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1 1.0 INTRODUCTION
2
3
4 This requestis submittedto seek interimapprovalto operatea Toxic
5 SubstancesControlAct (TSCA)of 1976 chemicalwaste landfillfor the disposal
6 of polychlorinatedbiphenyl (PCB)waste. Operationof a chemicalwaste
7 landfillfor disposalof PCB waste is subjectto the TSCA regulationsof
8 40 CFR 761. Interimapprovalis requestedfor a period not to exceed 5 years
9 from the date of approval. This requestcovers only the disposalof small
10 quantitiesof solid PCB waste containedin decommissioned,defueledsubmarine
11 reactorcompartments(SRC). In addition,the requestappliesonly to disposal
12 of this waste in Trench 94 of the 218-E-12BBurial Ground (Trench94) in the
13 200 East Area of the U.S. Departmentof Energy's(DOE)HanfordFacility.
14 Disposalof this waste will be conductedin accordancewith the Compliance
15 Agreement(AppendixH) betweenthe DOE RichlandOperationsOffice (DOE-RL)and
16 the U.S. EnvironmentalProtectionAgency (EPA),Region10. During the 5-year
17 interimapprovalperiod,the DOE-RLwill submit an applicationseekingFinal
18 approvalfor operationof Trench 94 as a chemicalwaste landfill,including
19 any necessarywaivers,and also will seek a final dangerouswaste permit from
20 the WashingtonState Departmentof Ecology(Ecology)for disposalof lead
21 shieldingcontainedin the SRCs.
22
23 BecauseTrench 94 is being used for disposalof mixed waste regulated
24 under the ResourceConservationand RecoveryAct (RCRA)of 1976, it is subject
25 to applicablerequirementsfor dangerousand hazardouswaste landfillsunder
26 WAC 173-303and 40 CFR 265, respectively. In many cases, requirementsfor
27 dangerousand hazardouswaste landfillsare identicalto or more stringent
28 than the requirementsfor chemicalwaste landfillsunder TSCA. In such cases,
29 compliancewith TSCA requirements(40 CFR 761.75)will be satisfiedthrough
30 compliancewith WAC 173-303and 40 CFR 265 requirements.AppendixC lists the
31 comparableregulationsfor 40 CFR 761, WAC 173-303,and 40 CFR 265.
32
33 This requestdemonstrateshow Trench 94 will be operatedto complywith
34 the applicableTSCA requirements,specificallythe requirementsfor chemical
35 waste landfillsunder 40 CFR 761.75. Chapter2.0 providesgeneralbackground
36 and historyrelatedto operationof Trench94 for disposalof SRCs.
37 Chapter3.0 providesinformationon site characteristics,especiallythose
38 relevantto compliancewith TSCA requirements. A descriptionof the waste
39 receivedat Trench 94 is given in Chapter4.0. Chapter5.0 providesan
40 operationplan for Trench94, as requiredunder 40 CFR 761.75(b)(8)(ii).
41 Chapter6.0 addressesthe risk associatedwith operationof Trench94 for the
42 5-yearinterimapprovalperiod,in accordancewith the operationplan.
43 Chapter7.0 demonstrateshow operationof Trench94 duringthe interim
44 approvalperiodwill complywith specificrequirementsunder 40 CFR 761.75.
45 This chapteralso providesthe basis for requestinga waiver from the liner
46 and leachatedetection/collectionsystemrequirementsof 40 CFR 265 becauseof
47 the high integrityof the SRCs. These requestsfor waiversare presentedin
48 Chapter8.0. The requestsindicate,as demonstratedin Chapter6.0, that
49 operationof Trench 94 during the interimapprovalperiodwithouta liner and
50 leachatedetection/collectionsystem,and with the existingsite groundwater

I-I
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I monitoringprogram,will not presentan unreasonablerisk to human healthand
2 the environment.
3
4 Revision2 of this requestreplacesRevisionI in its entirety.

