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SEPAENVIRONMENTALCHECKLIST

A. BACKGROUND

1. Nameof proposed project:

Closure of the I05-DR Large Sodium Fire Facility (LSFF). Information
contained in this State Environmental Policy Act (SEPA) Checklist pertains
only to the portion of the Hanford Site IO0-D Area which contains the 105-
DR LSFF. In the context of the document, "site" refers to only the area
covered by the physical structure of the I05-DR LSFF and associated
facilities discussed in the answer to Checklist Question A.11, whereas
"Site" refers to the Hanford Site.

2. Nameof applicants:

U.S. Department of Energy-Richland Operations (DOE-RL); and Westinghouse
Hanford Company (WHC)

3. Address and phone number of applicant and contact person:

U.S. Department of Energy Westinghouse Hanford Company
Richland Operations Office P.O. Box 1970
P.O. Box 550 Richland, Washington 99352
Richland, Washington 99352

Contact Persons:

R. D. Izatt, Director R.E. Lerch, Manager
Environmental Restoration Division Environmental Division
(509) 376-5441 (509) 376-5556

4. Date checklist prepared:

September 28, 1990

5. Agency requestingthe checklist:

State of Washington
Department of Ecology
Mail Stop PV-11
Olympia, WA 98504

6. Proposedtiming or schedule (includingphasing, if applicable):

Final closure activitieswill be completedand certified in accordance
with the closure plan. Soil and sediment samplingwill be conducted
during closure activities. If the samplingresults indicate that clean
closure is not possible,closure (decontamination)will be cooYdinated
with decontaminationof the I05-DR Reactor,which is located ih the
ResourceConservationand RecoveryAct (RCRA)Past PracticeOperable Unit
IO0-DR-2. Decommissioningactivitieswill be conducted in accordancewith
the records of decision for the IO0-DF,-2OperableUnit and for the
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environmentalimpact statement(EIS),Decommissioningof Eight Surplus
ProductionReactors at the HanfordSite.

7. Do you have any plans for future additions,expansion,or further activity
related to or connectedwith this proposal? If yes, explain.

The LSFF is located withinOperable Units tOO-DR-2 (source)and IO0-HR-3
(groundwater),as designated in the Hanford FederalFacility Agreementand
ConsentOrder (HFFACO). Clean closure is proposed,and once any dangerous
waste associatedwith the LSFF is removed, the entire reactorwill remain
for future decontaminationand decommissioningas discussedin the draft
surplusproductionreactordecommissioningEIS (DOE 1989; pp 1.7 - 1.13).
Any remedialaction with respectto either contaminantsnot associated
with the LSFF, or associatedwith the LSFF not yet cleaned to action
levels under this closureplan, will be deferred to the reactor
decommissioningEIS record of decisionor the RCRA Facility
Investigation/CorrectiveMeasures Study (RFI/CMS)process.

8. List any environmentalinformationyou know about that has been prepared,
or will be prepared,directlyrelated to this proposal.

This SEPA Checklist is being submittedto the Washington State Department
of Ecology (Ecology)and the EnvironmentalProtectionAgency (EPA)
concurrentlywith the RCRA Closure Plan for the I05-DR LSFF. The RCRA
Part A and Part B permit applicationswere submittedto Ecology in
November 1985. A revisedPart A permit applicationwas submittedto
Ecologyin November 1987.

Draft EnvironmentalImpactStatement- Decommissioningof Eight Surplus
ProductionReactors at the Hanford Site, Richland,WashingtonDOE/EIS-
0119D, U.S. Departmentof Energy, 1989, Washington,D.C.

9. Do you know whether applicationsare pendingfor governmentapprovalsof
other proposalsdirectly affectingproperty coveredby your proposal? If
yes, explain.

No applicationsare known to be pending.

10. List any government approvalsor permits that will be needed for your
proposal,if known.

Ecologyis the lead agencyauthorizedto approvethe closure plan for the
I05-DR LSFF pursuant to the requirementsof the WashingtonAdministrative
Code, (WAC) 173-303-610. The closure plan must also receive approvalfrom
the EPA. No other permitsare known to be requiredat this time.

11. Give a brief, completedescriptionof your proposal,includingthe
proposeduses and the size of the project and site.

The proposedproject is the final closure of the I05-DR Large Sodium Fire
Facility. Clean closure is proposed as the conditionfor final closureof
the facility. Clean closure is contingenton verificationthat all wastes
and contaminantsare remqvedto accepted action levels and that ali
equipment,structures,liners,soils and/or other materialscontaining
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dangerous wastes or waste residues associated with the LSFF are removed
from the site.

The facility consists of three fire rooms, a Sodium Handling Room, the
Supply Fan Room, the I05-DR Stack, and office space directly connected to
the I05-DR Reactor. Other items included in the LSFF closure plan are the
117-DR Filter Building, the 116-DR-8 Crib, the 1720-DR Building, and all
interconnecting underground concrete ductwork.

Ali equipment and fixtures will be decontaminated, removed, and
appropriately disposed of. The buildings and floors will be
decontaminated to appropriate action levels with one or more of the
following methods:

o Dampwipe downs
o Vacuum assisted mechanical removal
o Sandblasting
o High-pressure steam/water and suction

The buildings, floors, ductwork, and underlying shallow soils will be
sampled to determine the levels of remaining contamination and the
requirements for additional decontamination. Clean closure will be
achieved when sampling shows that the remaining contamination is below
acceptable action levels as defined in the closure plan. Eventually, the
concrete will be disposed of with the rest of the I05-DR Reactor under the
decommissioning program.

12. Give the location of the proposal. Give sufficient information for a
person to understand the precise location of the proposed project,
including a street address, if any, and section, township, and range, if
known. If a proposal would occur over a range of area, provide the range
or boundaries of the site(s). Provide a legal description, site plan,
vicinity map, and topographic map, if reasonably available.

The I05-DR LSFF is located in the northwest portion of the Hanford Site
IO0-D Area approximately 35 miles northwest of the city of Richland. The
I05-DR LSFF is con.qected to the I05-DR Reactor. lt is in the W I/2, NW
I/4, Section 23, TI4N, R26E. A location map and site plans are included
in the closure plan.

B ENVIRONMENTALELEMENTS

I. Earth

a. General description of the site:

Flat.

b. What is the steepest slope on the site (app,4oximate percent slope)?

The approximate slope of the land at the site of the I05-DR LSFF is
less than two percent.
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c. What general types of soils are found on the site (for example, clay,
sand, gravel, peat, muck)? If you know the classification of
agricultural soils, specify them and note any prime farmland.

The soil at the site consists of compacted sand and gravel fill
material underlain by sandy gravel with excellent drainage
characteristics. No farming is permitted on the Hanford Site.

d. Are there surface indications or history of unstable soils in the
immediate vicinity? If so, describe.

No.

e. Describe the purpose, type, and approximate quantities of any filling
or grading proposed. Indicate the source of the fill.

No fill material or grading will be required.

f. Could erosion occur as a result of clearing, construction, or use?
If so, describe.

Erosion is not expected.

g. Approximately what percentage of the site will be covered with
impervious surfaces after project construction (for example, asphalt
or buildings)?

Approximately 80% of the surface is covered at the existing site. No
change will be made.

h. Proposed measures to reduce or control erosion, or other impacts to
the earth, if there are any?

None at this time.

2. Ai__zr

a. What types of emissions to the air would result from the proposal
(i.e., dust, automobile, odors, industrial wood smoke) during
construction and when the project is completed? If any, generally
describe and give approximate quantities if known.

Minor amounts of exhaust will be generated by vehicles used to gain
access to the site. Small quantities of dust could be generated by
decontamination and sampling activities.

b. Are there any off-site sources of emissions or odors that may affect
your proposal? if so, generally describe.

No.

c. Proposed measures to reduce or control emissions or other impacts to
the air, if any?
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None at this time.

3. Water

a. Surface:

I) Is there any surfacewater body on or in the immediatevicinity
of the site (includingyear-roundand seasonal streams,
saltwater,lakes, ponds, wetlands)? If yes, describe type and
provide names. If appropriate,state what stream or river it
flows into.

No. The closest body of water is the Columbia River
approximately3/4 mile from the I05-DR LSFF.

2) Will the project requireany work over, in, or adjacentto
(within200 feet of) the describedwaters? If yes, please
describe and attach availableplans.

No.

3) Estimatethe amountof fill and dredge material that would be
placed in or removedfrom surfacewater or wetlands and indicate
the area of the site that would be affected. Indicate the
source of fill material.

None.

4) Will the proposalrequire surfacewater withdrawalsor
diversions? Give generaldescription,purpose, and approximate
quantitiesif known.

No.

5) Does the proposallie within a 100-yearfloodplain? If so, note
location on the site plan.

No.

6) Does the proposal involveany dischargesof waste materialsto
surfacewaters? If so, describethe type oF waste and
anticipatedvolume of discharge.

No.

b. Ground:

I) Will ground water be withdrawn, or will water be dischargedto
ground water? Give general description,purpose, and
approximatequantities,if known.

No.
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2) Describewaste materialsthat will be dischargedinto the ground
from septicwaste tanks or other sources,if any (for example:
domestic sewage;industrial,containingthe following
chemicals...;agricultural;etc.). Describe the general size of
the system,the number of such systems,the number of houses to
be served (if applicable),or the number of animals or humans
the system(s)are expectedto serve.

Does not apply.

c. Water Run-off (includingstorm water)"

I) Describe the sourceof run-off (includingstorm water) and
methodsof collectionand disposal, if any (includequantities,
if known). Where will this water flow? Will this water flow
into other waters? If so, describe.

The Hanford Site receives6 inches to 8 inchesof annual
precipitation. Any precipitationthat occurs at the site will
run away from the buildingsand seep into the soil on and near
the site. No runoffwill enter surfacewaters.

2) Could waste materialsenter ground or surfacewaters? If so,
generallydescribe.

Rain water from the exterior of the buildingswill runoff onto
the surroundingsoils.

d. Proposedmeasures to reduce or control surface,ground, and run-off
wate'._ impacts, if any"

All water used for cleaningand samplingactivitieswill be
collected,and sent to the appropriatedisposal site on the Hanford
Site.

4. Plants

a. Check the types of vegetationfound on the site"

deciduous tree" alder,maple, aspen, other
evergreentree" fir, ceder, pine, other
shrubs
grass
pasture
crop or grain
wet soil plants" cattail, buttercup,bulrush,skunk cabbage,

other
water plants" water lily, eelgrass,milfoil, other
other types of vegetation

Small amounts of forbes and grassesmay be seasonallypresent.
Sagebrushis also present.
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bo What kind and amount of vegetation will be removed or altered?

None.

c. List threatened or endangered species known to be on or near the
site.

None. Additional information on the Hanford Site environment can be
found in the EIS referred to in the answer to Checklist Question A.8.

d. Proposed landscaping, use of native plants, or other measures to
preserve or enhance vegetation on the site, if any:

None at this time.

5. Animals

a. Circle any birds and animals which have been observed on or near the
site or are known to be on or near the site:

birds: hawk, heron, eagle, sonqbirds, other
mammals: deer, bear, elk, beaver, other
fish: bass, salmon, trout, herring, shellfish, other

A variety of insects, birds, and small mammalscommonto the Hanford
Site, including pigeons, passerine birds, rodents, and lagomorphs,
have been observed at the proposed site. Larger mammalscommonly
seen in the vicinity include deer and coyote. Additional information
on birds and animals on the Hanford Site can be found in the EIS
referred to in the answer to Checklist Question A.8.

b. List any threatened or endangered species known to be on or near the
site.

The Bald Eagle and the White Pelican are sometimes seen on the
Hanford Site and may occasionally visit the IO0-D Area.

The site of the I05-DR LSFF is nut known to be used by any threatened
or endangered species. However, additional information concerning
endangered and threatened species on the Hanford Site can be found in
the environmental document referred to in the answer to Checklist
Question A.8.

c. Is the site part of a migration route? If so, explain.

No; however, the adjacent Columbia River is part of the broad Pacific
Flyway for waterfowl migration and other birds also migrate along the
river.

d. Proposed measures to preserve or enhance wildlife, if any:

None at this time.

6. Energy and Natural Resources
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a. What kinds of energy (electric,natural gas, oil, wood stove, solar)
will be used to meet the completedproject'senergyneeds? Describe
whether it will be used for heating,manufacturing,etc.

Electricityfor lighting.
Fuel and oil for vehicles and equipment.

b. Would your projectaffect the potentialuse of solar energy by
adjacent properties? If so, generallydescribe.

No.

c. What kinds of energy conservationfeaturesare included in the plans
of this proposal? List other proposedmeasures to reduce or control
energy impacts,if any:

None.

7. EnvironmentalHealth

a. Are there any environmentalhealth hazards, includingexposure to
toxic chemicals,risk of fire and explosion,spill, or hazardous
waste, that could occur as a result of this proposal? If so,
describe.

"[heI05-DR LSFF will be cleaned by removingor decontaminatingall
dangerouswaste and waste residuesto appropriateaction levels. All
proper procedureswill be followedduring these operationsto
minimize exposureto hazardouswaste. The potentialexists for
worker exposureto hazardouswaste during samplingof the buildings
and ductwork. Proceduresto prevent and manage hazards are presented
in the closureplan.

I) Describe specialemergencyservicesthat might be required.

Hanford Site security,fire response,and ambulanceservicesare
on call at all times in the event of an onsite emergency.

2) Proposedmeasures to reduce or control environmentalhealth
hazards, if any:

Environmentalhealth hazards are expected to be minimal.
Proceduresto prevent and manage potentialhazards are presented
in the closureplan.

b. Noise

I) What type of noise exists in the area which may affect your
project (for example: traffic,equipment,operation,other)?

None.

2) What types and levels of noise would be created by or associated
with the project on a short-termor a long-termbasis (for
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example: traffic,construction,operation,other)? Indicate
what hours noise would come from the site.

Minor amountsof noise from traffic and equipmentare expected
on a short term basis during day shift hours.

3) Proposedmeasures to reduce or control noise impacts, if any:

Vehicles and equipmentwill meet manufacturer'srequirementsfor
noise suppression.

8. Land and ShorelineUse

a. What is the currentuse of the site and adjacentproperties?

The lOS-DR LSFF site is a part of the HanfordSite. The Hanford Site
is owned by the U. S. Governmentand is used for the productionof
special nuclearmaterialsand the managementof wastes associated
with the productionof those materials.

The I05-DR LSFF is not currentlybeing used. lt was last used in
1986 for dangerouswaste treatmentas needed during the operationof
the testing program.

b. Has the site been used for agriculture? If so, describe.

No portion of the HanfordSite, includingthe site of the I05-DR
LSFF, has been used for agriculturalpurposes since 1943.

c. Describe any structureson the site.

The LSFF consistsof a concrete buildingwhich houses 3 Fire Rooms, a
Supply Fan Room, a Sodium Handling Room, a stack, and office space
directly connectedto the I05-DR Reactor. Other buildings included
in the closureplan are the 1720-DRStorageBuilding and the 117-DR
Filter Building. Other structures includedin the closure plan
includethe 116-DR-8Crib and all interconnectingabovegroundand
belowgroundductworkand piping.

d. Will any structuresbe demolished? If so, what?

None will be demolishedas a part of closure. At a later date,
demolitionwork will be conductedas a part of decommissioningof the
105-DR Reactor.

e. What is the currentzoning classificationof the site?

The Hanford Site is zoned by Benton County as an UnclassifiedUse (U)
district.

f. What is the currentcomprehensiveplan designationof the site?

The 1985 Benton County Comprehensive Land Use Plan designates the
Hanford Site as the "Hanford Reservation." Under this designation,
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land on the Site may be used for "activitiesnuclearin nature."
Non-nuclearactivitiesare authorized "if and when DOE approval for
such activities is obtained."

g. If applicable,what is the currentshorelinemaster program
designationof the site?

Does not apply.

h. Has any part of the site been classifiedas an "environmentally
sensitive"area? If so, specify.

No.

i. Approximatelyhow many people would reside or work in the completed
project?

No people will reside in the facility,approximately6 individuals
will be assignedto work at the facilityduring closure activities.

j. Approximatelyhow many peoplewould the completedprojectdisplace?

None.

k. Proposedmeasures to avoid or reduce _isplacementimpacts,if any:

Does not apply.

I. Proposedmeasures to ensure the proposal is compatiblewith existing
and projectedland uses and plans, if any:

Does not apply. (See answer to Checklistquestion B.8.f.)

9. Housing

a. Approximatelyhtw many units would be provided, if any? Indicate
whether high-, middle-, or low-incomehousing.

None.

b. Approximatelyhow many units, if any, would be eliminated? Indicate
whether high-,middle-, or low-incomehousing.

None.

c. Proposedmeasures to reduceor controlhousing impacts, if any:

Does not apply.

10. Aesthetics

a. What is the tallestheight of any proposed structure(s),not
including_ntennas;what is the principalexterior building
material(s)proposed?

h
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The existing concrete stack connected to the I05-DR LSFF is
approximately 200 feet high.

b. What views in the immediatG vicinity would be altered or obstructed?

None.

c. Proposed measures to reduce or control aesthetic impacts, if any:

None.

11. .Light and Glare

a. What type of light or glare will the proposal produce? W_,dt time of
day would it mainly occur?

None.

b. Could light or glare from the finished project be a safety hazard or
interfere with views?

No.

c. What existing off-site sources of light or glare may affect your
proposal?

None.

d. Proposed measures to reduce or control light, and glare impacts, if
any:

Does not apply.

12. Recreation

a. What designated and informal recreational opportunities are in the
immediate vicinity?

None.

b. Would the proposed project displace any existing recreational uses?
If so, describe.

Does not apply.

c. Proposed measures to reduce or control impacts on recreation,
including recreation opportunities to be provided by the project or
applicant, if any?

Does not apply.

13. Historic and Cultural Preservation
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a. Are there any places or objects listed on, or proposed for, national,
state, or local preservationregistersknown to be on or next to the
site? If so, generallydescribe.

No places or objects listedon, or proposedfor_ national,state, or
local preservationregisters are known to be on or next to the site.
Additional informationon the Hanfc d Site environmentcan be found
in the EIS referredto in the answer to ChecklistquestiollA.8.

b. Generallydescribeany landmarksor evidenceof historic,
archaeological,scientific,or cultural importanceknown to be on or
next to the site.

There are no knowF,archaeological,historical,or native American
religioussites at or next to the facility. Additional information
on the Hanford Site environmentcan be found in the EIS referredto
in the answer to Check'listquestionA.8.

c. Proposedmeasures to reduce or controlimpacts, if any"

Where appropriate,a cultural resourcereview will providethe
vehicle for necessaryapprovalsrequiredunder the NationalHistoric
PreservationAct.

14, Transportation

a. Identifypublic streetsand highways servingthe site, and describe
proposed access to the existing street system. Show on site plans,
if any.

Does not apply.

b. Is site currentlyserved by public transit? If not, what is the
approximatedistanceto the nearest transitstop?

The site is not publicly accessible,and, therefore, is not served by
public transportation.

c. How marlyparkingspaces would the completedproject have? How many
would the projecteliminate?

None.

d. Will the proposalrequire any new roads or streets, or improvements
to existing roads or streets,not includingdriveways? If so,
generallydescribe (indicatewhether public or private).

No.

e. Will the projectuse (or occur in the immediatevicinity of) water,
rail, or air transportation? If so, generallydescribe.

No.

, _ip
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f. How many vehiculartrips per day would be generatedby the completed
project? If known, indicatewhen peak volumeswould occur.

None.

g. Proposedmeasures to reduce or control transportationimpacts, if
any:

Does not apply.

15. Public Services

a. WouI6 the project result in an increasedneed for public services
(for exr_ple: fire protection police protection,health care,
schools, other)? If so, generallydescribe.

No.

b. Proposed measures to reduce or control direct impactson public
services, if any"

Does not apply.

16. Utilities

_. List utilitiescurrentlyavailableat the site (electricity,natural
gas, water, refuse service,telephone,sanitarysewer, septic system,
other):

Electricity,water, and telephone.

b. Describe the utilitiesthat are proposed for the project, the utility
providingthe service,and the general constructionactivities on the
site or in the immediatevicinity which might be needed.

No new utilitiesare required_
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SIGNATURES

The above answers are true and complete to the best of my
knowledge. Weunderstand that the lead agency is relying on
them to make its decision.

R. D. Izatt,Director Date
EnvironmentalRestorationDivision
U.S. Department of Energy
RichlandOperationsOffice

R, E. Lerch, Managed Date
EnvironmentalDivision
WestinghouseHanford Company
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I 1.0 INTRODUCTION
2
3
4 The HanfordSite, locatednorthwestof the city of Richland,Washington,
5 houses reactors,chemical-separationsystems,and relatedfacilitiesused
6 for the productionof specialnuclearmaterials,as well as for activities
7 associatedwith nuclearenergydevelopment. The lOS-DR Large Sodium Fire
8 Facility (LSFF),which was in operationfrom about 1972 to 1986,was a
9 researchlaboratorythat occupied the formerventilationsupply room on the
10 southwestside of the lOS-DR Reactorfacility. The LSFF was establishedto
11 providea means of investigatingfire and safety aspectsassociatedwith
12 large sodium or other metal alkali fires in the liquidmetal fast breeder
13 reactor (LMFBR)facilities. The lOS-DRReactorfacilitywas designedand
14 built in the 1950'sand is located in the IO0-DArea of the HanfordSite.
15 The buildinghoused the DR defense reactor,which was shut down in 1964.
16
17 The LSFF initiallywas used only for engineering-scalealkali metal
18 reactionstudies. In addition,the FusionSafety SupportStudiesprogram
19 sponsoredintermediate-sizesafety reactiontests in the LSFF with lithium
20 and lithiumlead compounds. Later on, the facilitywas used to store and
21 treat alkalimetal wastes. The LSFF is subjectto the regulatoryrequirements
22 for the storageand treatmentof dangerouswastes. Clean closure is the
23 proposedmethod of closurefor the LSFF. Closurewill be conductedpursuant
24 to the requirementsof the WashingtonAdministrativeCode (WAC) 173-303-610
25 (Ecology1989).
26

27 This closureplan presentsa descriptionof the facility,the history28 of wastes managed,and the proceduresthat will be followed to close the
29 LSFF as an Alkali Metal TreatmentFacility. No future use of t_e LSFF is
30 expected. The LSFF is locatedwithin the tOO-DR-2(source)and IO0-HR-3
31 (grour_dwater)operableunits as designatedin the Hanford FederalFacility
32 Agreementand ConsentOrder (Ecologyet al. 1989) referred to as the
33 Tri-PartyAgreement. These operableunits will be addressedthroughthe
34 ResourceConservationand RecoveryAct of 1976 (RCRA) facility
35 investigation/correctivemeasures study (RFI/CMS)process. The tOO-DR-2
36 operableunit is expectedto begin characterizationwork in fiscalyear (FY)
37 1992; characterizationwork at IO0-HR-3is expectedto begin in FY 1991.
38
39 Consistentwith the Tri-PartyAgreement(Ecologyet al. 1989, p. 6-4),
40 once any dangerouswastes associatedwith the LSFF are removed,the entire
41 reactorwill remain for future decontaminationand decommissioningas
42 discussed in the Decommissioningof Eight SurplusProductionReactors at the
43 HanfordSite, Richland,Washington,EnvironmentalImpactStatement (EIS)
44 (DOE 1989, pp 1.7 through 1.13).
45
46 Any remedialactionwith respectto contaminantseither not associated
47 with the LSFF or associatedwith the LSFF but not cleaned to action levels
48 under this closureplan will be deferredto the reactordecommissioningEIS
49 record of decisionor the RFI/CMSprocess.
50
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I 1.1 PERMII"rINGHISTORY
2
3 As a result of storingand treatingdangerouswastes, RCRA Part A and
4 Part B (AlkaliMetal Treatmentand StorageFacilities)permit applications
5 were submittedto the WashingtonState Departmentof Ecology (Ecology)in
6 November1985. Revision2 of the Part A permitapplicatior,was submittedin
7 November1987. The permit applicationwas submittedunder the single
8 DangerousWaste Permit IdentificationNumber,WA7890008967,issuedto the
g HanfordSite by the EnvironmentalProtectionAgency (EPA) and Ecology. The
10 permit applicationdesignatesthe LSFF as a thermaltreatmentfacility,
11 subjectto RCRA regulationsfor treatment,storage,and/or disposal (TSD)
12 units. This initialclosureplan is being submittedto provide site
13 characterizationinformationand a closure strategyfor the LSFF.
14
15
16 1.2 PART A PERMIT APPLICATION
17
18 General informationdescribingthe lOS-DRLSFF was presentedin the
19 1987 RCRA Part A permitapplication. A copy of the submittedPart A permit
20 applicationis located in AppendixA.
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1 2.0 FACILITY DESCRIPTION
2
3
4
5 2.1 GENERALHANFORDSITE DESCRIPTION
6
7 In early 1943, the U.S. Army Corps of Engineers selected the Hanford
8 Site as the location for reactor and ch,_mical-separation facilities for the
9 production and purification of plutonium. The Hanford Site(Figure 2-1) is

10 a 560-mi 2 tract of semiarid land that is owned by the U.S. Government and
11 operated by the U.S. Department of Energy (DOE), in conjunction with
12 Westinghouse Hanford Company (Westinghouse Hanford) as the primary contractor
13 for the U.S. Department of Energy-Richland Operations Office (DOE-RL).
14
15
16 2.2 FACILITY DESCRIPTIONANDOPERATIONS
17
18 The I05-DR Reactor facility was designed and built in the 1950's and is
19 located in the IO0-D Area of the Hanford Site as shown in Figures 2-] and
20 2-2. A schematic of the lOS-DR Reactor' building (including the LSFF)is shown
21 in Figure 2-3. Figure 2-4 shows the areas of the LSFF covered by the closure
22 plan. Approximately 15,000 ft z were used by the LSFF. The I05-DR Reactor
23 building is a nonairtight industrial structure of reinforced concrete in the
24 lower portions and concrete block in the upper portions. The roof is
25 constructed of reinforced concrete or precast concrete roof tile, depending
26 on the specific roof area.
27
28 Tests were conducted in three different concrete fire rooms: the large
29 fire room, the small fire room, and the exhaust fan room. Each room is 20 ft
30 6 in. wide, 27 ft long, and 21 ft high. The steel doors are 4 ft by 8 ft.
31 The large fire room hnuses the Large Test Cell, which is a steel cubicle
32 3,743 ft 3 in volume. There are two 10-in.-square, I/4-in.-thick Pyrex
33 glass observation windows located in the large fire room doors. The windows
34 are made of tempered glass protected by safety glass.
35
36 The small fire room containsone steel cylindricalpressure vesselwith
37 a dished top. This vessel has a volume of approximately498 ft3 and is
38 pressurerated at 138 kPa (a similaradditionalvesselwas removedfrom the
39 room and sent to T-Plantas a test vessel). Both the Large Test CeCiland the
40 pressurevessels in the small fire room could be purgedwith nitrogenor
41 argon to maintain a controlledatmosphere.
42
43 The third fire room tested is the exhaustfan room, in which reactions
44 of alkalimetals were conductedat atmosphericpressure, lt was here that
45 waste alkalimetals from varioussources (e.g.,residualsfrom tests, failed
46 equipment,drum heals)were reacted. The burn pans and equipmentwere sprayed
47 occasionallywith water and cleaned. The liquideffluentfrom the burn pans
48 was neutralizedto a pH level of less than 12.5, drainedto the sump, which

