAPEL is I mg/m3.

m Diazinon- Diazinonaffectsthe respiratorysystem,liver,andthe central

nervoussystem. Routesof exposureincludeinhalation,skin

m absorption,skincontact,and ingestion.Symptomsare similar

to malathionexposure.It has a low vaporpressure.It is not

m considereda carcinogen.It has a ThresholdLimitValue(TLV)
of 0.1mg/m3.

m Lindane- Lindaneaffectsthe liver,kidneys,centralnervoussystem,

respiratory,andblood-formingsystem. Routesof exposure

includeinhalation,skinabsorption,skincontact,and inges-

tion. Symptomsincludevomiting;restlessness;musclespasms;

m convulsions;respiratoryfailure;irritationof the eyes,nose,
and throat;headache;and aplasticanemia. Doesnot volatilize

readily. It is considereda potentialcarcinogen.OSHAPEL is

m 0.5 mg/m3.

m Malathion- Malathionaffectsthe respiratorysystem,liver,and the cen-
tralnervoussystem. Routesof exposureincludeinhalation,

skinabsorption,skincontact,and ingestion.Symptomsincludetightnessof chest,wheezing,bluishdiscolorationof skin,

achingin and behindeyes,blurredvision,tearing,runnynose,

l headache,wateringof themouth,sweating,twitching,weakness,
paralysis,arrestedbreathing,dizziness,confusion,stagger-

l ing,slurredspeech,convulsions,coma,andcholinesterase
depression.It hasa low vaporpressure.It is not considered

l a carcinogen.OSHA PEL is 15 mg/m3.

l eEnvironmental
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I Warfarin Warfarinaffectsthe Routesofcirculatorysystem. exposure

includeinhalationand skinabsorption.Symptomsinclude

m bleedingdifficultiesby impairmentof clotting.Hematuria,hematomason armsandlegs,backpain,bleedinglips,hemor-

rhaging,abdominalpain,and vomiting.Warfarindoesnot

m volatilizereadily. It is not considereda carcinogen.OSHA
PEL is 0.1mg/m3.

m The chlorinatedsolventsanticipatedinclude:

m Trichloroethylene- Trichloroethyleneaffectsthe respiratorysystem,

heart,liver,kidneys,centralnervoussystem,and the skin.

m outesof exposureincludeinhalation,skincontact,and inges-
tion. Symptomsincludeheadaches,vertigo,visualdistur-

m bances,tremors,nausea,vomiting,eye irritation,dermatitis,
andcardiacarrhythmia.It has a moderatevaporpressure. It

is considereda potentialcarcinogen.OSHAPEL is I00 parts

permillion(ppm).

1,2-Dichloroethylene- 1,2-Dichloroethyleneaffectsthe respiratorysystem,

eyes,and the centralnervoussystem. Routesof exposure

m ncludeinhalation,skincontact,and ingestion.Symptomsincludeirritationof the eyesand respiratorysystemand

depressionof thecentralnervoussystem. It has a highvapor

m pressure.It is notconsidereda carcinogen.OSHAPEL is 200
ppm.

l Methylchloroform- Methylchloroformaffectsthe skin,liver,and car-

m iovascularsystem. Routesof exposureincludeinhalationandskincontact. Symptomsincludeirritationof the skin,head-

ache,dizziness,drowsiness,reproductiveabnormalities,

m heart and death. Itunconsciousness,irregular beat,

volatilizesreadily. It is not considereda carcinogen.OSHA

PELis 350 ppm.

m C.momeEnvironmental
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Carbontetrachloride - Carbontetrachloride affects the central nervous

system, eyes, liver, kidneys, and skin. Routesof exposure

m include inhalation, skin absorption, skin contact, and inges-tion. Symptomsinclude central nervous systemdepression,
nausea, vomiting, and skin irritation. It has a moderate rate

m of vaporization. It is considered a suspectedcarcinogen.
OSHAPELis 10 ppm.

!
Methylenechloride- Methylenechlorideaffectsthe skin,cardiovascular

m system,circulatorysystem,and therespiratorysystem. Routesof exposureincludeinhalation,skincontact,and ingestion.

Symptomsincludeirritationor numbnessof the skin,mental

m confusion,light-headedness,nausea,vomiting,unconsciousness,
anddeath. It has a highvaporpressure. It is considereda

l suspectedcarcinogen.TLV is 50 ppm.

The petroleumproductsidentifiedinclude:

Aviationfuel - Aviationfuelis consideredsimilarto dieselfuelin its

m toxicologicalproperties.Primarytarget is the skin.organ

Routeof exposureis skincontact. Symptomsof exposurein-

m cludeirritationand dermatitis.It has a lowvaporpressure.It is notconsidereda carcinogen.No allowableexposurelimit

m has beenestablished.
Oil - Oil affectsthe skinwhen in themist form. Routeof exposure

m is skincontact. Themain symptomis dermatitis.It has a
verylowvaporpressure.It is notconsidereda carcinogen.

m OSHA PEL is 5 mg/m3 formistexposure.

Gasoline- Gasolineaffectsthe skinand centralnervoussystem. Routes

m exposureincludeinhalation,skincontact,and ingestion.
of

Symptomsincludecentralnervoussystemdepression,irritation

m of the skinandmucousmembranes,andhypersensitivity.It has

m CammeEnvironmental
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a high vapor pressure. It is not considered a carcinogen. TLV

is 300 ppm.

m Napthalene - Napthalene affects the blood, liver, kidneys, and central
nervous system. Routes of exposure include inhalation, skin

m absorption, skin contact, and ingestion. Symptomsinclude
abdominal cramps, nausea, vomiting, diarrhea, headache, tired-

l ness, confusion, painful urination, dark urine, convulsions,coma, anemia, fever, jaundice, and skin irritation. It has a

low vapor pressure. It not considered a carcinogen. OSHAPEL

is 10 ppm.

l The anticipatedacidsinclude:

Hydrochloric - Hydrochloric acidaffectsthe respiratory system, skin, and

eyes. Routesof exposureincludeinhalation,skincontact,and
ingestion.Symptomsincludeinflammationof nose andthroat,

tearingof the eyes,cough,throatburns,choking,dermatitis,

and contactburnsto eyesand skin. It is normallya gas. It

is not a carcinogen.OSHAPEL5 ppm ceiling.

Nitric- Nitricacidaffectsthe skin,respiratorysystem,andthe eyes.

Routesof exposureincludeinhalation,skincontact,and
ingestion.Symptomsincludesevereirritationto the eyes,

mucousmembranes,andrespiratorytract;breathingdifficulties;pneumonia;and skinand eye burns. The ability
to volatilizevarieswiththe acidconcentration.It is not

l considereda carcinogen.OSHAPELis 5 mg/m3.

m Sulfuric- Sulfuricacidaffectsthe skin,respiratorysystem,andthe
eyes. Routesof exposureincludeinhalation,skincontact,and

m ingestion.Symptomsincludesevereirritationto theeyes,mucousmembranes,andrespiratorytract;eye and skinburns;

and toothdecay. It has a low vaporpressure. It is not

I considereda carcinogen.OSHAPEL is I mg/m3.

l Cam m-meEnvironmental
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The causticidentifiedis:

l Sodium hydroxide- Sodium hydroxideaffectsthe skin, eyes, and respiratorysystem. Routesof exposureincludeinhalation,skin contact,

and ingestion. Symptomsincludeirritationto the eyes, skin,

and mucous membranes;contactburns; it is corrosiveto the
skin. Its vapor pressureis essentiallyzero. It is not

considereda carcinogen. OSHA PEL is 2 mg/m3.

l The aromaticsolventsanticipatedinclude:

Benzene- Benzeneaffectsthe blood, centralnervoussystem,bone marrow,

respiratorysystem, eyes. exposure
and Routesof include

inhalation,skin absorption,skin contact,and ingestion.

Symptomsincludeirritationto the eyes, nose, and respiratorysystem;giddiness;headache;nausea;staggering;fatigue;

anorexia;dermatitis;bone marrow depression;and abdominal

pain. It has a moderatevapor pressure. It is considereda

suspectedcarcinogenof the blood. OSHA PEL is I ppm.

I
Phenol - Phenol affectsthe skin, liver,kidneys,centralnervoussys-

l tem, and respiratorysystem. Routesof exposure includeinhalation,skin absorption,skin contact,and ingestion.

Symptomsincludenumbnessof the skin, burningof the anes-

thetizedtissue,headache,fainting,dizziness,vomiting,
diarrhea,dark urine, lack of appetite,and mental distur-

l bances. It has a low vapor pressure. It is not considereda
carcinogen. OSHA PEL is 5 ppm.

l Toluene- Tolueneaffectsthe skin, eyes, liver, kidneys,and central

nervoussystem. Routesof exposureincludeinhalation,skin

l absorption,skin contact,and ingestion. Symptomsinclude
irritationof the eyes and skin, fatigue,weakness,confusion,

headache,dizziness,drowsiness,numbness,unconsciousness,and

1 eEnvironmental
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death. It has a moderate vapor pressure. It is not considered

a carcinogen. OSHAPEL is 200 ppm.

m Xylene - Xylene affects the central nervous system, eyes, blood, liver,
kidneys, and the skin. Routes of exposure include inhalation,

m skin absorption, skin contact, and ingestion. Symptomsincludedizziness; excitement; drowsiness; incoherence; staggering

gait; irritation of eyes, nose, and throat; corneal vacuoliza-

I tion; anorexia; nausea; vomiting; abdominal pain; and

dermatitis. It has a low vapor pressure. It is not considered

m a carcinogen. OSHAPEL is 100 ppm.

m The aliphaticsolventsanticipatedinclude:

Methyl ethyl ketone - Methyl ethyl ketone (MEK) affectsthe centralnervous

m systemandthelungs.Routesof exposureincludeinhalation,
skin contact,and ingestion. Symptomsincludeirritationof

the eyes and nose, headaches,dizziness,and vomiting. It has

a moderatevapor pressure. It is not considereda carcinogen.

m OSHAPEL is 200 ppm.

Acetone - Acetone affects the respiratory system and skin. Routes of

m include inhalation, skin contact, and ingestion.
exposure

Symptomsinclude irritation of the eyes, nose, and throat;

m headache; and dermatitis. It has a high vapor pressure. It isnot considered a carcinogen. OSHAPEL is 1,000 ppm.

m Other contaminants include:

m Asbestos - Asbestos affects the respiratory system. Route of exposure is
inhalation. Symptomsinclude interstitial fibrosis, restricted

m pulmonaryfunction,lung cancer,asbestosis,and mesotheliomia.It has no vapor pressure. It is a carcinogen. National

I
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m institute for Occupational Health (NIOSH)RecommendedExposureLimit (REL) is 0.1 fibers per cubic centimeter.

m PCB- PCBaffects the skin, eyes, and liver. Routesof exposure
include inhalation, skin absorption, skin contact, and inges-

m Lion. symptomsinclude irritation of eyes and skin, acneformdermatitis, jaundice, anddark urine. [t has a very low vapor

pressure. It is considered a potential carcinogen. OSHAPEL
l is 0.5 nKJ/m3.

m affects the cardiovascular system, central nervousCyanide Cyanide
system, liver, kidneys, the skin. Routesof exposureinclude

m inhalation, skin absorption, skin contact, and ingestion.Symptomsinclude weakness,headache,confusion, nausea,
vomiting, incoherence, slow respiration, gasping, asphyxia, and

I irritation of skin and eyes. Vapor pressure is essentially
zero. It is not considereda carcinogen. OSHAPELis 5 mg/m3.

HCN- HydrogenCyanide

m Hospital wastes - Exact nature of waste is unknown. Potentially, viral,
bacteriological, etiological, and radtologtcal wastesmaybe

m found in various subsurface areas, no way
There is to test for

presence of hospital wastes with any direct read device. These

m wastes pose a possible inhalation anddermal health threat.Their presence shall be reported immediately to site

m supervisor.
Hethane - Hethane is a flammablegas. Hethane is a simple asphyxiant.

m Inhalation is the primary route of exposure.

m _,_ physical Hazards

The anticipated phystcal hazards are due to the nature of the work involved
as well as the site activities andconditions.

m   ,,-,,Environmental
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Material handling hazards exist during the setup and drilling operations.
The drill action can also present a mechanical rotation hazard. Conven-

tional safetytechniquesformaterialhandlinganddrillingoperationswill

m be utilized.

m Elevatednoiselevelsareanticipatedas a resultof the drillingopera-tionsand in thoseareaswhereaircraftmay be in operation.The use of

hearingprotectionwill be requiredduringdrillingand at all timeswhen

m workingnearaircraftoperationareasand active engine
aircraft test

facilities.Noisemonitoringwill be conductedwhen informationindicates

m thatworkerexposuremay equalor exceedan B-hourtimeweightedaverage
(TWA)of 85 decibels.All workwill be donein compliancewith29 CFR

m 1910.95.
Heat stress is considered a hazard due to the potential for work to be

I scheduled during summer months, the physical workload associated with
construction activities, and the use of personal protective clothing. When

ambienttemperaturesreach70°Fandworkersarewearingimperviouscloth-

ing,work/restcycleswillbe scheduledon a regularbasisand liquidswith

electrolytes(suchas Gatorade)willbe availableto replenlshbodyfluids.

m Becausethe incidence stress dependsupona varietyof heat of factors, all

workers, even those not wearing protective equipment, will be observed and

m encouragedto report any symptomsof heat stress. In addition, allpersonnel are specifically instructed to take breaks whenthey feel they

m are necessary.
Undergroundutilities locations will be identified prior to the commence-

m mentof drillingoperations.Overheadutilitieswillbe identifiedand a
minimumdistanceof IS feetwillbe maintainedat all times.

m Samplingoperations for the SeaplaneLagoonand the Estuary mayrequire the
use of boats. Workdoneover or near water will be conductedin accordance

m 29 CFR1926.106. communicationswith land personnelwithOSHAregulation
willbe maintainedat all times.

m CaeEnvironmental
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A potentialfor fire existsdue to the flammablenature of some of the

chemicalconstituents. Combustiblegas monitoringduring the drillingand

m samplingactivitiesfor certainsites will be conducted. Elevatedlevelsof combustiblegases will requirethat operationscease until adequate

ventilationcan be provided. The appropriatefire extinguisherswill be

l active and decontaminationareas.
availablein the work

m A potentialfor confinedspaceentryexistsduringthe evaluationof thesewersystemand entranceintothecrawlspaceunderBuilding360. The

provisionsof the CanonieConfinedSpaceEntranceProgramwillbe imple-

m mentedin thatevent. A copyof thatprogramis includedin AppendixB.

m Radiologicalwastesare reportedto havebeendisposedof in the WestBeach
Landfillandthe 1943-1956DisposalArea. Thesewastesconsistedprimarily

l of radiumpaints. Monitoringfor radiationlevelswlll be conductedduringthedrillingand samplingprogram. In the eventthatreadingsof Z milli-

roentgenor greaterare found,the RadiologicalHealth/EnvironmentalHealth

Unitof theCaliforniaDepartmentof HealthServiceswillbe contactedat

(916) 739-4213.