I-2
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I 2.0 GENERALBACKGROUNDAND HISTORY
2
3
4 The 218-E-12BBurialGround is in the 200 East Area of the Hanford
5 Facility. The 218-E-12BBurialGround began receivingwaste in 1967 and
6 consistsof over 80 existingor plannedtrenchescovering173 acres
7 (70.01hectares). Waste containedin the 218-E-12BBurialGround includes
8 mixed waste, low-levelradioactivewaste, and transuranicwaste. Trench 94
9 (DrawingH-13-000018in AppendixA) is used for final disposalof
10 U.S. Departmentof Navy (Navy)defueledSRCs. The first SRC was placed in
11 Trench94 in April 1986 and the trenchcontained35 SRCs at the end of 1993.
12 Trench94 shouldcontinueto receiveapproximatelysix SRCs each year until
13 closure,which is scheduledto begin approximatelyin 2016.
14
15 Each SRC is that sectionof the submarinehull containingthe nuclear
16 reactorplant. The nuclearreactorplant consistsof the reactorvessel,
17 steamgenerators,pumps, valves,wiring,and piping. The compartmentsare
18 sealedcompletelyto preventreleaseof the radioactiveand hazardous
19 materialscontainedwithin the compartments. All nuclearfuel has been
20 removedfrom the SRCs; therefore,the radioactivematerialsremainingin the
21 SRCs consistonly of activationproductsfrom operationof the nuclear
22 reactors. RegulatedPCBs are presentin the SRCs in minor amounts [about
23 5 pounds (2.3 kilograms)]in solid form in common industrialcomponents(i.e.,
24 electricalcables, insulation,rubber items,and paint). The lead in the SRCs
25 is regulatedas dangerouswaste by Ecologyunder the WashingtonState
26 DangerousWaste Regulations(WAC 173-303). Lead shieldingis not considered
27 waste by the EPA.
28
29 When the SRCs were first placed in Trench94, the Navy and the DOE-RL
30 were unawareof the large amountof PCBs presentin felt sound damping
31 material. On discoveryof the presenceof PCBs in the SRCs in 1989, the Navy
32 committedto Ecologyand the EPA (AppendixI) to removethe PCB felt from the
33 SRCs. At that time, the Navy also extensivelyreviewedthe materials
34 remainingwithin the SRCs to identifyany other potentiallyregulated
35 materials(PSNS 1990). The only such materialsidentifiedwere solid items
36 that containsmall amountsof PCBs and the alreadyidentifiedlead shielding.
37
38 The DOE-RL currentlyis seekinga dangerouswaste permitfor thP
39 Low-LevelBurial Grounds(LLBG),one of which is the 218-E-12BBurialGround
40 (DOE-RL1989a),and is seekinga TSCA permitto operateTrench94 in the
41 218-E-12BBurial Groundas a chemicalwaste landfillfor disposalof PCBs.
42 All sound-dampingfelt that containsPCB has been removedfrom the SRCs placed
43 in Trench94 beforeOctober 1989. For all SRC shipmentssubsequentto
44 October 1989,the PCB-ladenfelt has been, and will continueto be, removedby
45 the Navy beforethe SRCs are transportedto the HanfordFacility. Other solid
46 materialsthat containPCBs (i.e.,electricalcables,insulation,rubber
47 items, and paint)will remain in the SRCs for disposal.

2-I
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I 3.0 SITE CHARACTERISTICS
2
3
4 This chapterdescribessite characteristicsof the 218-E-12BBurial
5 Ground in generaland Trench 94 in particular. The characteristicsdescribed
6 are mainly those importantfor compliancewith TSCA chemicalwaste landfill
7 requirements. These characteristicsincludegeology,hydrology,topography,
8 land use, climate,and a descriptionof Trench 94.
9
I0
11 3.1 GEOLOGYANDHYDROLOGY
12
13 The Z18-E-12BBurialGround is locatedwithin the 200 East Area. The
14 HanfordFacilityis locatedin the Pasco Basin within the ColumbiaPlateau.
15 The Pasco Basin was formed by slow continuoussubsidencecoupledwith periodic
16 floodingby basalticlava flows. As the anticlinalridgesto the south of the
17 basin rose, the ridges obstructedthe flow of the ColumbiaRiver, flattening
18 the gradientand causingdepositionof alluvialdepositsknown as the Ringold
19 Formation. The ColumbiaRiver began to incisea channelthroughthe ridge and
20 loweredits b_se elevation,subsequentlyerodingthe RingoldFormation.
21 Later,catastrophicfloodsof glacialmeltwaterflowedthroughthe Pasco ,
22 Basin,depositingglaciofluvialsedimentsknown as the Hanfordformation.
23 More recently,the HanfordFacilityhas receivedeoliandepositsand dunes
24 have formed at some locations.
25
26 In the LLBG DangerousWaste PermitApplication(DOE-RL1989a),the LLBG
27 have been grouped into hydrologicwaste managementareas to establish
28 groundwatermonitoringprograms. The 218-E-12BBurialGround is within
29 low-levelwaste managementarea-2 (LLWMA-2). The hydrogeologyof the LLWMA-2
30 is describedin more detail by L_st et al. (1989). The stratigraphyat
31 LLWMA-2is summarizedin Figure3-I. Geologiccross-sectionalinformationfor
32 LLWMA-2is presentedin Figures3-2 through3-6.
33
34 As shown in the geologiccross sections,LLWMA-2is underlainby gravelly
35 sands,sands,and sandy gravelsof the Hanfordformation. Informationon the
36 hydraulicconductivityof saturatedportionsof the Hanfordformation,as
37 determinedfrom aquifertests,is presentedby PNL (1992,p. 2.6). These
38 resultsshow a range of hydraulicconductivityfrom 0.011 inch
39 (0.029centimeter)per secondto 13 inches (32 centimeters)per second.
40
41 The elevationof the water table in the vicinityof Trench 94 is
42 approximately402 feet (122.53meters)above mean sea level (amsl).
43 Monitoringwells 299-E34-7(Figure3-7) had water table elevationsof
44 401.69 feet (123.48meters)amsl, on December10, 1993 (DOE-RL1994). The
45 depth to the water table below Trench 94 was approximately143 feet
46 (43.5Bmeters)on that date. The currentgeneralizedgroundwaterflow
47 directionat LLWMA-2is shown in Figure3-7. The generalflow directionis

48 *Unlikethe RingoldFormation,the Hanfordformationis not recognizedby
49 the Commissionon North AmericanStratigraphicNomenclature;hence the
50 differencein capitalization.