49 *Pyrex is a trademark of Corning Glass Works.
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1 was pumped to the seal pit in the filterbuilding,and dischargedto the2 116-DR-8Crib (Figures2-3 and 2.4). A liquiddrain is located in the bottom
3 of the sump in the exhaust fan room.
4
5 Adjacent to the large fire room is the sodium handlingro,smwhich
6 servicedthe large fire room with a gOO-galType-304 stainless-steelsodium
7 batch tank and drum melters. The sodiumdrums were brought in and heated up
8 to liquifythe sodium,which was then dischargedinto the batch tank with
g inert gas. Other rooms providedspace for storage (nondangerousmaterial)
10 and officework.
11
12 The LSFF was equippedwith an offgas treatmentsystem that servesthe
13 test vessels and the exhaust fan room. The overallexhaustsystem is shown
14 in Figure 2-5. The exhaustroute is from the lower tunnel throughthe upper
15 tunnel to undergroundconcretetunnelsvia a 10--in.duct with a 10,O00-ft3/min
16 blower and test filters. Steel barricadesat the north end of the tunr,els
17 block air flow from and to the reactor. The system consistsof a
18 100,O00-ft3/mincapacityfilter building,a gravel bed exhaust scrubber
19 (120-gal/min),high-efficiencyparticulateair (HEPA) filters,and a 200-ft
20 stack (9-ft 6-in. internaldiameter)locatednext to the I05-DRBuilding
21 (Figures2-3 through2-6). Test room ventilationrates were 0 to
22 10,O00-ft3/min. Only the submergedgravel bed exhaustscrubberand the ducts
23 leadingto and away from the scrubberwere constructedfor the LSFF.
24

25 The 117-DRFilter Building (Figure2-6) houses the exhaustair filters,
26 while the exhaustair tunnel just upstreamfrom the filter buildingcontains

27 the smoke sc_ubber. The buildingis about 59 ft long, 39 ft wide, and 35 ft28 high. The scrubbercirculatingpump and the waste dischargepump are located
29 in the filterbuilding. The 117-DR FilterBuilding is an existingbelow-
30 grade reinforcedconcretestructurelocatedabout 100 ft from the I05-DR
31 exhaustduct system _nd the 116-DRexhauststack and connectedby underground
32 concreteductwork. The filter buildingcontainsthe HEPA filters,which are
33 installedin four filter frames (24 filtersper frame) with two frames in
34 Cell A and two frames in Cell B.
35

36 In 1972, the originalHEPA filterswere replacedbefore LSFF operations
37 began. From 1972 to 1982, the exhausttraveledfrom the LSFF through
38 underground7-ft by 7-ft concretetunnels(ligure2-6) to a spray scrubber
39 and the HEPA filtersbefore exitingthroughthe stack. In 1982, a submerged
40 gravel scrubberwas added to vent the exhaust(insteadof the underground
41 HEPA filters) as part of a filter developmentprogram. At the completionof
42 tests or waste burning,the lIT-DRHEPA filterbuildingwas bypassed,and
43 the scrubberwater effluentpH level was confirmedto be between 2.0 and 12.5
44 before dischargeto the 116-DR-8Crib. The exhaustsystem now allows the
45 use of either the HEPA filter system and ventilationscrubberor the submerged
46 water scrubber,but not both.
47

48 About 5,000 gal (39,000Ib) of sodiumthat was procured for testing
49 constructionmaterialsis stored in a tank that is located in a locked
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I metal building (1720-DR) near the LSFF. The sodium and sodium tank have
2 never been used in the LSFF. This sodium will be removed through a project
3 separate from the closure plan.
4

5 Miscellaneous alkali metal handling equipment to facilitate the testing
6 program included sodium test spill tanks with capacities of 900 gal (1,200 °F,
7 maximumholding temperature), 10 gal (1,600 °F), and 55 gal (400 °F) and
8 lithium test spill tanks with capacities ef I0 gal (1,600 °F) and 55 gal
9 (400 °F). Sodium test spill rates are up to 300 gal/min, while lithium test

10 spill ,_tes are up to 5 gal/min.
ii

12 Testing area capabilities included the following"
13

14 • Alkali metal spills up to 5,000 Ibs at 1600 :F and up to 300 ft _ of
15 pool surface
16

17 • Demonstration of various fire extillguishing concepts18

19 ° Study of small- and large-scale effects of chemical reactivity of
20 alkali metals under accidental spill conditions
21
22 ° Sodium-concrete reaction tests
23

24 ° Cell liner test design
25

26 • Postaccident cleanup development
27

28 ° Lithium fire and reaction testing.
29

30 The Part A permit application (Appendix A) allowed for the treatment
31 and storage of up to 20,000 L (5,284 gal) of nonradioactive sodium, lithium,
32 and sodium-potassium metal wastes each year (Dangerous Waste No. DO03). The
33 Part A permit described the treatment of up to 100 L (26.42 gal) i_er day of
34 alkali metal dangerous wastes. Treatment consisted of heating the waste to
35 the point of oxidation in the exhaust fan room. Emissions were then routed
36 to an offgas recovery system. The facility was used for dangerous waste
37 treatment as needed during the operation of the testing program from 197238 to 1986.
39
4O
41 2.3 SECURITY
42

43 The following sections describe the 24-h surveillance system and entry-
44 control measures used to provide security and to restrict access to the
45 I05-DR LSFF.
46
47
48
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I 2.3.1 24-Hour SurveillanceSystem
2

3 The entire HanfordSite is a Controlled-AccessFacilityand is expected
4 to remain so during the I05-DRLSFF closure. The Hanford Site maintains
5 around-the-clocksurveillancefor the protectionof governmentproperty,
6 classifiedinformation,and specialnuclearmaterials. The HanfordPatrol
7 maintainsa continuouspresenceof armed guards to provide security.
8
9
10 2.3.2 Barrier and Means to Control Entry
11

12 Within the HanfordSite are operationalareasto which access is
13 restricted. One such operationalarea, the 100 Area, is the locationof the
14 lOS-DRLSFF. Access to the LSFF site at the lOS-DRReactor facilityis
15 limitedto assignedpersonneland visitorsunder escort. The doors to the
16 lOS-DR,117-DR,and 1720-DRbuildingsare lockedand keys are assignedto
17 approvedoperationsstaff members,WestinghouseHanfordSecurity Patrol,and
18 the 100-AreaFire Department.
19
20 A 30-in.-thickconcretewall separatesthe Front face work area of the
21 I05-DRReactorfrom the nearest portionof the LSFF and sodium handling
22 room. A 5-ft-wideby 8-ft-highdoorway throughthis wall is closed by an
23 existinglocked steeldoor and a new wall of 8-in. concreteblocks. All
24 other entriesto the reactorfrom the LSFF have been barricaded.
25
26
27
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I 3.0 PROCESSINFORMATION
2
3

4 The LSFF has been used primarilyto conductexperimentsfor studying
S the behaviorof molten alkalimetals (sodiumand lithium)and alkali metal
6 fires. The wastes generatedat the facility includealkalimetal oxides,
7 hydroxides,silicates, and carbonates,and residualalkalimetal waste
8 (RCRA Part B PermitApplication,Alkali Metal Treatmentand Storage
9 Facilities,D-2, 1985) associatedwith the tests. The sodium carbonatewas
10 formed from the reactionof the oxides and hydroxideswith air. Similarly,
11 both purchasedand waste lithiumalso were burned at the site, producing
12 lithiumcarbonate,oxide,hydroxide,and silicateas aerosolby-products.
13

14 The laboratorytests conductedat the LSFF can be grouped into the
15 followinggeneral types by the test purpose:
16

17 • The formationof alkalimetal aerosols in air, steam, nitrogen,or
18 carbon dioxide atmospheresfor the purposeof determiningaerosol
19 propertiesand releaseratios,using both pool and spray fires
20

21 • The reactionof an alkalimetal w_h concreteand insulation(Kaylo
22 heat insulationand Super-Xblock-- insulation,both fiberglass)to
23 study corrosionrates and to determinethe reactionproductsformed
24

25 • The generationof aerosolsto be used for testingand measurement
26 of air cleaningfilter and scrubberperformanceand for evaluating
27 hydrogen ignitioncharacteristics
28
29 ° The productionof fire and smoke to test alkalimetal fire
30 extinguishingmethodsand equipment,testingof protective
31 equipment,and for trainingin equipmentuse
32

33 • The testing of purchasedlithium-leadalloy reactionrates and
34 aerosol formationin various atmospheres
35

36 • The developmenttests using cesium and zinc metal to demonstrate
37 aerosolgenerationtechniques
38

39 • The thermaltreatmentof sodium residue(sodiumwastes)generated
40 in other facilities.
41

42 The lithium-leadalloywas tested by its reactionwith air and steam (not
43 by burning) in the small fire room (Jeppson1978). In these tests, the
44 surfacelithiumconvertedto a gray coatingof lithiumcarbonate(air
45 reaction)and lithiumhydroxide(waterreaction). The reactionswere limited
46 becauseless than stoichiometricamountsof steam were used in the tests.

47 *Kaylo is a trademarkof Owens Corning.

48 **Super-Xblock is a trademarkof John Mansfield.
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I The dangerouswaste shipmentrecordsindicatethat the lithium-leadalloy
2 was disposedof in two 440-Ib masses and placed in steel drums and sent for
3 offsitedisposalthroughthe 340 Facilitywhich was the centralwaste
4 accumulationarea for the operatingcontractor. In 1986, the test equipment
5 for the lithium-leadtest was relocatedto the 221-T Facility,where the
6 testingprogramcontinued.
7

8 A secondarymissionof the LSFF was to burn alkalimetal waste generated
9 at the LSFF, the 221-T ContainmentSystemsTest Facility,and 300 Area sodium
10 and lithiumfacilities When the LSFF was being used to treat alkali metal
11 waste, the waste was burneduntil the reactionwas not sustainable. The
12 residueswere then reactedwith water. The waste productsfrom this process
13 were also alkali metal oxides,hydroxides,and carbonates. None of the
14 wastes treatedin the facilitywere radioactive.
15
16 Only the exhaustfan room was used to burn waste sodiumand lithium.
17 The exhaustfan room and small fire room were both used for the metal reaction
18 tests. The sodiumhandlingroom was used for mixing and transferringsodium
19 for the tests. The large fire room was used for burning sodiumassociated
20 with the testingprogram.

22 While burning,waste metal was stirredto ensure a completeburn, and
23 the scrubbersystem controlswere monitored. At the completionof a burn, the
24 equipmentwas checkedfor unburnedmetal, washed down, and inspectedagain
25 to ensure that no residualunreactedmetal remained (RCRA Part B Permit
26 Application,Alkali Metal Treatmentand StorageFacilities,pp D-20 and

27 F-11). Wash water from the cleanupwas monitoredfor corrosivity(kept below28 a pH level of 12.5) and drainedthroughthe sump in the exhaustfan room to
29 the 116-DR-8Crib.
30

31 In 1987, samplesof the residueswere collectedfrom the lower exhaust
32 tunnel wall and analyzed. Locationsof the samplingpoints are shown in
33 AppendixB. While the sample resultsfor lithiumand carbonateswere
34 expected,the lead content in some of the sampleswas high (the highest,
35 from a concretescraping,was 1,300 ppm)o The lithium-leadalloy was reacted
36 in the small fire room; inside a closed containmentpressurevessel. The lead
37 content in the samplesfrom differentlocations[low contentin the small
38 fire room; higher content in the exhaustfan room upwind of the tests; very
39 low content in the tunnel immediatelydownwindof the tests; and the highest
40 content in scrapingsnear the wall constructedbetweenthe tunnel and rest
41 of the reactor (seeAppendix B)] indicatesthat the lead may be from a lead-
42 based primer used to paint the tunnelrather than associatedwith the testing.
43 The analysisperformedalso reflectstotal lead contentand not the results
44 of an extractionproceduretoxicitytest. Accordingto informationfrom
45 former reactorworkers currentlyemployedin the surplusfacilities
46 decommissioningprogram (R.K.Wahlen and R.A. Winship,March 12, 1990), the
47 tunnelshad been paintedto minimizethe possibilityof radioactivity
48 penetratinginto the porousconcrete. Palnts used duringthat era (1947 to
49 1964) commonlycontainedlead. Thus, it can be assumedthat the high level
50 of lead found in the concretescrapesample is from the lead-basedpaints
51 used during reactoroperations.
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I No radioactivityis expected in the work of the LSFF
areas because

2 there was no exchangeof air with the reactor. However,contaminatedair
3 was previouslycarriedfrom the reactor,throughthe exhausttunnels,through
4 the underground117-DRHEPA filter building,and to the stack (Dorianand
5 Richards1978). When the reactorfirst began operations,reactorexhaust
6 went directly from the tunnelsto the stack. The extent of decontamination
7 activityperformedin the mid-1970'sto supportthe establishmentof the LSFF
8 is not known.
g

10 In 1987, four of the seven samplesfrom the lower tunnel in the
11 lOS-DRReactortested for reactionby-productswere also tested for
12 radioactivity(seeAppendixB). Only one sample showed radioactivityat
13 significant(but low) levels (Table3-I).
14
15

16 Table 3-I. Radioactivityin Waste Samples.
17

18 (d/min)/g(disintegrationsper minute per gram)
19
20 Gamma
21 Sample Alpha Beta
22 i_7Cs 8oCo 152Eu
23

24 2 < 6 330 70 50 48
25 4 <13 <30 <14

26 6 <19 <47 <1827 7 <14 <35 <10
28'
29

30 The upper exhausttunnel was llotsampledin 1987 becauseof
31 inaccessibility.
32
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1 4.0 WASTE CHARACTERISTICS
2
3
4
5 4.1 ESTIMATEOF MAXIMUM INVENTORYOF WASTE
6

7 The estimatedmaximuminventory(basedon facilityoperating
8 information)of sodium and lithiumwastes storedat the lOS-DR LSFF was
9 approximately1,000 Ib storedduring December 1982 and January 1983.
I0
11
12 4.2 WASTES STOREDAT THE FACILITY
13

14 Sodium has been designatedas a dangerouswaste because of its ignitable
15 and reactivecharacteristics.All sodium handledin the LSFF (both purchased
16 for the tests, and wastes from other HanfordSite operations)was treatedby
17 burning,which producessodiumoxide (Na20),sodiumhydroxide(NaOH) and
18 sodiumcarbonate (Na2C03).Sodium oxide and hydroxideare strong alkalis,
19 but readily absorbcarbon dioxidefrom the atmosphereand convert to sodium
20 carbonate. Sodium carbonateis typicallycalled soda ash and is found
21 naturally. Similarly,both purchasedand waste lithiumwere also burned at
22 the site, with lithiumcarbonateas the main final product. Lithiumnitride
23 was also produced,however,and recordsshow that it was drummedand sent to
24 the 340 Building (300Area) for eventualdisposal. Severaltests of zinc
25 and cesium (nonradioactive)sprayswere also conducted,producingtrace
26 quantitiesof zinc oxide and cesium carbonate,respectively.
27

28 Because the sodiumand lithiumburn tests were conductedon concrete
29 (conventionaland magnetiteconcrete),reactionby-productsof the concrete
30 constituentswere also produced (i.e.,silicondioxide, sodium and lithium
31 silicates,aluminumoxide, magnesiumoxide, iron oxides). Other trace
32 inorganiccompoundsmay also have been producedbecauseof impuritiesin the
33 concrete.
34

35 The overwhelmingmajorityof the residues,both sodium and lithium
36 carbonate,are characteristiccategoryD (leasttoxic)dangerouswastes.
37 The LDso (lethaldose) for oral exposureto rats of sodium carbonateis
38 4,090 ppm [MaterialSafetyData Sheets (MSDS)];for lithiumcarbonatethe same
39 LD is 525 ppm. Compoundswith LDsos at concentrationsof from 500 to
40 5,_0 ppm are categoryD dangerouswaste as establishedby WAC 173-303-101.
41 Levelsof lead in wastes extractgreaterthan 500 mg/L are consideredto be
42 an extremelyhazardouswaste (EHW);and levels of lead from 5 to 500 mg/L
43 are consideredto be a dangerouswaste (DW) (WAC 173-303-090). The MSDS for
44 lead, sodium carbonate,and lithiumcarbonatehave been includedin
45 AppendixD.
46

47 The LSFF ventilationtunnelscontainmostly depositsof sodiumcarbonate
48 that formed from sodiumoxides and hydroxidesreactingwith air. Other
49 deposits includelithiumcarbonate,lithiumnitride,and sodium and lithium
50 silicates.
51
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I B.O GROUNDWATER
2
3
4 Groundwaterprotectionregulationsestablishedin WAC 173-303-.645only
5 pertainto land treatmentunits (i.e.,surfaceimpoundments,waste piles,
6 land treatmentunits, or landfills). Also, in accordancewith the Tri-Party
7 Agreement(Ecology et al. 1989),groundwaterin the IO0-D Area will be
8 includedin the IO0-HR-3operableunit and investigatedunder the RFI/CMS
9 process. Therefore,groundwateris not includedas part of the LSFF closure
10 plan. The RFI/CMSdraft work plan (DOE/RL1989) is currentlyunder review
11 by Ecology.
12
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1 6.0 CLOSUREPERFORMANCESTANDARDS
2
3
4
5 6.1 GENERALCLOSURESTRATEGY
6
7 The primarystrategyof this closureactivity is clean closure. Clean
8 closureof the LSFF is contingenton verificationthat constituents
9 originatingfrom the LSFF are not presentin concentrationsthat representa
10 threat to human health or the environment. This contingencywill be assessed
11 using informationobtainedfrom implementationof samplingactivitiesoutlined
12 in Chapter7.0. No future use of the DR reactoror LSFF is plannedor
13 expected.
14
15 WashingtonState Departmentof Ecologyclosureperformancestandards
16 [WAC 173-303-610(2)(a)]requirethat the owner/operatorclose a facility in
17 a manner that:
18
19 • Minimizesthe need for furthermaintenance
20
21 • Controls,minimizesor eliminates,to the extent necessaryto
22 protecthuman health and the environment,postclosureescape of
23 dangerouswaste and dangerousconstituents,leachate,contaminated
24 run-off,or dangerouswaste decompositionproductsto the ground,
25 surfacewater, groundwater,or the atmosphere
26

27 Returnsthe land to the and of land
appearance use surrounding

28 areas to the degree possiblegiven the natureof the previous
29 dangerouswaste activity.
30

31 However, FederalRegulationsin 40 CFR 265.381 ["ThermalTreatment
32 FacilityClosure,"p. 685 (EPA 1988b)]state the following:
33

34 "At closure,the owner or operatormust remove all hazardouswaste and
35 hazardouswaste residues(including,but not limitedto, ash) from the
36 thermaltreatmentprocessor equipment."
37

38 Specialconditionsat the LSFFwere importantconsiderationsin
39 developingthis closureplan. These considerationsare past use as part of
40 a nuclearproductionreactor,other near-futurecharacterizationand
41 remediationprograms (see Section6.5, Coordinationwith Other Projects),
42 the low level of hazard associatedwith the residuesfrom wastes burned at
43 the LSFF, and the inaccessibilityof the residuesto humans and the
44 environment.
45

46 Clean closurewill be achievedby removingsurfacedepositsof sodium
47 and lithiumcarbonatesand verifying_hat the equivalentconcentrationsof
48 carbonatesembeddedin the concreteand soil are either (I) below dangerous
49 waste levels for mixtures, (2) not statisticallygreaterthan baselinelevels
50 for these media (baselinebeing definedas the concreteor soil used for,
51 and possiblyimpactedby, reactoroperationsbut unimpactedby the LSFF, or
52 (3) at concentrationsthat requireno furtheractivitiesfor the protection

6-]



DOE/RL-90-25
Revisimon0

I of human health and the environment° These performancestandardsare
2 referredto as action levels in t_is plan.
3
4
5 6.2 PROPOSEDCLEANUPACTION LEVELS
6

7 All surfacecarbonates,above action levels,will be removedafter
8 characterizationsampling. The proposedactionlevels for verification
g cleanup are based on WAC 173-303-08.4,"DangerousWaste Mixtures"(p. 23) and
10 baselinelevels. Any carbonatesthat may have penetratedconcretewalls
11 will be verifiedto be classedas undesignatedwaste accordingto
12 WAC 173-303-9906,"ToxicDangerousWaste MixturesGraph,"using the formula
13

14 Equivalentconcentration(%) = percentcategoryD waste/10,O00
15

16 (per WAC 173-303-084(5)(b)). Resultsfrom baselinesamplingwill also be
17 comparedto resultsfrom contaminatedareas if its equivalentconcentration
18 classifiesit as dangerouswaste. This comparisonwill verify that
19 carbonatesin the affectedconcrete are not statisticallyabove baseline
20 levels.
21

22 With these action levels,the concretewill pose no significanthazard
23 to humans or the environmentfrom either toxic effectsor potential
24 irritationfrom direct exposurewith any of the residuals. Eventually,the
25 concretewill be disposedof with the rest of the lOS-DR Reactorunder the
26 decommissioningprogram. The carbonatesdo not penetratethe surfaceof
27 the metal components;thus these materialswill be consideredclean once
28 surfacecarbonateshave been removedby the methodsdescribedin Section 7.4.
29

30 These action levelswill also be used for soil removalor treatment.
31 Scrubbergravel and cleanupresiduedisposalwill depend on equivalent
32 concentrationsof dangerouswaste and the levelsof lead as determinedper
33 WAC 173-303-090,"DangerousWaste Characteristics"[usingthe Toxicity
34 CharacteristicLeachingProcedure,40 CFR 261 (EPA 1988a)].
35

36 If verificationsamplingshows the concentrationof carbonatesto be
37 significantlyabove the action levels,continuedeffortstoward clean closure
38 will be pursuedonly if furtherassessmentof action levels is warranted.
39 This measure is proposedbecausecontaminantconcentrationsfor soil and
40 concretethat may exceed an action level may also be significantlybelow any
41 health or environmental-basedrisk. Reevaluationof the action levels could
42 be consideredin the event that the action levels are exceededand fu_'ther
43 assessmentof the actionlevels is warranted. Any additionalevaluation
44 would be based on (I) the extent to which action levels are exceeded and
45 (2) the assessmentof health-basedrisk using toxicitycriteriaguidance such
46 as the EPA IntegratedRisk InformationSystem (IRIS)database (EPA 1989a),the
47 Risk AssessmentGuidancefor Superfund: Human Health EvaluationManual
48 (EPA 198gb),and other appropriateinfurmation.
49
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] 6.3 gENERALCLOSURE PROCEDURES2
3 The LSFF will be closedin a mannerconsistentwith WashingtonState
4 guidelinesand regulations. The generalclosureprocedures are shown in
5 Figure6-I and listed below (seeChapter7.0 for complete explanationof
6 procedures).
7
8 • Sample the areas of the facilityto:
9
I0 - Determinereactionby-productdeposit composition
II - Confirm that the sourceof previouslydetected lead
12 contaminationis from paint used to seal the reactortunnel
13 walls and not fromLSFF waste treatment-relatedactivities
14 - Verify the absenceof contamination(for soils, see
15 Section 7.3.1).
16
17 • Decontaminate the structuresas specifie(i.
18
19 • Verify cleanupand certifythat all closure activitieswere
20 completed in accordancewith the approvedplan.
21
22
23 6.4 MINIMIZETHE NEED FOR FURTHERMAINTENANCE
24

25 Clean closure of the facilityby removingor decontaminatingequipment,
26 structures,and soils to the levelsspecifiedwill eliminatethe need for

27 furthermaintenance specificto the LSFF. Regardlessof closureactions
28 associatedwith the LSFF, however,generalmaintenanceof the lOS-DRReactor
29 structurewill continue untilfinal decommissioning. _
30
31
32 6.4.1 Waste Alkali Metals
33
34 No waste sodium or lithiumremainsat the site.
35
36

37 6.4.2 RemainingSodium
38
39 About 5,000 gal (39,000Ib) of sodium (procuredfor tests of
40 constructionmaterials)are storedin a tank that is locatedin a locked
41 metal building (1720-D)near the LSFF. This sodiumwill be removedfor
42 other use or excessed for sale througha projectseparatefrom this closure
43 plan.
44 r
45
46 6.4.3 Other Materials
47

48 Other materialsassociatedwith the LSFF and remainingon the site are
4g electricalequipment(mostlywires and conduit,but no transformersor
50 polychlorinatedbiphenyls),burn pans from sodiumfires,metal burn cells,
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! and an empty liquidnitrogentank (ver!dorowned). These materialswill
be

2
cleaned as appropriate(see Section7.4.5) and disposed of as surplusproperty

3 or placed in the appropriatelandfill.
4
5
6 6.5 COORDINATIONWITH OTHER PROJECTS
7

8 The LSFF is locatedwithin the tOO-DR-2(source)and IO0-HR-3
9 (groundwater)operableunits designatedin the Tri-PartyAgreement
10 (Ecologyet al. 1989). These operableunitswill be addressedthroughthe
11 RFI/CMSprocess. The tOO-DR-2operableunit is expectedto begin
12 characterizationwork in FY 1992; the IO0-HR-3operableunit is expectedto
13 begin characterizationwork in FY 1991.
14