I It has beenreported that inert ordnancewere disposedof in the WestBeach
Landfill and the 1943-1956Disposal Areas. In addition, buried drumsof

I toxic substancesmaybe present in the Landfill andDisposal Area. The
samp]ingprogramfor these areas will include a survey of the proposed

I drillsiteforundergroundmetallicpresence.Specificareasidentifiedby
the locatingservicewillbe avoidedduringdrilling.

!
I
I
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4.0 RISKASSESSMENTSUMMARY

The risksassociatedwiththe RI/FSare a resultof the hazardspresentand

m whetherthosehazardsare adequatelycontrolled.The occupationalhealth
risksof chemicalsare basedon exposureto the bodyby inhalationor

l directskincontact. Thereare alsosafetyrisksassociatedwith chemicals
whichmay be on-site. In addition,occupationalsafetyrisksexistas a

m resultof the physicalhazardspresenton the site.

4.1 H@althRisksAssociatedwith Inhalation

!
Of the chemicalsidentifiedas beingpresenton the site,the chlorinated,

m aromatic,aliphaticsolvents,andthe petroleumproductshavethegreatestpotentialto volatilizefromthe soiland/orwatersamples. Ingeneral,

the remainingchemicalshaveverylow vaporpressuresandwouldnotvola-

I tilizereadily. Forthe remainingchemicals,dustgenerationwouldbe
consideredthe primarymethodfor an inhalationexposureto occur.

Air monitoring and the use of personal protective equipmentwill be used to
controlandminimizethepotentialof chemicalinhalationto theworkers.

m The potential of inhalation hazards to the nearby naval personnel and/or
communityresidents is also a consideration. Thedirect reading air moni-

| 'toringinstrumentationwillbe usedto evaluatethe activeworkareaperi-

meter. Any levelsin excessof the specifiedactionlevelsforLevelD

m will result in the cessation of activity until additional control measurescan be implemented.

m Basedon prior experience, drillingand sampling present a lowriskof
exposureby inhalation to both volatile anddust contaminants.

I
I
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m 4.2 HealthRisksAssociatedwithOir¢¢tSkinContact

m The pesticides, chlorinated solvents, PCBs,acids, caustics, aromaticsolvents, and aliphatic solvents, hospital wastes andHCNpresent risks
associated with skin contact. The handling of the samplehas the greatest

m potential for skin contact. Thepotential for skin contact during confined

spaceentryintothe sewersandcrawlspacesis high. Skincontactwith

m any contaminated sludgesandmudsfrom the SeaplaneLagoonand the Estuaryhas a high potential.

m The use of personal protective equipmentis the primary meansof controll-
ing skin contact. A minimumof latex gloves will be uttltzed at all times.

m The entry into the sewersor crawl spaceswill require full-body protection
with Safanex Suits, rain suits with poly-tyveks or equivalent. The

m potential for contact with the sludgesand mudswtll require the use ofrain suits. Direct sktn contact with contaminatedmaterials by nearby

naval personnel or the communityresidents is unlikely.

4.3 Safety Rlsks AssociatedwithChemicals

m The safety risks related to the chemicalson-site include fire hazards,
radiation hazards, and the potential for chemtcal reactions in the event

m buried drumsor ordnanceare encountered. The recognition of these poten-
tial risks and the precautions to be uttltzed to minimize those risks were

m highlighted in Section 3.2.

m 4,4 $1fetv Risks Associatedwith Phvstcal Conditions

The phystcal hazards of workingwith heavymachinery, the potential for

m heat stress andnoise exposure, and the methods sampling areof fromboats

not considered any different from standard construction or industrial

m operations. Risks will be minimized through the use of properly trainedandexperienced personnel and through the use of personal protective equip-
ment andwork/rest cycles.

m nomeEnvironmental



I
2O

5.0 AIR HONITORING

Direct reading instrumentation for ambientarea monitoring wi11 be con-

ducted using any of the following instruments, as appropriate, basedon the
judgmentof the stte HSO:

!
o Organic Vapor Analyzer (OVA)

i o Combustiblegas/oxygenmetero Draeger tubes for specific constituents
o MInI-RAH(mtnt-real-ttmo aerosol monitor) meter

m o Monitoring
Radiation

m Integrated atr sampling, either personnelor area, wtll be conductedat thediscretion of the stte HSObasedon the operating conditions and the re-
sults of dtrect readtng tnstrumonts. Any integrated sampllngwtll be

l conductedtn accordancewtth standardized National Institute for Occupa-
tional Safety andHealth (NIOSH)methodsfor samp]tngandanalysts or an
acceptable equivalent method. All sampleswill be analyzed by a laboratory
accredited by the AmericanIndustrial HygieneAssociation.

m Maintenanceof the monitoring equipmentwtll be conductedtn accordance
wtth the manufacturers' recommendations.All monitoring wtth battery-

m operated equipment equipmentfully charged.will be Initiated wlththe

Monitorlngequlpmentw1ll be calibratedaccordlngto the manufacturer's

m specifications prior to eachuse, or more often as deemednecessary. Thecalibration wtll be checkedafter eachuse.

I Samplecollection, handling, andshipmentw111be tn strict accordancewith
the NIOSHmethodsand the QAPPprocedurestn order to matntatn samp]e

m integrity.

I
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m 5.1 work ArQaAction Levels

The results of the direct reading instrumentation can be used in conjunc-

I tion with the professional judgmentof the site HSOto determine appro-
priate levels of protection.

I Level O protection is appropriate for ambient conditions in which:

m a) The sustained OVAreadings are less than I ppmabovebackgroundin
the breathing zone.

!
b) Combustible gas levels tn the ambientatr are less than 0 percent

m lower explosive 11mtt (LEL). Oxygenlevels are maintained at 20.9percent.

m c) Draeger tube readings for specific constituents are below thetr
correspondingTLVs.

d) Radiation monitoring registers acttvtty less than two mRoentgens

m per hour at three feet aboveground.

e) Htnt-RAMmeter reports airborne concentrations less than onemg/m3

m breathing zone.
in the

m Level c protection wtth full-face respirator is appropriate for ambientconditions tn which:

m a) The sustained OVAreadtngs are one to ftve ppmof unquantifted
organics tn the breathing zone abovebackgroundfor five minutes.

!
b) Combustible gas levels tn the ambientatr are less than I0 percent

m LEL. Oxygenlevels are maintained at 20.9 percent.
c) Draeger tube readings for specific constituents exceedthe TLVbut

do not exceed10 times the TLVor reach the IDLHconcentrations.

m CanonieEnvironmental
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m d) Radiation monitoring registers acttvity less than two mRoentgensper hour at three feet aboveground.

I e) reports concentrations less than fiveMini-RAMmeter atrborne

mg/m3 in the breathing zone.

m oeteriorat|on of operating conditions beyondthe upper 11mits specified
abovewi]] resu]t in the temporarycessation of activities and a re-eva]ua-

I tton of the work practices. At suchttme, tt maybe necessaryto implement
add|tton control measures,such as, but not ]tmtted to, dust suppression

m requirements, time restrictions due to radioactive level, or Level B pro-
tection for routtne activities. The stte HSOwtll dectde whenandunder

m what conditions operations can be resumed.

Level B protection wtth supplied alr ts appropriate for mbtent conditions

m in which:

a) The sustained OVAreadtngs of unquanttfted organics are 5 to 500
ppmabovebackgroundtn the breathing zone for ftve m|nutes.

m b) Combustiblegas levels tn the ambtentatr are less than 25 percent
LEL.

m c) oxygenlevels are less than 20.9 percent or the potential for

I oxygendeficiency extsts.

d) Oraeger tube readtngs are less than the IDLHfor spectftc _

m constituents. If concentrations exceed100 ttmes the TLVor
approachthe TOLH,wtthdraw from the area |med|ately and consult

m the health and safety offtcer.

I
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e) Radiationmonitoringregistersactivitylessthantwo mRoentgens

l per hourat threefeetaboveground.If radiationmeasuresgreaterthantwo mRoentgensper hour,the DHS,RadiologicalHealth,and

EnvironmentalHealthUnit (JohnHickman)willbe notifiedat

m (916) 73g_4213.

m f) Mini-RAMmeterreportsairborneconcentrationsgreaterthan
fivemg/m3 in the breathingzone.

I LevelB capabilitieswillbe availableat alltimesduringsubsurface

drillingor otherhighhazardactivities.LevelB will be implementedwhen

m totalorganics(sustainedOVA readings)reach5 to 500 ppmabovebackground
in breathingzoneandmini-RAMdustmonitorgreaterthanfivemg/m3.

I
I

!
I
I
I
I
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m 6.0 PERSONNELPROTECTION
Extensive experience in the areas of waste site investigation demonstrates

I that drilling and sampltngactivities usually result tn minimal levels of
airborne volatile organics. The generation of fugitive dusts from these

m activities is also very low.

The drtlltng and sampltngprogrmwtll be carried out under an initial

I modified Level D protection. This protection wtll tnclude:

I o Hardhat

m o chemical-resistant neopreneor Nttrtle bootswith safety toe
o Latex inner gloves

!
o Outer PVCor equivalent chemical-resistant glove for all sampling

and/or potential contact with contaminants

o Safety glasses or goggles
o Optional hearing protection

I
o Optional leather work glove (outer glove)

I o Optional tyvek coveralls

I If atr results require increased protection, Level C equipmentmonitoring
will tnclude:

m o Level D andrequired use of poly-tyvek coveralls

m o Full-face respiratory protection with organic vapor/acid gas and
efficiency dust ftlters (HEPA)

CemonieEnvironmental
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Special tasks such as confined space entry or whenaction levels are
exceededmayrequire upgradedprotection. Confined spaceentry wtll
require tntttal Level B protection unttl monitoring indicates less

I protection is sufficient Level B Protection may include:

I o Level D, plus

m o Saranex tyvek or poly-coated tyvek with rain suits

o Air supplted respiratory protection [NIOSHapprovedatrltne or self-

I contained breathing apparatus (SCBA)]

m o Escapemask

i o Atr monitoring - continuous
o Safety harness

o Buddysystu

I o Safety line

m o confined spaceentry permit tf necessary, training and completionof
checklists

m All respiratory protection wtll meet the crtterta for NIOSH/HtneHealth and

m safety Administration (HSHA)approval.
All personnelentering the acttve work area wtll be required to wear the

m designated level of protection for that area.

m AppendtxA indicates the tntttal protection levels specified for eachlocatton Identified tn Sectton 1.1.

m AppendixB indicates confined spaceentry protocol.

| CauouteEnvironmental
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7.0 WORKZONESAND SECURITYMEASURES

I Onlyauthorizedpersonnelwill be allowedin activeworkingareas. Active

work areaswillbe markedoffwithtemporarybarriersandplastictape. An

I areaof 50 feetwill be maintainedaroundsamplinganddrillingactivities.
If the activeworkareais insidea building,wallboundariesmay reduce

l theperimeter.Workinsidebuildingswillbe scheduledwhenthe least
numberof navalpersonnelarerequiredto be in the area.

l On-sitecommunicationswillbe chosenbasedon siteconditionsand the

natureof theworkbeforeworkbeginsat thatsite. Thiscommunicationmay

includevoice,handsignals, signals,and/orradiocommunicationrope
dependingon what is applicable.

A decontaminationstationwillbe establishedadjacentto eachlocation

specifiedin SectionI.I. All employeesleavinga designatedlocationwill

pass through the decontaminationstation.

TheHSO willbe responsibleforensuringthatall personnelenteringan

activeworkareacomplywiththemedicalandtrainingrequirementsforthe

i site andhave the required level of protective equipment. It Is also theresponsibility of the HSOto ensure that all personnel leaving a designated
location after entering an active work area passes through the

decontamination station.

I

I
I
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8.0 DECONTAMINATION
All drillingand samplingequipmentas wellas non-disposableprotective

m equipmentcomingin contactwithpotentiallycontaminatedsoilsor ground
waterat the sitewillbe decontaminatedpriorto beingremovedfromthe

m siteor beingreused.