3-I
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1 interpretedfrom water level elevationscontainedin the QuarterlyReport of
2 RCRA GroundwaterMonitoringData for PeriodOctober I, 1993 Through
3 December31, 1993 (DOE-RLIgg4)o
4
5 The uppermostaquiferbeneaththe 200 East Area is the unconfinedHanford
G formation. The flow directionof this aquiferat the 200 East Area is
7 primarilyfrom the west to the east and southeasttowardthe ColumbiaRiver,
8 with lesser amountsflowingto the north and northwest. As shown in
9 Figure3-7, the flow directionat LLWMA-2is generallyto the west. The water
10 table is almost horizontalin this area so the flow directiononly can be
11 generalized. The aquiferis rechargedlocallyby precipitationand by
12 dischargesfrom activeliquidwaste disposalsites. The largestsourceof
13 rechargeis the 216-B-3Pond System,an artificialwaste water disposalsite
14 locatedapproximatelyI mile (1.61 kilometers)southeastof LLWMA-2. The
15 elevationof the groundwaterand directionof flow is stronglyaffectedby
IG rechargefrom the 216-B-3Pond System. This rechargehas raisedthe water
17 elevationand has overcomethe historicalfluctuationsin groundwater. When
18 the 21G-B-3Pond System ceasesto receivewater, the groundwaterflow
19 directionis expectedto change,and new monitoringwells could be required.
20
21 The nearesthydrologicallydowngradientwell used to supplydrinking
22 water is at the Fast Flux Test Facility. The well is approximately11 miles
23 (17.70kilometers)southeastof LLWMA-2. The nearesthydrologically
24 upgradientwell is more than 9 miles (14.48kilometers)west of LLWMA-2and is
25 near the Yakim_ Barricade.
26
27 The major surfacewater featureon the HanfordFacilityis the Columbia
28 River,which is _pproximately8 miles (12.87kilometers)north and 8 miles
29 (12.87kilometersleast of the 200 East Area. In the ColumbiaBasin,the
30 ColumbiaRiver is used extensivelyfor irrigationas well as for productionof
31 electricityfrom hydroelectricdams. The ColumbiaRiver also is used as a
32 sourceof drinkingwater by a number of municipalities,includingthe city of
33 Richland,whose water intakesare approximately2 miles (3.28 kilometers)
34 downstreamfrom the southernperimeterof the HanfordSite [20 miles
35 (32.18kilometers)southeastof the 200 East Area], and the citiesof
3b Kennewickand Pasco. The ColumbiaRiver, includingthe reach adjacentto the
37 HanfordSite, is used for recreation.
38
39 Two discontinuousephemeralstreamscross the HanfordFacility,Cold
40 Creek and Dry Creek. These streamscross the southwesternpart of the Hanford
41 Facilityand drain towardthe YakimaRiver. At the closestpoint, these
42 streamsare approximately4 miles (6.44kilometers)southwestof the 200 East
43 Area.
44
45 Other surfacewater featuresnear the 200 East Area includeWest Lake, a
46 naturallake approximately2 miles (3.28 kilometers)north of the 200 East
47 Area and 216-B-3Pond System.
48
49

3-2
940606.0827



DOE/RL-90-12,Rev. 2
06/94

I 3.2 TOPOGRAPHYAND LAND USE
2
3 The Pasco Basin forms the physiographiclow of the largerColumbiaBasin,
4 with the HanfordFacilitylocatedover the structurallow of the Pasco Basin.
5 The HanfordFacilityis borderedto the southwest,west, and north by large
6 anticlinalridgesand to the northeastby the cliffs of the White Bluffs.
7 Elevationsrange from approximately345 feet (105.18meters)amsl in the
8 southeasternportionto 3,586 feet (1,093.29meters)amsl at the summitof
9 RattlesnakeHills southwestof the HanfordFacility.
10
11 The topographyof the 200 EastArea is relativelyflat. In general,the
12 land surfaceslopes from the southwestto the northeast. Elevationsrange
13 from approximately720 feet (219.51meters)amsl at the southwestcornerto
14 approximately580 feet (176_83meters)amsl at the northeastcorner.
15 Trench94 is near the northeastcornerof the 200 East Area.
16
17 The topographicfeaturesat Trench 94 are shown on DrawingH-13-000018in
18 AppendixA. The land surfaceat Trench 94 slopesgentlyto the north at a
19 grade of approximately2 percent. The surfaceelevationat the south side of
20 Trench 94 is approximately600 feet (182.93meters)amsl. The surface
21 elevationat the north side of the Trench 94 is approximately595 feet
22 (181.40meters)amsl. The elevationat the bottomof Trench94 is
23 approximately545 feet (166.16meters)amsl.
24
25 Land use within the 200 East Area is for chemicalseparationreprocessing
26 operationsand waste managementactivities. Land surroundingthe 200 East
27 Area is used for waste managementactivitiesor is unused. The 200 West Area,
28 anotherreprocessingand waste managementarea, is approximately2.5 miles
29 (4.02 kilometers)west of the 200 EastArea. The commerciallow-level
30 radioactivewaste disposalfacilityoperatedby US Ecology,Inc., is
31 immediatelysouthwestof the 200 East Area.
32
33 The 200 East Area is a controlledaccess area of the HanfordFacility.
34 Publicaccess is not allowed. The nearestpoint of public accessis State
35 Highway240, which is approximately4 miles (6.44 kilometers)south of the
36 200 East Area.
37
38
39 3.3 CLIMATE
40
41 The climateat the HanfordFacilityis characterizedby low
42 precipitation,generallymild temperatures,and occasionalhigh winds. The
43 averagemonthlytemperaturesfor the period 1912 through1980 range from a low
44 of 29 °F (1.7 °C) in Januaryto 76 °F (24.4 °C) in July. Duringwinter,the
45 highestmonthlyaveragetemperatureat the HanfordMeteorologicalStation,
46 which is locatedbetweenthe 200 East and 200 West Areas,was 44 °F (6.7 °C),
47 and the record low was 21 °F (-6.1°C); both occurredduringFebruary. During
48 summer,the highestmaximummonthlyaveragetemperaturewas 82 °F (27.8 °C) in
49 July, and the recordlow was 63 °F (17.2 °C) in June. The averageannual
50 precipitationmeasuredat the HanfordMeteorologicalStationis 6.3 inches
51 (16.0 centimeters). Most of the precipitationoccursduringthe winter;with
52 nearly half the annual amountoccurringNovemberthroughFebruary. Days with