15 In addition,consistentwith the Tri-PartyAgreement
16 (Ecologyet al. 1989, page 6-4), once any dangerouswastes associatedwith
17 the LSFF are removed,the entire reactorwill remain for future
18 decontaminationand decommissioning[also see the draft EIS for
19 decommissioningeight surplusproductionreactors(DOE 1989, pp 1.7 through
20 1.13)].
21

22 Thus, any remedial action with respect to contaminants not associated
23 with the LSFF, or associated with the LSFF and unable to be cleaned to action
24 levels under this closure plan, will be deferred to the reactor
25 decommissioning EIS (the I05-DR Reactor building, stack, and I17-DR filter
26 building) or the RCRAprocess (116-DR-8 Crib and soil).27
28
29 6.6 PROTECTIONOF HUMAN HEALTH AND THE ENVIRONMENT
30

31 Any carbonatesremainingembeddedin the concretewalls will be below
32 dangerouswaste levelsand of no risk to human health or the environment.
33 Surfacecontaminationwill be removed. Thus, human health and the
34 environmentwill be fully protected.
35
36

37 6.7 RETURN LAND TO THE APPEARANCEAND USE OF SURROUNDINGS
38

39 Followingclean closure,the I05-DRReactorwill have been restoredto
40 the conditionof the other closed productionreactorsof the same age (e.g.,
41 I05-H, I05-F, I05-C).
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1 7.0 CLOSUREACTIVITIES
2
3
4 7.1 INTRODUCTION
5

6 The strategyfor closureof the LSFF is clean closure. The following
7 steps are needed to performclean closure.
8
9 I. Sample the areas of the LSFF:
10

11 - To determinereactionby-productdepositcomposition
12 - To confirmthat the source of previouslydetected lead
13 contaminationis from paint used to seal the reactortunnel
14 walls and not from LSFF waste treatment-relatedactivities
15 - To verifythat contaminationdoes not exceed action levels in
16 soils (seeSection7.3.1,Area 7).
17

18 2. Evaluate the data for qualityassurance/qualitycontrol (QA/QC)
19 reliabilityand significanceof contaminationlevels in comparison
20 with baselinedata and/or action levels.
21

22 3. Clean or remove the structuresand equipmentas specifiedand
23 dispose of residuesin accordancewith applicableregulationsas
24 determinedby sampling.
25

_ 4. Sample concretewalls to verify that the embeddedcarbonatesarebelow dangerouswaste levels.
28

29 5. Evaluatethe data for QA/QC reliabilityand significant
30 contaminationlevels in comparisonwith baselinedata and/or action
31 levels.
32

33 6. Conduct additionaldecontaminationof LSFF, as required.
34

35 7. Certifythat closureactivitieswere completedin accordancewith
36 the approvedclosureplan.
37

38 In the event that clean closure is not possibleor practical,the
39 remainingactivitiesfor final closure/postclosuremonitoringwill be
40 performedin conjunctionwith the activitiesplannedfor the reactor
41 decommissioningprogramor the RCRA operableunits tOO-DR-2and IO0-HR-3.
42
43
44 7.2 REMOVALOF DANGEROUSWASTEINVENTORY
45
46 No unreactedwaste metals are now at the site. Removalof waste
47 residuesfrom the LSFF cleanupoperationsis describedin Section 7.4.
48
49
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_ 7.3 FACILITYSAMPLING
3 This waste samplingand analysisplan has been preparedto evaluate
4 contaminationwith the parts of the LSFF that treated (burned)waste sodium
5 and lithiummetals or that receivedresiduefrom these burns. This plan is
6 primarilybased on the historyof the processesassociatedwith the LSFF
7 (Sections2.0, 3.0, and 4.0).
8
9
10 7.3.1 CharacterizationSampling
11
12 The LSFF can be logicallydivided into seven areas accordingto use and
13 depositionof reactionby-products;therefore,these areas will be considered
14 separately. Separatesamplingschemeswill allow for more definitivedata for
15 determiningwhat focusedcleanupmeasuresmust be taken to ensure that the
16 specificclosurerequirementsare achieved in an efficientand cost-
17 effectivemanner.
18
19 The seven areas of the LSFF consideredunder closureactivitiesare
20 the exhaustfan room and two other fire rooms, sodiumhandlingroom, and
21 offices (Area I); the interiorreactorexhausttunnels (upperand lower),
22 undergroundtunnel to the HEPA filter,and duct to gravel scrubber (Area 2);
23 the gravel scrubberand downgradientduct (Area 3); the HEPA filtersand
24 filter pit (Area 4); the reactorexhauststack (Area 5); the 116-DR-8Crib
25 (Area 6); and the soil betweenthe LSFF entranceand the filter pit (Area 7)
26 (seeFigure 2-4).
27
28 Before samplingbegins,all areas will be surveyedfor radioactivity
29 accordingto establishedWestinghouseHanfordprocedures[Environmental
30 InvestigationsInstructions(Eli)2.3, WHC 1988]. See Section7.3.7 for
31 specificequipmentand proceduresfor dangerouswaste sampling,and
32 Section7.3.5 for the locationof samplingpoints.
33
34 Area I: Area I consistsof the exhaustfan room, two fire rooms, the
35 sodium handlingroom, and an office area. The sump in the exhaust fan room
36 containsabout I gal of crusty powder and reactionby-productsfrom past
37 burns. Old burn pans stored in this room still have residues. A composite
38 sample of the deposits in the burn pans and a sampleof the deposits in the
39 sump will be taken and analyzedto determinethe corrosivityof the deposits
40 and the concentrationsof lithium,sodium,and lead. Target analyte list
41 (TAL) inorganicswill also be reportedfor use in determiningresidue
42 disposal.
43
44 The exhaustfan room, the only room used to burn waste sodium and
45 lithium,has visible,mostly thin layers (< 1/16 in.) of reactionby-products
46 in a few places. These depositsare evident as a white film on sectionsof
47 the walls. Authoritativewipe sampleswill be taken of four of the deepest
48 areas of these deposits and analyzedfor the presenceof lead using field
49 screeningtechniques (e.g.,X-ray fluorescence). Three baselinewipe samples
50 will be taken from the concretewall on the outsideof the exhaust fan room
51 of the I05-DRReactor and also analyzedfor the presenceof lead using field
52 screeningtechniques.
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1 Area 2" Area 2 consists of the upper and lower exhausttunnel,the2 blower that moved LSFF exhaustfrom the lower to the upper tunnel,the
3 exteriorundergroundtunnel to the 117-DRHEPA Filter building (southof the
4 LSFF), and the ducts to the submergedgravel scrubber. This tunnel had low
5 but measurableradioactivitywhen sampledin 1987 (see AppendixB).
6

7 Five authoritativesamplesof the deposits in this area will be taken,
8 seekingout the largestof the deposits. Two samplesfrom the center of
9 each depositwill be analyzedfor corrosivityand lead and scannedfor
10 radioactivity. Other TAL inorganicswill also be reportedfor use in residue
11 disposal. The first samplewill be of the depositsonly (avoidingthe
12 concretesurface),and the other will be a scrapingof both the deposits
13 and the concretesurface. This dual-levelsamplingwill help verify that
14 the origin of the lead is from paint used to coat the tunnelwalls, assuming
15 that fugitivedust containinglead has not mixed with the upper layers of
16 deposits. Becauseaccessto these tunnelswill be difficult,the sampling
17 team will also make estimatesof the relativeextent of surfacedepositsfor
18 later cleanup.
19

20 Areas I and 2 will be remediatedas specifiedin the record-of-decision
21 (ROD) for the reactordecommissioningEIS.
22

23 Area 3' Area 3 consistsof the gravel scrubberand ducts, which were
24 installedin 1982, 16 years after the I05-DRReactorceased operations;
25 consequently,no radioactivityis expected. The scrubberand duct walls are
26 metal; thus the carbonateswill not have penetratedthe wall surfaces.

27 Removalof surfacedepositsthroughcleaning (e.g.,acid water
any or wash,

28 high-pressuresteam cleaning)is easily accomplishedand will decontaminate
29 these surfacesto below dangerouswaste levels. Three random samplesof the
30 gravel in the 2-ft-thickgravel bed will be crushedand analyzedfor the
31 percent solublealkalinity(as a measureof carbonates)and lead. The gravel
32 will then be disposedof appropriately.
33

34 Area 4" Area 4 consistsof the 117-DRHEPA filter buildingand the
35 downstreamtunnelto the reactor stack The originalHEPA filtersfrom the
36 DR Reactorwere reportedlyreplacedfor the LSFF. However,remnant
37 radioactivityfrom the exhausttunnelsor filter holders has probablybeen
38 picked up by the new filters. Radioactivesurveyswill be taken of the
39 filtersand filterpit before and during sampling. Becausethe exhaust from
40 the LSFF went through200 to 300 ft of tunnelsand bafflesbefore reaching
41 the HEPA filters,little to no carbonatesare expectedon the filters.
42 However, a sampleof any visibledepositson the filterswill be collected
43 and analyzedfor the percentof solublealkalinityand concentrationsof
44 sodium, lithium,and lead. The 117-DRBuildingwill be decontaminatedand
45 demolishedunder the surplusfacilitiesdecommissioningprogram.
46
47 Area 5" Area 5 consistsof 'thereactorexhaust stack. Over the life
48 of the LSFF facility,there were two routes for the exhaustto take before
49 enteringthe reactorexhauststack. Before 1982, the exhausttraveledfrom
50 the LSFF throughundergroundconcretetunnelsto a spray scrubberand HEPA
51 filtersbefore exitingthroughthe stack. The HEPA filtershave a 99.95%

52 efficiencyrating;thus, no measurableamountsof reactionby-productsare
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I expected in the stack from this route. In 1982, a submergedgravel scrubber2 with an efficiencyratingof approximately99% was used to vent the exhaust
3 insteadof the undergroundHEPA filters. Similarly,no measurabledeposits
4 are expected from this route. The stack will be decontaminatedand demolished
5 under the surplusfacilitiesdecommissioningprogram.
6
7 Area 6: Area 6 consistsof the 116-DR-8Crib. The 116-DR-8Crib, was
8 originallyused from 1960 to 1964 to percolatelow-levelwaste drainagefrom
9 the 117-DR Buildingseal pits. When used for the LSFF, the 116-DR-8Crib
10 receivedonly water reportednot to have been corrosive(the pH level was
11 less than 12.5). In these tests, it was the lithiumthat was depletedby
12 the moisture;the lead had little participationin the reactionor loss to
13 the crib. Becauseof this and the treatmentof the crib under the
14 IO0-HR-3RFI/CMS (Ecologyet al. 1989, p. C-7) (operableunit work is expected
15 to begin in 1990), it will not be sampledor treatedunder this closureplan.
16
17 Area 7: Area 7 consistsof the area to the north and west of the
18 117-DRHEPA filter building. The burn pans used in the alkali metal fires
19 were sometimesstored in this area. However,becauseof (I) the passageof
20 time, (2) low levelsof carbonatesthat may have drainedto the soil,
21 (3) dissolvingeffectsof rain, and (4) naturallevels of carbonatesin the
22 soil, no significantconcentrationslevels above baseline are expected.
23 Consequently,this characterizationsamplingalso will be used for
24 verificationsampling. Four random soil sampleswill be taken from this
25 area and analyzedfor percentof solublealkalinity. The soil will be sampled
26 at a depth of 6 to 12 in.

28 Baseline alkalinitylevels for the soil will be obtained from three
29 random locations,and at a depth of 6 to 12 in. on the southwestcorner of
30 the LSFF. The soil here should be substantiallysimilar to that at the
31 south side of the LSFF, betweenthe entranceand the filterbuilding.
32
33
34 7.3.2 VerificationSamplin_
35

36 Verificationsamplingis used to determinethat cleanupwas completed
37 to the required levels. In areas with metal surfaces,cleanup is the removal
38 of all surfacecarbonatesbecausecarbonateswill not have penetratedthe
39 metal surfaces. The only reliable informationthat could be obtainedfrom
40 wipe-sampleverificationof these metal surfacesis the presence or absence
41 of a material and not the relativequantitywith which to determinedangerous
42 waste equivalentconcentrations. In addition,becauseof the wide varietyof
43 many odd-shapedsmall pieces,a random samplingscheme for verificationis
44 impractical. However,becausethese carbonatesare dangerousonly in large
45 quantitiesand concentrations(see Section4.2 and the MSDS in Appendix D),
46 and the concentrationswill be extremelysmall relativeto the bulk and
47 weight of the waste metal, removalof surfacedepositswill ensure safe
48 decontaminationof the surfaces.
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I While the action level for the concretewalls is all surfacecarbonate
2 deposits,unlike the metal walls, the possibilityexists that the carbonates
3 have penetratedand embeddedin the concrete. Thus, _erificationis necessary
4 to ensurethat any carbonatesremainingwithin the concrete are below the
5 levels listed by the state for dangerouswaste mixtures (WAC 173-303-084).
6 Random cores of the concretewill be taken: 6 in the exhaust fan room (the
7 only place waste metals were burned); 11 throughoutthe tunnel system; and
8 3 baselinesamplesfrom outsidethe exhaustfan room). A concrete coring
9 device will cut the core (approximately3-in. wide) from the wall; the top
10 l-in. depth of this core will be crushedand analyzedfor percentof soluble
11 alkalinityand concentrationsof sodiumand lithiumto determinethe
12 concentrationsof sodium and lithiumcarbonates. If the concentrationsof
13 carbonatesin the concreteare below or equal to dangerouswaste levels for
14 mixturesor baselinelevels (whicheveris greater),the facilitywill be
15 consideredto be clean.
16
17
18 7.3.3 QualityAssurance/QualityControlProcedures
19

20 All procedureswill be performedin accordancewith the attachedQuality
21 AssuranceProjectPlan (AppendixF), EnvironmentalInvestigationsand Site
22 CharacterizationManual (WHC 1988),QualityAssuranceManual (WHC 1989a),
23 EnvironmentalComplianceManual (WHC 1989b),and pertinentEPA guidance
24 [e.g.,SW-846 (EPA 1986,p. 1-11)].
25

26 7.3.3.1 Field Quality Assurance/Quality Control Procedures. Field QA/QC
27 will be assuredthrough the use of samplingduplicatesand blanks as
28 describedbelow. The QC sampleswill be collectedonce a day during sampling
29 operationsas determinedby the cognizantengineer.
30

31 Field duplicatesampleswill be taken for concretecores, soil, and
32 powdereddeposits. Duplicatesamplesare two separatesamplestaken from
33 the same samplingpoint in the field, placed i_ separatecontainers,and
34 sent to separatelaboratoriesfor analysis. The duplicateswill be used as
35 an indicationof the repeatabilityof the analyticaldata.
36

37 Field split samplesare collectedby homogenizinga field sample and
38 separatingthe material into two equal aliquots. Field split samplesare
39 usuallyrouted to separatelaboratoriesfor independentanalysis,generally
40 to audit the performanceof the primarylaboratory.
41

42 Field blanks consistof pure deionized,distilledwater, which is
43 transferredto a samplecontainerat the site and preservedwith the reagent
44 specifiedfor the analytesof interest. They will be used to check for
45 possiblecontaminationoriginatingwith the reagentol the sampling
46 environmentand will be collecteddaily when the cleaningrinsate is sampled.
47 Wipe-sampleblanks consistof filter paper that has been laboratory-prepared
48 with the appropriatesolutionand placed in a samplecontainerin the field.
49 This blank will be collectedwith the wipe samplesto determineif
50 contaminantswere introducedby the paper, preparationsolution,or sampling
51 environment.

7--5



DOE/RL-90-25
Revision0

I Equipmentblanks are pure deionizeddistilledwater washed through
2 decontaminatedsamplingequipmentand placed in containersidenticalto
3 those for actual field samples. Equipmentblanks are used to verify the
4 adequacyof samplingequipmentdecontaminationprocedures_
5
6 7.3.3.2 LaboratoryQualityAssurance/QualityControl Procedures. The
7 analyticallaboratorieswill ensure the integrityand validityof test results
8 throughuse of an internalqualitycontrolprogram. The programwill meet the
9 criteriaof SW-846 (EPA 1986). A systemof reviewingand analyzingthe
10 resultsof these sampleswill be maintainedto detect problemscaused by
11 contamination,inadequatecalibrations,miscalculations,improperprocedures,
12 or other factors. Standardmethodswill be used and alternatemethodsthat
13 are developedor adaptedwill be testedand completelydocumented. All
14 methods and method changeswill be approvedby a WestinghouseHanford.
15
16 The QC proceduresfor hazardouschemicalanalysiswill include[as
17 appropriateto each Bnalysisand as specifiedin Section 1.2 of SW-846
18 (EPA 1986)]evaluationof blanks,randommatrix spikes (for 10% of the
19 samples),internalstandards,surrogates,and standardcalibrationcurves.
20 Spikeswill be added in amountscomparableto the amount of analytepresent
21 in the sample. The QC proceduresspecificto individualmethodswill be
22 detailed in the laboratory'sdocumentedanalyticalproceduresand will be
23 includedwith each batch of samplesanalyzed.
24
25 7.3.3.3 Field Logbook. The personnelconductingsamplingwill maintain an
26 officiallogbookduring the samplingactivities,as descril)edin Eli 1.5,

27 "Field The book will be bound and will have
Logbooks"(WHC1988).

28 consecutivelynumbered pages. All informationpertinentto the sampling
29 must be legiblyrecordedin the logbook. If changesare necessary,they
30 will be indicatedby a single line drawn throughthe affectedtext. The
31 individualresponsiblefor'the changewill initialand date the entry. Each
32 day's activitiesor separatesamplingepisodesmust be signed. The logbook
33 should be protected,stored in a safe file or other repository,and kept as
34 a permanentrecord.
35
36
37 7°3.4 Parametersand AnalysisMethods
38
39 Becauseonly one organiccompoundmay havebeen used for waste treatment
40 at the LSFF, and becauseof the heat of reaction (sodiumand lithiumburn
41 greater than 1300 °F), no organicsare reasonablyexpectedto be in the
42 facility. The one organic that may have been used is Saran (vinylid)ne
43 chlorideacrylonitrilecopolymer),an ingredient(7%) in the Met-L-X- fire
44 extinguisher,used to extinguishalkalifires. However,the waste burns in
45 the fire facilitywere allowedto burn themselvesto completion. The only
46 MSDS-listeddangerousdecompositionproductof Met-L-X is "possiblytraces

47 *Met-L-X is a trademarkof Ansul.
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I of HCf." [Theother ingredientsin Met-L-X sodiumchloride
are

2 magnesiumaluminumsilicate(greaterthan 10%) and magnesiumstearate
3 (greaterthan I%).]
4

5 The samplesto be collectedfrom the structureswill be analyzedfor
6 the dangerouswaste reactionby-productsof sodiumand lithium burns,which
7 are sodiumand lithiumcarbonates,and for lead becauseof the effect it may
8 have on residuedisposal. Lead and sodiumwill be laboratoryanalyzedfor
9 in these depositsand in the crushedgravel using atomic absorptionand/or
10 direct aspiration[SW-846,method 1310/6010,(EPA 1986)]. Cleanup_'esidue
11 and wipe sampleswill be analyzedfor lead with field screeningtechniques
12 (e.g.,X-ray fluorescence),with 10% to be laboratoryvalidated. Levels of
13 other TAL inorganics(see Table 7-i) will also be reportedwith the results
14 for ali samplesanalyzedper SW-846 methods (EPA 1986). These elements,
15 however,are not by-productsof waste burns at the LSFF and will not directly
16 affectclosure activities. A method comparableto SW-846 standardsfor TAL
17 inorganicswill be used for lithiumanalysis.
18

19 The percentof solublealkalinity(a measureof the carbonates)of the
20 deposits,crushedgravel,and soilwill be determinedaccordingto
21 WAC 173-303-090(6)(a)(iii). Equivalentweightsof water and the media will
22 be mixed and the pH of the solutionwill be tested. A pH of 12.5 or greater
23 will classifythe deposits,gravel,or soil as corrosiveand a dangerouswaste
24 for use in developinga health and safetyplan and for determiningproper
25 disposal. The corrosivityof liquidcleanupresiduewill be analyzedusing

26 SW-846method 9041 (EPA 1986).
27

28 Concretecores will be crushedand analyzedfor percentof soluble
29 alkalinityand sodium and lithiumconcentrationsto measure the equivalent
30 concentrationsof carbonates.
31
32

33 Table 7-I. Other Target AnalyteList Inorganicsto be Reported.
34

35 Aluminum Magnesium
36 Antimony Manganese
37 Arsenic Mercury
38 Barium Nickel
39 Beryllium Potassium
40 Cadmium Selenium
41 Calcium Silver
42 Chromium Thallium
43 Cobalt Vanadium
44 Copper Zinc
45 Iron Cyanide
46
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I Scans for radiationwill be made accordingto establishedWestinghouse
2 Hanfordprocedures[Eli 2.3, "Administrationof RadiationSurveysto Support
3 EnvironmentalCharacterizationWork on the HanfordSite," (WHC 1988)] in all
4 areas for worker protectionand facilitycharacterization.In areas where
5 scans show measurableradioactivity,the samplescollectedand residue
6 removedwill also be surveyedfor radiation.
7
8
9 7.3.5 Selectionof VerificationSamplingLocations
10 for Rooms,Tunnels,and Soil
11
12 The tunnelsfrom the fire rooms to the filter systemsdo not lend
13 themselvesto grid-pointsamplingtechniquesbecauseof intricate
14 construction. To validatea clean closure,a combinationof authoritative
15 (biased)and random samplingwill be used. The authoritativesampling
16 will consistof taking two concretecores from areas where carbonate
17 depositsare visiblythick, such as the tunnel shelf and wall above the
18 shelf, locatedoutsidethe exhaustfan room.
19
20 The random sampleswill be taken from three locationsalong the lengths
21 of each of the three tunnels (upperand lower interiortunnelsand
22 undergroundexteriortunnel). The wall to be sampled,the height and the
23 distancefrom the north (reactor)end of the tunnel,have been randomlychosen
24 for each point (see AppendixC, Table C-5). The heights shown in Table C-I
25 are either 0 to 20 ft or 0 to 7 ft, dependingon the tunnel. The walls are
26 designatedi for the east wall and 2 for the west wall. Three extra points

27 have been chosen incase the walls have openingswhere the original sampling28 point lands. Lotus* 1-2-3 softwarewas used to selectall random points.
29
30 The six concretecore samplesin the exhaustfan room have been chosen
31 randomly,by layingout the six sides of the room in a grid with points
32 approximatelyI yd apart. The grid pointswere numberedleft to right in
33 each row, startingwith the upper left corner for each wall, northwestcorner
34 for the ceiling, and northeastcorner for the floor. The first point on the
35 north wall is point Number I and the numberingsystemcontinueson the east,
36 south,and west walls; ceiling;and floor, in that order. One point was
37 randomlychosen for each wall (seeAppendix C, FigureC-I).
38
39 The baseline core and wipe sampleswere also chosen randomlyfrom the
40 wall on the south side of the door to the exhaustfan room. An identical
41 grid-pointmethod was used (seeAppendix C, FigureC-2).
42
43 Soil sampleswere chosen by a random grid-pointmethod,with the grid
44 points I yd apart (seeAppendixC, Figure C-3). The gravel was laid out in
45 a 3-dimensionalgrid, with horizontal(flat)points2 ft apart and vertical
46 (elevation)points I ft apart (seeAppendix C, FigureC-4).

47 *Lotus is a trademarkof Lotus DevelopmentCorporation.
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I 7.3.6 Evaluationof Data
2
3 7.3.6.1 General Evaluation. After receivingthe analyticalresults, the
4 data will be judged for reliability;reviewedand summarizedto eliminate
5 constituentswith all resultsbelow detectionlimits to make the data more
6 manageable;and statisticallyevaluatedaccordingto proceduresin Eli 1.11,
7 "Controland Transmittalof LaboratoryAnalyticalData" (WHC 1988). The
8 followingis an outlineof how samplingdata will be evaluated.
g
10 • Evaluatethe qualitycontrolof the sampling,handling,and analyses
11 to assess thereliabilityof the data.
12
13 • Preparesummarystatisticsfor constituentsas described in
14 Section7.3.6.2.
15
16 • Comparethe sample resultswith the baselinesample results.
17
18 If significantdifferencesin mean concentrationsare found between
19 r facilityand baseline samples,or if insufficientdata are availablefor a
20 statisticalcomparisonof resultsfrom the facilityand baselineresults for
21 a constituent,comparisonwith variousstandardswill be performedto define
22 actionlevels by: (I) examiningsignificantresultsfor comparisonwith
23 acceptedregulatorystandards(WAC 173-303-084and baselinelevels) and;
24 (2) making an assessmentas to whether the levelsof variousconstituentsin
25 the media are a health or environmentalconcern.
26

27 7.3.6.2 StatisticalTreatment. All data baseline
,collected,including data,

28 will be analyzedand tabulatedfor dangerousconstituentsand will include
29 the following:
30
31 • Number of 'lessthan' detectionlimit values
32
33 • Total numberof values
34
35 • Mean
36
37 . Standarddeviation
38
39 • Coefficientof variation
40
41 • Method detectionlimit or practicalqualificationlimit
42
43 ° Representativemethod accuracy
44
45 • Representativemethod precision
46
47 • Minimum value
48
49 ° Maximum valueo
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I 7.3.6.3 Data Reliability. Data reliabilitywill be assessedby evaluating
2 the sample handlingand analysisqualitycontrolaccordingto proceduresin
3 Eli 1.11 "Controland Transmittalof LaboratoryAnalyticalData" (WHC 19883.
4 Sample-handlingqualitycontrolwill be evaluatedby reviewingfield
5 documentationand resultsof qualityassurancesamplesto establishthat
6 samplingerror was minimized. The reviewwill be conductedto verify that
7 decontaminatedequipment was used, that cross-contaminationwas minimized,
8 that sampleswere preservedproperly,and that the chain of custodyof the
9 sampleswas not broken.
I0
11
12 7.3.7 SamplingEquipmentand Procedures
13

14 Samplingequipmentwill be appropriateto the media sampled,which are
15 crustedpowder (carbonates),concretesurfaces (wipedand scraped),concrete
16 cores, and soils. All samples (exceptconcretecores)will be collectedin
17 60-mL precleanedbottles;reusablesamplingequipment(stainlesssteel) will
18 be decontaminatedand wrapped to ensurecleanlinessbefore each use. The
19 followingare examplesof some of the other samplingequipmentto be used to
20 samplethe media:
21
22
23 Wipe samples Concrete
24 Powder of concrete scrapes SoiIs
25

26 Stainless- Filter paper Stainless- Stainless-
27 steel spoon steel putty steel shovel
28 knife and spoons
29

30 Wipe sampleswill b_ collectedaccordingto standardsamplingtechniques
31 (EPA 19873 using Whatman No. 42 filterpaper. The papers will be laboratory
32 preparedwith dilute (1:1003nitric acid solution. One filter paper will be
33 used to wipe down the wall surfacefrom a 6-in. by 6-in. sectionover the
34 carbonatedeposit. The entire 36 in.2 area, coveredwith a disposable
35 template,will be carefullywiped, using verticalstrokes, startingat the
36 top left corner and progressingto the bottom right corner. The filter
37 paper will be held with clean gloves to preventcontamination. A new pair
38 of gloves will be used for each wipe sample. Care will be taken to wipe the
39 surfaceonly once throughoutthe samplingeffort. After the area is wiped,
40 the filter paper will be foldedwith the exposedside in and folded again
41 to form a 90" angle in the center of the paper. All wipe sampleswill be
42 field screenedby X-ray fluorescencefor lead; one samplewill then be placed
43 in a 60-mL glass containerand sealedfor laboratoryvalidationanalysis.
44

45 Concretecores will be collectedwith an approximately3-in.-diadiamond
46 bit coringdevice, penetratingat least 2 in. into the concrete. Distilled
47 water will be used as a cuttinglubricantto minimizedust generation. The
48 top i in. of the core will be removedwith a concretesaw and placed in a
49 decontaminatedcontainerfor crushingand analysis.