A personneldecontaminationareawillbe setup outsidethe activework

l zone. Disposableclothingand respiratorcartridges(ifapplicable)will
be removedanddisposedof in 5B-gallonbarrelsat thefirststation.The

l secondstationwillhavesoapandwaterto washhardhats;boots;and,ifnecessary,respirators.Respiratorswillbe cleanedusingsanitarywipes

aftereachuse. A finalstationwillprovidesoapandwaterto washhands,

l etc. Waterusedin decontaminationwithbe collectedin 55-gallonbarrels.
All barrels used in the decontaminationarea will be labeled and collected

m on-site for subsequentdisposal.

In the event that a site uses Level B protection or higher for a sustained

period, a more extensive decontaminationarea will be designed, basedon
the specific site.

!
I
I
I
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9.0 GENERALSITE HEALTHANDSAFETYANDWORKRULES

1. No drinking, gambling, or illegal drugswill be allowed on-site.

m Anyonereporting to work under the influence of alcohol and/or
illegal drugs shall be subjected to disciplinary action. Any

m employeeunder a physicians care and/or taking prescribed nar-
cotics must notify the designated site HSO.

m 2. Personal protective equipmentis required in designated areas.
Suchequipmentmay tnclude, but is not ltmtted to, respiratory

m hard hat, rainsutts, boots, andprotection, earplugs, gloves,
safety glasses.

m 3. Eating, drinking, smoking,andchewinggumor tobacco are allowed

m only In the support zone.
4. Changesin work practices or work rules shall be Implementedonly

after approval by the project managerand the designated stte
HSO.

m 5. Construction equipmentalways has the right-of-way over regular
vehicles.

!
6. All employeesmustclean up at the end of their shift before

m leavtng the site.

7. All protective clothtng required wtll be supplted by the destg-

I hated stte HSO. Noneof thts equipmentwtll be permitted to
leave the stte unttl the completion of the project.

m 8. Employeesare responsible to clean andmaintain the protective

m equipmentissued to them. Anynoted defects tn the equipmentshall tmedtately be reported to the designated site HSO.

I
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g. Employeesshall listen for warning signals on construction equip-

m ment and shall yield to construction equipment.

m 10. All equipmentoperators shall pay deliberate attention to watch-ing for workers on the groundwhomaybe in their path andpro-

m vide warning to these people before moving.
11. Al1 workers shall follow emergencyproceduresexplicitly.

m 12. Employeesmustreport all injuries and/or illnesses to their

m supervisor. This includes minor or slight injuries.
g.1 Conditions of Emolovment

m 1. All prospective employeesmustpass a pre-employmnt physical.

m Failure to submit to any additional medical surve|11ancerequire-mentswill constitute groundsfor dismissal.

2. All employeesmust participate in the air qualtty exposuremoni-
toring programby wearing the personal monitors or sampling

m devices, if required andspecified by the site HSO. Any employeerefusing to participate in the programor whotamperswith a

m samplewill be subject to disciplinary action.
3. Nobeards or long sideburnsshall be allowed since they interfere

m with respiratory protection. Trimmedsideburns andmustachesare
acceptable. All employeesmust report to work clean-shavenwhen

m there is a potential need for the use of respiratory protection.

4. All employeesmustcompletea required training programprior to

m starting work.

m 5. All employeesare required to use the personal protection speci-fied for their work. This may include, but is not ltmtted to, a
cartridge respirator, ratnsutt, gloves, boots, hard hat, hearing
protection, and safety glasses.

m  lleEnvironmental
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6. °Allemployeesmustabideby all safetyrulesand proceduresas

I describedin theworkrulesand/ordevelopedthroughouttheproject.

m 7. All employeeswillperformtheirjob assignmentsaccordingto the

"buddy"systemwitha lineof sightwithco-workersbeingmain-

m tainedat all times.

I
I
m
I

I
I
I
I
I
I

| CanonteEnvironmental



I
31

10.0 EMERGENCYRESPONSE

l The on-site HSOwill be responsible for coordinating emergencyresponses.Prior to the initiation of field activities, the HSOwill contact any local
services which may reasonably be expectedto be called upon to respondto

m emergency Anticipated and/or potential emergency
situations. hazards

situations will be reviewed. The local services to be contacted include

l the naval station medtcal, fire, ambulance,and security personnel, and thelocal hospital.

m on-site emergenciesare expected to be within the capabilities of on-site
personnel. In the event of a fire, accident, or injury, work activities in

m the active area will ceasewhtle the emergencyts brought undercontrol.
Minor injuries will be treated at the Industrial Medical Clinic, Building

m 16, on the station. In the event of a major injury, the station ambulancewill be contacted for assistance. Major injuries wtll be treated at
AlamedaHospital. In the event of a fire, the base ftre departmentwill be
notified.

m Becausemanyof the active work sites wtll be located in remoteareaswithout telephones, a meansof maintaining radio contact with station

m security wtll be established.
A ltst of emergencyphonenumbersandcontacts are tncluded in AppendixC.

m flaps to the medtcal facilities are tncluded tn the figures section as
Figures C-1 andC-Z. Theseitems wtll be posted at the job site.

I
I
I
I
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11.0 TRAINING

m All personnelon-sitewill havetrainingand/orpriorexperiencewhichmeetsthe requirementsof 29 CFR 1910.120.The Healthand SafetyTraining

Programincludesa 40-hourcourse,annual8-hourupdatetraining,and three

m of field An additional8 hoursof isdays experience. training required

for on-sitemanagementand supervisorypersonnel.All technicalfield

m ersonnelare includedin the trainingprogram.The trainingprogramincludesthe followingareas:

m o Chemicalhazards

m o Physicalhazards(heatstress,noise,radiation,materialhandling,
etc.)

m o Hazardrecognition

o Toxicology

m o Permissibleexposurelimits

m o Personal protective equipmentand protection levels
o Respiratory protection (20 CFR1910.134)

I
o Air monitoring

m o confined spaceentry

m o Corporatepoliciesand sitemanagement

m o Supervisionof healthand safety

m o sitecontrol

o Healthand safetyplans

m   lleEnvironmental
F
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o Medical monitoring

I o OSHAcompliance

o Personnel training

!
o Decontamination

m
o Drumhandling

m o Hazardousmaterialsampling

m o Practical exercises

m o casehistories

o FirstAid/CPR

All subcontractor personnel on-site will have to demonstratecompliance

m with the trainingprovisionsspecifiedin 29 CFR 1910.120.

In addition,all on-sitepersonnelwillreceivesite-specifictraining
m whichincludes:

m o sitechemicalhazards(includingacuteand chroniceffects)

m o site control anddecontaminationprocedures

o Conttagency plan
| ,

o Protection levels and equipment

|
o Properuse andmaintenanceof protectiveequipment

m o Reviewof healthand safetyplan

m Ciw_aieEnvironmental
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Periodic on-site safety meeting will be held to inform site personnel of
changesin the Health and Safety Plan, air monitoring results, and other

I related information. Schedulingof these meetingswill be at the discre-tion of the site HSO.

I All regulatory personnel andvisitors needingaccess to an active work area
will be expected to demonstratecompliancewith the applicable training

I requirements.

I

I
I
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12.0 MEDICALSURVEILLANCE

m All on-sitetechnicalpersonnelare subjectto a medicalsurveillanceprogramwhichmeetsor exceedsthe requirementsof 29 CFR 1910.120.This

l includesan annualphysicalexaminationwhichincludes:
o Medicalhistory

l o Physicalexamination

m o Urinalysis(microscopic,morphology,and dipstick)

m o Bloodchemistry(SMACIBor equivalent)

m o Completebloodcountincludingplateletsanddifferential

o Pulmonaryfunctiontest

I o RestingEKGo Audiogram

m All subcontractorpersonnelwiththe potentialforchemicalexposuresare

requiredto havemedicalmonitoringwhichequalsor exceedsthe medical

m requiredby 29 CFR 1910.120.program

m All personnelhiredspecificallyforworkon-sitereceivea preemploymentexaminatl_whlchIncludesa chestX-rayand backX-raysin additionto the

examinatlondescribedabove. End-of-employmentphysicalswillbe conducted

m at thediscretionof the HSO.

m All visitorsandregulatorypersonnelwho willenterthe activework areas
are expectedto demonstrateparticipationin a medicalprogramwhichis

equivalentto or exceedsthe requirementsof 29 CFR 1910.120.
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13.0 DOCUMENTATION

I The record-keepingprogramwill consistof the followingdocumentscontain-ing the informationdescribed:

l o Training/SafetyMeetingRecord- Thisrecordwill includethe date,
topicscovered,personsattending,and the signatureof the person

holdingthemeetingor trainingsession.

o OSHA 200 Log - Thisrecordcontainsthe requiredinformationforrecordingon-siteinjuriesand illnesses.This recordis generatedby

the corporatehealthand safetystaffand a copyis maintainedon-

site.

o MedicalRecords- Employeemedicalrecordsaremaintainedby theexaminingphysicianand copiesare keptat theCanoniecorporate
office. No medicalrecordsaremaintainedon-site.

o Air Monitoring- Resultsof directreadinginstrumentationwillbe

l notedin the fieldlog. Any fulldurationmonitoringwillalsobe
recordedin the fieldlog. Data includedis location,timespan,

l calibrationmethodand results,instrumentationused,andweatherfactors.Theselogswill containthe nameof the persongenerating
thisdata.

I
1
1
1
1
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14.0 REGULATORYREQUIREMENTS

m The primaryOSHA standardswhichmay applyto thework activitiesat thissiteinclude:

m 29 CFR 1910.120HazardousWasteOperations

m 29 CFR 1910.134RespiratoryProtection

m 29 CFR 1910.95 Noise

m 29 CFR 1910.1000ChemicalExposures
29 CFR 1910.1025Lead

m 29 CFR 1910.1028Benzene

p
!
!
!
!
!
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I APPENDIXA

SITESUMMARIES

I 1934-1956DisposalArea: Acceptedsoil, paints,solvents,scrap metals,
radiologicalwastes, and hospitalwastes.

m PhysicalHazards: Noise from drill rigs and aircrafttraffic,heat

stress,buried drums, radiation,utilities,and

m drillingaction.

m ChemicalHazards: Metals: copper,lead, zinc, nickel,barium,
chromium.

m hlorinatedsolvents: trichloroethylene,
1,2-dichlorothylene.

m Petroleumproducts: oil, waste oil.

InitialProtectionLevel: Level D with B and C capabilitiesand film

m badges.

Air Monitoring: Organicvapor analyzer (OVA),radiological

monitoringby health physicist,mini-real-time

m aerosolmonitor (mini-RAM),combustiblegas.
Potentialintegratedsamplesfor lead, nickel,

m and chromium. m

Area 97: Aviationfuel storage: Five undergroundtanks

m no longer in service. Probableleakagefrom

tanks.

I
PhysicalHazards: Drill action,noise, heat stress,buried drums,

I radiation,utilities.

m ChemicalHazards: Metals: lead, nickel.Pesticides: lindane.

Petroleumproducts: napthalene.

Aromaticsolvents: toluene.

Aliphaticsolvents: acetone.
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InitialProtectionLevel: Level D with C and B capabilities.

I Air Monitoring: OVA, mini-RAM,combustiblegas. Potential

m integratedsamplesfor lead and nickel.
West Beach Landfill: Acceptedoils, solvents,polychlorinated

m biphenyls(PCBs),pesticides,scrap metals,
radiologicalwastes,and hospitalwastes.

m PhysicalHazards: Drill action,noise,heat stress,buried drums,

m utilities,ordnance,and radiation.

ChemicalHazards: Metals: lead, nickel,mercury.

m Pesticides: lindane.
Petroleumproducts: oil, napthalene.

m Aromaticsolvents: toluene.
Aliphaticsolvents: acetone.

Other: PCBs.

InitialProtectionLevel: Level D with B and C capabilitiesand film

m badges.

m Air Monitoring: OVA, mini-RAM,radiologicalmonitoringby health
physicist. Potentialintegratedsamplesfor

m lead, nickel,mercury,and PCBs.

m Buildin9 41: Aircraftintermediatemaintenancedepartment.Paint strippingoperations,storagetanks,

m previousbarrel storage.

PhysicalHazards: Drill action,noise, heat stress,utilities.

!
ChemicalHazards: Metals: lead, chromium,zinc, iron.

Chlorinatedsolvents: carbon tetrachloride,

methyl chloroform,methylenechloride.

Aromaticsolvents: benzene,toluene,xylene.

Aliphaticsolvent: meth_y_lethyl ketone.

CanomeEnvironmental
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initialProtectionLevel" Level D with B and C capabilities.

I Air Monitoring: OVA, combustiblegas, mini-RAM,benzeneDraeger

tube. Potentialintegratedsamplesfor lead,

m chromium,carbon tetrachloride,and benzene.

m Building459, 547_ Servicestations: Potentialgasolinespills and
and 162 undergroundtanks.

m physicalHazards: Drill action,noise, heat stress,utilities.

m ChemicalHazards: Metals: lead.

Petroleumproducts: oil and gasoline.

m Aromaticsolvents: benzene.

m initialProtectionLevel: Level D with B and C capabilities.

Air Monitoring" OVA, combustiblegas. Potentialintegrated

samplesfor lead and benzene.

m Buildin9 114: Pest controlarea: Pesticidesstored and

separatorpits for collectionfrom paint

m operationsand painting
stripping spray

operations.

!
PhysicalHazards: Drill action,noise, heat stress,utilities.

m ChemicalHazards: Metals: lead, chromium,zinc, iron.

Pesticides: chlordane,2,4-D, DDT, diazinon,

m lindane,malathion,warfarin.