3-3
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1 greaterthan 0.5 inch (1.27centimeters)precipitationoccur less than
2 I percentof the year. The highestaveragemonthlyrelativehumidityoccurs
3 during the winter (approximately75 percent),and the lowestoccurs in the
4 summer (approximately35 percent)(DOE 1987, p. 4.29).
5
6 Mean monthlywind speedsat the HanfordMeteorologicalStationrange from
7 a low of 6 to 7 miles (9.65to 11.26 kilometers)per hour in the winter months
8 to a high of 9 to 10 miles (14.48to 16.09 kilometers)per hour in the summer
9 (DOE 1987, p. 4.27). The wind rose for the 200 EastArea indicatesthat
10 predominatewind directionis from the northwestto west. This wind rose is
11 includedon DrawingH-13-000018in AppendixA.
12
13
14 3.4 UNIT DESCRIPTION
15
16 The finishedrectangulardimensionsof Trench94 are approximately
17 1,600 feet (488meters)east-westby 250 feet (76.2meters)north-southand
18 50 feet (15.2meters)deep. DrawingH-2-33276in AppendixA showsthe
19 locationand configurationof Trench 94.
20
21 The SRCs are placedon columns(referto AppendixB) to facilitatethe
22 unloadingof the SRC transporters. FutureSRCs might or might not use
23 columns,dependingon the method of transportand the proceduresfor unloading
24 the SRCs.

3-4
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Figure 3-Z. Locations of Geologic Cross-Sections Near Low-Level
Waste Management Area-2 (Source" Last et al. 1989, p. 5.13).
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I 4.0 WASTE RECEIVEDFOR DISPOSAL
2
3
4 Trench 94 is used for disposalof up to 120 SRCs from defuelednuclear
5 submarines. Trench94 shouldcontinueto receiveapproximatelysix SRCs per
6 year until closurebegins in 2016.
7
8
9 4.1 GENERALDESCRIPTIONOF WASTE

10
11 Each SRC is that sectionof the submarinecontainingthe nuclearreactor
12 plant,which consistsof the reactorvessel,steam generators,piping,pumps,
13 wiring,and valves. Figure4-I is a generalschematicof a typicalSRC.
14
15 Before shipmentto the HanfordFacility,the defueledSRC is removedfrom
16 the decommissionedsubmarine. The processfor removingthe SRC from the
17 submarineis describedin the SRC disposalenvironmentalimpact statement(USN
18 1984, pp. B-3 throughB-9) and involvesseveralsteps, includingthe
19 following:
20
21 • Removalof spent nuclearfuel from the reactor
22
23 • Removalof liquidsthat can be pumpedor drainedto the maximumextent