50 *Whatman is a trademarkof Whatman Incorporated.
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I

2 To collectsoil samples,a cleanedstainless-steelshovelwill be used
3 to remove the top 6 in. of soil; then a clean, stainless-steelsampling
4 spoon will be used to fill a 60-mLglass jaw with soil from a depth of 6 to
S 12 in.
6

7 All equipmentwill be decontaminatedbetweensamples in accordancewith
8 proceduresoutlinedin Eli S.S "Decontaminationof Equipmentfor Resource
9 Conservationand RecoveryAct/ComprehensiveEnvironmentalResponse
10 Compensationand LiabilityAct (RCRA/CERCLA)Sampling"(WHC 1988).
11
12
13 7.3.8 Reporting
14

15 After completionof the samplingeffort,verificationand analytical
16 result reportswill be providedand will includethe followingat a minimum:
17

18 • Actual sample locations,number of samples,and specificcollection
19 methods ,
20

21 • A list of resultswith constituentsor parametersof concern,
22 sample number,reportingunits, and detectionlimits
23

24 • A signed statementcertifyingthat each type of analysis
25 (e.g.,atomicabsorption)was conductedin accordancewith the
26 procedurespecified
27 i

28 • A descriptionof unusualcircumstancesor situationsthat may have
29 made the analyticalresultsquestionable
30

31 ° A review,aralysis,and statisticalsummaryof data receivedfrom
32 the laboratory.
33

34 The resultswill be used to providefurtherclosureevaluations.
35
36

37 7.3.9 Summaryof Sampling Effort
38

39 Table 7-2 shows the number of samplesto be collectedand analyzedfor
40 LSFF characterizationand validation. This table does not includethe
41 samplesto be taken for QA/QC requirements(seeSection 7.3.3.1);these will
42 be collectedonce each samplingday.
43
44

45 7.3.10 Modificationsto the SamplingPlan
46

47 The optimalaspectsof sampledesign are sometimesnot achievable
48 becauseof unanticipatedsituationsor changingcondition. Factorsadversely
49 influencingsamplingeffortscan includeequipmentmalfunctionor breakdown,

7 11
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I Table 7-2. Summaryof SamplingEffort.*
2

3 Area Purpose Media Number
4

5 I Characterization Powder 2
6 Characterization Wipe 4
7 Verification Concretecore 6
8 2 Characterization Powder 5
9 Characterization Powder/concretescrape 5
10 Verification Concretecore
11 3 Characterization Gravel (crushed) 3
12 4 Characterization Powder (if present) I
13 7 Verification Soil 4
14
15 Outside affectedareas
16 Concretewall to the Baseline Wipe 3
17 right of the exhaust
18 fan room entrance Baseline Concretecore 3
19
20 Southwestcorner

21 of DR reactor Baseline Soil 3
22

23 *QA 3amples (see Section7.3.3.1)will be taken once each samplingday.
24
25

26 physicalbarriersto accessingsamplinglocations,and an overly optimistic

27 evaluationof other physicalconditionsat the site. When modifications
to

28 the samplingplan are necessary,they will be recordedin the field logbook
29 along with the circumstancesrequiringthe modification. The field logbook
30 will be reviewed and signedby the projectengineerdaily° This will provide
31 an accuraterecordof modificationsand WestinghouseHanford approval,while
32 allowingsamplingto proceedsafely and maintainingefficientmanpower and
33 equipmentusage. When modificationsto an establishedprocedureare needed,
34 proceduresoutlined in Eli 1.4 "Deviationsfrom EnvironmentalInvestigations
35 Instructions"(WHC 1988)will be followed.
36
37

38 7,3.!I Health and Safety Plan
39

40 A Health and Safety Plan (HASP) is requiredfor all dangerouswaste
41 samplingsites. The HASP is intendedto specifyinformationpertinentto
42 field assignmentsand to be a guide in times of unusualsituationsor
43 emergencies. A site-specificversionof the generalIndustrialSafety Manual
44 (WHC 1989c)will be deveIJpedfor the LSFF closurebefore field activities
45 are initiated,in accordancewith Eli 2.1 "Preparationof HazardousWaste
46 OperationsPermits" (WHC 1988).
47
48
49
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I 7.4 REMOVALOF REGULATEDMATER_ALAND WASTE RESIDUE
2
3 The methodsof residueremovalmay includeacid and water washes and
4 high-pressuresteam. All regulatedmaterialspackagedfor shipmentoffsite
5 will be in U.S. Departmentof Transportation-approvedcontainersthat are
6 compatiblewith the waste contents(e.g.,55-galdrums). All containerswill
7 be labeledand shippedunder manifestas necessaryaccordingto
8 WAC 173-303-075(Figure7-I).
9
10
11 7.4.1 Buildings
12
13 The reactionby-productdepositswill be removedfrom the walls,
14 ceilings,and floors of the experimentrooms and tunnels. Cleaningmethods
15 may includeacid and/orwater washes or high-pressuresteam. The residue
16 will be drummed;sampledfor corrosivity,lead (usingfield-screeningmethods
17 such as X-ray fluorescence),and radioactivity(as indicatedby the initial
18 surveys);and disposed of appropriately.
19
20
21 7.4.2 Scrubber
22
23 After samplingto determinethe equivalentconcentrationsof carbonates
24 and levels of lead (see Section6.2), the gravel in the scrubberwill be
25 drummedand disposedof at the appropriatelandfillor burial ground. The
26 interiorwalls of the scrubberand ducts will be washed with water or acid
27 or cleanedwith high-pressuresteam. The residual liquidwill be drummed,
28 sampledfor corrosivity,and disposedof appropriately. Cleanedmetal
29 scrubbermaterialswill be excessedor disposedof at the CentralWaste
30 Complex,located in the 200 Area.
31
32
33 7.4.3 Filters
34
35 The presenceof carbonatesembeddedin the HEPA filterswill be
36 evaluatedto determineif the filtersare considereddangerousmixed waste
37 under WAC 173-303-084. If they are not dangerouswaste, they will remain at
38 the 117-DR Buildingfor disposalunder the ongoingdecontaminationand
39 decommissioningprogramfor reactorfacilities. If, after initialsampling,
40 the filtersare expectedto qualifyas dangerouswaste, removalwill be
41 negotiatedwith regulatingagencies(Ecologyand EPA). Human health
42 and environmentalrisks and applicablewaste minimizationregulationswill
43 help guide how and when the filterswill be removed.
44
45
46 7.4.4 Soil
47

48 If samplingproves that the percentof solublealkalinityin the soil is
49 above baselineor the action level describedin Section6.2, additiorJal
50 samplingwill be used to determinethe extent of contaminationand levels
51 (if any) of radioactivity. The affectedsoil will then be drummed and
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i disposed of offsite in accordance with the site disposal contract that is in
2 place at the time of removal if sampling proves it to be dangerous but
3 uncontaminated by radioactivity. If the soil has low-level radioactivity,
4 it will be held onsite until a permitted TSD facility is available.
5
6
7 7.4.5 Equipment
8
9 The equipment used for the LSFF and in contact with waste sodium or

10 lithium burn exhaust gases, and equipment used during the closure activities,
11 will be either cleaned with water or acid, or high-pressure steam cleaned.
12 The cleaning will be performed over a solid sheet of durable plastic either
13 8 mL or 12 mL thick, depending on the equipment and amount of potential
14 abrasion resulting from cleaning activities. The rinsate will be collected
15 in 55-gal steel drums, sampled for corrosivity, and disposed of appropriately.
16 After cleaning, all equipment and materials originating from the LSFF will
17 be surplused or disposed of.
18
19
20 7.5 OTHER ACTIVITIESREQUIREDFOR CLOSURE
21

22 No other activitiesare requiredfor clean closure.
23
24
25 7.6 SCHEDULEFORCLOSURE
26

27 Closure activities will begin within 30 days after notification by
28 Ecology that this closure plan has been approved. Closure will proceed
29 according to the schedule in Figure 7-2.
3O
31
32 7.7 AMENDMENTOF PLAN
33

34 The LSFF closureplan will be amendedwheneverchanges in operating
35 plans affect the closureor if, when conductingfinal closure activities,
36 unexpectedevents requirea modificationof the closureplan. This plan may
37 be amendedany time beforecertificationof final closureof the LSFF. If
38 amendmentto the approvedplan is required,DOE-RLwill submit a written
39 requestto Ecologyto authorizethe change.
40
41
42 7.8 CERTIFICATIONOF CLOSUREAND SURVEY PLAT
43

44 Within 60 days of final closureof the LSFF, DOE-RLwill submit to
45 Ecologya certificationof closure. The certificationwill be signed by
46 both DOE-RL and an independentprofessionalengineerregisteredin the state
47 of Washington. The certificationwill state that the facilityhas been
48 closed in accordancewith the approvedplan. The certificationwill be
49 submittedby registeredmail. Documentationsupportingthe closure
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I certificationwill be retainedand furnishedto Ecologyupon request. The
2 DOE-RL will self-certifywith the followingdocumentor a document similar
3 to it:
4

5 The undersigned,the owner and operatorof the Large Sodium Fire
6 Facility,herebycertifiesthat I have reviewedthe approvedclosure
7 plan for the Large Sodium Fire Facilityand, to the best of my
8 informationand belief, all closureactivitieswere performedin
9 accordancewith the specificationsidentifiedin the approved
10 closureplan. (Signatureand date).
11

12 The DOE-RLwill engage an independentprofessionalengineerregistered
13 in the state of Washingtonto certifythat the LSFF has been closed i,l
14 accordancewith the approvedplan. The DOE-RL will requirethe engineer to
15 sign the followingdocumentor a documentsimilarto it:
16

17 The undersigned,an independentregisteredprofessionalengineer,
18 hereby certifiesthat I have reviewedthe approvedclosureplan
19 for the Large Sodium Fire Facilityand, to the best of my
20 informationand belief,all closureactivitieswere performedin
21 accordancewith the specificationsidentifiedin the approved
22 closureplan. (Signatp._re,date, professionalengineerlicense
23 number,businessaddress,and telephonenumber.)
24

25 If clean closureis not attained,the owner'or operatorwill submit to

26 the local zoning authorityor to the authoritywith jurisdictionover local27 land use, a surveyplat indicatingthe locationand dimensionsof the LSFF.
28 The EPA will also be providedwith a surveyplat. The plat will show the
29 facility locationwith respectto permanentlysurveyedbenchmarksand will
30 be prepared and certifiedby a professionalland surveyor. The plat will
31 also contain a note, prominentlydisplayed,statingthe owner'sobligation
32 to restrictdisturbanceof the surveyedarea.
33
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I 8.0 POSTCLOSURE
2
3
4 8.1 NOTICE IN DEED BOOK
5
6
7 This closureplan is proposingclean closureof the I05-DR Large Sodium
8 Fire Facility. However,if clean closurecannot be obtained,the following
9 actionwill be taken in accordancewith WAC 173-303-610(1)(b). Within
10 60 days of the certificationof closure,DOE-RLwill sign, notarize,and file
11 for recordingthe notice indicatedbelow. The noticewill be sent to the
12 Auditor of Benton County,P.O. Box 470, Prosser,Washington,with instructions
13 to record this notice in the deed book.
14
15 TO WHOM IT MAY CONCERN
16
17 The United States Departmentof Energy-RichlandOperationsOffice,an
18 operationsoffice of the United States Departmentof Energy,which is a
19 departmentof the United States government,the undersigned,whose Ioca]
20 address is the FederalBuilding,825 Jadwin Avenue,Richland,Washington,
21 herebygives the followingnotice as requiredby 40 CFR 265.120and
22 WAC 173-303-610(10)(whicheveris applicable):
23
24 (a) The United Statesof America is, and since April 1943, has been in
25 possessionin fee simple of the followingdescribedlands: (legal

ii descriptionof lOS-DRLarge Sodium Fire Facility).(b) The United States Departmentof Energy-RichlandOperationsOffice,
29 by operationof the I05-DRLarge Sodium Fire Facility,has disposed
30 of hazardousand/ordangerouswaste under the terms of regulations
31 promulgatedby the United States EnvironmentalProtectionAgency
32 and WashingtonDepartmentof Ecology(whicheveris applicable)at
33 the above described'land.
34
35 (c) The futureuse of the above describedland is restrictedunder
36 terms of 40 CFR 264.117(c)and WAC 173-303-610(7)(d)(whicheveris
37 applicable).
38
39 (d) Any and all futurepurchasersof this land should informthemselves
40 of the requirementsof the regulationsand ascertainthe amount
41 and natureof wastesdisposed on the above describedproperty.
42
43 (e) The United States Departmentof Energy-RichlandOperationsOffice
44 has filed a surveyplat with the BentonCounty PlanningDepartment
45 and with the United States EnvironmentalProtectionAgency,
46 Region 10, and the WashingtonDepartmentof Ecology (whicheverare
47 applicable)showingthe locationand dimensionsof the I05-DRLarge
48 Sodium Fire Facilityand a record of the type, location,and
49 quantityof waste treated.
50
51
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1 8.2 POSTCLOSURECARE
2
3 Postclosure care is generally required when a waste management facility
4 cannot attain a clean closure. If the LSFF cannot attain clean closure
5 under this plan, closure may be deferred until the reactor building,
6 underground tunnels, filter building, stack, and crib characterization and
7 disposal are addressed under concurrent and future programs.
8
9 If it is determined that the LSFF cannot be remediated under these

10 programs, a postclosure plan will be prepared for the facility at that time.
11 The postclosure plan will include:
12
13 • Inspection plan
14
15 • Monitoring plan
16
17 ° Maintenance plan
18
19 • Personnel training
20
21 • Postclosure contact
22
23 • Provisions to amendthe postclosure plan
24
25 ° Provisions to certify the postclosure plano
26

2728
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The lOS-DRLargeSodiumFireFacilityis a researchlaboratorylocatedin the lOS-DR
buildingin the IO0-DAreaof the HanfordSite. The facilityis usedto conduct
experimentsfor studyingthe behaviorof moltenalkalimetalsand alkalimetal fires. This
facilityis also usedfor the treatmentof alkalimetaldangerouswastes. Treatment
consistsof heatingthe wasteto the point of oxidation. Up to I00 litersper day of
dangerouswastescan be treated.inthe facilityin a systemequippedwith an off-gassystem
The lOB-ORfacilityis alsoused to storeup to 20,000litersof dangerouswastes.
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.he lOS-DRLarge SodiumFire Facilityis used for the treatmentand storageof alkali
metalwastes. Thesewastesconsistsof sodium,lithium,and sodium-potassiumalloy.
ApproximatelygO,O00kilogrLmsare managedat thisfacilityeach),ear.Thesewastesare
not radioactive.
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X...OPERATOR CERTTFI..CATIO.N

I certify under penm,lty of law that I have per%onallyexamined and am
familiar with the informationsubmittedin this and all attached documents,
and that based on my inquiryof those individualsin_nediatelyresponsible
for obtaining the information,I believe that the submitted informationis
true, accurate, and complete. I am aware that there are significant
penalties for submitting false informationincludingthe possibilityof fine
and imprisonment.

Michael J. Lawrence_ v--- Date
Manager, Richland Operations
United States Department of Energy

William M, Jacobi / Date I i
President

pany

WestinghouseHanford
-_m,,.,,n

W



WA7BgO008967' DOE/RL 88-21
I05-DR Facility-

Rev. 2, 11/16/87
Pa_e 6 of 7

.... r I I' I I ' I I _

r.-.-,..:ii(x,/i

<i 2Qf'=, [ ] ...• r.T.::::1- _

0

<
.J

Q

ii

- i H

F.........
qP
¢I

ill

qP

qP

'ii
v



0
LARGE SODIUM FIRE FACILITY
105-DR/100-DR AREA

46=41 '26.046"

119°32'04.141 . (PHOTOTAKEN1985")

288707-13.37

/



DOE/RL-90-25
Revision0

i APPENDIXB
2

3 1987 SAMPLINGACTIVITIES

B-i



R. F. Keough

RFK/tts

@
B-1



06/08/90 14: 05 CSTF 221T 005

I '

DOE/RL-90-25
Revision 0

OBallelle
Pacific Northwest Laboratories
PO, Boxg99

Richland,Was_ington U.5.A, 99352
T,dephnne (509} 376-3S64
Telex 15.2(]74

September 17, 1987

3. W. Blglin
221T/23 / 200W
Westinghouse Hanford Company,
P. O. Box 1970
Rfchland, WA 99352

Dear Mr. Blglin:

RADIOACTIVITY IN WASTE SAMPLES

dlI_V.g._.

#2 < 6 330 70 50 48

#4 < 13 < 30 < 14

#6 < 19 < 47 < 18

Pit < 14 < 35 < I0

R. F. Keough

RFKltts

B-2
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MATERIAL SAFETY DATA SHEET OHSI2510
mp -m _um.,,,m,,m,qb ,ma,-.,m_ub _ a,I ,.,,lr,...m .m ..m

PATfONAL HEALTH SERVICES, INC. EMERGENCY CONTACT:

450 SEVENTH AVENUE, SUITE 2407 JOH_ S. BRANSFORD, JR 16i5i 292-IIS0NEW YORK, NEW YORK 10123 " -

(800) 44S-MSDS :212) 967-1100

m ,,m ,mm.I,_ ,,m,-,ni .m, _m ,m, ,.m .m, .um.m. lm ,.,_ ',,,D "m'n'"", ,,D ,,,um,,ma,,u, _ _ .,.m..m ,.,,,.,o ..,., _ _,,.u,._. __ _ .u,.

su sT c. ID  I !cAT. 0NMSDS i

CAS-NTJMBER 7439-92-!

SUBSTA/;CE : LEAD RTEC-NI/MBER 0F7525000

TRADE NA/_S/SYNONYMS :

C. !. PIGMENT METAL 4 : C. !. 77575 : LEAD FL_LKZ : KS-4 : LEAD S 2 : S i :
SO: PLUMBL_'M: SO: PB-S !00: LEAD ELeMeNT: L-18: L-24: L-2=:
L-27: T-134: PB: 0HS12510

CHEMICAL FAMILY:
M_TAL

MOLECULAR FORML'[A : PB MOLECULAR WEIGHT.: 207.19

CERCLA RATINGS (SCALE 0-3 ) : HEALTH=3 FIR_=0 RKACTIVTTY=0 PERSISTENCE=3
NFPA RATINGS (SCALE 0-4) : HEALTH=3 FIRE=0 REACTIVITY=0

COMPONENTS AND CONTAMINANTS

_ONENT: LEAD PERCENT: 99.8

OTHER CONTAMI?;A3;TS o BIS_TH, COPPER, ARSENIC, ANTIMONY, _IN, rRCN SILVER,ZINC " - ,

EXPOSURE LIMIT"

LEAD, INORGAMIC FU_S AND DUST (AS PB):
50 UG(PB)/M3 OSHA 8 HOUR TWA

30 UG(PB)/M3 OSHA 8 HOUR TWA ACTION LEVEL

IF AN F_[PLOYEE IS EXPOSED TO LEAD FOR MOR_ TEAB 8 HOURS PER DAY THE
FOLLOWING FORMULA IS USED:

MAXIMUM PERMISSIBLE LIMIT (IN UG/M3)= 400 DIVIDED BY HOURS WORZ_ED IN TH_ DAY0.15 MG(PB)/M3 ACGIH TWA

<0.i0 MG(PB)/M3 NIOSH RECOMMENDED I0 HOUR TWA

1 POUND CERCLA SECTION i03 REPORTABLE QUANTITY

SUBJECT TO SAP.A SECTION 313 ANNUA/= TOXIC CH_MiCAL R__SE REPORTING

SUBJECT. TO CALIFORNIA PROPOSITION 65 CANCER AND/OR REPRODUCTIVE TOXICITY
WARNING AND RELF_ASE RZQUIRMZNTS- _FEBRUARY 27, 1987)

m -w m m =,, == m I _,mm,_, .,=e .,_m o m .,_

PHYSIC_AL DATA

D_RIFTION: BLUISH-WHITE, SILVERY GRAY, HEAVY, MA__J_LE METAL

_z_u F_NT: 3!54 F (1740 C) MZLT!NG POINT: 622 F (328 C)

-:-_-:'f_ GRAVITY" i1.3 SOLUBILITy IN WATER: INSOLUBLE

D-I
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PP_ESSUR_: 1.3 MMHG @ 970 C

OTHER SOLVENTS (SOLVENT - SOLUBILITY) :
SOI//BLE IN NITRIC ACID, HOT CONCENTRATED SULFURIC ACID

o

OTHER PHY.SIC.AL DATA
KA/LDNESS: 1.5 MOHS

FIRE AND EXPLOSION DATA

FIRE AND EXPLOSION HAZARD
NEGLIGIBLE FIRE HAZARD IN M_TALLIC FORM; HOWEVER, POSSIBLE FIRE AID EXPLOSION
HAZARD IN DUST FORM WHEN EXPOSED TO KEAT OR FLAME.

FI2.EF!GHTING MEDIA:
DRY _.MICAL, CARBON DIOXIDE, KA_N, WATER SPRAY OR STA/_DA2JD I'UA/_.
(1987 EMERGENCY R_SPONSE GUIDEBOOK, DOT P 5800.4) .

FOR LARGER FIRES, USE WATE_ SPRAY, FOG OR STANDARD FOAM
(!987 EMY.RGENCY RESPONSE GUIDEBOOK, DOT P 5800.4).

__A FIGHTING :
CUTE HAZARD MOVE CONTAINER FROM FIRE AREA IF POSSIBLE. AVOID BREATHING
RS OR DUSTS _ K_EP UPWIND.

USE AGENTS SUITABLE FOR TYPE OF SURROUNDING FIRE. AVOID BRZATH':_G HAZARDOUS
VAPORS, KEEP UPWIND.

_ _ _ _m_,m_ _ _

TOXICITY

LEAD:

450 MG/KG/6 YEAR ORAL-WOMA/_ TDLO; i0 UG/M3 INKALAT!ON-HUMA_ TCLO; 1000 MG/KG
IN_ERITONEAL-RAT LDLO; 160 MG/KG ORAL-PIGEON LDLO; MUTAGENIC DATA (RTECS) ;
REPRODUCTIVE EFFECTS DATA (RTECS).
CARCINOGEN STATUS: HI/MAN INADEQUATE EVIDENCE, ANIMAL SUYFICIENT EVIDENCE
(IARC CLASS-2B FOR INORGANIC LEAD COMPOUNDS). RENAL TUMORS WEP.Z PRODUCED IN
AMIMA/._ BY LEAD ACETATE, SUBACETATE AND PHOSPHATE GIVEN ORAJ_LY, SUBCUTANEOUSLY
OR INTRA2ERITONEA_Y. NO EVALUATION COULD BE .MADE OF THZ CARCINOGENICITY OF
POWDERED LEAD.

LEAD IS A NEUROTOXIN, NEPKROTOXTN, TERATOGEN, AND A CUMULATIVE POISON WHICH
MAY A/._O AFFECT THE BLOOD, HY.ART, ENDOCRINE , AND IMMLq_TE SYSTEMS . PERSONS
WITH NERVOUS SYSTEM OR GASTROINTESTINAL DISORDERS, ANEMIA, OR C.uL__ONIC
BRONCHITIS MAY BE AT AN INCRF.ASED RISK FROM EXPOSURE.
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_UROTO XI N/NEPHROTOXIN/TERATOGEN ....