Chlorinatedsolvents: trichloroethylene,methyl

m chloroform,carbon tetrachloride,methylene
chloride.

Aromaticsolvents: toluene,xylene.

Aliphaticsolvents: methyl ethyl ketone.
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InitialProtectionLevel: Level D with B and C capabilities.

m Air Monitoring: OVA, mini-RAM.

Potentialintegratedsamplesfor DDT, lindane,

I lead, chromium.

m Building5: Naval Rework Facility: Activitiesincluded
electroplating,painting,paint stripping,and

m cleanupoperations.

m physicalHazards: Drill action,noise, heat stress,utilities,potentialfor confinedspace (sewers).

m chemicalHazards: Metals: chromium,nickel,cadmium,copper,
lead.

m Chlorinatedsolvents: methyl chloroform,
trichloroethylene,carbontetrachloride,

methyle,echloride.

Acids: nitric.

Aromaticsolvents: toluene,xylene,phenol.

I Caustics: sodium hydroxide.

Aliphaticsolvents: methyleethyl ketone.

m Other: cyanide.

m initialProtectionLevel: Level D, Level B for confinedspace entry.

m Air Monitoring: OVA, mini-RAM,Draeger-cyanide,oxygenmeter,
combustiblegas. Potentialintegratedsamples

m for metals, solvents,and cyanide.

Buildin9 360: Naval Air Rework Facility: Activitiesincluded

m painting,paint stripping,and plating.
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PhysicalHazards: Drill action,noise,heat stress,utilities,

potentialfor confinedspace (sewersand crawl

m space).

m ChemicalHazards: Metals: chromium,lead, nickel.
Chlorinatedsolvents: methyl chloroform,

m trichloroethylene,carbontetrachloride.
Caustic: sodiumhydroxide.

I Aromaticsolvents: phenol.Other: cyanide,asbestos.

m initialProtectionLevel: Level D, Level C minimumfor crawl space, Level

B for confinedspace entry.

!
Air Monitoring: OVA, mini-RAM,Draeger-cyanide,oxygen meter,

m combustiblegas. Potentialintegratedsamples
for metals,asbestos,and cyanide.

Building410: Naval ReworkFacility: Activitiesincluded

i paint stripping.

PhysicalHazards: Drill action,noise, heat stress,utilities.

!
ChemicalHazards: Metals: chromium.

I Chlorinatedsolvents: methylenechloride.
Petroleumproducts: oil.

m Aromaticsolvents: phenol.

InitialProtectionLevel: Level D with B and C capabilities.

!
Air Monitoring: OVA, mini-RAM,oxygenmeter, combustiblegas

m meter. Potentialintegrated forsamples

chromium.
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__ Buildings400 and 530: MissileRework Operations: Activitiesincluded

m painting,cleaningoperations;locatednext to

fuel drainagearea.

I
PhysicalHazards: Drill action,noise, heat stress,utilities,

m evaluationof sewer entry may requireconfined
space entry.

m ChemicalHazards: Metals: lead, zinc, iron.

Chlorinatedsolvents: trichloroethylene,methyl

m chloroform,carbon tetrachloride,methylene

chloride.

m Petroleumproducts: aviationfuel.
Aromaticsolvents: benzene,toluene,xylene.

m Aliphaticsolvents: methyl ethyl ketone.

InitialProtectionLevel: Level D, Level B for confinedspace entry.

Level C capabilities.

I Air Monitoring: OVA, combustiblegas. Potentialintegrated

samplesfor lead, chlorinatedsolvents,benzene.

I
Buildin9 14: Mercurywastes disposedof throughwaste

m ollectionsystem and disposedof at landfill.
Potentialfor buildingcontamination. May be

m evaluatedby wipe samples.

m PhysicalHazards: None.

ChemicalHazards: Metals: mercury.

!
InitialProtectionLevel: Level D with Level B and C capabilities.

m  tleEnvironmental



m A-7

Air Monitoring: Possibleintegratedsamplesfor mercury.

m Mercuryvapor analyzer.

Buildin9 10: Power plant: Stored oil in undergroundtanks.

!
PhysicalHazards: Drill action,noise, heat, utilities.

!
ChemicalHazards: Petroleumproducts: oil.

m InitialProtectionLevel: Level D with level B and C capabilities.

m Air Monitoring: OVA.

m Oil Refinery: Area previouslyexcavated. "Black oil" reported
during drilling.

!
PhysicalHazards: Drill action,noise, heat, utilities.

ChemicalHazards: Petroleumproducts" oil. Hydrogensulfide

m initialProtectionLevel: Level D with level B and C capabilities.

m Air Monitoring: OVA, Hydrogen sulfidemeter.

m Fire Trainin9 Area: Burningof fuels, oils and contraband. Fire
extinguisherdischargepoint.

m physicalHazards: Drill action,noise, heat stress,utilities.

m ChemicalHazards: Metals.

m initialProtectionLevel: Level D with level B and C capabilities.

Air Monitoring: Mini-RAM and OVA. Potentialintegratedsamples

for metals.
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Buildin_301 and 389: Electricaltransformerwith PCBs stored on

ground.

PhysicalHazards: Drill action,noise, heat stress,utilities.

!
ChemicalHazards: PCBs.

!
InitialProtectionLevel: Level D with Level C capabilities.

Air Monitoring: Potentialintegratedsamplesfor PCB.

CANS C-2 Area: Storageof hazardousmaterials. PCBs used for

weed control. A prior combustiblegas reading

m 24 of the lower limit
was percent explosive

(LEL).

!
PhysicalHazards: Drill action,noise, heat stress,utilities.

ChemicalHazards" Metals: lead, zinc, chromium,copper,cadmium,

nickel,barium.

Chlorinatedsolvents: trichloroethylene.

Pesticides: 2,4-D.

Other: PCBs.

l InitialProtectionLevel: Level D with level C and B capabilities.

m Air Monitoring: OVA, combustiblegas. Potentialintegratedsamplesfor metals.

I SeaplaneLagoon: Receivingwaters for disposalof industrialand
storm sewers.

l
PhysicalHazards: Samplingfrom boats, heat stress,aircraft

noise.
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ChemicalHazards: Metals: mercury, lead, chromium,cadmium,zinc,

nickel,copper,iron.

m Pesticides: chlordane,2,4-D, DDT, diazinon,

lindane,malathion,warfarin.

m Petroleumproducts: oil.
Other: PCBs.

!
InitialProtectionLevel: Level D with rainsuit,flotationdevice,and

m ring buoys with 90-foot lines.

m Air Monitoring: None anticipated.

StationSewer System: Potentialfor leakagefrom wastewatercollection

m system and storm sewer system.

m PhysicalHazards: Potentialfor confinedspace entry during
evaluations.

ChemicalHazards: Volatilematerials.

m initialProtectionLevel: Level D, Level B for confinedspace entry.

m Air Monitoring: OVA, combustiblegas, oxygenmeter.

m Yard D-13: Hazardouswaste storagearea: Evaluationfor
spills and leakage.

m PhysicalHazards: Drill action,noise, heat stress,utilities,

i drum handling.

ChemicalHazards: Becausethis was a waste storagearea, it is

m conceivablethat any of the chemicalspreviously
identifiedmay be presentas a contaminant.
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InitialProtectionLevel: Level D, full-faceLevel C for handlingdrums of

i liquidswith level B capabilities.

Air Monitoring: OVA, mini-RAM.

!
Estuary: Waste materialsdischargeddirectlyinto the

m Estuary.

m PhysicalHazards: Samplingfrom boats, heat stress,aircraftnoise.

m ChemicalHazards" Metals: lead, chromium,cadmium,zinc, nickel,

copper,iron.

m Pesticide: chlordane,2,4-D, diazinon,Lindane,
malathion,warfarin.

m Petroleumproducts: oil.
Other: PCBs.

InitialProtectionLevel" Level D with rainsuit,flotationdevice,and

m ring buoys with 90-foot lines.

Air Monitoring: None anticipated.

!
m
m
m
m
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APPENDIXB

CONFINEDSPACES

1.0 INTRODUCTION

The dangerof hazardsthatare not easilyseen,smelled,heard,or feltcan
representdeadlyrisksto the employeeswho workin confinedareas.

A confinedspaceor areais one notdesignedor intendedfornormal

occupancyby employees,with knownor potentialhazards,and in whichthe

l entryor exitmay becomerestrictedwhileoccupied.In a confinedarea,
dangerousaircontaminantscannotalwaysbe preventedor removedby natural

l ventilation.Wheneveran employeeworksin thistypeof environment,the
chancealwaysexiststhata reducedoxygenlevel,a combustiblegas,or a

m toxicgasmay be present.

Sinceall confinedspacesrepresenta potentialhazard,specialprecaution-

arymeasuresmustbe implementedto protecttheworkers. This section

outlinesthe precautionarymeasuresnecessaryfor eachentryintoa con-

m finedspace. Withthoroughtraining,qualityequipment,clearthinking,and responsibleaction;the employeewho entersa confinedspaceshould

l exitaliveand unharmed.

l
!
l
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i 2.0 APPLICATION

I Confinedspacesincludeenclosureswith limited-accessopeningssuchas
storagetanks,air receivers,boilers,and reactors.Thistypeof

m enclosureusuallyhas onlya manholeforentering.

i Othertypesof confinedspacesarevaults,run-offpits,or otherstruc-tureswith thetop opento air butdeepenoughto requireentryto perform

thework and assistancefor egressin caseof emergency.Additional

I includeventilation exhaustducts, and stormexamples or sanitary sewers,

undergroundtunnels,pipelines,andothersimilarstructures.

m By definition,a confinedspaceis any spacehavinga limitedmeansof

egress(exit)and subjecteitherto the accumulationof toxicor flammable

m contaminantsor to an oxygendeficientatmosphere.Confinedor enclosed
spacesincludeopen-topspacesmorethanfour-feetin depth.

Wheneverwork in a confinedspaceis necessary,alwaysassumethata hazard

i is presentbeforeentry.

I
I
I

I
I
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3.0 HAZARDSASSOCIATEDWITHCONFINEDSPACEENTRY

m whendealingwith confinedspacesit is importantneverto trustyour
senses. Whatmay looklikea harmlesssituationmay actuallybe a

m potentialthreat. Whatmay smellstrangeat firstcan impairthe senseof
smellandmakeyou careless.Someof themostdeadlygasesandvaporshave

m no odor at all (e.g.,carbonmonoxide).

Therearea widevarietyof hazardsassociatedwith confined-spacework.

m The followinglistdiscussesthe mostcommontypesof conditionswhichmay
be encountered.

l I. ToxicVanors: The sourcesof toxicgasesand vaporsinclude

evaporationof cleaningagents,thecontentsof the pitor tank,

i .gradualreleasesfromsludgeor scale,leakagefromsystemsnot

properlydisconnected,anddecompositionof tankliningor

coatingsduringburningor welding.

Toxicsubstancesare commonlyfoundin industryas well as beinggeneratedby naturalprocesses.Includedare all gasesand vapors

whichare knownto producedisease,acutediscomfort,bodily

injury,or death. Twomajorclassesof toxicgasesaremostoften
foundin confinedspaces: irritantsand asphyxiants.

Asphyxiantsaregaseswhichcauseasphyxiationby displacingthe

oxygenin the atmosphere.Simpleasphyxiantgasesare

m physiologicallyinertin thattheyproduceno effectson the body,

but if presentin sufficientquantity,suchgaseswillexcludean

adequateoxygensupply. Nitrogen,argon,andcarbondioxideare
commonsimpleasphyxiantgases.

I

1 Ca.omeEnvironmental



I
B-4

l Chemical asphyxiants are substanceswhich render the bodyincapable of utilizing an adequateoxygensupply Carbonmonoxide
is one of the most commonchemical asphyxiants encountered in

industry, by incomplete of fuels. Carbon
It is formed combustion

monoxideis a by-productof many industrialoperations.It is

m producedin largequantitiesby internalcombustionenginessuchas automobiles,diesel-poweredcompressors,and forklifts. When

carbonmonoxideis absorbedintothe body,it combineswiththe

l bloodand reducesthe blood'sabilityto caryoxygento the body
tissuesand brain.

I Irritantsaregaseswhichin low concentrationaremildly

irritatingto the respiratoryand nervoussystems.At higherconcentrations,thesegasescan causeseriousdamageand even

death. Hydrogen sulfide (HzS) is an example of the type of

I irritantgas foundin confinedspaces. At lowconcentrations,H2S
inflamesmucousmembranes.At higherconcentrationsit paralyzes

themuscleswhichcontrolbreathing.Exposureto H2S can also
causeolfactoryfatigue.Thisphenomenarendersthe senseof

smellineffective.Hydrogensulfidesmellslikerotteneggs,but

I aftercontinuedexposurethe smellis reduced.Thisdoesnotmean

thatthe concentrationhas beenreduced,butratherthatthe

I body'sabilityto registerthe smellhas beenimpaired.The
dangeris stillpresenteventhoughthegas cannotbe smelled.

I 2. CombustibleVaoorsor Gases: The sourcesof flammablevapors in a

confined space include the contents of a tank, any coating or

I cleaningsolventsused,and leakagefromburningor welding
equipmentlines.

m A largegroupof naturallyoccurringgasesand vaporsfall into

the combustiblecategory.Fuelsand solventswillburnor explodewhenmixedwiththe requiredamountof air anda sourceof

ignition.

| CanomeEnvironmental
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i Manyflammablegasesandvaporsare heavierthanair. If theyflowintoa pit or tankopeningor otherconfinedarea,theypresenta

seriousfireand explosionhazard.