practical. Absorptionof residualmoisture in vessel:sand tanks is
25 performedusing diatomaceousearth in quantitiessufficientto absorb
26 two times the liquidvolume. A hydrogen-oxygenrecombineris provided
27 in the reactorvesselto reducethe potentialfor hydrogengenerated
28 from hydrolysisof residualwater. Up to 230 gallons(870.55liters)
29 of widely distributedresidualliquidmight remain in the piping
30 systemsand componentsof each SRC after drainingand sealing. The
31 proceduresfor removingthe liquid are describedin Chapter7.0,
32 Section7.8 and in AppendixF
33
34 • Removalof PCB-bearingwool felt sound-dampingmaterial
35
36 • Cuttingand sealingradioactivesystempiping
37
38 • Cuttingthe SRC from the rest of the submarine
39
40 • Sealingthe ends of the SRC with welded steel plates
41
42 • Testingthe SRC to confirmthat all penetrationsand openingshave
43 been permanentlyclosed and sealed.
44
45 Once preparedfor shipment,the SRC is a completelysealedunit.
46 Containmentis providedby the outer hull and bulkheadsof the submarineand
47 the heavy shipyard-fabricatedsteel bulkheadsthat have been welded to the
48 outer hull. Typically,a SRC is approximately33 feet (10.06meters)outside
49 diameterby 40 feet (12.20meters)long and weighs approximately1,000 tons
50 (907,185kilograms).
51
52
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1 4.2 DESCRIPTIONOF POLYCHLORINATEDBIPHENYLWASTE
2
3 The SRCsreceived at Trench 94 contain several materials containing PCBs.
4 Under an agreement (Appendix H) with the Navy and the EPA, all PCB-containing
5 sound-damping felt is removed from the SRCsbefore disposal. In addition, the
6 DOE-RLrequires the Navy to certify PCBcleanup to agreed-upon limits
7 (Appendix I). In June 1990, the Navy removed the PCB-containing felt from the
8 six SRCsalready in Trench 94 that still contained this material. Felt will
9 be removed from any additional SRCsbefore shipment to the Hanford Facility.

10 The only PCBsthat will remain in the SRCsat the time of disposal are small
11 amountstightlybound within the matrixof nonmetallicmaterialssuch as
12 insulation,electricalcables,and some rubber items. The Navy has determined
13 that removalof these items would result in significantoccupationalexposure
14 to radiationand would be extremelydifficult.
15
16 The Navy investigatedthe materialsthat will remain in the SRCs at the
17 time of burial to identifyany potentiallyregulatedmaterial (PSNS 1990).
18 This investigationshowedthat some of the materialsremainingin the SRCs
19 containPCBs as discussedpreviously. The PCB concentrationswere found to be
20 as high as 5,870 parts per million. The total amount of PCBs that will remain
21 in the SRCs at the time of disposalis about 5 pounds (1.36 kilograms)per
22 SRC. All PCBs are containedin the formulationof solid compoundsand none of
23 the PCBs can be removedby standardPCB wipe sampling. The remainingPCB
24 materialsare consideredto be PCB articles,as defined in 40 CFR 761.3.
25 Disposalof these materialsin a chemicalwaste landfillis allowableunder
Z6 40 CFR 761.60(b)(5).

4-2
940606.0827





DOE/RL-90-12,Rev. 2
06/94

I 5.0 OPERATIONPLAN
2
3
4 Title 40 CFR 761.75(b)(8)(ii)requiresthat an operationplan for a
5 chemicalwaste landfillbe developedand submittedto the EPA Regional
6 Administratorfor approval. This plan shall includedetailedexplanationsof
7 the proceduresto be used for recordkeeping,surfacewater handling,
8 excavationand backfilling,waste segregation,_urialcoordinates,vehicleand
9 equipmentmovement,use of roadways,leachatecollectionsystems,samplingand
10 monitoring,monitoringwells, environmentalemergencycontingencyplans, and
11 securitymeasuresto protectagainstvandalismand unauthorizedwaste
12 placements. The informationcontainedin this chapter,along with the
13 proceduredescriptionscontainedin AppendicesD and G, constitutesan
14 operationplan for Trench 94 for the disposalof SRCs containingsolid PCB
15 waste for the 5-year interimapprovalperiod. The followingsectionsaddress
16 the specificrequirementsfor an operationplan under 40 CFR 761.75(b)(8)(ii).
17
18 Many of the requirementsof an operationplan are met throughcompliance
19 with similaror more stringentrequirementsfor dangerouswaste facilities
20 under WAC 173-303. In such cases,compliancewith WAC 173-303will be used to
21 demonstratecompliancewith 40 CFR 761.75. A cross-referenceof requirements
22 under 40 CFR 761, WAC 173-303,and 40 CFR 265 is providedin AppendixC.
Z3
24

5.1 RECORDKEEPING
26
27 The 218-E-12BBurialGroundmust complywith dangerouswaste facility
28 recordkeepingrequirementsunder WAC 173-303. Compliancewith these
29 requirementssatisfiesrecordkeepingrequirementsfor chemicalwaste landfills
30 under 40 CFR 761.180(b),(d),and (e). Compliancewith specificrequirements
31 is discussedin the followingsections.
32
33
34 5.1.1 Disposal and Storage Units [40 CFR761.180(b)]
35
36 As required by 40 CFR761.180(b)(2), each PCBdisposal facility must
37 prepareand maintaina writtenannualdocumentlog that includesthe
38 following:
39
40 ° The facilityname, address,and EPA identificationnumber
41
42 • For each PCB articleor PCB articlecontainerreceivedfor disposal
43 the followingis required:
44
45 - The manifestnumber
46 - Name and addressof the generator
47 - The serialnumber of the PCB articleor the PCB articlecontainer
48 number
49 - A descriptionof the contentsof the PCB articleor container,
50 includingtotal weightof PCB waste and date removedfrom service
51 for disposal.
52