_ACUTF EXPOStrRE- INHALATION OF _kRGE AMOUNTS OF LEAD MAY CAUSE A METALLIC
_-_ TASTE, THIRST, A BU_ING SENSATION IN THE MOUTH AND THROAT, SALIVATION,

ABDOMINAL PAIN WITH SEV_ER.E COLIC, VOMITING, BLOODY DIA2JKHEA, CONSTIPATIOn<
FATIGUE, SLEEP DISTtrRBANCES, DULLNESS, RESTLESSNESS, IRRITABILITY, MEMORY
LOSS, LOSS OF CONCENTRATION, DELIRIUM, OLIGURIA OFTEN WITH HEMATURIA AND

ALBUMINIIRIA, ENCEPHALOPATHY WITH VISUAL FAIIAYRE, PA2,ESTHESIAS, MUSCLE
PAiN AND WKAFdqESS, CONVl]LSIONS, AND PARALYSIS. DEATH MAY RESULT FROM
CARDIOKESPIRATORY A2.RZST OR SHOCK. SURVIVORS OF ACUTE EXPOStrRZ MAY
EXPERIENCE THE ONSET OF CHRONIC INTOXICATION. LI_'ER EFFECTS MAY INCLUDE
ENLARGERCENT AND TENDERNESS AND JAUNDICE. THE FATAL DOSE OF ABSORBED LEAD
IS APPROXIMATELY 0.5 GRAMS. PATHOLOGICAL FINDINGS INCLUDE GASTROINTESTINA

INF_d_%ATION AND RENAL TUBULAR DEGENERATION. METAL FL'FLE FEVER, AN
INFLUENZA-LIKE ILLNESS, MAY OCCUR DUE TO THE INFLATION OF FRESHLY FORMED
METAL OXIDE PARTICLES SIZED BELOW 1.5 MICRONS AND USUALLY BETWEEN
0.02-0.05 MICRONS. SYMPTOMS MAY BE DELAYED 4-12 HOURS AND BEGIN WITH A

SUDDEN ONSET OF THIRST AND A SWEET, F[ETALLIC OR FOUL TASTE IN THE MOUTH.
OTHER SYM:"fOMS MAY INCLUDE UPPER RESPIRATORY TRACT IR/RITATION ACCOMPANIED

BY COUGHING AND A DRYNESS OF THE MUCOUS M_BRANES, LASSITUDE AND A
GENERALIZED FEELING OF MALAISE. FEV_ER, CHILLS, MUSCULAR PAIN, MILD TO
SE_ERZ HEADACHE, NAUSEA, OCCASIONAL VOMITING, EXAGGERATED MENTAL ACTIVITY
PROFUSE SWEATING, EXCESSIVE URINATION, DIA_EA, AND PROSTRATION M_AY ALSO
OCCUR. TOLERANCE TO FUMES DEVELOPS RAPIDLY, BUT IS QUICKLY LOST. ALL
SYMFTOMS USUALLY SUBSIDE WITHIN 24-36 HOURS.

CHRONIC EXPOSURE- REPEATED OR PROLONGED EXPOSURE TO LOW LEirELS OF LEAD MAY
RESULT IN AM ACCUMULATION IN BODY TISSUES AND EXERT ADVERSE EFFECTS ON TH_

BLOOD, NERVOUS SYSTEMS, HEART, ENDOCRINE AND IMMI2NE SYSTEMS, KIDNEYS, AND
• "PLUMBISM" MAY BE EVIDENCEEREPRODUCTION EARLY STAGES OF LEAD POISONING,

BY PALLOR, AJ_OP_EXIA, WEIGHT LOSS, CONSTIPATION, APATHY OR IRRITABILITY,OCCASIONAL VOMITING, FATIGUE, HEADACHE, WEAKNESS, M_TALLIC TASTE IN THE

MOUTH, GINGIVAL LEAD LINE IN PERSONS WITH POOR DENTAL HYGIENE, AND ANEMIA.
!ZDSS OF RECENTLY DIn/ELOPED MOTOR SKIL_ IS GENERA/_Y OBSERVED ONLY IN

CHILDREN. MOPE ADVANCED STAGES OF POISONING MAY BE CHAP.ACTERIZED BY

INTERMITTENT VOMITING, IRRITABILITY AND NERVOUSNESS, MYA.LGIA OF THE ARMS,
LEGS, JOINTS, AND ABDOM]EN, PARALYSIS OF THE EXTENSOR MUSCLES OF THE

A2d_S AND LEGS WITH WRIST AND/OR FOOT DROP, AND INTESTINAL SPASMS
WHICH CAUSE SE_¢ERE A_DOMINAL PAIN• SEa/EKE "PLUMBISM" MAY

RESULT IN PERSISTENT VOMITING, ATAXIA, PERIODS OF STUPOR OR LETHARGY,
ENCEPHALOPATHY WITH VISUAl. DISTt_ANCES WHICH MAY PROGRESS TO OPTIC

NEURITIS AND ATROPHY, HYPERTENSION, PAPILLEDEMA, CRANIAL NERVE PARALYSIS,
DELIRIb'M, CO_rVULSIONS, AND COMA. NEUROLOGIC SEQUELAE MAY INCLUDE MENTAL
RZTARDATION, SEIZU_S, CEREBRAL PALSY, AND DYSTONIA MUSCULORAM DEFORM.ANS.
IR/LE_/ERSIBLE KIDNEY DAMAGE HAS BEEN ASSOCIATED WITH INDUSTRIAL EXPOSURE.
REPRODUCTIVE EFFECTS HAVE BEEN EXHIBITED IN BOTH MALES AND FEMALES.

PATERNAL EFFECTS M_Y INCLUDE DECREASED SEX DRIVE, IMPOTENCE, STERILITY,
AND ADVERSE EFFECTS ON THE SPERM WHICH MAY INCREASE THE RISK OF BIRTH

DEFECTS. MATEP_WAL EFFECTS MAY INCLUDE MISCARRIAGE AND STILLBIRTHS IN

EXPOSED WOMEN OR WOMEN WHOSE HUSBANDS WERE EXPOSED, ABORTION, STERILITY
OR DECREASED FERTILITY, AND ABNORMAL MENSTRUAL CYCLES. LEAD CROSSES THE

PLACENTA A.WD MAY AFFECT THE FETUS CAUSING BIRTH DEFECTS, ME_TAL
?!TARDATION, BEHAVIORAL DISORDERS, AND DEATH DURING THE FIRST YEAR OF
CHILDHOOD• A_;IM-A_L STUDIES INDICATE THAT REPRODUCTIVE EFFECTS MAY BE
ADDITIVE IF BOTH PA2ZNTS A.R.E EXPOSED TO LEAD.

FIRST AID- RLMOVE FROM EXPOSU_ A_ TO FRESH AIR IM_DIATELY. IF BRZA_"HING
[_-AS STOPPED, PERFORM ARTIFICIAL RESPIRATION. KEEP PERSON WARM AND AT REST.

._AT SYMPTOM_ATICALLY AND SUPPORTIVELY. GET MEDICAL ATTENTION IMMEDIATELY.

3:-[-N " "__OH _ACT :

0-3



DOE/RL-90- 25
Revi s i on 0

,.d ..

MSD.S #_J -
ACUTE EXPOSU]_- DIRECT CONTACT WITH LEAD POWDERS OR DUST MAY CAUSE

IRRITATION. LEAD IS NOT ABSORBED THROUGH THE SKIN S BUT MAY BE TRANSFERPd_
TO THE MOUTH INADVERTENTLY BY CIGARETTES, CHEWING TOBACCO, FOOD, OR
MAK_-HP.

C}_ONIC EXPOSURE- P-EPEATED OR PROLONGED EXPOSURE TO THE POWDER OR DUST MAY
R_ESULT IN DE&MATITIS. SYSTEMIC TOXICITY MAY DEVELOP IF LEAD IS TRANSFERR
TO THE MOUTH BY CIGA/_TTES, CHEWING TOBACCO, FOOD, OR MA/<E-UP.

FIRST ATD - REMOVE CONTAMINATED CLOTHING AND SHOES IMMEDIATELY. WASH AFFECTED
A_ WITH SOAP OR MILD DETERGENT AND LARGE AMOUNTS OF WATER UNTIL NO
EVIDENCE OF CHEMICAL REMAINS (APPROXIMATELY 15-20 MINUTES). GET MEDICAL
ATTENTION IMM]_DIATELY.

EYE CONTACT :
LEAD :

ACUTE EXPOSURE- LEAD DUST OR POWDERS MAY CAUSE IRRITATION. METALLIC LEAD
PARTICLES MAY CAUSE AN INFLAMMATORY FOREIGN BODY RF.ACTION; INJURY IS
GENERALLY THOUGHT TO BE MECHANICAL AND NOT TOXIC.

CHIqONIC EXPOSURE- REPEATED OR PROLONGED EXPOSURE MAY CAUSE CONJUNCTIVITIS.

FIRST AID- WASH EYES IMM]_DIATELY WITH LARGE AMOUNTS OF WATER OR NORMAL SALINE
OCCASIONALLY LIFTING UPPER AND LOWER LIDS, UNTIL NO EVIDENCE OF CHEMICAL
PF.MAINS (APPROXIMATELY 15-20 MINUTES). GET MEDICAL ATTENTION IMMEDIATELY.

INGESTION :
LEAD"

ET/NOTOX IN/N E PH]_0TO X IN/TERATOG EN.
ACUTE EXPOSUP.E- ABSORPTION OF LARGE AMOUNTS OF LEAD FROM THE INTESTINAl,

TRACT MAY CAUSE SYSTEMIC EFFECTS AS DETAILED IN ACUTE INHALATION. THE
FATAL DOSE OF ABSORBED LEAD IS APPROXIMATELY 0.5 GRA/W.S.

CHRONIC EXPOSURE- REPEATED OR PROLONGED EXPOSURE TO LOW LZZrELS OF LEAD MAY
RESULT IN A/_ ACCUMULATION IN BODY TISSUES AND ADVERSE EFFECTS ON THE
KIDNEYS, HEART, AND BLOOD, AND ON THE NERVOUS, REPRODUCTIVE, ENDOCRINE,
AND IMMUNE SYSTEMS AS DETAILED IN CHRONIC INHALATION.

FIRST AID- DO NOT INDUCE VOMITING. QUALIFIED MEDICAL PERSONNEL SHOULD REMOVE
CHEMICAL BY GASTR. _ _.LAVAGE OR CATHARSIS. ACTIVATED CHARCOAL IS USEFUL. GET
MEDICAL ATTENTION _MM_DIATELY.

ANTIDOTE :

THE FOLLOWING ANTIDOTE HAS BEEN RECOMMENDED. HOWEVER, THE DECISION AS TO
WTHETH_R THE SEVERITY OF POISONING REQUIRES ADMINISTRATION OF ANY ANTIDOTE AND
ACTUAL DOSE REQUIRED SHOULD BE MADE BY QUALIFIED MEDICAL PERSONNEL.

FOR 12.AD POISONING:

INITIATE URINE FLOW FIRST. GIVE I0% DEXTROSE IN WATER INTRAVENOUSLY, 10-20
HL/RG BODY WEIGHT, OVER A PERIOD OF 1-2 HOLFRS. IF URINE FLOW DOES NOT START,
G[VE MANIWITOL, 20% SOLUTION, 5-10 ML/RG BODY WEIGHT INTRAVENOUSLY OVER
20 MINUTES. FLUID MUST BE LIMITED TO REQUIREMENTS AND CATHERTIIATION MAY BE
NECESSARY IN COMA. DAILY bRINE OUTPUT SHOULD BE 350-500 ML/M2/24 HOURS.
EXCESSIVE FLUIDS FURTHER INCREASE CEREBRAL EDEMA.
FOR ADULTS WITH ACUTE ENCEPHALOPATHY, GIVE DIMERCAPROL, 4 MG/KG,
INTRAMUSCULARLY EVERY 4 HOURS FOR 30 DOSES. BEGINNING 4 HOURS LATER, GIVE
CALCIUM DISODIUM EDETATE AT A SEPERATE INJECTION SITE, 12.5 MG/'KG
NTRAMUSCULARLY EVERY 4 HOU]%S AS A 20% SOLUTION, WITH 0.5% PROCAINE ADDED,

A TOTAL OF 30 DOSES. IF SIGNIFICANT IMPROVEMENT HAS NOT OCCURRED BY THE

FOR SYMPTOMATIC ADULTS, THE COUPE OF DIMERCAPROL AND CALCIUM DISODIUM
: EDETATE CAN BE SHORTENED OR CALCIUM DISODIUM EDETATE ONLY CAN BE GIVEN IN

D-4
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DOSAGE OF 50 MG/KG INTRAVENOUSLY AS 0.5% SOLUTION IN 5% DEXTROSE IN WATER
NCRM_AL SALINE BY INFUSION OVER NOT LESS TKAN 8 HOURS FOR NOT MORE THAN

5 DAYS. FOLLOW WITH PENICILLAMINE, 500-750 MG/DAY, OP.ALLY FOR 1-2 MONTHS OR
UNTIL URINE LEAD LEVELS DROPS BELOW 0.3 MG/24 HOURS (DREISBACH, MwkNDBOOK OF
POISONING, IITH ED.). ANTIDOTE SHOULD BE ADMINISTERED BY QUALIFIED MEDICAL
PERSONNEL.

  A TIVITY ECTION

sTABU NO AL P SS S. M DS
INCOMPATIBILITIES :
LEAD :

AMMONIUM NITRATE: VIOLENT OR EXPLOSIVE REACTION.
CHLORINE TR!FLUORIDE: VIOLENT RF.ACTiON.

DISODIL'M ACETYLIDE: TRITLq_ATION IN MORTAR MAY BE VIOLENT AND LIBEP.ATE
CARBON.

HYDROGEN PEROXIDE (52% OR GREATER): VIOLENT DECOMPOSITION.
HYDROGEN PEROXIDE (60% SOLUTION) AND TRIOXANE: SPONTANEOUSLY DETONABLE.
F[ETALS (ACTIVE) : INCOMPATIBLE.
NITRIC ACID: LEAD-CONTAINING RUBBER MAY IGNITE.

OXIDIZERS (STRONG) : INCOMPATIBLE.
SODIUM AZIDE: FORMS LEAD AZIDE AND COPPER AZIDE IN COPPER PIPE.
SODIUM CARBIDE: VIGOROUS REACTION.

_zULFURIC Aq:[O (HOT) : REACTS
IRCONIUM-LZAD AL/._YS: IGNITION ON IMPACT.

DECOMPOSITION:

THEP.M.AL DECOMPOSITION PRODUCTS APsE TOXIC OXIDES OF LEAD.

POLYMERI ZATI ON :

HAZARDOUS POLYMERIZATION HAS NOT BEEN REPORTED TO OCCI/R UNDER NORMAL
TEMPERATLH_ES AND PR.ESSU_S.

w_Im_

STORAGE-DISPOSAL

CBSERVE ALL FEDEPAL, STATE AND LOCAL REGULATIONS WHEN STORING OR DISPOSING
OF THIS SUBSTANCE. FOR ASSISTANCE, CONTACT THE DISTRICT DIP.ECTOR OF THE
EN'VIRON'_NTAL PROTECTION AGENCY.

**STORAGE**

STORE AWAY FROM INCOMPATIBLE SUBSTANCES.

CONDITIONS TO AVOID

_.AY BURN BUT DOES NOT IGNITE READILY.

D-5
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SPILLS AND I2.AY_S

WATER-S PI LL:

THE CALIFORNIA SAFE DRINKING WATER AND TOXIC ENFORCEMENT ACT OF 1986
(PROPOSITION 65) PROHIBITS CONTAMINATING ANY KNOWN SOURCE OF DRINKING WATER

WITH SUBSTANCES KNOWN TO CAUSE CANCER AND/OR REPRODUCTIVE TOXICITY.

OCCUPATI ONAL- SPI LL :

DO NOT TOUCH SPILleD MATERIAL. STOP LEA/< IF YOU CAN DO IT WITHOUT RISK. FOR
SMALL SPILLS, TA/_E UP WITH SA_D OR OTHER ABSORBENT MATERIAL AND PLACE INTO
CONTAINERS FOR LATER DISPOSAL. FOR SMALL DRY SPIL/_S, WITH A CLEAN SHOVEL
PIACE MATERIAL INTO CLEA/_, DRY CONTAINER AND COVER. MOVE CONTAINERS FROM
SPILL A/LEA. FOR LARGER SPILLS, DIK_ FAR AHEAD OF SPILL FOR LATER DISPOSAL.
KEEP UNNECESSARY PEOPLE AWAY. ISOLATE HAZARD A2ZA AND DENY ENTRY.

RESIDUE SHOULD BE CI_ED UP USING A HIGH-EFFICIENCY PARTICULATE FILTER
VA CUIYM.

._PORTABLE QUANTITY (RQ): 1 POUND

THE SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT (SARA) SECTIOt_ 204 REQUIR?_S
THAT A RELEASE EQUAL TO OR GP.EATER THA/_ THE REPORTABLE QUANTITY FOR THIS
SUBSTANCE BE IMMEDIATELY REPORTED TO THE LOCAL EMERGENCY PLA_ING COMMITTEE

A_D THE STATE EMERGENCY RESPONSE COMMISSION (40 CFR 355.40). IF THE RELEASE O5
THIS SUBSTANCE IS REPORTABLE UNDER CERCLA SECTION 103, THE NATIONAL RESPONSE

ENTER MUST BE NOTIFIED IM_DIATELY AT (800) 424-8802 OR (202) 426-2675 IN THZ
TROPOLITAN WASHINGTON, D.C. A/tEA (40 CFR 302.6) .

' PROTECTIVE EQUIPM]£NT SECTION

VENTILATION:

PROVIDE LOCAL EX_AUST OR PROCESS ENCLOSU_ VENTILATION TO M_ET _UBL!SHED
EXPOSURE LIMITS.

LEAD (EL_NTAL, INORGANIC, AND SOAPS):

VENTILATION SHOULD MEET THE RZQUIR_NTS IN 29CFRIgI0.1025(E).

RES PIRAT 9R :

THE FOLI_DWING RESPIRATORS ARE THE MINIML'M LEGAL REQUIREMENTS AS SET FORTH

BY THE OCCU2ATIONAL SAFETY AND HEALTH ADMINISTRATION FOUND If4 29 CFR 1910,
SUBPART Z.

RESPIRATORY PROTECTION FOR LEAD AEROSOLS

AIRBORNE CONCENTRATION OF LEAD OR REQUIRED RESPIRATOR
CONDITION OF USE

NOT IN EXCESS OF 0.5 MG/M3 (10X PEL) HALF-MASK, AIR PURIFYING
RESPIRATOR EQUIPPED WITH
HIGH-EFFICIENCY FILTERS.

IN EXCESS OF 2.5 MO/M3 (50X PEL) FULL FACEPIECE, A!R-PURIFYING
RESPIRATOR WiTH H_GH 'EFFICIENCY
F iLTERS.

D-6
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>T IN EXCESS OF 50 MG/M3 (1000X PEL) ANY POWeReD AIR-PURIFYING

' " RESPIRATOR WITH HIGH EFFICIEINCY
FILTERS ;

OR

MSDS #22  LZ- sK SU PL=ZD-A=R SP= To.OPERATED IN POSITIV'E-PRZSSUKE
_"- MODE.

NOT IN EXCESS OF i00 MG/M3 SUPPLIED-AIR RZSPIF.ATORS WITH
FULL FACEPIECE, HOOD OR HELMET O_
SUIT, OPERATED IN POSITIVE
PROS S trR_ MODE.

C?_ATER THAN i00 MG/M3, UNKNON'N FULL FACEPIECE, SELF-CONTAINED
CCNCENTRATIONS OR FIREFIGHTING BREATHING APPA2ATUS OPEP.ATED IN

I_OSITIVE-PRES Sb_ MODE.

(RESPIRA2ORS SPECIFIED FOR HIGHER CONCENTRATIONS CAN BE USED AT !.©WER
CONCENTRATIONS OF LEAD).
I_JLL FACEPIECE IS P_EQUIRZD IF THE LEAD AEROSOLS CAUSE EYE OR SKiN I._ITATION
,'-T_"HE USE CO:'CENTRATIONS.)
A HIGH EFFICIENCY PARTICULATE FILTER M_ANS 99.97% EFFICIENT AGAINST 0.3

_5-CRON_ PARTICLES .)

THE FOLLOWING RESPIRATORS AND MAXIMIIM USE CONCENTRATIONS A/hE RZCOMMi_DATIONS
BY THE U.S. DEPARTMENT OF HEALTH AND HI.rM_kNSERVICES, NIOSH POCKET GUIDE TO
CHEMICAL HAZARDS OR NIOSH CRITERIA DOCJN[ENTS.
THE SPECIFIC RESPIRATOR SELECTED MUST BE BASED ON CONTAMINATION LEVELS FOUND

THE WORK PLACE AND BE JOINTLY APPROVED BY THE NATIONAL INSTITUTE OF
PATIONAL SAFETY AND KT.ALTH AND THE MINE SAFETY AND HEALTH ADMINISTRATION.

LEAD, INORGANIC FUMES AND DUSTS (AS PB) :
0.50 MG(PB)/M3- ANY SUPPLIED-AIR KESPIRATOR.

ANY AIR-Pb-RIFYING RESPIRATOR WITH A HIGH-EFFICIENCY
PARTICULATE FILTER.

AMY SELF-CONTAINED BREATHING A2PARATUS.

1.25 MG(PB)/M3- ANY POWERED AIR-PURIFYING R_SPIRATOR WITH A HIGH-E_.ICIENCY
PARTICULATE FILTER.

ANY SUPPLIED-AIR RESPIRATOR OPERATED IN A CONTINUOUS FLOW
MODE.

2.50 MG(PB)/M3- ANY AIR-PURIFYING _'_.,LLFACEPIECE RESPIRATOR WiTH A
HIGH-EFFICIENCY PARTICULATE FILTER.

ANY POW-ERZD AIR-PURIFYING R_SPIRATOR WITH A TIGHT-FITTING
FACEPIECE AND A HIGH-EFFICIENCY PARTICULATE FILTER.

ANY SELF-CONTAINED BR2-ATHING APPARATUS WITH A FULL
FACEPIECE.

ANY SUPPLIED-AIR R_ESPIP.ATOR WITH A FULL FACEPIECE.
AHY SUPPLIED-AIR R-ESP!_ATOR WITH A TIGHT-FITTING FACEPIECE

OPEP.ATED IN A CONT'_._OUS FLOW MODE.

50.0 MG(PB)/M3- ANY SUPPLIED-AIR RESPIRATOR WITH A KALF-M_ASE AND OPEPATED IN
A PR.ESSLq_E-DEM._ND OR OTHER POSITIV_ PRESSbq_.E MODE.

I00.0 MG(PB)/M3 -_ ANY SUPPLIED-AIR P_ESPIRATOR WITH A FULL FACEPIECE AND

OPERATED IN A PRZSSLq_-D_.--'MA/_DOR OTHER POSITI'/E PP_SSD'RZMODE.

ESCAPE- _2_Y AIR-Pb.'RIFYING _JLL FACEPIECE R_ESPIRATOR WITH A

0-7



DOE/RL-90- 25
Revtston 0

@
G -,F IcI  cYP TICU TEFILTEr,. MSDS

ANY APPROPRIATE ESCAPE-TY.PE SELF-CONTAINED BREATHING
APPARATUS.

FOR FIREFIGHTING AND OTHER IMMEDIATELY DA/_GEROUS TO LIFE OR HEALTH CONDITION.

SELF-CONTAINED BR.EATH_NG APPARATUS WITH FULL FACEPIECE OPERATED IN PRESSb'R:
DEMAND OR OTHER POSITIV_ PR_SSUR._ MODE.

SUPPLIED-AIR RESPIRATOR WITH FULL FACEPIECE AND OPERATED IN PRESSLTRE-DEMA_t
OR OTHER POSITIVE PRESSUR_ MODE IN COMBINATION WITH AN AUXILIARY
SELF-CONTAINED BREATHING APPARATUS OPERATED IN PRESSU_-DE.__A/_D OR OTHER
POSITIV_ PR_SSU_ MODE.

CLOTHING:

EMPLOYEE MUST WEAR APPROPRIATE PROTECTIVE (IMPERVIOUS) CLOTHING ;-2_D EQUIPME_4T
TO PP_EVENT REPEATED OR PROLONGED SKIN CONTACT WITH THIS SUBSTAI4CE.

LEAD (ELEMENTAL, !NORGA/_IC, AND SOAPS) :
PROTECTIVE CLOTHING SHOULD }(ZET THE RZQUIREM_NTS FOR PROTECTIVE WORK CLOTHING
;-d_DEQUIPMENT IN 29 CFR 1910.1025(G).

LOVES :

PLOYEE MUST WEAR APPROPRIATE PROTECTIVE GLOVES TO PREVENT COt4TACT WITH TH_S
BSTA_CE.

LEAD (EL_NTAL, INORGANIC & SOAPS):
PROTECTIVE GLOVZS SHOULD M_ET %_-FE P_EQUIRF_NTS FOR PROTECTIV_ WORK CLOTHI._G

A_WD EQUIPMENT IN 29 CFR 1910.I025(G).

EYE PROTECTION:

EXPLOYEE MUST WEAR SPLASH-PROOF OR DUST-RESISTANT SAFETY GOGGLES TO PP.ZV_NT
EYE CONTACT WITH THIS SUBSTA/_CE.

EY_RGENCY EYE WASH: WHERE THERE IS ANY POSSIBILITY THAT A/_ EMP[X)YEE'S EYES MAY

BE EXPOSED TO THIS SUBSTANCE, THE EMPLOYER SHOULD PROVIDE AN EYE WASH
FOUNTAIN WITHIN THE IMP£EDIATE WORK A2_ FOR EMERGENCY USE.

LEAD (ELE,_NTAL, INORGANIC, AND SOAPS):
PROTECTIVE EYE EQUIPMENT SHOULD M_ET THE REQUIREME_TS FOR PROTECTIVE WORK

CLOTHING AND EQUIPMfENT IN 29 CFR 1910.I025(G).

AUTHORIZED BY- OCCUPATIONAL HEALTH SERVICES, INC.

CP.ZATiON DATE: 12/I0/84 RZVISION DATE: 10/13/89
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MATER/AL SAFETY DATA SHEET OHS21080

CC_L_PATIONAL _ SERVICES, INC. ___CY OONTACT:
0 S_ AVENUE, SUITE 2407 JOPLN S. BRANSEORD, JR. (615) 292-1180

YORK, ]CEW YORK 10.'.'.23
0) 445-],ISDS (212) 967-1100

SInSS_ANCE IDenTIFICATION

CAS-NXJMBER 497-19-8
RI_X2-NUMBER VZ4050000

_ANCE: SODIUM CARBOIZkTE

T_ADE I'_2._--_/SYNONYMS:
CARBONIC ACID, DISODI_:4 SALT: BISODIUM CARBOICATE: CALCTI_TuDSODA:
C_2JKDNIC ACID SODIbqM SALT: CARBONIC ACID SODIUM SALT (1:2): DISODIUM
CARBONATE: NA-X: SODA: SODA ASH: OHS21080

_C_L FAMILY:
i}_ORGANIC SALT

M©LE.Cu-LARFORMULA: C-O3.2NA MOLECtTIAR WEIGHT: 105.99

CE_RCIA RATINGS (SCALE 0-3) : HEAIII_=2 F/IRE=0 RFA_=I PERSIS_ICE=0
,_.=,_ PATINGS (SCALE 0-4) : HEALTH=2 F]_qRE=O REA_=I

w

CC_CBDNENTS AND CDNTAM]]iANIS

CO_','._D_qT:SODIUM CARBO_LATE PERC_CT: I00

NO CCCi_ATIONAL _ L]]41_fSESTABLISHED BY OSHA, AOC-IH, OR NIOSH.