!
Sometypesof flammablegasesare lighterthanair. Methaneis

I lighterthanair andextremelyexplosive.It tendsto accumulatein highspotsor pocketsandcan presenta hazardin storagetanks

m whereaccessis normallygainedat thetop of the confinedarea.

In additionto the firepotential,manycombustiblegasesand

l vaporsarealsotoxic.

m 3. OxvaenDeficiency:Oxygenconstitutesto 20.9percentof freshair. Atmospherescontaininglessthan1g.5percentoxygenare

i classifiedas oxygendeficient.
Thedangerassociatedwithoxygen-deficientatmospheresis

asphyxiation.Sinceoxygenhasno odor,a workeris oftenunable

to detectanyproblemuntilit is too late. Withoxygenlevels

below16 percent,a personfeelsdrowsyand is unableto think

m clearly.This is usuallyaccompaniedby someslightdifficultyin

breathingand a ringingin theears. But noneof thesesymptoms

m likelyto alarm. More serious willfollow.
are cause symptoms
Euphoria or a false sense of well-being develops and the worker is

m lulledintoinactivity.If thepercentagedropsbelow12 percent,a personwill rapidlyloseconsciousnessanddie.

m Oxygendeficiencyoccurs in confined spacesdue to oxidationof
metals(rusting),bacterialaction,combustion,anddisplacement

m by other gases.

I
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i 4. Electric Shock: Sourcesof potential electric shockincludeportable lights or electric power tools which are not groundedor
protected by a groundfault interrupter, andwelding cables or

uninsulated electrode holders.

I 5. MechanicalEouiDment: The hazards associated with mechanicalequipmentwhile working in confined spacesare due to the

m inadvertent activation of mixers, conveyors, and motor drives.
6. Corrosives: Somechemicals usedwhile working in confined areas

l are corrosive to humantissue including the eyes.

7. Physical Hazards: Workin crampedareas increases the workerssusceptibility to fatigue, slips and falls, heat exhaustion, and
falling objects. These conditions arise from a lack of adequate

m headroom,working in awkwardbody positions, oil-covered surfaces,
and crowding by fellow workers.

8. Burns: In addition to corrosive chemicalswhich maybe used,
untnsulated steampipes or valves which havenot been disconnected

present a potential hazard.

I 9. Eye Injuries: Potential hazards to the eyes include soot and fly
ash, corrosive materials, and molten metal from welding or

m burning.

10. E_ttonal: working in confined spaces may contribute to feelings

m of panic, hysteria, claustrophobia, confusion, and disorientation.

I
I
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l It should alwaysbe assumedthat any one or a combinationof the factorshere listedwill exist when working in a confinedspace. The physiological

and chemical hazards are often compoundedby physical factors such as the

I tendency of gases lighter or heavier than air to pocket in irregular
surfaces. Certain gases and chemical compoundshave the potential to build

m up static electricity. Humidity and temperature can also transform anormal environment into a hazardous one.

I
I
I
I

I
I
I
I
I
I
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i 4.0 ACTIONSPRIORTO ENTRY

m spacework,an entry system imple-
For all confined checklist shallbe

mented. The purposeof the entrychecklistis to seethata checklistof

I precautionsbe takenbeforeentry. The entrychecklistis includedat theend of thisappendix.The checklistis to be completedby the site

superintendentor projectengineer,and signedby boththe

I superintendent/engineerand/orthe SiteHealthand SafetyOfficerpriorto
entry.

!
It is the responsibilityof the superintendent/engineerto seethat

m adequatestepsare takento eliminateand/orcontrolthe potentialhazardsand to seethatall personnelunderstandthe natureof the remaining

hazards,andthe precautionsto follow.

!
The followingstepsmustbe completedpriorto entryintoa confinedspace.

I. The superintendent/engineermust completethe entrychecklistand

advisethe SiteHealthandSafetyOfficerof scheduledentry.

I Thismust includeestimatesof the numberof employeesinvolved,

timerequiredto accomplishtask,andthe natureof thework.

!
2. The SiteHealthand SafetyOfficermustprovidefor trainingso

m thatallemployeeshavebeenmadeawareof the hazardsassociatedwith thejob,how the hazardswillbe controlled,and the proper

m use of the appropriaterespiratoryprotection(asnecessary).
3. If the employeeworkingin a confinedspacecan be injuredby an

m accidentalinfluxof steam,liquid,compressedgas,or actuation
of machinery;theenergysourcemustbe disconnectedand/orlocked

i out and tagged out before entry.
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I 5.0 WORKINGIN CONFINEDSPACES

I I. for flammabilitylevelsand levelsmustbe madeTesting oxygen
before each entry. A general testing procedure to follow consists

I of a firsttesttakenby insertingthe probeintotheconfinedatmospherethrougha ventholeor someotheropening.Whereno

openingsexist,theentrancecovershouldbe priedopenon the

I downwindsidejustenoughto allowinsertionof the probe. The
purposeof thisinitialtest is to determinewhetherany lighter-

m than-aircombustibleshaveaccumulatedin the structure.If this
firsttestregistersconcentrationsin theexplosiverange,

m additionalventilationis necessarybeforeentry. If the initialtestresultsarebelowthe lowerexplosivelimit,additional

testingof the internalatmosphereis necessary.Testingshould

m startat the bottomof the structureand adjacent any
continue to

pipes,conduits,or cablesin the structure.The areasaroundall

irregularsurfacesof the interiorshouldbe tested. If the

atmospheretestsfreeof combustiblesandhas an adequateoxygen

level,testingfor toxicvaporsmust be conducted.It is

m importantthatsmokingbe prohibitedduringtesting.

I fortoxic levelsshouldbeginwiththe organicvaporTesting gas

analyzer(OVA). Backgroundlevelsoutsidetheconfinedspacewill

m needto be obtained.Afterestablishingthe backgroundlevel,theprobecan be usedto determinelevelswithintheconfinedspace.

It is importantthatlevelsbe measuredthroughoutthedepthofi

the structure.Ifthe confinedspaceregistersan OVA readingof
10 partsper million(ppm)abovebackgroundlevels,half-mask

l respiratoryprotectionwithcombinedorganicvapor/acidgas
cartridgeswillbe utilizedfor entryintothe confinedspace. An

OVA readingof 50 ppm abovebackgroundwillrequirethe use offull-facerespiratoryprotectionwith thecombinedorganic
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vapor/acid gas cartridges. For levels of 100 ppmabove
background,employeesmustuse either a self-contained breathing
apparatus (SCBA)or a supplied-air respirator with a five-minute

l escapebottle for entry andwork in the confined space.

I Testingforhydrogensulfide(HzS)is alsonecessarypriorto
entry. Draegertubescandeterminethe concentrationof H2S in

l the confinedspace. Hydrogensulfidehas a characteristic"rotten-eggw odor. If thisodorhasbeennoticedin the areaof the

confinedspace,it shouldbe anticipatedthatthe Draegertube

I will recordpositive.If the Draegertuberecordspositivefor

the presenceof H2S,SCBAsor supplied-airrespiratorswith five-

minuteescapebottlesmust be wornduringthe entryandwork in
the confinedspace.

2. Meansof emergencyegressmustbe provided(ladders,etc.)as

necessary.

l 3. Employeesenteringthe confinedspacemustbe providedwith all

l necessaryprotectiveequipmentsuchas protectiveclothing,protectivegloves,and boots. Determinationof the protective

equipmentmust be madeby the Healthand SafetyOfficerbasedupon

the natureof the workrequired.

4. A minimumof threeemployeesarerequiredto be in attendancefor
a confined-spaceentry. In additionto theemployeeactually

enteringthe confinedspace,a standbyobserveris necessary.Theobserveris to remainat theentranceto the confinedspaceand is

not to be sentawayto obtainmaterialsor supplies.The standby

l observermustbe physicallycapableand fullyequippedto carry
out a rescue. Contactbetweenthe standbyobserverandtheworker

in the confinedspace(eithervisual,voice,or line)mustbe

maintainedat all times. Observersmustbe providedwithall

equipment(SCBA,etc.)necessaryforemergencyentranceintothe

confinedspace. In the eventof an emergency,the standby
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observer will indicate to a third employeethat assistance is

necessary. It is the function and responsibility of the third
employeeto notifythe appropriatesitepersonnelfor emergency

m assistance.Afternotificationof sitepersonnel,the third
employeecan provideassistanceto therescue.

m 5. Low-voltageportablelightsmustbe usedin spaceswithout

m adequatelighting.
6. In flammableatmospheres,measuresmustbe takento reducethe

m possibilityof sparks. Onlyexplosion-proofelectrictoolsand
lightsshallbe usedin potentiallyflammableatmospheres.

m Grounding,doubleinsulation,andgroundfaultinterruptersdo notpreventsparking.Onlynon-sparkinghandtoolscan be usedin

I potentiallyflammableatmospheres.
7. Inconfinedspaceswherean accidentalinfluxof steam,liquid,

compressedgas,or the actuationof equipmentis possible;the

energysourcemustbe disconnectedand/orlockedout/taggedout

m beforeentry.
8. Sincestaticchargescan igniteflammablevapors,the following

m conditionshouldbe avoided:High-velocitysteamflowin a steam
lance,high-velocitycompressedair for ventilation,high-velocity

m flowof carbondioxidefireextinguishers,clothingmadeof nylon,rayon,or dacron. Theseconditionscan producestatic

electricity.Whenventilatinga confinedspace,themetallic

m partsof the ventilatingdeviceandductworkshouldbe
electricallybondedto theconfinedspacebeingventilated.

m 9. No smokingor the carryingof matchesintoa confinedspaceis

m allowed.

m CaneEnvironmental



l
B-12

I0. All compressedgas cylinders(otherthanthe respiratory

equipment) should remain outside the confined spaceto help
prevent accidental discharge, leakage, or rupture within the

spaces.

11. All cuttingtorchesmust be removedfroma confinedspacewhennotin use. Removalwillpreventpossiblegas accumulationby leakage

intothe area.
12. Safetyharnessesattachedto a lifelinemust be wornwhenmaking

l an entryintoa confinedspace. If it is not practicalto keep
the linesattached,the harnessesshallbe worn and the lineskept

l readyat the confinedspaceentrypoint.

13. Whendoinghotwork suchas welding,cutting,burning,or other

l spark-producing operations a space,
in confined watchthe

flammableconcentrationindicator.If the concentrationof

flammablevaporsexceedsI0 percentof the lowerexplosivelimit

(LEL),stopthe hotwork untilthe confinedspacecan be further

l ventilated.

l
m
m
l
l
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6.0 TRAINING

Prevention employeeinjuries accomplished employeesare properly
of is when

trainedandwell equippedto recognize,understand,and controlthe hazards

l they could encounter.

All employeesinvolved in entry of confined spaces, including emergencyand

l rescuepersonnel,must receiveinstructionsregardingthehazards,safety

procedures,and the establishedcompanyprocedureswhichapplyto the work.

!
Employeeswho workaround,butnot in,confinedspacesmust receivewarn-

ingswhichacquaintthemwiththe hazardsassociatedwith unauthorizedconfined-spaceentry.

Refresher training shouldbe conductedon an annual basis.

Trainingshouldconsistof:

I. A reviewof the hazardswhichmay be encountered;

2. Proceduresimplementedto safeguardagainstthehazards;

1
3. Precautionsto be followedby theemployees;

4. Entrychecklistsystem;

5. Hands-onpracticewith thenecessaryinstrumentation;

6. Reviewof the trainingfor air-suppliedrespiratoryequipment.

An employeetrainingsign-offsheetmustbe filledout foreachtrainingsession.A sign-offsheetis includedat the end of thisappendix.
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CONFINEDSPACE

I ENTRYCHECKLIST

m ProjectNumberandName:
Job Description:

m EmployeesAssigned: Oate:
Time:

!
m _ _

Precautions to be taken

| "I. Haveemployeesbeen trained?
Z. CombustibleGas level(recordedin percentLEL)

m 3. oxygenlevel(recordedIn percentof atmosphere)4. OrganicVaporAnalyzerreading(ppmtotal
• hydrocarbon)abovebackgroundlevel

S. Draegertube readingfor H_S
6. Mechanical ventilation use_
7. Electrical equipment groundedand insulated
8. Measuresimplementedto reducestaticcharged
g. Protectiveequipment necessary

m Typeof protectionrespiratory m °

- Protectiveclothing
Gloves
Boots

m lo. EmergencyProcedures
SafetyHarnesses/Life lines
Selfcontainedrespiratoryprotection

m Communtcattens.Observetton "
: Fire extinguisher

I
m superlntendent/Engineer siteHealth I SafetyOfficer

m
i
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m CONFINEDSPACEENTRYTRAININGSESSION

m Date:

m Employeesattending:

I
m
I
I

Session content:

I. Review of potentlal hazards

m 2. Safeguardprocedures
3. Precautionsto be followedby the employees

m 4. Entrypermitsystem
5. Instrumentationpractice

m 6. Reviewof trainingfor air-suppliedrespiratoryprotection

7. [mployee booklets

!
Instructor:

m Project Numberand Name

!
D
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EMERGENCYINFORMATION

m Local EmerqencyContacts

m ase Off-Base
Phone Phone

m mbulance 4444 869-4444
IndustrialMedicalClinic (Bldg.16) 3173 869-3173

l Fire Department 4333 869-3333Security 3053 869-3053

AlamedaHospital 9-522-3700 522-3700

l EmergencyRoom 9-523-4357 523-4357

m CanonieEmerqencyContacts

James Babcock (415)573-8012

m Tami Renkoski (219)926-8651
RichardK. Beres (415)573-8012

HospitalEmeraencvRoute

m AlamedaHospital:

m rom the main gate, followMain Streetto AtlanticAvenue. Turn left
on AtlanticAvenue headingeast.

m From the east gate, go straighton to AtlanticAvenue headingeast.