5-1
940606.08Z7



DOE/RL-gO-12,Rev. 2
06/94

1 This informationis includedin the LLBG operatingrecord,because
2 similarinformationalso is requiredby WAC 173-303-380. A detailed
3 descriptionof LLBG recordkeepingrequirementsis containedin AppendixD.
4
5 These recordsare maintainedfor the DOE-RL at the WashingtonPublic
6 Power SupplySystem (SupplySystem)#I, Trailer57. As requiredunder
7 40 CFR 761.180(b),recordsdescribingthe SRCs disposedof at Trench 94 will
8 be maintainedfor a minimumof 20 years after closure,where closureis
9 definedas the time when a ResourceConservationand RecoveryAct (RCRA)of
10 1976-compliantcover is placedover Trench 94.
11
12 Title 40 CFR 761.1BO(b)(3)requiresthe owner/operatorof the facilityto
13 prepareand submit an annual reportby July 15 of each year, beginning
14 July 15, 1991. The annualreport is submittedto the EPA Regional
15 Administratorby the DOE-RL. Eachyear, the annualdocumentlog is used to
16 preparean annual reportcontainingthe fo?lowinginformation.
17
18 ° The name, address,and EPA identificationnumberof the facility
19
20 • A list of the numbersof all signedmanifestsof PCB waste initiated
21 or receivedby the facilityduring the year
22
23 ° Total weight,in kilograms,of PCB waste (by waste category)received
24 or disposedof duringthe year and remainingin storagefor disposal
25 at the end of the year.
26
27
28 5.1.2 ChemicalWaste LandfillUnits
29
30 Title 40 CFR 761.180(d)requiresthe owner/operatorof a chemicalwaste
31 landfillto maintain recordsof water analysesfrom monitoringand recordsof
32 waste burialcoordinates. These requirementsare met throughcompliancewith
33 equivalentdangerouswaste requirementsunder WAC 173-303,as discussedin the
34 followingparagraphs.
35
36 Maintenanceof groundwatermonitoringrecordsas requiredunder
37 40 CFR 761.180(d)will be met duringthe interimapprovalperiod. Groundwater
38 will be monitoredin compliancewith WAC 173-303-645duringthe interim
39 approvalperiodwith monitoringrecordsmaintainedto satisfyrequirements
40 under this portionof the WAC. Proceduresfor maintenanceof groundwater
41 monitoringrecordsat the LLBG are describedin detail in AppendixD.
42 Groundwatermonitoringrecordsare maintainedand includegroundwaterquality
43 data, recordsof groundwaterflow rate and direction,and resultsof
44 statisticalanalysisof monitoringdata. As requiredby 40 CFR 761.180(d),
45 these recordsrelatedto Trench94 of the 218-E-12BBurialGroundwill be
46 maintainedfor a minimumof 20 years after closure.
47
48 Levelsof contaminantsabove standardsare reportedto the EPA in the
4g RCRA quarterlyreportsas requiredby 40 CFR 265.94(2).
50
51 Historically,groundwatersamplesfrom the LLBG have not been analyzed
52 routinelyfor PCBs. Analyseswere performedfor 40 CFR 264 AppendixIX
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I constituentsat each well duringthe secondor third quarterlysamplingevent
2 afterwell installation. No PCBs have been detected. Analysisfor PCBs using
3 SW 846 Method 8080 (EPA 1986) has been added to the 1992 contract.
4 Groundwatersampleswill be collectedsemiannuallyat LLWMA-2(quarterlyfor
5 the first year for new wells) unlessthe area commencesan assessment
6 monitoringprogrambased on the statisticalanalysisof the indicator
7 parameters.
8
9 The detection-levelinterimstatusgroundwatermonitoringplan for the
10 LLBG (requiredby WAC-173-303-400(3)(a)and, therefore,40 CFR 265, SubpartF)
11 definesthe reportingrequirementsfor PCBs. This plan, titledRevised
12 Ground-WaterMonitoringPlan for the 200 Areas Low-LevelBurial Grounds
13 (WHC 1989),requiresnotificationof the EPA and Ecologyif the burialground
14 might be affectinggroundwater. The determinationthat the groundwatermight
15 be affectedis based on a statisticallysignificantchange in the
16 concentrationof indicatorparametersof downgradientwells. The Student's
17 t-test is used to determinesignificantchange. The indicatorparametersare
IB specifiedin 40 CFR 265.92(b)(3)as pH, specificconductance,total organic
Ig carbon,and total organichalogen. Ecologyand the EPA will be notified
20 within 7 days of confirmation,as specifiedin 40 CFR 265.93(d)(I),of a
21 statisticallysignificantincrease(or pH decrease)in the indicator
22 parameters. Within 15 days of the notification,a groundwaterassessmentplan
23 for the affectedwaste managementarea will be submittedto the EPA that will
24 identifythe hazardousconstituentsthat will be analyzed. The plans will