_HYSICAL DATA

DLSCRIFFION: ODORLESS, COLORLESS 99 WHITE, HYGROSCOPIC C_YSTAI//2CE PC_'_ER,
S4ALL CRYSTALS, OR GRANLU.ZS WITH AN _ TASTE.

__OIL.q_GPOINT: DECIX_OSES MELTI_G PO]ITr: 1564 F (851 C)

SPECIFIC GRAVITY: 2.536 SOLUBII/q_ IN k_TER: 7.1% @ 0 C

PH: 11.5 @ 1% AQ SOLN

OTHER SOLVE_TIS (SOLVENT - SOLUBILITY) :
SOI/3BLE I}]GLYCEROL; INSOLUBLE D_ AI/]OHOL, ACETONE

FIRE A_D EXPLOSION DATA

_D EXPL_DSI()NH_ZARD
:,;EGLIGIBLEFIRE HAZ._qD _/EN _ED _10 HEAT OR FLAME.
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FIREFIGHTI]_ MEDIA:

CHEMICAL, CARIK)N DIOXIDE, HAI/]N, IArATERSPRAY OR STAN[]ARD FO_21
__CY RESPONSE GUIDEIKX)K, DOT P 5800.4).

FOR IARGER F/3RI_, USE WATER SI=PAY, FOG OR _ FOAM

(1987 E__CY RESIKINSE GUIDEBgOK, DOT P 5800.4).

NO ACUTE HAZARD. MOVE CONT_ FROM _ AREA IF POSSIBLE. AVOID BREATHX_G
VAPORS OR DUSTS; KEEP _.

TOXICITY

SODIDI4 CARBONATE:

?£._"fDRfX]S:500 MG/24 HOUqRS SKI_I-RABBIT MILD IRR/TATION; I00 MG/24 HOO'RS
L_fE-PABBIT MODERATE IRRITATION; I00 MG RINSED EYE-RABBIT MILD IRRTTATION;

4090 MG/KG ORAI_RAT LD50; 2300 I_;3/1_/2HCiIRS I]qHA/.ATION-RAT LC50; 1200 ]vKZ/}t3/2
HOt-RS I]qHAIATION-MOUSE LC50; 2210 MG/KG SLUBCIIL_/EOUS-I_'X/SELD50; 117 MG/KG
I],qTRAI_ERiTONEAir_IYJSELD50; 800 _'ZZ/M3/2HODT{S I]_{AIATION-GUINEA PIG LC50;
REFRODUCITCE hnPf-TS Z_rA (ZINCS).
_,kO_OHYDRATE: NO []ATA AVAIIABI_.
DECAHYDRATE: NO DATA AVAILABLE.
C_]RCINOGEN STeS: NONE.

SODIUM CAPJBONATE IS TOXIC AND A SEVERE EYE, SI_, AND ICOC_S MEI._
IRRITANT.

Q
_ EFFECTS ANl) _' AID

I_AIATION:
SODILT_ CARBONATE:

IRR/T;C_T/_DXIC.

ACUTE EXlxOSURE- DUST_ OR VAPORS MAY CAUSE MUCOUS MEMEPA_E _TION WITH
_, SHORTNI_S OF EREA_{, AND GASIlgOINI_%TINAL C_ANGES. EXPOSURE TO
1200 F_/M3/2 HOU}_ WAS THE IZTHAL CDN_TION IN MICE TESTED.

C_RO!TIC E_- _TED OR I_LOI_-"ED _kq:Cb--'UREMAY CAUSE _RATION OF

THE __%SAL SEPIUM. _ TO A CONCEITI]_LTION OF I0 TO 20 VK3/_13OF A 2%
AQ?iDOUS SOLUTION OF SODIUM CARBONA_ FOR 4 HOLTRS/DAY, 5 []AYS/_ZK, FOR
3 AND A HALF Iv_24THSCAUSED NO PRONOUNCED EFFEfJIS IN _Z%I.EICICE. HCY_,
AT HIGHER OON_TIONS, A DECP£ASE IN WEIGHT GAIN NAS RECORDED.

HISTOLOGICAL EXAMZD_TIONS SHO_T/3 THICk":_U]iGOF THE _-ALVEOIAR WALLS,
HYPEE_.ZLA, L_ID INFIL_TgATION, AND DESQUAMATION OF THE LUNGS.

FIRST AID- _ FRC_ EXPC6"LTREAREA TO FRESH AIR IMJVIEDIATELY. IF BREATHI.mK3
}{ASSTOPPED, FERFOI_q ARTIFICIAL RESPIRATION. KEEP PE2SON _?ARM _D AT RF_T.
TREAT SY_IFIOMATICALLY Ab_3 SUPPORTIVELY. GEF I_T_DICALATIEb_TION IMMEDIATELY.

SKIN CONTACT:
SODiI_ CARBONATE:
ITtRIT_T.

ACUTE EXPOSURE- CONTAC? MAY C__USE IRPJTATION AND RED_._LSS.CON_TED

e
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SOI/]I_ONS MAY CAUSE ER_, BLISTERI]_G AND SKIN h-ECR<)SIS.500 ]:G APPLIED
TO PABBIT SKIN FOR 24 H(NJPS PRODUCED MILD IRR/19_TION. A SINGLE
APPLICATION OF A 50% WF.IGHT BY VO_ AQUEOUS SOI/II_ON OF °_DDIIJMCAP/9ONATE

TO INTACT SKIN OF RABBITS, GUINEA PIGS, f'_D HUq'IANSSIK_,YD NO ER_q'HI]4A,
EDDHA, OR CORRf_ION. HOW£VER, WHEN APPLIED TO A]_,ADED SKIN, MODERATE
ER__A AND ED_4A FdESt_TED IN RABBITS AND HUMANS, WITH bUDGLIGIBLE EFFECIB
IN Gtr/2W_APIGS. IN ONEJIHIRD OF THE _ VOI/2_, TISSUE DESTRUCTION
_'_ASSEEN AT THE AHRADED SITES.

(Z'IRONICEX/K3SURE- REFEATED OR PROLONGED EXI:OSURE MAY CAUSE DEPJ4ATITIS A_K)
POSSIBLE "SOBA _"OF 2]-[EHANDS A/WD WTLISTS. SENSITIVIq_ REACTIONS MAY
OCL-tnRFRCM REPEATED _.

FIRST AID- RD4OVE ODNTAMI]{%TED _ AND SHOL-_ I]_IEDIATEU_Y. _'_ASHAFFECTED
AREA WITH SOAP OR MILD D__T AND LARGE AMC_qTIS OF _ U_/YIL NO
EVIDENCE OF (2{E_4ICALRI_,IAINS (APPROXH]_A.TELY 15-20 MI__). GET' I,_DICAL
ATYEI/IqON I]_MEDIATELY.

E"£EO0_rfACT:

SODIUM CARBQ_TE:
LRRITANT.

ACI/I_ EXPOSURE- CONTACT WITH DUSTS MAY CAUSE SEr:ERE IRRITATION WITH REDLT_SS,
PAIN, ArID B_ VISION. APPLICATION OF i00 MG TO RABBIT EYES AND THE/4
R.D_'SEDCAUSED ONLY MILD IP/R/TATION. IN SOI/3TI_{, SODIL_ CARBONATE IS

SUFFICIENTLY ALk?d/]_ TO E_,IAGE THE CDRNEAL EPIT}-r2Z/L_,I, HUT IF _41_/LY
_'_HED FROM THE EYES WI_{ hTd]ER IT IS UNII]<KLY TO CAUSE PERJ,F_EN-fDfi_GE
TO THE CORNEAL STRObIA. AN APPLICATION OF SEVERAL DROPS OF A 10% SOI//I_ON
(i=_10.7) TO A RABBIT'S EYE FOI/I_CED BY IRRIGATION _qTH WATE_ FOR 30
SECONDS CAUSE/3 NO DETECTABLE INJURY. CON_TFD SOIl/lIONS MAY CAUSE
NECRC_IS OF THE EYE.

(h{RONIC EX__OSURE- DEPENDING UYON CONDON AND DURATION, S'_qJYq_.4S
MAY BE THOSE AS FOR AC_/I_ _.

AID- W'_ EYES _IATELY WITH _ AFK)_IS OF _ATER, _IONALLY
_UPPER AND L_'_R LIDS, UNTIL NO EVIDENCE OF (_/_C[CAL .REMAINS (AT
5-20 MINtrfES). COI_ IRRI_ WITH NORMAL SAI/.NE L_/YIL THE PH

ms Rmmm-m TO COVmwrm sumuLE
I_d3ICAL ATYE2riqON I_4EDIATELY.

INGF_TION:
SODI-G_ CARBONATE:
Co--IrE.

ACJI_ _7RE- I/_GFSYION MAY CAUSE CO--ION OF THE -GASTRIC _._OOSA h-ITH
SORE THROAT AND PAIN. IT MAY CAUSE __4AL DISq_,'CES SUCH AS
._L_USEA,VO:CITL-NG,ABDC_CKNAL PAIN, AN_D DIARP/-_I_.DEA_-H IS GD,_m-2AILYDt'E TO
CIRCLU_A573Ry COLIA/XSE. THE F-SIq]4ATEDiZTHAL HL_AN DOSE IS APFROXI;'_TE.LY
30 GR_Y_S.

CHRON-IC __71_DS'CRE-SODIUq{ CARBONATE IS USED AS A GE/_ERAL _E FOOD

ADDITIVE. NO AIWERSE EFFECTS PAVE BEEN PZPORTED FRC_ _q_E TO St,_ALL
A2_ .

FIRST AID- DII/YYE THE AI/<ALI BY GIVING WATER OR MII/< I]{'_EDIATELYAND ALLOW
VC__G TO CCC_'R. AVOID _C LAVAGE OR [MEYICS. ESO_OOPY IS THE
ONLY }_'/ TO EXCIUDE THE POSSIBLIT_ OF CORROSION IN THE UPPER

GASTROINTESTINAL TRACT; IF CORRC_,ION IS SUSe, ESOP6AGOSCOIA' SH(X/[/]

USUg//LY BE PERFORMED WITt{I_ 24 HgURS (DREISBACH, HANDBOOK OF POISONING,
12TH F.D.). MAINTAIN _y AND TREAT SHOCK,. IF VOMITING OCL-Lq_S,KEEP HEAD
BEIfX{ HIPS TO HELP PREVENT ASPI'RATIC_g. GET MEDICAL ATTDrfION I_'IF/3iATELY.

;_2,r/qEx3TE:

NO SPECIFIC _],_i_I_. TREAT SYI_=q_,,:ATICALLY At_ Sb-P_ORTI%___Y.
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REACTIVITY SECTION

REACTS WITH _CI_R WITH THE EVOLUTION OF }_9%.T.

I2:CC6IPATIBILI"IUZES:
SODIUM CARBONATE:

ACIDS (STRONG): MAY REACT "vIOLENTLY.
(HOT): EXPLCSrVE REACTION.

A_DNIA + SILVER NITRATE: ID(PIDSIVE REACTIC_ bq:ON HEATING.
AN _C AMINE + A CHI/9_ _: EX_IIC REACTION.
2_4-D]]T/TROTOLL/_CE: INCREASES L_PLOSIV_CESS.
FI/X)RINE: VIOLERY IGNITION.

(B[/RNING): REIF_ASES RF,ACTIVE SODI-L2{.
I_OSPHOIRUS PEh'IDXIDE: HIGHLY EXOIHFIRMIC REACI_[ON.
SODIUM SIK2IDE (HOT): EXPIDSIVE REACTION ON ODNTACT WITH _47_TER.
S[/I/X3RICACID: VIOLENT ERUPTION.
2,4,6-TR!NITROID_: REDUCED EXPLOSICIN T__.
ZI2¢C: OORROSIVE.

DECV.,Y_'<)SITION:

THI_,_kL D_ITION FRODUCTS F_Y INCI/]DE TOXIC _DDIL_40k_DE AND TOXIC OXIDES
OF C_.

I_LY_,_RIZTLTION:

H_/ARIXJJS POLYMERIZATION HAS NOT BEEN __IIID TO _ UNDER NOR/v_L
T_P_ AND PRESSURES_

Sq_ORAGE-DIS IK)SAL

OBSERVE ALL FEDERAL, STATE AND _ REIZLU_ATIONS WHEN STOR.I_G OR DISIXDSING
OF THIS _CE.

**STORAGE**

STORE AWAY FROM IN,_PATIBLE SUBSTANCES.

CONDITIONS TO AVOID

NONE REPORTED.

SPILLS AND LEAKS

OCX_'PATIO_CAL-SPILL:

D-12
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5ZCEEP UP A_ PI/%CE I_ SUIT/_BLE (FIBERBOARD) O0__ FOR RECI__ATION OR
LATER DISPOSAL.

%_[i_IATION:
PROVIDE LOCAL EXHAUST OR _ DILLrfION VENTILATION SYSTEN.

RESPIRATOR:
T_E FO_ ;__SP_RS ARE _,_3_DED BASED ON INFO_"ION FOUND IN _HE

FHYSICAL DATA, TOXICITY AND HEALTH EFFECTS SECTIONS. THEY ARE RANKED IN
ORDFLR _M MXN'/_ TO _ RESPIRATORY PRCrfECTION.

THE SPECIFIC R]_PIRATOR S_ MUST BE BASED ON CDNTAMI]KATION I_ArELS FOUND

IN THE _DRK PLACE, MUST NOT EXCEED THE WORKING 1/]KITS OF THE RESPIRATOR AND
BE JOIHfLY APPROVED BY THE NATIONAL IN_ FOR _ATIONAL SAFEI"f AND

HEALTHAND THE Mm_ SAFETY _ HEALTH ADMn_SrRA__ON (NICSH-_SHA).

DUST AND MIST RESPIRATOR _ A FuLL FACEP_.

ALR-I_'RI_ FJLL FACEPIECE _PIRA_TOR WITH A HIGH-EFFICIENCf P_CUIATE
FILTER.

PO__ AIR-HJRI_ RESP_R WITH A TIGHI_-FITIq_G FACEPIECE AND
HIGH-EFFIC_CY PARTICIS_ATE FILTER.

TYPE 'C' SUPPI/HED-AIR RESPIRATOR WI_H A FULL FACEPIECE O_ IN

FP_SSURE-DE_ OR _ POSITIVE PRESSURE MODE OR WITH A FU'LL FACEPIECE,
HEI_IET OR HOOD OPERATED IN CD_S-9_ MODE.

_2FRES-C_N_f_INE/9HRFA_TH_G APPARA_q_S WITH A FULL FACEP_ OFERATED INSIZ_-D_Z_2_D OR OTHER POSITIVE FRESSURE MODE.

FOR FZREFIGHTING AND _ I_ZDIATELY DANGER¢/3S TO LIFE OR _ CONDITIONS:

SELF-CO_ EREATHING APP_/<AZ_S WITH _Z/LL FACEPIECE OPERiTED IN _SURE
D_AND OR OTHER I_OSITIVE PRESSURE MODE.

SUPPI/ED-AIR RESPIRATOR WITH _ULL FACEPIECE AND OPEPATED IN ;_RESSURE-DE_/D
OR OIHER POSITIVE PRF_SSUP_ MK)DE IN CCMBINATION WITH AN AUXILIARY
SEI2-CL_rfAINED EREA_THING APPARA__J_ OPERATED IN PRESSURE-D_,IAND OR OT_HER
[-OSITIVE PPJESSI/REMODE.

CLO_G:

_,IPLO_E MUST _TAR APPROPRIATE I_._ECT_ (DIFERVIOUS) ClfrfHING AND EQUI__
TO VREVENT REPEATED OR PROI_O{_ED SKIN CONTACT _CITH THIS S_TANCE.

GLOVES:
E_I_OYEE IVK]5_;,_ API=_PR/.ATE _CTIVE GLOVES TO PREVENT CXDNTACT WITH THIS
S_%TANCE.

EYE _ON:
EMPLOYEE MUST WEAR SPIASH-PROOF OR EUST-RESISTA_ SAFETY C49C4ZLESTO PREV_rf
OgN_fACT WITH THIS SUBSTANCE.

E_{ERGD_CY _ FACII/TIF_:

D-13
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h_-HKRE__2E IS AI,TYPO_SIBILI_f %_iAT AN EIPiO_'S EYES 7%_,TD/ORSkq_ I,_AYBE
_/_ED %0 THIS StTBSTANCE, THE I_IPLOYER SHCXTI/)PROVIDE AN EYE DCASH FOLTNTA_I_
_-_ _JICK DR_C_ SHC_TER WITHIN THE I_/3IATE WORK AREA FOR F_'_ERGENCYUSE.

O AIIII_RIZED BY- _ATIC_AL _ SERVICES, INC.

CREATION [IATE: 12/19/84 REVISIC_q DATE: 10/13/89
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_,IA.TER.T_ALS_/-'EI'YDATA S]-]_--T"9 0}LS12880 Rev i.sion 0

_ATIC2'@_L _ SERVICES, ]]_C. E___CY CONTACT:
450 S_ AVENUE, SI/ITE 2407 JOHN S. HRANSFORD, JR. (615) 292-1180

g YORK, NEW YORK 10123

0) 445-MSDS (212) 967-1100

SUBSTANCE ID=_rYIFICATION

CAS-ITuq4BER554-13-2
1ZI'F_,C-_ (1.75800000

Sb-RgrANCE: _'I¢ CARBONATE

TRADE N_ES/SYNOIeLMS:

CARBONIC ACID, DII./IH!-o_SALT: DILi_ CARBO_kTE: CARBONIC ACID,
LI_{IIIM SALT: I/q'HIUM CARBONATE. (LI2003) : CAPJgOLITH: ESKALITH:
H_REX: LITHONATE: I./THOT_ABS: PI_Z2qUR: L-II9 : C]/203 : OHS12880

CHI2.[IC_.L FAMILY:
INO_C SALT

!,_LECI,q_ARFORMLq_A: LI2-C-O3 I,_TF._ WEIGHT: 73.89

_CI.A RA.TI_7,S (SCALE 0-3) : HEAL%_4=3 FIRE=0 REACITVI"FL=0 PEPSISTI]_0
.q_PAPATI]_]S (SCALE 0-4) : _=U FIRD=0 REACIIVI_f=0

COSIPONI]/ISAND CONTAMD_2TI_

C_'[BDNEDTf: _ CARBO{[ATE PERCIgTf: i00

__CC(]/PATIONAL EXI:OSURE LI]KITS ESTABLISHF/9 BY OSHA, ACGIH, OR NIOSH.

PHYSICAL []ATA

DFESCTLIIrFIC_: I'_ITE CRYSTALLI_qE PU_I)ERo

BOILI_G POINT: 2390 F (1310 C)

(DECI]6fPOSES) _ POI]Tf: 1333 F (723 C)

S?ECIFIC _n_AVITY: 2.11 SOLUBILITY ]27hg_TER: 1.54% @ 0 C

PH: 11.2 @ 1% SOUJI_ON

OTIHER SOL%_TPS (SOL%_ZrP - SOI/TBILITY) :
IESOI/JBLE IN AIfI)HOL, ACETONE, A_'-'2'Z_NIA.

FIRE A2_D EXPLOSION [IA_TA

FI]AEAND EF_LOSION HAZARD

NEGLIGIBLE FIRE HAZARD WH]D_ EXPOSED TO HEAT OR FIAME.

D-15



F____F.FIGHTINGMEDLZ_: DOE/RL-90-25
EXT_C/.TISH USING AGENT SUITABLE FOR TYPE OF SUPPLING FIRE. Revision 0

_oRG_H_. MOVE CONTAINER FRC_ FIRE AREA IF RgSSIBLE. AVOID HREATEZNG; KEEP _CD.

TOXICITY

LITHIUM CARBONATE:

4111 MG/KG ORAL-H_ TDLO; 54 MG_ ORAIr-MAN TDLO; 8 MG/KG ORAIz-MAN TDLO;
1080 MG/KG/13 _/EEKS INTE__ O_ TDLO; 120 MG/FG/10 [IAYS I]',TfE_,_
ORAL-_K>MAN TDLO; 525 MG/KG ORAL-RAT LD50; 531 MG/KG OP,AIz-MK_SE LD50;

556 MG/KG/32 DAYS UNREPOI_I"ED-WC(,_kNTDIO; 500 MG_ ORAL-DOG LD50; 156 HG/KG
_NEAIz-RAT LD50; 241 FK3/KG _VENOUS-RAT LD50; 434 MG/IKG
_S-RAT LD50; 236 MG/KG • MOUSE LD50; 497 Iv_3/KG
I_q_RAV]ENCXJS-MOUSELD50; 413 MG/KG SI/BCI/LANE_S-_3USE LD50; MUTAGENIC ZI_IA

(RTECS) ; REFI_DUCTIVE EFFECTS ZIATA (IRCFECS); TUMORIGENIC []ATA (RTECS).
CARCINOGEN STA_'JS: NO_E.

CARBONATE IS AN EYE IRRITANT AND MAY IRR/TATE THE SKIN AND

k_C_S I_TF_-4BP,A.hrF_S.POISO_rI'NGI_,_YAFFECT THE NERVOUS SYSTEM, KID--S A/_D
TH_]_OID. PEPSK)NS AT INCREASD RISK FYCAM _ MAY INCI/JDE I]IDMDUAIS
;ZrTH SIGNIFICANT CARDIOVASCITIAR OR RDCAL DISEASE; SODIUM AND WATE/R

I_.IZAI__NCE;AND VREEXISTI2qG HYPOTHYROIDISM. TASKS __G _S
I_AY BE IMPAIRED.

O HF_ALTH EFFECTS AND _ AID
I]_{ALATION:
LITH172,4CARBONATE:

ACJfE EXPOSURE- INHALATION FLAY CAUSE CIX]GKLNG, SORE T_ZROAT AND IRRITATION.
CET_NIC _- NO []ATA AVAIIABLE.

FIRST AID- REPROVE FROM EKI:_]RE AREA %X) FRESH AIR IMMEDIATELY. IF BREATHING
HAS STOPPED, PERFORM ARTIFIC/AL RESPIRATIONS. KEEP PERSON %_M AND AT REST.
TREAT Sk_CVID_Z%TICALLY AND SUPPOKFI_v[ELY. GET MEDICAL _ON IF_IEDIATELY.

SKIN CONTACT:
LiTHIL_ CARBONATE:

ACITYE EXPOSURE- APPLICATION OF 0.5 GRAMS TO RABBIT SKIN UNDER Cx2CU_ESIVE
WRAP FOR 4 HOURS PRODUCED FffNI_&_LIRRITATION. A GRADE OF 0.3 ON
A SCALE OF 0 TO 8 _ REPORTED FOnG A 30 MII/0_fET_2,TfERV_AFTER
T_£E SKIN k_AS RINSED. ONE RABBIT IN THE S%_JD_ZHAD SLIGHT ERYTHEMA
ON [IAYS 1-4 FOLi_qING THE EXPOSUqRE.

_NIC EXIX3SURE- NO [IA.TAAVAIL_.BLE.

FIRST AID- REPROVE ODNT_AMINATED CI£TII-IINGAND S_K)ES I_,[EDIATELY. _'___HAFFECTED
AREA WI_I SOAP OR MILD DETERGENT AND LARGE A_,_rl_ OF WATER UNTIL NO

EVIDENCE OF CH]D_CAL _S (APPROX]]_ATELY 15-20 _fUCL/IT_).GET MEDICAL
A_ON I_EDIATELY.

EYE CONTACT:

0
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ACIII_ EXPOSURE- INSTILLATION OF 0.i0 GRAMS INTO RABBIT EYFS PRODUCF/)

MODERATE IRR2Z%TION. SLIGHT TO MILD OORNFAL OPACITIES, IRITIS,
SLIGHT TO MODERAX_ CONJL_CITVIEXS, H_ORRHAGES AND _{ITE AREAS
ON THE ODN]IJNCITVA WERE NOTED. A GRADE OF 41 ON A SCAI_ OF 0-ii0

REPORTED AFTER 24 HOURS. NO EFFECq_ WERE NOTED BY DAY 7 OF _qTIE
SXI_Y. _ASHING THE EYES WITH TAP WATER SHORTLY AFTER EXI:OSLrREDECREASED
BCYI_ THE S_ AND DURATION OF EFFECIS _ITH REOOVERY OCL-IJRR_]_GIN
4 [IAYS.

CHRONIC EXI_OSURE- REFEATED OR PROIlgNGED _ TO I2RITA_TPS MAY CAUSE
OONJUNCITVITIS.

FIRST AID- kgSH EYES IMMEDIATELY WITH lARGE AMCXJNTS OF ZAXER OR NO_M__L SAI__iE,
(X.'_ASIOHALLY LIFTING UPPER A_/D IIZ4ER LIDS, UNTIL NO EVIDENCE OF CH_41_AL
R_%A.INS (_PPROXIMAXIILY 15-20 M32_). GET _IEDICAL AXTENTION I]_[EDIATELY.