Take AtlanticAvenue to WebsterStreet (CaliforniaHighway61). Turn

m right on to WebsterStreet headingsouth. Take WebsterStreet two
blocks south to Buena Vista Avenue. Turn left on to Buena Vista

m Avenue headingeast. Take Buena Vista for 1.7 miles east to Willow
Street. Turn right on to Willow Street headingsouth. Take Willow

m treet nine blockssouth to ClintonAvenue. The hospitalis at 2070ClintonAvenue on the southwestcorner of ClintonAvenue and Willow

Street.
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APPENDIXD

RESPIRATORYPROTECTIONPROGRAM

I I.0 INTRODUCTION

m Respiratoryprotectionfor hazardouswaste sites consistsbasicallyof two
types of protection:air purifyingand atmospheresupply. Each type has

m unique featureswhich make it suitablefor specificuses. After expected
atmosphereconditionshave been determined,the specifictype of

m respiratoryprotectiveequipmentmay be selected.

In all cases,only respiratorsapprovedby the NationalInstituteof

I OccupationalSafety and Health (NIOSH)will be used. The final choice of
the respiratorto be used restswith the CanonieEnvironmentalServices

m corp.,shealthand safety staff. AppendixA containsthe completerespiratordecisionlogic developedunder the OccupationalSafety and

HealthAct (OSHA)standardscompletionprogram.

!

!
!
m
I
!
!
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2.0 AIR-PURIFYINGRESPIRATORS

Air-purifyingrespiratorsconsistof a facepieceand an air-purifying

m device,usuallyremovablecartridges.Air-purifyingrespirators
selectivelyremovespecificairbornecontaminants(particulates,gases,

m vapors,fumes)fromambientairby filtration,absorption,adsorption,orchemicalreactions.Theyare approvedfor use in atmospherescontaining

specificchemicalsup to designatedconcentrations.

I
Air purifyingrespiratorsmay notbe usedin atmosphereswhichare

i immediatelydangerousto lifeandhealth(IDLH):

l "Immediatelydangerousto lifeor health"meansconditionsthatposean immediatethreatto lifeor healthor conditionsthat

posean immediatethreatof severeexposureto contaminants,such

radioactivematerials,whicharelikelyto haveadverse
as

cumulativeor delayedeffectson health.(30Codeof Federal

Regulations(CFR)11.3(t)).

The purposeof establishingan IDLHexposureconcentrationis to see that

theworkercan escapewithoutinjuryor irreversiblehealtheffectsfroman
IDLHconcentrationin theeventof failureof the respiratoryprotective

I equipment.The IDLHis considereda maximumconcentrationabovewhichonly
highlyreliablebreathingapparatusprovidingmaximumworkerprotectionis

permitted.SinceIDLHvaluesare conservativelyset,any approvedrespiratormay be usedup to itsmaximumuseconcentrationbelowthe IDLH.

l In establishingthe IDLHconcentrationthe followingfactorsare
considered:

I. Escapewithoutlossof lifeor irreversiblehealtheffects.

Thirtyminutesis consideredthemaximumpermissibleexposuretime

l for escape.

m CaeEnvironmental
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2. Severe eye or respiratoryirritationor other reactionswhich

l would preventescapewithout injury.

I The IDLH concentrationshouldbe determinedfrom the followingsources:

l I. SpecificIDLHprovidedin the literaturesuchas theAmericanIndustrialHygienistAssociation(AIHA)HygienicGuides;

2. Humanexposuredata;

l 3. Acute animalexposuredata;

m 4. Where such data are lacking,acute toxicologicaldata fromanalogoussubstancesmay be considered.

m Air-purifyingrespiratorshave limiteduse at hazardouswaste sites and can
be used only when the ambientatmospherecontainssufficientoxygen

(19.5 percent,30 CFR Part 11.90 [a]).

Air-purifyingrespiratorsoperatein the negative-pressuremode except for

l poweredair-purifyingrespirators(PAPRs)which maintaina positive
facepiecepressure (exceptat maximalbreathingrates). There are three

m types of air-purifyingdevices:

I I. particulatefilters;

2. cartridgesand canisterswhich containsorbentsfor specificgases

m and vapors;

3. combinationdevices.

Their efficienciesvary considerablyeven for closelyrelatedmaterials.

I
Cartridgesusuallyattachdirectlyto the respiratorfacepiece. Combina-

tion cartridgescontainlayersof differentsorbentmaterialsand remove

| CeEnvironmental
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multiplechemicalsor multipleclassesof chemicalsfromthe ambientair.

Thoughapprovedagainstmorethanone substance,thesecartridgesare

testedindependentlyagainstsinglesubstances.Thus,the effectivenessof

l thesecartridgesagainsttwoor moresubstanceshas not beendemonstrated.
Filtersmay alsobe combinedwithcartridgesto provideadditionalprotec-

l tionagainstparticulates.A numberof standardcartridgesare commercial-ly available.Theyare colorcodedto indicatethe generalchemicalsor

classesof chemicalsagainstwhichtheyareeffective(29CFR Part1910.134

I [9]).

U.S.MineSafetyandHealthAdministration(MSHA)and NIOSHhavegrantedapprovalsformanufacturers'specificassembliesof air-purifying

l respiratorsfor a limitednumberof specificchemicals.Respiratorsshouldbe usedonlyfor thosesubstancesforwhichtheyhavebeenapproved.Use

of a sorbentshallnotbe allowedwhenthereis reasonto suspectthatit

t does not provideadequatesorption efficiencyagainsta specificcontaminant.In addition,it shouldbe notedthatapprovaltestingis

i performedat a giventemperatureandovera narrowrangeof flowratesandrelativehumidities;thusprotectionmay be compromisedin nonstandard

conditions.The assemblythathas beenapprovedby MSHAand NIOSHto

l protectagainstorganicvaporsis testedagainstonly a singlechallenge
substance,carbontetrachloride;itseffectivenessforprotectingagainst

I other vapors has not beendemonstrated.

Mostchemicalsorbentcartridgesare imprintedwith an expirationdate.Theymay be usedup to thatdateas longas theywerenot openedprevious-

ly. Onceopened,theybeginto absorbhumidityand aircontaminantswhe-

l theror not theyare in use. Theirefficiency
and service life decreases

and therefore they shouldbe used immediately. C_rtridqes shouldbe dis-

l cardedafterqse. They_hoqldnot be usedforlonaerthanone shift,orafterbreakthrouahoccurs,whichevercomesfirst.

Wherea cartridgeis beingusedagainstgasesor vapors,the appropriate

deviceshallbe usedonly if thechemicals(s)have "adequatewarning

properties"(30CFR Part11.150).NIOSHconsidersa substanceto have
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adequatewarning properties when its odor, taste, or irritant effects are

m detectable and persistent at concentrations below the recommendedexposure
limit (REL). A substance is considered to have poor warning properties

I when its oder or irritation threshold is abovethe applicable exposure

limit. Warningproperties are essential to safe use of air-purifying

l respirators becausethese properties allow detection of contaminantbreakthrough, should it occur. Warningproperties are not foolproof
becausethey rely on humansenseswhich vary widely amongindividuals and

I in the sameindividual under varying conditions (e.g., olfactory fatigue),
facepiece fit, or other malfunctions. OSHApermits the use of air-

l purifying respirators for protection against specific chemicals with poorwarning properties provided that either 1. the service life of the sorbent

is knownand a safety factor has been applied or 2. the respirator has an
I approvedend-of-service-life indicator.

m 2.1 Prooer Use of Cartridae Respirators

1. Be sure there is no facial hair present to interfere with the
facepiece seal.

2. Checkto see thatthe respiratoris cleanand all partsare
intact.

3. Specificallycheckthatcartridgesare in place,the adjustable

I strapsare not broken,the exhalationvalveis presentand intact,the inhalationvalvesare presentand intact,and theplasticlens

is not badlyscratchedor cracked.

!
NEVERUSETHERESPIRATORIF THESEPARTSAREDEFECTIVEORHISSING.

m 4. Pullthemesh harnessoverthe lensfor Scott-O-VistaMasks. For

i otherfull-facemasks,pulltheheadharnessoverthe lens.
5. Be surethe strapsarefullyextended.
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i 6. Place the chin in first and pull the harness up and over the head.For half-mask respirators, there are two sets of headstraps.

Tighten the temple straps first, and then the lower straps. If

a strap top mask, tighten one last,
there is at the of the that

and only if necessary.

7. For the Scott mask, stroke the harness back over the head and

adjust the neck straps to tighten the mask. The mask should be

m snug but not uncomfortably tight on the face.

m 2.2 Limitations and Restrictions on Cartridqe Respirators

m cartridge respirators should never be used when contaminants in the airexceed the ratings for the cartridges, or in an atmosphere containing less
than 19.5 percent oxygen.

I
Facialhair and eyeglassframeswill interferewith the seal of a full-face

piece and decreasethe protectionlevel of the mask. Specialeyeglass

holderswill be providedto adapt glassesto fit insidethe mask. Frames

for glassescannot be more that five incheswide. Contactlenses are never

I to be worn in areas reqqirinqthe u_e of respiratoryprotection.

l 2.3 Fit Test

i Everytimea respiratorisworn,it mustbe fittestedby the methodsdescribedbelow.

2.3.1 NeaatlvePressure Te_t

I. Removethecartridgesfromthe respirator.

2. Put the respiratoron andadjustit to fit properly.
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3. Cover the cartridge ports with the handsand breathe in _.

m The maskshould collapse slightly and there should be no air
entering maskthrough the face seal. Hold your breath for five

I seconds. If the maskremains sealed, on to the next fit test.go

m 4. if air enters through the face seal, adjust the maskagain andrepeat the test until no air leaks in.

m 2.3.2 Positive PressureTes_

I 1. Put the cartridges backon.

m 2. Removethe cover fromthe exhalation port (if there is one).
3. Coverthe exhalation port with the hand.

I
4. Exhale sliahtlv while covering the port.

5. The maskshouldexpandslightly, but no air should leak out from
aroundthe seal.

!
6. If there is leakage, adjust the maskandrepeat the test until

there is no moreleakage.

i 2.3.3 AmvlAcetate Test

1. After checkingthe respirator for all the proper parts, put on the

l respirator andadjust the fit.

I 2. Perform the negative andpositive pressure tests.

3. While wearing the respirator, the safety officer will wave a vial
of amyl acetate (which smells like bananas)near the face seal.
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4. Hove your head from side to side and up and down, speaknormally,saying your nameand address.

I 5. If any odor is detected, adjust the fit of the maskand repeat the
test unti] no odor is noted.

I
I
I
I
I

I
I
I
I
I
I
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i 3.0 SELF-CONTAINEDBREATHINGAPPARATUS(SCBA)

A self-containedbreathingapparatus(SCBA)usuallyconsistsof a facepiece

I connectedby a hoseand a regulatorto an air source(compressedair,
compressedoxygen,or an oxygen-generatingchemical)carriedby thewearer.

I Onlypositive-pressureSCBAsarerecommendedforentryintoIDLHatmospheres.SCBAsofferprotectionagainstmosttypesand levelsof

airbornecontaminants.However,thedurationof the air supplyis an

m importantplanningfactorin SCBAuse. Thisis limitedby the amountof
aircarriedand its rateof consumption.Also,SCBAsarebulkyandheavy,

m thusthey increasethe likelihoodof heatstressandmay impairmovementin
confinedspaces. Generally,onlyworkershandlinghazardousmaterialsor

i operatingin contaminatedzonesrequireSCBAs. UnderMSHA regulationsin30 CFR Part11.79(a),SCBAsmay be approvedeitherI. for escapeonlyor
2. for both entry into and escape from a hazardous atmosphere. Escape only

I SCBAs continuous-flowdeviceswithhoodsthatcan be donned
are frequently

to provideimmediateemergencyprotection.Employersshouldprovidean

escapeSCBAand seethat employeescarryit wheresuchemergencyprotection

may be necessary.

I Entry-and-escapeSCBArespiratorsgiveworkersuntetheredaccessto nearly
all areasof thework site.However,thisequipmentdecreasesworker

m mobility,particularlyin confinedareas,due to boththe bulkandweight
of the units. Theiruse is particularlyadvisablewhendealingwith

I unidentifiedand unquantifiedairbornecontaminants.Therearetwo typesof entry-and-escapeSCBAsI. open-circuitand 2. closed-circuit.In an

open-circuitSCBA,air is exhaleddirectlyintothe ambientatmosphere.In

m a closed-circuitSCBA,exhaledair is recycledby removingthe carbon
dioxidewith an alkalinescrubberand by replenishingthe consumedoxygen

m withoxygenfroma solid,liquid,or gaseoussource. Theseunitsare alsoreferredto as "rebreathers."

!
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As requiredby MSHA/NIOSH30 CFR Part 11.80,all compressedbreathinggas

I cylindersmust meet minimumU.S. Departmentof Transportationrequirements
for interstateshipment. (For furtherinformation,see 49 CFR Parts 173

I and 176.) All compressedair, compressedoxygen,liquidair, and liquid
oxygen used for respirationshall be of high purity and must meet all

i requirementof OSHA 29 CFR Part Ig10.134(d). In addition,breathingairmust meet or exceed the requirementsof Grade D breathingair as specified

in the CompressedGas AssociationPamphletG-71 and AmericanNational

m standardsInstitutestandardANSI Z86.1-1973.

m Key questionsto askwhenconsideringwhetheran SCBAis appropriateare:

I. Is the atmosphereIDLHor is it likelyto becomeIDLH? Ifyes, a

m positive-pressureSCBAshouldbe used. A positive-pressure
supplied-airrespirator(SAR)withan escapeSCBAcan alsobe

I used.