includeanalysesof PCBs, if PCBs are presentin the landfillwaste management
26 area.
27
28 The requirementsfor groundwatermonitoringanalysisare not applicable
29 becausethe requirementsfor groundwatermonitoringhave been met
30 (AppendicesJ and K). However,the groundwaterfrom monitoringwells near
31 Trench 94 are being analyzedfor PCBs, and the resultswill be reported
32 routinelyto Ecologyand the EPA in the quarterlyreportsof RCRAgroundwater
33 monitoringdata.
34
35 The operatingrecord for the 218-E-12BBurial Ground includesthe
36 locationof each waste containerdisposedof within the burialground
37 (AppendixD). This record includesthe SRCs disposedof in Trench94. The
38 locationdata includedisposaltrench identificationas well as the
39 coordinatesof burial (with referenceto the HanfordSite grid and the
40 WashingtonState LambertCoordinates). As requiredby 40 CFR 761.180(d),
41 these recordswill be maintainedfor a minimumof 20 years afterclosure.
42
43
44 5.1.3 Retention of Special Records by Storage and
45 Disposal Units [40 CFR761.180(f)]
46
47 Title 40 CFR761.180(f) requires the PCBstorage and disposal facility
48 owner/operator to maintain all documents, correspondence, and data pertaining
49 to disposal of PCBs, which are provided by or provided to any state or local
50 governmentagency. The facilityowner/operatoralso must maintainall
51 applicationsfor federal,state,or local permitsand relatedcorrespondence.
52
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1 5.2 SURFACEWATER HANDLING
2
3 An engineeredsurfacewater handlingsystemto address
4 40 CFR 761.75(b)(8)(ii)is not part of operationsat Trench 94. The flat
5 topographyat the site, porous surfacesoils,and low rainfallminimizethe
6 potentialfor run-on and run-off. As demonstratedin AppendixE, a 24-hour,
7 25-yearstorm is not expectedto generatesurfacerun-offor run-on. Because
8 Trench 94 is entirelybelow grade,there is no potentialfor run-offfrom the
9 trench in any event, Small pools of water on the surfacecan be observed
10 after rapid snowmelt,but usuallydissipateafter 72 hours (DOE-RL1989a,
11 p. 2-54). All precipitationfallingin the trench is returnedto the
12 atmospherethroughevaporationor infiltratesthe soil.
13
14 If pondingshouldoccur from heavy snow melt or a worst-casestorm
15 [precipitatingup to 1.5 inches (3.8 centimeters)],a submersiblepump would
16 be used to remove any pondingthat occurredin low-lyingdepressionswhere
17 water could accumulateto a depth of more than 6 inches (15.2 centimeters).
18 The liquidwould be placedin approvedcontainersand would be sampledand
19 dischargedto the ground if the liquidwere not hazardousor disposedof as
20 hazardouswaste if hazardousconstituentswere found. Additionalsampling
21 would be undertakento determinethe sourceof any hazardousmaterials.
22
23 Pondedwater of more than a few inches is consideredto be an
24 'incredible'event. The SRCs are supportedabove the floor of the trenchand,
25 becausethe bottomof the trench is kept approximatelylevel,pondedwater
26 touchingthe SRC would be a 'credible'event.
27
Z8
29 5.3 EXCAVATIONANDBACKFILL
30
31 Trench 94 is designed as an unlined excavation to receive SRCs. The
32 current configuration of Trench 94 is shown in drawing H-2-33276, sheet 6,
33 Rev. 5 (Appendix A). The trench consists of a rectangular excavation
34 approximately 50 feet (15.2 meters) deep. The bottom dimensions of the trench
35 are approximately 250 feet (76.2 meters) north-south by 1,600 feet
36 (488 meters) east-west. Side slopes of the trench are and will continue to be
37 approximately 3:2.
38
39 Burial of the SRCswould start with the first 28 reactor compartments in
40 the east end of Trench 94, in accordance with the engineered performance plan.
41 This plan provides a method for confirming the adequacy of submarine reactor
42 compartments for burial without a liner/leachate collection system. Those
43 SRCsin Trench 94 remaining uncovered will be inspected to confirm their
44 integrity and to confirm that there is no release of waste to the environment.
45
46
47 5.4 WASTESEGREGATIONBURIALCOORDINATES
48
49 As discussed in Section 5.1.1 and in Appendix D, LLBGrecords include the
50 burial locations of all waste as required by WAC173-303-380(b). These
51 records include the location of each SRCplaced in Trench 94.
52
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I 5.5 VEHICLEAND EQUIPMENTMOVEMENT
2
3 Vehicleand equipmentmovementwithin Trench94 generallyis limitedto
4 waste receipt,which occursonly infrequently.The SRCs are transportedto
5 the HanfordFacilityby barge and are receivedat the Port of Bentonnear the
6 3000 Area. The SRCs then are transportedto Trench 94 by tractorand trailer
7 duringoff-peaktraffichours and are placedin Trench 94. HanfordSite roads
8 and estimatedtrafficvolumesare shown in Figure5-I as requiredby
9 WAC 173-303-806(4)(a)(x).