I]q_ON:

IJTKrt_ C_ARIDNA_mE:

ACirfE EXPOSURE- INGESTION OF A _ DOSE MAY CAUSE SEVERE _E__S
AI_D EFFECI_ ON THE CENTRAL NERVOUS SYSTem, RENAL FUNCTION AND FIIIID

AND EI_CTROLYTE BALANCE. S_[ZI_4S, POSSIBLY DEIAYED, MAY INCI/JDE

_{AUSEA, VC_]]_G, _, ANOREXIA, DIARRHEA, BII]RRED VISION, DRC_qSINF_SS,
_W-AE]fESS,TRICK)R, STACKIERI_G, BRADYC-ARDIA AND C_. MORE U._SUAL

_REACTIONS FAY INCI/IDE D__ WITH EEG CHA_-_S, ACTION FffOCIONUS,
RHABDC_YOLYSIS, ECG (_ANGES, GLY_, AND _//ZRGIC ERYI'HL_4A.
A PAINFUL DISCOI_DRATION OF THE FINGERS AND TOES _/gD COI/]/ESS OF THE
EXTRE_YIES _ 1 DAY OF THEPAPE[IIqC USE HAS _ REPO_. IN

SEVERE CASES, DEATH MAY OC(_!R DUE TD R_%_L FAII/]RE OR CARDIAC OR
I_7_PK)_Y _CATIONS. SOM_ SURVIVORS MAY HAVE IONG-1ASTING OR

__ENT S_, _K)STLY OF CEREBr_/AR _qlPZ BUT, SC_._ _rITH
FERII_{ERAL NEUROPAXHY OR PARKINSONISM.

K_ETAICEXPOSI/RE- REPEATED OR PROI/DNGF/DDEZESTION MAY CAUSE SYI_II_MS AS

LED IN ACUTE INGESTION. IN ADDITION, A _IET.AI/_C TASTE, DRY FKX/I_,
EXCESSIVE THIRST, ABDOMINAL PAIN AND INOONTINENCE OF URINE AND FECES

!,_Y OCC_R. NERVC_S SYSTI94 EFFECTS MAY INCI/JDE A DAZED FEEIX_G, CO._SION,
GIDDI]rESS, P'H_qTALlAPSES, DYSPRAXIA, DRCY,qSI],_SS, VF/d_C<), F-'m___DACHE,
_2_, RF211ESSNESS, ANXIEPY, SC_E SUPPRESSION OF THE REM I_HASES

OF SLEEP, POSI%q'VE REX{BERG SIGN, BLACKOUT SPELI_S, SXIII_R, _TUS,
A_qD UNCONSCIOUSNESS. NEIIROLOGIC ASYmmETRY, PSYC__R
R__TION, SI//RRED SPEECh, I_'STAG_'_SAND EPILEPTII:DRM

SEIZURES MAY OCll_. PSEIK]OII2.K)R_ (INCREASED D/IRACP._]T/AL
FRESSURE AND PAPILIZDEMA) HAS BEEN RER3RTED AND _¥ POSSIBLY RESULT
IN EN!ARG]94_'rf OF 'D{E BI/]qD SPOT, CONSTRICYION OF VISUAL FIELDS AND
_IgTIUAL B_S DUE TO OPIXC ATROI_{Y. FHOIOPHOBIA HAS BEEN REPORTED.
_4JS_ EFFE£TS MAY INCIL_E TR_'_0RS, ATAXIA, _3SCUIAR AND REFLEX
HTPER.II_%ITABII/I_ WITH FASCI_TIONS, %%_G AND SPASTIC OR

C_OREO-ATHEIOTIC MO_, _ RIGIDITY, PARKINSONISM AND
DYSTONIA. T_O CASES INVOL_G SEA_%E GEt--ZED SENSO_R

PERI_ NEI/ROPAXHY HAVE BEEN RE_ORXED. CARDIAC ARRHYT_[IAS,
_SION, _PHERAL CIP.CIIIATORY OOLIAPSE, AND I]_TITIAL
_ffOCARDITIS ARE POSSIBLE,. II-IIKOCfIDSIS IS FAIRLY _N.

E_DDCRI]_E EFFECTS MAY INCI//DE DI_ IODINE _LISM, STi]4UIATION
OF ANTIX_fROIDAL ALUO-ANTIBODIES, HYPO_IDISM WITH MYXEDE_4A, OR
RARELY _IDISM. OSTEOPOROSIS, AN INCREASE IN SER[2_ TOTAL
CAI_IUM, IONIZEX) CDJ.CI[_ AND PARATHYROID HORMONE AND INDEPENDENTLY
FUNCIqOI_fNG PARATHYROID AD_ HAVE BED{ REI=ORTED. TRANSITORY _IC
SYh'T.)R_ AND A_ _C DIABETES INSIPIDUS MAY COCUR. TRANSIE_P
}{_LYCIMIA, LOitERED URINARY OONCE2TIT_qq_G ABILITY LEADING TO

HYI_ERNA_ AND HYPERC_OIALITY, SODIUM DEPLETION, P0LYURIA,
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GLYCCb'q/RIA, 0LIGURIA, ANUR/A, AND AZ_ ARE POSSIBLE. I._RPHOI/>GIC
CHANGES WITH GI/_,,_RLKAR AND INTERSTITIAL FIBROSIS AND NEI:HR_N ATROI:'HY HAVE
BEEN REPORTED. HC_'_, A CAUSAL REIATIONSHIP HAS NOT BE_ ESTABLISHED.

DE_,_IOLOGIC EFFFJCI_ I_AY INCLUDE CIrfANUDJJSHYPERA_LGESIA OR ANESTHESIA,
X_OSIS CirfIS, _¢IC FOILI(XIIZTIS, GENERALIZED _S WITH OR

WTIhKX_ RAg'H, DEVEI_OI_._gCTOR EXACERBATION OF AQCE OR PSORIASIS,

COTANEOUS _ AND AI/]I_. HYPER- OR HYPO-I'HE_A, WEIGHT GA/_,
EDE_iA OF THE kNgU.ES A_/D WRISTS, AND SEXLrAL DYSFUNCTION HAVE BEEN

_BTED. DKkTH l,gkY(_ DUE TO RENAL FAILURE, ERA.IN []A/,_.GEOR
_I[//f2qARYCFM_ICATIONS. _M READILY CROSSES %_HE PIAC_rf_AL
B_._RIER AND IS EX_ IN ERFAST MII/<. THE USE OF IXTHI_4 IN

PREGNANCY HAS BEF2¢ ASSOCIATED WITH NEONATAL GOITER, C_2,DIAC
_C24AI/]_ _ ESI_ZIAILY EBSTEIN' S, CDTIRAL NERVOUS SYST_ DEPRESSION
A>_ HYI_NIA. MARKED FUNCTIONAL AND STRUCI_ C_GES IN TEE
KIdnEYS OF h_WBORN RATS EXPOSED TO __4 VIA THEIR MUYHER'S MILK
,_"_'VE BEL_ REi::OI_"ED. A._,rE2SE EFFECqS ON NIINkTIO!,,,I' T"I',,IRATS AND 'F?,IBRYO
'/IABII_/I"fIN MICE P_VE BEEN ATYRIBLrfED TO _, AS HAVE _TCGIgTICITY
IN SD_I',_,CAI./_,I S_ AND CLEFT PAIA_TES IN MICE. HOW£VER, UIHER STUDIES
IN RATS, RABBITS AND MC_TKEYS HAVE _ NO EVIDENCE OF LITHIUM-INDUCED
DEVELOI_{E_rfAL DEFECTS. _ HAS BEEN REPO_ DURING
TREA_q]_-"_rf.HO_-VER, AN EPID_4IOIIXZIC S'ItIDYINVOLVING A POI_JIATION
OF 173,000 PERSONS YEILDED NEGATIVE _.

FXPST AID- IF VICT]3M IS CDNSCIOUS AND PRODUCITVE VC_ITING HAS NOT Al.READY

CCL-LqgRED,R_4OVE POISON BY IPECAC __SIS OR GASI]%IC LAVAGE. (GOSSFJ__q,
_,[FI}{A.I'_ HODGE, CI_TICAL TOXIOOI/DGY OF CtT_{ERCIAL PRODUCI_, 5TH EDI_flON)
_'t_d_TZAI]qAI_'_AY, RESPIRA3qON _2qD BLOOD PRESSURE. GET _DICAL ATTENTION.
A_]TISTRATION OF GASTRIC LAVAGE SHCX/I/)BE PERFOR_/3 BY Qt___IFIED MEDICAL
PK_SON_ ,_L.

_],q'l_:

hK) SPECIFIC ANTI_. TREAT SYMPIF2_ATICALLY AND SUPPORTIVELY.

0
REACYIVITY SECTION

RE-ACTIVITY:

STABLE U-NDER NOR_L T___ AND F_S873RESo

]] ;CC_<?ATI.BILYTIES:
L__-T}{l-u]_CARBO_{ATE:

ACIDS (DII//FE): D_ES.
ACIES (SIR<)NG): MAY REACT VIOIZNTLYo
F_JSOR/9_E:DEC_,_OSES _ INCANDESCENCE.

;._---TALS:MAY BE C_RKOSIVE IN THE PRESCE_CE OF MOISqlIRE.

DE,CC_.[POSITI ON:

Tr{E_._%LDEC_._zOSITION VRODUCPS MAY I]_CI/JDETOXIC OXIDES OF CARBON.

i_I.:Y_,ffIR.IZATION:

H_v-ZAPJ3OUSI:OLY]_ZATION HAS NOT BEEN REPORTED 'lD _rR L_;DER NO_,_ZLL
TE"_ERAffURES A_ PRL_qTRES.

_IO_AGE-DISPOSAL

D--18
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OBSEF_v'EALL FEDERAL, ST_ZI_ A/,q)LOCAL _IC2qS WHEN SgDRI}_G OR DISPOSITqG
OF THIS SUBSTANCE. FOR ASSISTANCE, CONTACI' THE DISTRICI' DIRECIDR OF _I_E
E CVIRO__ PRCrfECYION AGENCY.

**SqDRAGE**

STORE AWAY FRC_ INCC_APATIBLE _CES.

CONDITIONS TO AVOID

VREVE_rf DISPERSION OF DUST IN AIR.

SPILT_S AND

CXIL-I/PATIONA/.r-SPILL:

FOR LARGE SPILT_S, SWEEP UP WITH A I,ZI_ OF DUSqUZNG AND PIACE INTO SUITABLE
C_LE_N, DRY O9_rgAIIqERSFOR .RECIAPATION OR L_ZFER DISPOSAL.

PZSIZX/E SHCIFLO BE CT.F_ANEDUP USING A HIGH-EFFICIENCY PARTIO.FIATE FILTER
\%CJ_C.

EqJII_rt SECTION

IATION:
DE I/)CAL EM/IAUST OR GEs'ERAL DILUTION VENTIIATION SYSTEM.

RESP_R:

THE FOLI/_qING RESPIRATORS ARE _CDED BASED ON INFOI_ATION FOUND IN THE
PHYSICAL ZIATA, TOXICITY AND _ EFFECTS SECIqONS. THEY ARE PANKED IN
ORDER FROM MINIMUM TO F_.XL,'IUMRESPIRATORY PROYECIrION.

SPECIFIC RESPIPATOR S_ED MUST BE BASED ON (X)NT_2,II]qATIONLEVELS I_CD
- TN _ %COP}<PIACE, MUST NOT EX_ THE WORKING I//VIITSOF %_[E RESPIRATOR AND .....

BE JOINTLY APFROVED BY THE NA.TIO_.IALD_STITtTI_ FOR _ATIONAL SAFEI"f AND

AND THE KZNE SAFETY AND _ ._[ZNIS_RA_TION (NIOSH-MSHA).

DUST A_q9 MIST RESPIPATOR.

AIR-_JRIFYING RESPIRA%X3R WITH A HIG_I-EFFICIENCY PAIRCI__ FILTER.

• POWERED IR-RJRIFYING RESPIRAZDDR WITH A DUST AND MIST FIL_IER.

PCXCERED AIR-I_/RIFYING RESPIRATOR WITH A HIGH-EFFICIENCY PARTICUIATE FILTER.

TYPE 'C' SLTPPI/_ED-AIR RESPIRATOR OPERATED L-NTHE PRESSLrRE-DF_ OR OTHER
POSITIVE _2_q/RE OR ODNTiNLK)US-FLOW MODE.

SELF-fI_FfAINED BREATHING APPARA%XJS.

FOR FIREFIGHY£]qG A_'/DOITHER I_IEDIA'_Y DAN_S TO LIFE OR HEALTH OONDITIONS:
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SELF-CONTAI_ED _ APPARA_US _'_lq_FUIL FACEPIEC_ O_ IN I_RF_SSURE
Dh_4AND OR OYHER POSITIVE _ I,DDE.

O_J__R _ AIR RESPIRA.TOR WITH FJI/_ FACEPIECE AND OPERATED IN PRESSURE-DE_'_[D
PC_ITIVE I_%ESSURE MODE IN C_._B_ON WITH AN AtDCILIARY

SELF-CONT.A/I_ED HREATHING APP2_S OPERATED IN PRESSURE-D_4AND OR CrlHI_
POSITIVE_ PRESSURE MODE.

CLOTHING:
PT-OTEClTVE CtDIHING NOT REQUIP/_. AVOID REPEATED OR FF_IDNGED CONTACT WITH
THIS _CE.

GLOVES:
E,_LOYEE MUST WF2_ APPROPRIATE FROI_CITVE GLOVES TO FRE%<E_T CO}trACT WITH THIS
S%_SI_NCE.

m_EPmn_'nON:
Z_LOn_ MUSTWFARSPIX_-_F OR DUST-_ESlSTA__ C_U_S TO __
ErE CONTACT WITH THIS StHSSTANCE.

_,_q%_._CY EYE _,_SH: _E _P_E IS _Y POSSIBIi/I_ THAT AN EMPIDYEE'S EYES I,_AY

BE _ED TO THIS SUBSTANCE, THE _PLOYER SHCIrLD PROVIDE AN EYE _7_SH
FEO]/fAIN WITHIN THE I!_,[EDIA_TEWORK AREA _'OREMERGENCY USE.

_RIZED BY- CCCIYPATI_AL }{FAITH SERVICES, I]_C.

@
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I Figure E-I. A View of I05-DR Reactor Building
2 from the LSFF (Fan Room) Side,
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I Figure E-2. The Exhaust Fan Roomof the LSFF.

®
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I Figure E-3. The Exhaust Fan Roomof the LSFF.
2 (Looking at the Southeast Corner)

z
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] Figure E-4. The Large Fire Test Roomof the LSFF.

E-4



DOE/RL-90-25
Revision 0

I Figure E-5, The Large Fire Test Roomand Apparatus of the LSFF.
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] Figure E-6. The Small Fire Test Roomof the LSFF.
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i Figure E-7. The Sodium Handling Roomof the LSFF.
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!

] Figure E-8_ Filter Building (117-DR) Used to Clean up
2 the LSFF Exhaust Before 1983.
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DR Reactor Core

1720-DR .Gravel Bed Scrubber
_

89112054,,23CN

i Figure E-9. The Gravel Scrubber (Installed in 1982) is the
2 Metal Building to the Right. Tile 1720-DR Building
3 is the Metal Storage Building to the Left.
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I Figure E-lO. The Office Area of the LSFF.
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I APPENDIXF
2

3 QUALITYASSURANCEPROJECTPLAN
4 , FOR CHARACTERIZATIONAND VALIDATION
5 SAMPLINGAT THE LARGE SODIUM FIRE FACILITY
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I GLOSSARY
2
3

4 Accurac.y:For the purposesof closureactivities,accuracy is interpreted
5 as the measureof the bias in a system. Analyticalaccuracy is normally
6 assessedthroughthe evaluationof matrix spiked samplesand reference
7 samples.
B

g Audit: For the purposesofclosure activities,audits are consideredto be
10 systematicchecks to verify the qualityof operationof one or more elements
II of the total measurementsystem. In this sense, audits may be of two types:
12 (I) performanceaudits,in which quantitativedata are independentlyobtained
13 for comparisonwith data routinelyobtainedin a measurementsystem,or
14 (2) system audits,involvinga qualitativeon-siteevaluationof laboratories
15 or other organizationalelementsof the measurementsystem for compliancewith
16 establishedquality assuranceprogramand procedurerequirements. For
17 environmentalinvestigationsat the HanfordSite, performanceaudit
18 requirementsare fulfilledby periodicsubmittalof blind samplesto the
19 primarylaboratory,or the analysisof split samplesby an independent
20 laboratory. System audit requirementsare implementedthroughthe use of
21 standardsurveillanceprocedures.
22

23 Blind Sample: A blind sample refersto any type of sample routedto the
24 primarylaboratoryfor purposesof auditingperformancerelativeto a
25 particularsamplematrix and analyticalmethod. Blind samplesare not

26 specificallyidentifiedas such to the laboratory;they may be made from27 traceablestandards,ur may consistof samplematerial spikedwith a known
28 concentrationof a known compound. See the glossaryentry for audit above.
29

30 Comparability: For the purposesof closureactivities,comparabilityis an
31 expressionof the relativeconfidencewith which one data set may be compared
32 with another.
33

34 Completeness: For the purposesof closureactivities,completenessmay be
35 interpretedas a qualitativeparameterexpressingthe percentageof
36 measurementsjudged to be valid.
37

38 Deviation: For the purposeof closureactivities,deviationrefers to a
39 planneddeparturefrom establishedcriteriathat may be requiredas a result
40 of unforeseenfield situationsor thatmay be requiredto correctambiguities
41 in proceduresthat may arise in practicalapplications.
42

43 EauipmentBlanks: Equipmentblanksconsistof pure deionized,distilled
44 water washed throughdecontaminatedsamplingequipmentand placed in
45 containersidenticalto those used for actual field samples;they are used
46 to verify the adequacyof samplingequipmentdecontaminationprocedures,and
47 are normallycollectedat the same frequencyas field duplicatesamples.
48

49 Field Blanks: Field blanks consistof pure deionized,distilledwater,
50 transferredto a sample containerat the site and preservedwith the reagent
51 specifiedfor the analytesof interest;they are used to check for possible
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I contaminationoriginatingwith the reagentor the samplingenvironment,and
2 are normally collectedat the same frequencyas field duplicatesamples.
3

4 Field DuplicateSample: Field duplicatesamplesare samples retrievedfrom
5 the same samplinglocationusing the same equipmentand samplingtechnique,
6 placed in separate identicallypreparedand preservedcontainers,and
7 analyzed independently. Field duplicatesamplesare generallyused te verify
8 the repeatabilityor reproduci,_ilityof analyticaldata, and are normally
9 analyzedwith each analyticalbatch or every 20 samples,whicheveris greater.
10

11 Matrix Spiked Samples: Matrix spikedsamplesare a type of laboratory
12 qualitycontrolsample;theyare preparedby splittinga sample received
13 from the field into two homogenousaliquots (i.e.,replicatesamples),and
14 adding a known quantityof a representativeanalyteof interestto one
15 aliquotin order to calculatepercentageof recovery.
16

17 Nonconformance: A nonconformanceis a deficiencyin characteristic,
18 documentation,or procedurethat rendersthe qualityof material,equipment,
19 services,or activitiesunacceptableor indeterminate. When the deficiency
20 is of a minor nature,does no; effect a permanentor significantchange in
21 quality if it is not corrected,and can be brought into conformancewith
22 immediatecorrectiveaction,it shall not be categorizedas a nonconformance.
23 However, if the nature of the conditionis such that it cannot be immediately
24 and satisfactorilycorrected,it shall be documentedin compliancewith
25 approvedproceduresand broughtto the attentionof managementfor disposition

26 and appropriatecorrectiveaction.27

28 Precision: Precisionis a measure of the repeatabilityor reproducibility
29 of specificmeasurementsunder a given set of conditions. Specifically,it
30 is a quantitativemeasureof the variabilityof a group of measurements
31 compared to their averagevalue. Precisionis normallyexpressedin terms
32 of standarddeviation,but may also be expressedas the coefficientof
33 variation(i.e.,relativestandarddeviation)and range (i.e.,maximumvalue
34 minus minimum value). Precisionis assessedby means of duplicate/replicate
35 sample analysis.
36

37 QualityAssurance: For the purposesof closure:activities,QA refers to the
38 total integratedqualityplanning,qualitycon_rol,qualityassessment,and
39 correctiveaction activitiesthat collectivelyensure that the data from
40 monitoringand analysismeets all end user requirementsand/or the intended
41 end use of the data.
42

43 QualityAssuranceProjectPlan: The QAPP is an orderlyassembly of
44 managementpolicies,projectobjectives,methods,and proceduresthat defines
45 how data of known qualitywill be producedfor a particularproject.
46

47 QualityControl: For the purposesof closureactivities,QC refers to the
48 routineapplicationof proceduresand defiredmethods to the performanceof
49 sampling,measurement,and analyticalprocesses.
50

51 ReferenceSamples: Referencesamplesare a type of laboratoryquality
52 controlsample preparedfrom an Independent,traceablestandardat a
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I concentrationother than that used for analyticalequipmentcalibration,but
2 within the calibrationrange. Such referencesamplesa_'erequired for every
3 analyticalbatch or every 20 samples,whicheveris greater.
4
5 ReplicateSample: Replicatesamplesare two aliquotsremoved from the same
6 samplecontainerin the laboratoryand analyzedindependently.
7
8 Representativeness:For the purposesof closureactivities,
9 representativenessmay be interpretedas the degreeto which data accurately
10 and preciselyrepresenta characteristicof a populationparameter,
11 variationsat a samplingpoint,or an environmentalcondition_
12 Representativenessis a qualitativeparameterwhich is most concernedwith
13 the proper design of a samplingprogram.
14

15 Split Sample: A split sampleis producedthroughhomogenizinga field sample
16 and separatingthe samplematerialinto two equal aliquots. Field split
17 samplesare usually routedto separatelaboratoriesfor independentanalysis,
18 generallyfor purposesof auditingthe performanceof the primary laboratory
19 relativeto a particularsamplematrix and analyticalmethod. See the
20 glossaryentry for audit above. In the laboratory,samplesare generally
21 split to create matrix spikedsamples;see the glossaryentry above.
22

23 Validation: For the purposesof closureactivities,validationrefers to a
24 systematicprocessof reviewinga body of data againsta set of criteria to
25 provideassurancethat the data are acceptablefor their intendeduse.

26 Validationmethodsmay includereviewof verificationactivities,editing,27 screening,cross-checking,or technicalreview.
28

29 Verification: For the purposesof closureactivities,verificationrefers
30 to the processof determiningwhetherprocedures,processes,data, or
31 documentationconformto specifiedrequirements. Verificationactivities
32 may includeinspections,audits,surveillances,or technicalreview.
33
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I 1.0 PROJECTDESCRIPTION
2
3
4 1.1 PROJECTOBJECTIVE
5

6 The purposeof characterizationand validationsamplingat the Large
7 Sodium Fires Facility (LSFF)will be to ensure that performancestandards
8 for closureof the facilityare satisfied.
g
10
11 1.2 BACKGROUNDINFORMATION
12

13 The locationof the LSFF and generalbackgroundinformationare provided
14 in the ClosurePlan developedfor the facility.
15
16
17 1.3 QUALITYASSURANCEPROJECTPLAN APPLICABILITY
18 AND RELATIONSHIPTO THE WESTINGHOUSEHANFORD
ig COMPANYQUALITYASSURANCEPROGRAM
20

21 This QualityAssuranceProjectPlan (QAPP)appliesspecificallyto the
22 field activitiesand laboratoryanalysesperformedas part of samplingand
23 testinginvestigationssupportingthe closureof the LSFF at the Hanford
24 Site. lt is designedto be implementedin conjunctionwith the specific
25 requirementsof the LSFF ClosurePlan. The QAPP is prepared in compliance

26 with the WestinghouseHanfordQA programplan for CERCLA RI/FS activities.27 This plan describesthe means selectedto implementthe overallQA program
28 requirementsdefined by the WestinghouseHanford CompanyQualityAssurance
29 Manual (WHC-CM-4-2)(WHC Ig89a),as applicableto CERCLA RI/FS closure
30 activities,while accommodatingthe specificrequirementsfor projectplan
31 Format and contentagreed upon in the Hanford FederalFacilityAgreement
32 and ConsentOrder (Ecologyet al. 1989). Although specificto CERCLA RI/FS
33 activities,the implementingprocedures,plans, and instructionsinvokedby
34 CERCLA RI/FS in the QA programplan are appropriatefor the controlof
35 investigationsrequiringcompliancewith RCRA guidelines. The program plan
36 containsa matrix of proceduralresources[fromWHC-CM-4-2and from the
37 WestinghouseHanfordClosureactivitiesand Site CharacterizationManual
38 (WHC-CM-7-7)(WHC Ig8gb)]that have heen drawn upon to supportthis QAPP.
39 This QAPP is subjectto mandatoryreviewand revisionprior to use on
40 subsequentphases of the investigation.Distributionand revisioncontrol
41 of this plan shall be in compliancewith proceduresQR 6.0, "Document
42 Control,"and QI 6.1, "QualityAssuranceDocumentControl,"all from
43 WHC-CM-4-2(WHC 1989a). The QAPP distributionshall routinelyincludeall
44 review/approvalpersonnelindicatedon the title page of the document and
45 all other individualsdesignatedby the WestinghouseHanfordTechnicalLead.
46 All plans and proceduresreferencedin the QAPP are availablefor regulatory
47 review on requestby the directionof the TechnicalLead.
48
49
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I 1.4 SAMPLINGAND TESTINGACTIVITIES
2
3 Field samplingactivitiesincludecharacterizationof the LSFF waste-
4 burn-relateddeposits,soil and concreteverificationsampling,and cleanup-
5 residuesamplingfor materialdisposal;a completedescriptionof all test
6 activitiesis providedin Section7.0 of the LSFF Closure Plan.
7
B
g '

I0 2.0 PROJECTORGANIZATIONAND RESPONSIBILITIES
11
12
13 2.1 PROJECTMANAGEMENTRESPONSIBILITIES
14
15 The EnvironmentalEngineeringand TechnologyFunction of Westinghouse
16 Hanfordhas primaryresponsibilitiesfor conductingthe samplingand analysis
17 for the LSFF (see Figure F-I for the organizationalchart). Responsibilities
18 of key personneland organizationsare describedbelow:
19
20 • ClosurePlan Lead (RegulatoryPermitting/NEPAGroup). The Closure
21 Plan Lead is responsiblefor overallprojectorganizationand
22 interfacewith regulatoryagenciesand DOE.
23
24 • TechnicalLead. The TechnicalLead will be responsiblefor overall
25 directionof samplingand testingactivities;responsibilities
26 includethe planningand authorizationof all work and management
27 of any subcontractedactivities,as well as overalltechnical
28 scheduleand budgetaryperformance.
29
30 • QualityAssuranceOfficer.The QualityAssuranceOfficer is
31 responsiblefor oversightof performanceto the QAPP requirements
32 by means of internalauditingand surveillancetechniques. The
33 QualityAssuranceOfficer retainsthe necessaryorganizational
34 independenceand authorityto identifyconditionsadverseto quality
35 and to informthe TechnicalLead of needed correctiveaction.
36

37 • Health and SafetyOfficer (EnvironmentalDivision/Environmelltal
38 Field Services). The Health and Safety Officer is responsiC,le for
39 determiningpotentialhealth and safetyhazards from radioactive,
40 volatile,and/or toxic compoundsduring sample handlingand sampling
41 decontaminationactivitiesand has the responsibilityand authority
42 to halt field activitiesdue to unacceptablehealth and safety
43 hazards.
44
45 • Field Team Leader. The field team leader is responsiblefor onsite
46 directionof samplingtechniciansin compliancewith the
47 requirementsof the ClosurePlan, this QAPP, and all implementing
48 EnvironmentalInvestigationInstructions(Ells).
49
50
51
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I • Office of Sample Management(OSM). The WestinghouseHanfordOSM
2 is responsiblefor coordinatingsample shipmentsbetweenthe field
3 team and the analyticallaboratory,resolutionof any chain of
4 custody issues,and for validationof all analyticaldata as
5 discussed in Section8.0 below.
6
7
8 2.2 ANALYTICALLABORATORIES
9