2. Is the durationof airsupplysufficientforaccomplishingthe

necessarytasks? If no, a largercylindershouldbe used,a

differentrespiratorshouldbe chosen,and/orthe workplans

I shouldbe modified.

I 3. Willthe bulkandweightof theSCBA interferewithtaskperformanceor causeunnecessarystress? If yes,use of an SAR

i may be moreappropriateif conditionspermit.
4. Willtemperatureeffectscompromiserespiratoreffectivenessor

I causeaddedstressin theworker? Ifyes, theworkperiodshould
be shortenedor themissionpostponeduntilthetemperature

I changes.

!
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3.1 Selection

!
The Scott 2.2 SCBAhas beenchosenfor use at work sites requiring SCBAs.

I It includes a full-face maskand 30-minute air supply in a backpackharness. The maskis a pressure demandtype whichmaintains a slight
positive pressure inside the maskso that contaminated air shouldnot leak

I into the mask. The SCBAprovides the sameprotection as an airline
respirator but is self contained so that a person is not restricted by the

m airline attached to the air supply.

m 3.2 use

1. Beforeusingthe SCBA,checkto see thatallof the majorparts

m are inworkingorder. Specifically,checkthe masklensand face
seal,all hosesandcouplings,andthe harness.

I 2. Be surethe air tankgaugereadsfull.

3. Checkout the equipmentby opening the cylinder valve. Pushin on
the valve knoband rotate it counterclockwise until fully open.

m The warningsignalshouldsoundbrieflyand shutoff.

m 4. Hold the facepiece to your face and inhale and exhale severaltimes. Youshouldbe able to breathe easily without restrictions.

m 5. openthe purgevalvebrieflyto checkitsoperation.A freeflow
of air shouldbe notedin the facepiece.Closethe purgevalve

I and note that there should no longer be any free airflow in themask.

m 6. Testthe low-pressurewarningsignalby closingthecylindervalve

knob,pushingit in, androtatingit fullyclockwise.Takeslow,

m shallowbreathsuntilthe signalsounds, sound,
If it doesnot

repeatthe test,breathingveryslowly.
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DO NOT USE THE SCBA IFTHE WARNINGSIGNALDO{SNOT SOUND,OR IF THE AIR
CYLINDERIS NOT FULL.

I
7. To put the unit on, turn your back to the unit mountedon the wall

i and slideyour armsintothe shoulderstrapsas if puttingon ajacket. Ifwallmountsare not in use,set the SCBAon itsend on

a tableor havea co-workerholdit foryou.

I
8. Stepawayfromthewall,bendoverlightly,pulldownon the

l shoulderstrapadjustmenttabsto tightenthe straps,andcinchthe unitup on yourback.

l 9. Bucklethewaistbeltand tightenit likea seatbelt.

I 10. Now slightlyloosenthe shoulderstrapsto allow the weight of the
unit to rest on your hips.

II. Puton the faceplecechinfirstandpullthe harnessup andover

yourhead. Strokethe harnessdownoverthe backof your headand

adjustthe neckstrapsto givea snugbut comfortablefit.

I 12. Checkto be surethepressuregaugeon the harnessreads"full."

i 13. Whenworkingin an ExclusionArea,leavethe areaas soonas youhearthe low-pressurealarm.

I 14. BeforeremovingtheSCBA,be sureto go to a cleanarea. Close
thecylindervalveby reachingbehindyou and pushingin on the

I knobandturningit fullyclockwise.

15. Now removethe facepieceby pullingit up fromthechin andover

I your head.
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16. Loosenthe shoulderstraps,unbucklethewaistbelt,slidethe

I unitoff one shoulder,thenoff the othershoulder.

I 17. To changecylindersif a newone is needed,closethe cylindervalveand separatethe high-pressurehoseby rotatingthe coupling

counterclockwise,pullthe toggleto releasethe cylinderband

I clamp, push on the yellow tab of the guardedhook behind the
cylinder valve, and lift the cylinder up and out.

I
18. Slidethe flatend andvalveon thecradleof a fullycharged

m cylinderupwardthroughthe bandclamp,movethe cylinderbackuntilthe hookon the backframeengagesin the hangeron the

cylinderand valveassembly.Be surethathookguardlatchesinto

I place.

I 19. Whilein the ExclusionArea,hookdirectlyintothe air-linesystem(ifone is available),thuspreservingthe air supplyin

the 30-minutecylinder.To do this,fastenthe pigtailhoseline

fromthe SCBAintoan air linefromthe airtrailer. Be sureto

tug on the linesto ensurea securefit.

I
20. To connectthe pigtailand airline,pullbackon the coupling

I collar,slidein the pigtail,and releasethecollar.

21. To leavethe area,openthecylindervalveanddisconnectthe

I pigtail. The switchto the bottlesupplywilloccur
automatically.

I
3.3 Limitations

m The majorlimitationstemsfromthe 30-minutesupplyin the airtank.

Whilethe possibilityis slim,a hosecouldruptureor, if a personslips

l andfalls, may damaged, occurrencesare likely,
the unit be These not but

one shouldbe awareof them.
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4.0 SUPPLIED-AIRRESPIRATORS(SARs)
Supplied-airrespirators(alsoknownas air-linerespirators)supplyair,

I neveroxygen,to a facepiecevia a supplylinefroma stationarysource.
SARsare availablein pressure-demandpositive-pressureand negative-

l pressuremodes. Pressure-demandSARswith escapeprovisionsprovidethehighestlevelof protection(amongSARs)and arethe onlySARsrecommended

for use at hazardouswastesites. SARsare notrecommendedfor entryinto

l atmosphere(MSHA/NIOSH 11) the apparatusis
an IDLH 30 CFR Part unless

equippedwith an escapeSCBA.

l The air sourceforSARsmay be compressedaircylindersor a compressor

thatpurifiesanddeliversambientair to the facepiece.SARssuitablefor

usewith compressedair are classifiedas "TypeC" SARsas definedin
MSHA/NIOSH30 CFR Part11. All SAR air-linecouplingsmust be incompatible

l with the outletsof othergas systemsusedon-sitein orderto preventa
workerfromconnectingto an inappropriatecompressedgas source[OSHA29

CFR 1910.134(d)]. SARsenablelongerworkperiodsthanSCBAsandare less

bulky. However,the air lineimpairsworkermobilityand requiresworkers

to retracetheirstepswhenleavingthe area. Also,the air lineis

l puncture roughor sharpsurfaces,chemicalpermeation,
vulnerableto from

damagefromcontactwithheavyequipment,andobstructionfromfalling

drums,etc. To the extentpossible,all suchhazardsshouldbe removed
priorto use. When in use,airlinesshouldbe keptas shortas possible

l (300feetis the longestapprovedhoselengthfor SARs),andotherworkersandvehiclesshouldbe keptawayfromthe airline.

The useof air as the air from SAR at the hazardous
compressors source an

waste site ts severely limited by the sameconcern that requires workers to

l wear respirators;thatis, thequestionablequalityof the ambientair.On-sitecompressoruse is limitedby OSHA standards[29CFR Part1910.134

(d)].

I
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Key questions to ask whenconsidering SARuse are:

I 1. Is the atmosphere IDLH or likely to becomeIDLH? If yes, an
SAR/SCBAcombination or SCBAshould be used.

i 2. Will the hose significantly impair worker mobility? If yes, the
work task should be modified or other respiratory protection

I should be used.

3. Is there a danger of the air line being damagedor obstructed(e.g., by heavy equipment, falling drums, rough terrain, or sharp
objects) or permeatedand/or degradedby chemicals (e.g., by pools

I of chemicals)? If yes, either the hazard should be removedor
another form of respiratory protection should be used.

!
4. If a compressoris the air source, is it possible for airborne

contaminants to enter the air system? If yes, have the
contaminantsbeen identified and are efficient filters and/or

solvents available that are capable of removingthose

contaminants? If no, either cylinders shouldbe used as the air
source or another form of respiratory protection should be used.

4.1 Selection

I The Scott air-line respirator includes a full-face mask, and an SARwith an

emergencysupply of air for escape. The escapebottle is goodfor

five minutes.approximately

I 4.2 SystemDescription

This unit is a pressure demandtype systemwhich provides a constant posi_

m Livepressureinsidethemask so thatno outsideair shouldbe ableto leak
intothemask.
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The air supplymay consistof a trailercontaining24 bottlesof air,

l smaller2- to 4-unitcartswithmanifoldsfordispensingair,or possibly
in vehiclesfittedwithair supplysystems.

!
4.3 Use

I I. Carefullycheckto see thatall themajorpartsare presentand

workingproperly.Theseincludethemask,the exhalationvalve,

I the lens,the hosefromthe escapebottle,the hosecouplings,and
the harness.

m 2. checkallthe couplingsandconnectionsfor damage.

l 3. Checkthatthe escapebottlegaugereadsfull.

I 4. To put on the air-lineharness,place the shoulderstrap over the
right shoulder,bucklethe waist belt, and adjust the shoulder

strap and belt to fit comfortably.

5. The escapebottleshouldreston the lefthip.

!
6. Connectto the air linefromthe airtraileras follows:put the

I pigtailon the harnessintothe fitting,pullbackon the collar,
insertthe airline,releasethe collar,rotatethe collaraway

fromthenotchedposition,and pullon the air lineto confirm

I thatit is lockedtight.

7. For use in withsuppliedair,connectthe pigtail
vehicles fitted

airlinefromthe harnessintothe fittingat the regulatorin the

vehicle,butonlyaftercheckingtheregulatorto confirmthattheair supplyis full. Again,checktheconnectionto confirmthat

i it isgood so thatthe pigtaildoesnot becomeseparatedfromtheair supply. Checkto seethatthemask-mountedregulatoris

properlymountedon themask.
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8. Put the maskon the chin first, then pull the harness up and over

I the head.

I 9. Stroke the harness down over the head and adjust the neck straps
for a snug but comfortable fit. If necessary, adjust the temple

straps.
10. A free flow of air into the mask will occur until the mask is

m fittedproperlyon the face.

4.4 Escaoe

I. If an emergencyarises,DO NOT PANIC.

!
2. Turn on the emergencyair supply by pushing in on the valve knob

and rotating it fully counterclockwise. Thendisconnect theair line from the fixed source.

3. The switchfromthe airlineto the bottlelinewilloccur

l automaticallyuponopeningthe cylindervalve.
REMEMBER,THE EMERGENCYSUPPLYOF AIR INTHE BOTTLEISONLYGOOD FORFIVE

l MINUTES,SO GET OUT OF THECONTAMINATEDAREA IMMEDIATELY.

4. Oncethe supportareais reached,closethe cylindervalveby

pushingthe knobandrotatingit fullyclockwise.

I 5. Removethe maskby liftingit up fromthe chinandoverthe head
to releasethe headharness.

l 6. Unbucklethewaistbeltand slidethe shoulderstrapoff the

i shoulder.
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4.5 Limitations

An air-line system maybe used in any contaminatedenvironment andprovides

I clean, respirable air to the user. The air supply trailer and vehicle
supplies are inspected and rechargeddaily. They are expected to provide

l an adequatesupply of air for the full workshift.

m The possible emergencieswhich can arise and require emergencyegressinclude loss or depletion of the air supply; a break in the air line,
possibly by a vehicle driving over it; and other ruptures in the air line

by miscellaneouscauses.

1
I

I
I
I
I
I
I
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5.0 COMBINATIONSELF-CONTAINEDBREATHINGAPPARATUS/

I SUPPLIED-AIRRESPIRATOR(SCBA/SAR)

I A relativelynew typeof respiratoryprotectionis availablethatusesa
regulatorto combinethe featuresof an SCBAwithan SAR. The usercan

m operatethe respiratorin the SCBAor SARmodethrougheitherthemanualorautomaticswitchingof air sources.Thistypeof respiratorallowsentry

intoand exitfroman areawhileusingthe self-containedair supplyand

m extendedworkperiodswithina contaminatedareawhileconnectedto the air
line. It is particularlyappropriateforworkerswho musttravelan

I extendeddistanceto a workareawithina siteand remainwithinthatarea
for relativelylongworkperiods(e.g.,drumsampling).In such

situations,workerswouldenterthe siteusingthe SCBAmode,connecttothe airlineduringtheworkperiod,and shiftbackto the SCBAmodeto
leave the site.

I
The combinationSCBA/SARshouldnot be confusedwithan SARwith escape

provisions.The primarydifferenceis the lengthof air timeprovidedby

theSCBA;the combinationsystemprovidesup to 60 minutesof self-

containedair,whereasthe escapeSCBAcontainsmuchlessair,generally

l enoughforonly5 minutes.NIOSHcertificationof the combinationunit
allowsup to 20 percentof the availableair timeto be usedduringentry,

l whilethe SARwithescapeprovisionis certifiedforescapeonly.

I
I
I
I
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m 6.0 PROTECTIONFACTOR

The levelof protectionthatcan be providedby a respiratoris indicated

l by the respirator'sprotectionfactor.Thisnumber,whichis determined
experimentallyby measuringfacepiecesealandexhalationvalveleakage,

m indicatesthe relativedifferencethatthe respiratorcanmaintainbetweenconcentrationsof substancesoutsideand insidethe facepiece.For

example,the protectionfactorfor full-facepieceair-purifyingrespirators

m is 50. Thismeans,theoretically,thatworkerswearingtheserespirators
shouldbe protectedin atmospherescontainingchemicalsat concentrations

m thatare up to so timeshigherthanthe appropriatelimits. One sourceof
protectionfactorsforvarioustypesof atmosphere-supplying(SCBAandSAR)

and air-purifyingrespiratorscan be foundin AmericanNationalStandards

m institutestandardANSI Z88.2-1980.

m At siteswherethe andconcentrationof chemicalsin air areidentity

known,a respiratorshouldbe selectedwith a protectionfactorthatis

sufficientlyhighso thewearerwillnot be exposedto the chemicalsabove

the applicablelimits. TheselimitsincludetheAmericanConferenceof

GovernmentalIndustrialHygienists'ThresholdLimitValues(TLVs),the

m NIOSHRecommendedExposureLimits(RELs),and theOSHA PermissibleExposure
Limits(PELs).Theselimitsaredesignedto protectmostworkerswho may

m be exposedto chemicalsday afterday throughouttheirworkinglife. The
OSHA PELsarelegallyenforceableexposurelimitsand arethe minimum

m limitsof protectionthatmustbe met.

It shouldbe rememberedthatthe protectionprovidedby a respiratorcan be

m compromisedin severalsituations,mostnotably:

m i. if a workerhasa highbreathingrate;

m 2. If the ambienttemperatureis highor low;

3. If the workerhas a poorfacepiece-to-faceseal.
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At high breathingrates,positive-pressureSCBAs and SARs may not maintain

m positivepressurefor brief periodsduring peak inhalation. Also, at high

work rates,exhalationvalvesmay leak. Consequently,positive-pressure

m respirators offer less protectionwhen workingat higherthan normal
may

rates.

m A similarreductionin protectionmay resultfrom high or low ambient

temperatures. For example,at high temperaturesexcessivesweat may cause

m a break in the face-to-facepieceseal. At very low temperatures,the
exhalationvalve and regulatormay become ice-cloggeddue to moisture in

m the breath and air. Likewise,a poor facepieceseal--dueto such factors
as facial hair, missingteeth, scars,lack of or improperfit testing,etc.

m --can result in the penetrationof airbornecontaminants.

m

m
!
m
!
m
m
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7.0 CONCLUSION

I
Ultimately, given that the proper equipmenthas beenchosen, the protection

m affordedwill be dependentuponhowcarefullytheequipmentis worn. If
the equipmentis abusedor misused, the potential protection will be
decreased. It is up to the individual worker to protect his or her health

m by using equipmentproperly.

m
I
i
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APPENDIXE

SAMPLEDONNINGAND DOFFINGPROCEDURESFORPERSONALPROTECTIVEEQUIPMENT

I 1.0 SAMPLEDONNING
PROCEDURES

_m I. inspectthe clothingandrespiratoryequipmentbeforedonning.

_m 2. Adjusthardhat or headpiece,if worn,to fit user'shead.

_m 3. openbackclosureusedto changeairtank (ifsuithasone)before
donningsuit.

4. Standingor sitting,step into the legs of the suit; ensure proper

placementof the feetwithin the suit; then gather the suit around

the waist.

5. Puton chemical-resistantsafetybootsunderthe feetof the suit.

Tapethe leg cuffoverthe topsof the boots.

o If additionalchemical-resistantboots are required,put

these on now.

Jl o Some one-piecesuits have heavy-soledprotectivefeet. With

_m these suits,wear short,chemical-resistantsafetybootsinsidethe suit.

J m 6. Put sleevesof suit over arms as assistantpulls suit up and over
the self-containedbreathingapparatus(SCBA). Have assistant

I m adjustsuit aroundSCBA and shouldersto ensurerestrictedmotionof the SCBA.

J m g. Put on hard hat, if needed.

m I0. Raise hood over head carefullyso as not to disruptface seal of
SCBA mask. Adjust hood to give satisfactorycomfort.
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II. Begin to securethe suit by closingall fastenerson openinguntil

there is only adequateroom to connectthe breathinghose. Secure

all belts and/oradjustablelegbands,headbands,and waistbands.

t
12. Connectthe breathinghosewhile openingthe main valve.

13. Have assistantfirst ensurethat wearer is breathingproperly and

then make final closureof the suit.
14. Have assistantcheck all closures.

15. Have assistantobservethe wearer for a periodof time to ensure

that the wearer is comfortable,psychologicallystable,and that

the equipmentis functioningproperly.

I

Jl

il
JI
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i 2.0 SAMPLE DOFFINGPROCEDURES

If sufficientair supply is availableto allow appropriatedecontaminationbeforeremoval:

1. Remove any extraneousor disposableclothing,boot covers,outer

m_ gloves, and tape.
2. Have assistantopen the suit completelyand lift the hood over the

head of the wearer and rest it on top of the SCBA tank.

3. Removearms, one at a time, from suit. Once arms are free, have

assistantlift the suit up and away from the SCBA backpack--

avoidingany contactbetweenthe outsidesurfaceof the suit and

wearer'sbody--andlay the suit out flat behindthe wearer. Leave

internalgloves on, if any.

4. While sitting(if possible),removeboth legs from the suit.

JI 5. Follow for SCBA.
procedure doffing

_I 6. After suit is removed,remove internalgloves by rollingthem offthe hand, insideout.

(I 7. Remove internalclothingand thoroughlycleansethe body.

m if the low-pressurewarningalarm has sounded,signifyingthat
lm m

approximately5 minutesof air remain:

II I. Removedisposableclothing.

I! 2 Quicklyscrub and hose off, especiallyaroundthe entrance/exit
zipper.
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3. Open the zipper enoughto allow access to the regulator and

breathing hose;

i 4. Immediatelyattach an appropriatecanisterto the breathinghose
(the type and fittingsshouldbe predetermined).Although this

providessome protectionagainstany contaminationstill present,it voids the certificationOf the unit.

I 5. Follow Steps ! through8 of the regulardoffingprocedureabove.
Take extra care to avoid contaminatingthe assistantand wearer.

Jl
JI
Jl
II
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APPENDIXF

SAMPLEINSPECTIONCHECKLISTS

j FOR PERSONALPROTECTIVEEQUIPMENT
CLOTHING

|
BeforeUse:

I. Determinethattheclothingmaterialis correctforthe specified

g taskat hand.
2. Visuallyinspectfor:

o imperfectseams;

o nonuniformcoatings;

o tears;

o malfunctioningclosures.

3. Holdup to lightand checkfor pinholes.

il
4. Flexproduct:

I!
o observe for cracks;

IN o observeforothersignsof shelfdeterioration.

II 5 If the producthas beenusedpreviously,inspectinsideandout
for signsof chemicalattack:

II o discoloration;

l o swelling;

o stiffness.
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Durinqtheworktask,periodicallyinspectfor:

I. Evidenceof chemicalattacksuchas discoloration,swelling,

I stiffening,andsoftening.Keep inmind,however,thatchemical
permeationcanoccurwithoutanyvisibleeffects;

g 2. Closurefailure;

g 3. Tears;

4. Punctures;

5. Seamdiscontinuities.

GLOVES
BeforeUse:

1. Pressurizegloveto checkfor pinholes.Eitherblowintoglove,

m thenrollgauntlettowardsfingers;or inflategloveand holdunderwater. In eithercase,no air shouldescape.

Jm FULLYENCAPSULATINGSUITS

iN BeforeUse:

I. Checkthe operationof pressurereliefvalves.

I!
2. Inspectthe fittingof wrists,ankles,and neck.

!!
3. Checkfaceshield,if so equipped,for:

m o cracks;

o crazing;

o fogginess.
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j RESPIRATORS

Self-ContainedBreathinqApparatus(SCBA):

|
I. InspectSCBAs:

i o beforeand aftereachuse;

o at leastmonthlywhenin storage;

o everytimetheyare cleaned.

2. Checkall connectionsfor tightness.

3. Checkmaterialconditionsfor:

11
o signsof pliability;

o signsof deterioration;

Jm o signsof distortion.

m propersettingandoperationof regulatorsand valves
4. Checkfor

(accordingto manufacturers'recommendations).

!m , checkoperationof alarm(s).

( m 6. Checkfaceshieldsand lensesfor:

im ocracks;

IN o crazing;

o fogginess.
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g Supplied-AirRespirators(SARs):

j I. InspectSARs:
o dailywhen in use;

o at leastmonthlywhen in storage;

g o everytimetheyarecleaned.

2. Inspectair linespriorto eachuse for cracks,kinks,cuts,

frays,andweak areas.

3. Checkfor propersettingandoperationof regulatorsandvalves

j_ (accordingto manufacturers'recommendations).
4. Checkall connectionsfor tightness.

5. Checkmaterialconditionsfor:

Jl o signsof pliability;

J I o signsof deterioration;

II o signsof distortion.

I m G. Checkfaceshieldsand lensesfor:

o cracks;

!
o crazing;

m o fogginess.
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j Air-Purlfvina Re$oirators:

I. Inspectair-purifyingrespirators:

1
o beforeeachuseto be suretheyhavebeenadequatelycleaned;

I o aftereachuse;

o duringcleaning.

2. Checkmaterialconditionsfor:

i_ o signsof pliability;

o signsof deterioration;

o signsof distortion.

il_ 3. Examinecartridgesbe surethat:

II o theyarethe propertypefor the intendeduse;

Im o the expirationdatehasnot beenpassed;

I m o they have not been openedor used previously.

4. Checkfaceshields and lenses for:

l!
o cracks;

o crazing;

I o fogginess.
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APPENDIXG

IN-USEMONITORINGOF PERSONALPROTECTIVEEQUIPMENT

I The wearermust understandall aspectsof theclothingoperationand its

I limitations.Duringequipmentuse,workersshouldbe encouragedto reportanyperceivedproblemsor difficultiesto theirsupervisor(s).These

malfunctionsinclude,butare not limitedto:

|
I. Degradationof the protectiveensemble;

2. Perception of odors;

3. Skin irritation;

4. Unusualresidueson personalprotectiveequipment;

..... 5. Discomfort:

o Resistanceto breathing,

o Fatiguedue to respiratoruse;

I 6. Interferencewith vision or communication;

I 7. Restrictionof movement;
m 8. Personalresponsessuch as rapid pulse, nausea,and chest pain.

I m if a supplied-airrespiratoris being used, all hazardsthat might endanger
the integrityof the air line shouldbe removedfrom the workingarea prior

to use. During use, air lines shouldbe kept as short as possible,and

m and vehiclesshouldbe excludedfrom the
other workers area.

I
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APPENDIXH

DRUM HANDLING

I All handlingof containersshould be kept to a minimum. Provisionfor

i overpackingand spill containmentshouldbe made beforeany drums are movedor sampled. Remote handlingequipmentsuch as a backhoe,loader,forklift

truck with a drum handler,and hydraulicdrum opener should be used

I wheneverpossible. Drum carts shouldbe used for all manual handlingof
drums if the drums cannot be handledremotely.

I When openingdrums,the followingprecautionsmust be followed:

I I. If a supplied-airrespiratoryprotectionsystem used, place a
is

bank of air cylindersoutsidethe work area and supplyair to the

operatorsvia airlinesand escapeSCBAs. This enablesworkersto

operate in relativecomfortfor extendedperiodsof time.

2. Protectpersonnelby keepingthemat a safedistancefromthe

drumsbeingopened. If personnelmustbe locatednearthe drums,

placeexplosion-resistantplasticshieldsbetweenthem andthe

drumsto protectthemin caseof denotation.Locatecontrolsfor

drumopeningequipment,monitoringequipment,and firesuppression

equipmentbehindthe explosion-resistantplasticshield.

Qm , if possible,monitorcontinuouslyduringopening, sensors
Place

of monitoringequipment,suchas colorimetrictubes,dosimeters,

m radiationsurveyinstruments,explosionmeters,organicvaporanalyzers,and oxygenmetersas closeas possibleto the sourceof

m contaminants,i.e.,at the drumopening.

4. Use the followingremote-controlleddevicesforopeningdrums:

I m o Pneumaticallyoperatedimpactwrenchto removedrumbungs.m o Hydraulicallyor pneumaticallyoperateddrumpiercers.

o Backhoesequippedwithbronzespikesforpenetratingdrum

topsin large-scaleoperations.
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l 5. Do not usepicks,chisels,or firearmsto opendrums.
6. Hangor balancethe drumopeningequipmentto minimizeworker

I exertion.

l 7. If thedrum showssignsof swellingor bulging,performall stepsslowly. Relieveexcesspressurepriorto openingand, if

possible,froma remotelocationusingsuchdevicesas a pneumatic

I impactwrenchor hydraulicpenetrationdevice. If pressuremust
be relievedmanually,placea barriersuchas explosion-resistant

I plasticsheetingbetweentheworkerand bungto deflectany gas,
liquid,or solidswhichmay be expelledas the bungis loosened.

8. Open exoticmetal drums and polyethyleneor polyvinylchloride-

lined (PVC-lined)drums throughthe bung by removalor drilling.

Exercisecautionwhen manipulatingthese containers.

9. Do not openor sampleindividualcontainerswithinlaboratory

packs.

10. Resealopenbungsand drillopeningsas soonas possiblewith new

bungsor plugsto avoidexplosionsand/orvaporgeneration.If an

opendrumcannotbe resealed,placethedrum intoan overpack.

Plugany openingsin pressurizeddrumswithpress-ventingcapsset

to a 5-psi(poundsper squareinch)releaseto allowventingofvaporpressure.

11. Decontaminateequipmentaftereachuse to avoidmixing
incompatiblewastes.

!'
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