10 Soil samplesshall be routedto an approvedWestinghouseHanford,
11 participantcontractor,or subcontractorlaboratory,which shall be
12 responsiblefor performing the analysesidentifiedin this plan in compliance
13 with work order or contractualrequirementsand WestinghouseHanford-approved
14 procedures;see Section4.1.2 below. At the TechnicalLead's option, services
15 of alternatequalifiedlaboratoriesmay be procured for the performanceof
16 split sampleanalysesfor performanceaudit purposes,or for confirmatory
17 analysisof duplicatesoil gas samples. If such an option is selected,the
18 QA plan and applicableanalyticalproceduresfrom the alternatelaboratory
19 shall also be approvedby WestinghouseHanfordprior to their use in
20 compliancewith Section4.1.2 requirements. All analyticallaboratorywork
21 shall be subjectto the surveillancecontrols invokedby QI 7.3, "Source
22 Surveillanceand Inspection"(WHC 1989a).
23
24
25 2.3 OTHERSUPPORTCONTRACTORS

2627 Procurementsof other supportcontractorsmay be assignedproject
28 responsibilitiesat the directionof the TechnicalLead. Such services
29 shall be in compliancewith standardWestinghouseHanfordprocurement
30 proceduresrequirementsas discussedin Section4.1.2 below. All work shall
31 be performedin compliancewith WestinghouseHanford-approvedQA plans and/or
32 procedures,subjectto controlsof QI 7.3, "SourceSurveillanceand
33 Inspection"(WHC 1989a).
34
35
36

37 3.0 OBaECTIVESFOR MEASUREMENTS
38
39

40 The purposesof the samplingactivitiesare to determinereaction by-
41 productdepositcomposition,confirmthat the lead discovered(in the 1987
42 samplingactivities)is from paint used to seal reactortunnel walls, and
43 verify that any contaminationremainingis below action levels.
44

45 As noted in Section4.6 of Data QualityObjectivesfor Remedial Response
46 Activities: Volume I, DevelopmentProcess (EPA 1987),universalgoals for
47 precision,accuracy,representativeness,completeness,and comparability
48 cannot be practicallyestablishedat the outset of an investigation. Data
49 are available,however from previouslynegotiatedanalyticalcontractsfor
50 Hanfordsite investigations,the Data QualityObjectivesguidancedocument
51 cited above (EPA 1987), and from typicalcapabilitiescurrentlyexpected for

52 laboratoriesinvolvedin environmentalanalyses,that may be used as minimum
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I guidelinesfor the selectionof analyticalmethods appropriatefor this
2 investigation. Table F-I providespreliminarytarget values for detection
3 limits,precision,and accuracythat are intendedfor use in initial
4 procurementnegotiationswith the analyticallaboratorythat will routinely
5 performchemicalanalysesfor this investigation.After an individual
6 laboratorystatementof work is nego_iated,and proceduresare developedand
7 approvedas noted in Section4.1, Table F-I and this sectionshall be revised
8 to referenceapproveddetectionlimit, precision,and accuracycriteria as
9 projectrequirements.
10
11

12 Table F-I. Analytes of Interestand AnalyticalMethods
13 for I05-.DRLarge Sodium Fire FacilitySampling.b,d
14
15 Standard Minimum

16 Analytical Analyteof reference detection Precisionc AccuracyC
17 category interest method Iimitc
18

19 Inorganics Sodium 7770a 0.002 mg/L + 25% RPD _+25%
20

21 Lithium 6010a 5 mg/Le + 25%
22

23 Lead 7421a 1.0 mg/kg ± 25% RPD ± 25%
24

2s aMethods specifiedare from Test Methodsfor EvaluatingSolid Waste
26 (SW-846) (U.S. EnvironmentalProtectionAgency, 1986).
27

28 bAnalyticalmethodsshall be in compliancewith approvedWestinghouse
29 Hanfordor WestinghouseP_nford-approvedparticipantcontractoror
30 subcontractorprocedures. All proceduresshall be reviewedand approved in
31 compliancewith requirementsspecifiedin the WestinghouseHanfordQA program
32 plan for CERCLA RI/FS activities.
33

34 CMinimumrequirementsfor method detectionlevels,precision,and
35 accuracywill be method-specific,and shall be negotiatedand establishedin
36 the procedurereview and approvalprocess. Target values are indicatedwhere
37 appropriate;precisionis expressedin terms of relativepercentdifferent
38 (RPD) and accuracyas percentagerecovery.
39

40 dAnalysesshall be performedby an approvedparticipantcontractorof
41 subcontractorIaboratory.
42

43 eEstimatedinstrumentaldetectionlimit. Actual method detectionlimits
44 are sample and matrix dependentandmay vary.
45
46
47
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I Goals for data representativenessare addressedqualitativelyby the
2 specificationof samplinglocationsand intervalswithin Section7.0 of the
3 ClosurePlan. Objectivesfor completenessfor this investigationshall
4 requircthat contractuallyor procedurallyestablishedrequirementsfor
5 precisionand accuracybe met for at least 90% of the total number of
6 requesteddeterminations. Failureto meet this criterionshall be documented
7 in data summaryreportsas describedin Section8.I of this QAPP, and shall
8 be consideredin the validationprocessdiscussedin Section8.2. Corrective
9 actionmeasures shall be initiatedby the TechnicalLead as appropriate,as
10 noted in Section 13.0 below. Approved analyticalproceduresshall require
11 the use of the reportingtechniquesand units consistentwith the EPA
12 referencemethodslisted in Table F-I in order to facilitatethe comparability
13 of data sets in terms of precisionand accuracy.
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I 4.0 SAMPLINGPROCEDURES
2
3
4 4.1 PROCEDUREAPPROVALSAND CONTROL
5 ,

6
7 4.1.1 WestinghouseHanfordProcedures
8
9 The WestinghouseHanfordproceduresthat will be used to supportthe
10 ClosurePlan have been selectedfrom the QualityAssuranceProgram Index
11 (QAPI)included in the WestinghouseHanfordqualityassuranceprogramplan
12 for CERCLA RI/FS activities. SelectedproceduresincludeClosureactivities
13 Instructions(Ells)from the Environmentaland Site CharacterizationManual
14 (WHC IgSgb),and QualityRequirements(QRs) and Quality Instructions(QIs),
15 from the WestinghouseHanfordQualityAssuranceManual (WHC 1989a).
16
17 Procedureapproval,revision,and distributioncontrolrequirements
18 applicableto Ells are addressedin Eli 1.2, "Preparationand Revision of
19 EnvironmentalInvestigationInstructions"(WHC 1989b);requirementsapplicable
20 to QIs and qRs are addressedin QR 5.0, "Instructions,Procedures,and
21 Drawings;"QI 5.1, "Preparationof QualityAssuranceDocuments;"QR 6.0,
22 "DocumentControl;"and QI 6.1, "QualityAssuranceDocumentControl"
23 (WHC 1989a). Other proceduresapplicableto the preparation,review,
24 approval,and revisionof OSM and other Hanfordanalyticallaboratory
25 proceduressha!l be as definedin the variousproceduresand manuals
26 identifiedin the QA programplan for CERCLA RI/FS activitiesunder criteria
27 5.00 and 6.00. All proceduresare availablefor regulatoryreview on request.
28
29
30 4.1.2 ParticipantContractor/SubcontractorProcedures
31
32 As noted in Section2.1, participantcontractorand/or subcontractor
33 servicesmay be procuredat the directionof the TechnicalLead. All such
34 procurementsshall be subjectto the applicablerequirementsof QR 4.0,
35 "ProcurementDocumentControl;"QI 4.1, "ProcurementDocument Control;"
36 QI 402, "ExternalServicesControl;"QR 7°0, "Controlof PurchasedItems and
37 Services;"QI 7.1, "ProcurementPlanningand Control;"and/or QI 7.2,
38 "supplierEvaluation"(WHC 1989_). Wheneversuch servicesrequireprocedural
39 controls,requirementsfor use of WestinghouseHanfordprocedures,or for
40 submittalof contractorproceduresfor WestinghouseHanfordreview and
4] approvalprior to use, shall be includedin the procurementdocunentor work
42 order, as applicable. In additionto the submittalof analyticalprocedures,
43 analyticallaboratoriesshall be requiredto submitthe currentversionof
44 their internalQA programplans. All analyticallaboratoryplans and
45 proceduresshall be reviewedand approvedprior to use by qualifiedpersonnel
46 from the OSM, WestinghouseHanfordanalyticallaboratoriesorganizations,or
47 other qualifiedpersonnel. All reviewersshall be qualifiedunder the
48 requirementsof Eli 1.7, "Indoctrination,Training,and Qualification"
49 (WHC 1989b). All participantcontractoror subcontractorprocedures,plans,
50 and/or manualsshall be retainedas projectqualityrecords in compliance
51 with Eli 1.6, "RecordsManagement"(WHC 1989b);QR 17.0, "QualityAssurance
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I Records;"and QI 17.1, "QualityAssuranceRecordsControl" (WHC 1989a)_ All
2 such documentsare availablefor regulatoryreviewon request.
3
4
5 4.E SAMPLINGAND INVESTIGATIVEPROCEDURES
6

7 All samplingactivitiesshall be performedin compliancewith Eli 5.2,
8 "Soil and SedimentSampling"and Eli 5.13, "Drum Sampling"(WHC, 1989b).
g Samplesshall routinelybe routedto offsiteanalyticallaboratoriesfor
10 chemicalanalyses. AdditionalElls that have been selectedto supportthe
11 test activityare identifiedin Table F-2. Sample identificationrequirements
12 and containertype, preparation,and preservationrequirementsshall be as
13 specifiedin Eli 5.2. All samplingequipmentdecontaminationshall be in
14 compliancewith Eli 5.5, "Decontaminationof Equipmentfor RCRA/CERCLA
15 Sampling"(WHC Ig8gb). Other proceduresrequiredto supportcharacterization
16 and verificationactivitiesand data interpretationwill be incorporatedas
17 addendato this QAPP, or as additionalElls, as necessaryto supportthe
18 detailed requirementsof the LSFF ClosurePlan.
19
20
21 4.3 PROCEDUREADDITIONSAND CHANGES
22

23 AdditionalElls or Eli updatesthat may be requiredas a consequenceof
24 the LSFF ClosurePlan requirementsshall be developedin compliancewith Eli
25 1.2, "Preparationand Revisionof ClosureactivitiesInstructions"

26 (WHC 1989b). Shoulddeviationsfrom establishedElls be requiredto27 accommodateunforseenfield situations,theymay be authorizedby the Field
28 Team Leader in accordancewith the requirementsof Eli 1.4, "Deviationfrom
29 ClosureactivitiesInstructions"(WHC 1989b). Documentation,review, and
30 dispositionof instructionchange authorizationforms are definedwithin
31 Eli 1.4. Other types of documentchangerequests shall be completedas
32 requiredby the WestinghouseHanfordproceduresgoverningtheir preparation
33 and revision.
34
35
36

37 5.0 SAMPLECUSTODY
38
39

40 All samplesobtainedduring the implementationof the samplingand
41 analysisplan shall be controlledas requiredby Eli 5.1 "Chainof Custody,"
42 (WHC 1989) from the point of origin to the analyticallaboratory. Laboratory
43 chain of custodyproceduresshall be reviewedand approvedas required by "
44 WestinghouseHanfordprocurementcontrolproceduresas noted in Section 4.1,
45 and shall ensure the maintenanceof sample integrityand identification
46 throughoutthe analyticalprocess. At the directionof the TechnicalLead,
47 requirementsfor return of residualsample materialsafter completionof
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I analysisshall be definedin maintenanceof sample integrityand
2 identificationthroughoutthe analyticalprocess. At the directionof the
3 TechnicalLead, requirementsfor returnof residualsample materialsafter
4 completionof analysisshall be defined in accordancewith those procedures
5 defined in the procurementdocumentationto subcontractoror participant
6 contractorlaboratories. Chain of custodyforms shall be initiatedfor
7 returnedresidualsamplesas requiredby the approvedproceduresapplicable
8 within the participatinglaboratory. Resultsof analyses shall be traceable
9 to original samplesthrougha unique code or identifierdocumentedin the
10 field logbook. All resultsof analysesshall be controlledas permanent
11 projectqualityrecordsas requiredby QR 17.0, "QualityAssuranceRecords"
12 (WHC 198ga)and Eli 1.6, "RecordsManagement"(WHC 1989b).
13
14
15
16 6.0 CALIBRATIONPROCEDURES
17
18
19 Calibrationof all WestinghouseHanfordmeasuringand test equipment,
20 whether in existing inventoryor purchasedfor this investigation,shall be
21 controlledas requiredby QR 12.0, "Controlof Measuringand Test Equipment;"
22 QI 12.1, "Acquisitionand Calibrationof PortableMeasuringand Test
23 Equipment"(WHC 1989a);QI 12.2, "Measuringand Test EquipmentCalibration
24 by User" (WHC 198ga);and/orEli 3.1, "User Calibrationof Health and Safety
25 Measuringand Test Equipment"(WHC 1989b). Routineoperationalchecks for
26 WestinghouseHanford field equipmentshall be as definedwithin applicable
27 Ells or procedures;similarinformationshall be provided in Westinghouse
28 Hanford-approvedparticipantcontractoror subcontractorprocedures.
29

30 Calibrationof WestinghouseHanford,participantcontractor,or
31 subcontractorlaboratoryanalyticalequipmentshall be as defined by
32 applicablestandardanalyticalmethods, subjectto WestinghouseHanford review
33 and approval.
34
35
36
37 7.0 ANALYTICALPROCEDURES
38
39
40 Analyticalmethodsor procedures,based on the referencemethods
41 identifiedin Table F-I and Section3.0, shall be selectedor developedand
42 approvedbefore use in compliancewith appropriateWestinghouseHanford
43 procedureand/or procurementcontrol requirementsas noted in Section4.1.
44
45
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I 8.0 DATA REDUCTIOM,VALIDATION,AND REPORTING
2
3
4 8.1 DATA REDUCTIONAND DATA
5 PACKAGE PREPARATION
6

7 All analyticallaboratoriesshall be responsiblefor preparinga report
8 summarizingthe resultsof analysisand for preparinga detailed data package
9 tLat includesall informationnecessaryto performdata validationto the
10 extent indicatedby the minimum requirementsof Section8.2 below. Data
11 summaryreport format and data packagecontentshall be defined in procurement
12 documentationsubjectto WestinghouseHanfordreview and approval as noted
13 in Sectior4.1 above. At a minimum,laboratorydata packagesshall include
14 the following:
15

16 ° Sample receiptand trackingdocumentation,includingidentification
17 of the organizationand individualsperformingthe analysis,the
18 names and signaturesof the responsibleanalysts,sample holding
19 time requirements,referencesto applicablechain of custody
20 procedures,and the dates of sample receipt,extraction,and
21 analysis;
22

23 • Instrumentcalibrationdocumentation,includingequipmenttype
24 and model, with continuingcalibrationdata for the time period
25 in which the analystswas performed;
26

27 • Qualitycontroldata, as appropriatefor the methods used,
28 includingmatrix spike/matrixspike duplicatedata, recovery
29 percentages,precisiondata, laboratoryblank data, and
30 identificationof any nonconformancesthat may have affectedthe
31 laboratory'smeasurementsystem during the time period in which
32 the _nalysiswas performed;and,
33

34 ° The analyticalresultsor data deliverables,includingreduced
35 data, reductionformulasor algorithms,and identificationof
36 data outliersor deficiencies.
37

38 Other supportinginformation,such as initialcalibrationdata,
39 reconstructedion chromatographs,spectrograms,trafficreports, and raw
40 data, need not be includedin the submittalof individualdata packages
41 unless specificallyrequested. All sampledata, however,shall be retained
42 by the analyticallaboratoryand made availablefor systemsor programaudit
43 purposesupon requestby WestinghouseHanford,DOE-RL,or regulateryagency
44 representatives;see Section10.0 below. Such data shall be retainedby the
45 analyticallaboratorythroughthe durationof their contractualstatementof
46 work, at which point it shall be turned over to WestinghouseHanford for
47 archiving.
48

49 The completeddata packageshall be reviewedand approvedby the
50 analyticallaboratory'sQA Managerprior to submittalto OSM for validation
51 as discussedin Section8.2. The requirementsof this sectionshall be

52 or work orders,as appropriate,in
includedin procurementdocumentation
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I compliancewith the standardWestinghouseHanford procurementcontrol
2 proceduresreferencedin Section4.1 above.
3
4
5 8.2 VALIDATION
6

7 Validationof the completeddata package shall be performedby qualified
8 WestinghouseHanfordOSM personnel. Validationrequirementswill be defined
9 within approvedOSM data validationprocedures,but at a minimumwill include
10 the requirementsdefinedwithin this section.
11

12 For inorganicanalyses,validationreportsshall be prepareddocumenting
13 overchecksof the followingareas, as recommendedin LaboratoryData
14 ValidationFunctionalGuidelinesfor EvaluatingInorganicsAnalyses
15 (EPA 1988b):
16
17 • Data summarynarrative
18

19 • Sampleholdingtimes
20

21 ° Continuingcalibrationrequirements
22
23 • Method blank sample requirements
24

25 ° Interferencecheck sample requirements
26

27 • Laboratorycontrolsample requirements
28

29 • Duplicatesample analysis
30

31 ° Matrix spike sample requirements
32

33 ° Atomic absorptionqualitycontrolrequirements
34

35 , Inductivelycoupledplasma serialdilution requirements
36

37 • Overalldata assessmentrequirements°
38
39
40 8.3 FINAL REVIEWANDRECORDS
41 HANAGEMENTCONSIDERATIONS
42

43 All validationreportsand supportinganalyticaldata packages shall be
44 subjectedto a final technicalreviewby a qualifiedreviewerprior to
45 submittalto regulatoryagenciesor inclusionin reportsor technical
46 memoranda. All validationreports,data packages,and review commentsshall
47 be retainedas permanentprojectqualityrecords in compliancewith Eli 1.6,
48 "RecordsManagement"(WHC 1989b) and QA 17.0, "QualityAssuranceRecords"
49 (WHC 1989a).
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I g.o INTERNAl.0UALITYCONTROL
2
3

4 All analyticalsamplesshall be subjectto in-processqualitycontrol
5 measures in both the field and laboratory. Unless supersededby specific
6 directionsprovidedin Section7.0 of the ClosurePlan, the followingminimum
7 field quality controlrequirementsapply. These requirementsare adapted
8 from "Test Methodsfor EvaluatingSolid Waste" (SW-846)(EPA IgB6a),as
g modified by the proposedrule changes includedin the "FederalRegister,"
I0 Volume 54, No. 13 (EPA 1989b).
11

12 ° Field duplicatesamples. For each shift of samplingactivity
13 under an individualsamplingsubtask,a minimumof 5% of the total
14 collectedsamplesshall be duplicated,or one duplicateshall be
15 collectedfor every 20 samples,whicheveris greater. Duplicate
16 samples shall be retrievedfrom the same samplinglocationusing
17 the same equipmentand samplingtechnique,and shall be placed
18 into two identicallypreparedand preservedcontainers. All field
19 duplicatesshall be analyzedindependentlyas an indicationof
20 gross errors in samplingtechniques.
21

22 ° Split samples. At the TechnicalLead'sdirection, field or field
23 duplicatesamplesmay be split in the field and sent to an
24 alternativelaboratoryas a performanceaudit of the primary
25 laboratory. Frequencyshall meet the minimum schedulerequirements

26 of Section10.0 below.27

28 ° Blind samples. At the TechnicalLead'sdirection,blind reference
29 samplesmay be introducedinto any samplinground as a performance
30 and audit of the primarylaboratory. Blind sample type shall be
31 as directedby the TechnicalLead.
32

33 ° Field blanks. Field blanks shall consistof pure deionized
34 distilledwater, transferredinto a sample containerat the site
35 and preservedwith the reagentspecifiedfor the analytesof
36 interest. Field blanks are used as a check on reagentand
37 environmentalcontamination,and shall be collectedat the same
38 frequencyas field duplicatesamples.
39

40 ° Equipmentblanks. Equipmentblanks shall consistof pure deionized
41 distilledwater washed throughdecontaminatedsamplingequipment
42 and placed in containersidenticalto those used for actual field
43 samples. Equipmentblanks are use'dto verify the adequacyof
44 samplingequipmentdecontaminationprocedures,and shall be
45 collectedat the same frequencyas field duplicate samples.
46

47 The internalqualitycontrolchecks performedby analyticallaboratories
48 laboratoryanalyses shallmeet the followingminimumrequirements:
49

50 ° Matrix spikedand matrix spiked duplicatesamples. Matrix spiked
51 and matrix spiked duplicatesamplesrequirethe additionof a
52 known quantityof a representativeanalyteof interestto the
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I sample as a measureof recoverypercentage. The spike shall be
2 made in a replicateof a field sample. Replicatesamples are
3 separatealiquotsremovedfrom the same samplecontainer in the
4 laboratory. Spike compound selection,quantities,and
5 concentrationsshall be describedin the laboratory'sanalytical
6 procedures. One sample shall be spikedper analyticalbatch, or
7 once every 20 sampleswhichever is greater.
8
9 • Qualitycontrolreferencesamples. A qualitycontrol reference
10 sample shall be preparedfrom an independentstandardat a
11 concentrationother than that used for calibration,but within
12 the calibrationrange. Referencesamplesare required as an
13 independentcheck on analyticaltechniqueand methodology,and
14 shall be run with every analyticalbatch,or every 20 samples,
15 whichever is greater.
16

17 Other requirementsspecificto laboratoryanalyticalequipment
18 calibrationare includedin Section6.0. The minimum requirementsoC this
19 sectionshall be invokedin procurementdocumentsor work orders in compliance
20 _th standardWestinghouseHanfordproceduresas noted in Section4.1 above.
21
22
23
24 I0.0 PERFORMANCEAND SYSTEMAUDITS
2526
27 Performanceand systemaudit requirementsare implementedin accordance
28 with standardoperatingprocedureQI 10.4, "Surveillance"(WHC 1989).
29 Surveillanceswill be performedregularlythroughoutthe course of the work
30 plan activities. Additionalperformanceand system 'surveillances'may be
31 scheduledas a consequenceof correctiveaction requirements,or may be
32 performedupon request. All quality affectingactivitiesare subjectto
33 surveillance.
34

35 All aspectsof'interoperableunit activitiesalso will be evaluatedas
36 part of routineenvironmentalrestorationprogram-wideQA audits under the
37 standardoperatingproceduralrequirementsof WHC-CM-4-2(WHC 1989). Program
38 audits shall be conductedin accordancewith QR 18.0. "Audits";QI 18.1,
39 "AuditProgrammingand Scheduling";and QI 18.2, "Planning,Performing,
40 Reporting,and Follow-upof QualityAudits" by auditorsqualified in
41 accordancewith QI 2.5, "Qualificationof QualityAssuranceAudit Personnel"
42 (WHC 1989).
43
44
45
46 11.0 PREVENTIVEMAINTENANCE
47
48

49 All measurementand testingequipmentused in the field and laboratory
50 that directly affectsthe qualityof the analyticaldata shall be subjectto
51 preventivemaintenancemeasuresthat ensure minimizationof measurementsys-

52 tem downtime. Field equipmentmaintenanceinstructionsshall be as defined
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I by the approvedproceduresgoverningtheir use. Laboratoriesshall be
2 responsiblefor performingormanaging the maintenanceof their analytical
3 equipment;maintenancerequirements,spare parts lists, and instructions
4 shall be includedin individualmethodsor in laboratoryQA plans, subject
5 to WestinghouseHanford reviewand approval. When samplesare analyzed
6 using EPA referencemethods,the requirementsfor preventivemaintenanceof
7 laboratoryanalyticalequipmentas defined by the referencemethod shall
8 apply.
9
10
11
12 12.0 DATA ASSESSMENTPROCEDURES
13
14

15 Test data from this investigationwill be assessedas requiredby
16 Section7.0 of the Closure Plan. Analyticaldata shall first be compiled
17 and summarizedby the laboratoryand validatedin compliancewith approved
18 OSM proceduresmeetingall minimumrequirementsof Section8.0 above.
19
20
21
22 13.0 CORRECTIVEACTION
23
24

25 Correctiveaction requestsrequiredas a result oF surveillancereports,

26 nonconformancereports,or audit activityshall be documentedand27 dispositionedas requiredby QR 16,0, "CorrectiveAction;"QI 16.i,
28 "Trending/TrendAnalysis;"and QI 16.2, CorrectiveAction Reporting,"
29 (WHC 1989a). Primaryresponsibilitiesfor correctiveaction resolutionare
30 assignedto the TechnicalLead and the QA Coordinator. Other measurement
3] systems,procedures,or plan correctionsthat may be requiredas a result of
32 routinereview processesshall be resolvedas requiredby governingprocedures
33 or shall be referredto the TechnicalLead for resolution. Copies of all
34 surveillance,nonconformance,audit,and correctiveaction documentation
35 shall be routedto the projectQA recordsupon completionor closure.
36
37
38
39 14.0 QUALITYASSURANCEREPORTS
40
41

42 As previouslystated in Sections10.0 and 13.0, projectactivities
43 shall be regularlyassessedby auditingand surveillanceprocesses.
44 Surveillance,nonconformance,audit, and correctiveactiondocumentation
45 shall be routedto the projectqualityrecordsupon completionor closure of
46 the activity. A report summarizingall audit, surveillance,and instruction
47 change authorizationactivity (see Section4.4), as well as any associated
48 correctiveactions,shall be preparedby the QA Coordinatorat the completion
49 of the activityor annuallybeginningI year after approvalof the Closure
50 P]an, whicheveris sooner. The report(s)shall be submittedto the Technical
51 Lead For incorporationinto the final reportprepared at the end of the
52 ClosureActivities. The final report shall includean assessmentof the
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I overalladequacyof the total measurementsystemwith regard to the data
2 qualityobjectivesof the investigation.
3
4
5
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