10
11
12 5.6 USEOF ROADWAYS
13
14 As described in Section 5.5, vehicle and equipment movementat Trench 94
15 is limited. The SRCsare transported to Trench 94 by tractor-trailer using
16 Hanford Site roadways. The only roadway at Trench 94 is the access ramp from
17 the corner of 12th Street and Canton Avenue. This roadway is used for
18 movementof SRCsinto the trench. The location and profile of this roadway is
19 shown in Drawing H-2-33276 in Appendix A as required by
20 WAC173-303-806(4)(a)(x). As noted on Drawing H-2-33276, this roadway is
21 constructedaccordingto the 1988StandardSpecificationsfor Road, Bridge,
22 and MunicipalConstruction(WSDOT1988).
23

5.7 LEACHATECOLLECTIONSYSTEM
26
27 Trench 94 does not employ a leachatecollectionsystem. The PCBs are
28 containedfullywithin the SRC hulls (referto SRC hull descriptionin
29 Chapter4.0, Section4.1). Becauseof theslow corrosionrate and high
30 structuralstrengthof the SRC hulls (Chapter6.0), the SRCs will remain
31 intactbeyondthe 5-yearinterimapprovalperiod. Operationof Trench94
32 withouta leachatecollectionsystemduring this periodwill not pose an
33 unreasonablerisk to human healthor the environment. Therefore,a waiver
34 from leachatecollectionsystemrequirementsduring the interimapproval
35 period is requestedin Chapter8.0.
36
37
38 5.8 SAMPLINGANDMONITORINGPROCEDURES
39
40 As discussed in Chapter 6.0, PCBsare contained fully within the SRC
41 hulls. The chemical analysis of the waste that is required by WAC173-303-300
42 is providedby the offsitewaste generator. Becauseof the slow corrosion
43 rate and high structuralstrengthof the SRC hulls (Chapter6.0), the hulls
44 will remain intactbeyondthe 5-year interimapprovalperiodand no releaseof
45 PCBs to the environmentwill occur from this effect.
46
47 Under Paragraph9.c of the ComplianceAgreement(AppendixH) betweenthe
48 DOE-RL and the EPA Region 10 concerningdisposalof SRCs at Trench 94,
49 groundwatermonitoringrequirementsare being met for the interimapproval
50 period (AppendicesJ and K). A groundwatermonitoringprogramis currentlyin
51 place at the 218-E-12BBurialGround as requiredby WAC 173-303-645. This
52 monitoringprogramis describedin Chapter7.0, Section7.6.
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I 5.9 MONITORINGWELLS
2
3 Groundwatermonitoringwells alreadyhave been installedat the
4 218-E-12BBurialGround in responseto dangerouswaste groundwatermonitoring
5 requirements(WAC 173-303-645)as describedin Chapter7.0, Section7.6.
6
7
8 5.10 ENVIRONMENTALEMERGENCYANDCONTINGENCYPLAN
9

10 The 218-E-12B Burial Ground must comply with the contingency plan and
11 emergency response requirements under WAC173-303-340, -350 and -360. The
12 218-E-12B Burial Ground has an emergency plan and procedures (WHC1990 and
13 WHC1992) in place addressing proper response to fires, explosions, or
14 unplanned sudden or gradual release of dangerous waste or dangerous waste
15 constituents to air, soil, surface water, or groundwater. The plan identifies
16 all personnel having emergency responsibilities and specifies these
17 responsibilities.
18
19 The emergencyplan identifiesspecificproceduresfor emergency
20 notifications,identificationof hazardous/dangerousmaterials,hazard
21 assessment,emergencycontrol,and responsesto specificemergencies.
22 Emergencynotificationproceduresaddressboth internalnotifications
23 (i.e.,notifyingstaff that an emergencyexists)and externalnotifications
24 (i.e.,notifyingthe EPA and Ecology). Hazardous/dangerousmaterials
25 identificationproceduresare those used to identifythe waste or constituents
26 that have been released. Hazard assessmentproceduresare those used to
27 determinethe hazardsassociatedwith releasesor other emergencies.
2B Emergencycontrolproceduresincludeemergencyincidentidentificationand
29 initialresponse,responseto fires and explosions,responseto spillsor
30 releasesto the environment,and monitoringin the event of an emergency.
31
32 Reportingof PCB spills is requiredby 40 CFR 761.125. These
33 requirementsare implementedby the DOE-RL procedures,includingthe Building
34 EmergencyPlan, Low-LevelBurial Grounds(WHC 1990)and the Environmental
35 ComplianceManual, "Part B, Releasesto the Environment"and "Part Y, Asbestos
36 and PolychlorinatedBiphenyls"(WHC 1988).
37
38 These proceduresdirect the buildingemergencydirectorto report a PCB
39 spill to the OccurrenceNotificationCenter. The OccurrenceNotification
40 Centerwill report the spill to the EPA.
41
42 The emergencyplan identifies,describes,and statesthe locationof
43 emergencyresponseequipmentavailableto respondto emergenciesat the
44 218-E-12BBurial Ground. This equipmentincludesfire controlequipment,
45 spill responseequipment,medicalaid equipment,personnelprotective
46 equipment,and cleanupsupportequipment.
47
48
49 5.11 SECURITYMEASURES
5O
51 The 218-E-12BBurial Groundmust complywith securityrequirementsunder
52 WAC 173-303-310. Securityrequirementsfor the 218-E-12BBurialGround are
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I met by using a 24-hoursurveillancesystem,a barrier,and warning signs.
2 Additionaldetailsregardingsecurityare providedin AppendixG.
3
4 The 218-E-12BBurialGround is in the 200 EastArea and, therefore,is
5 includedwithin the continuoussurveillanceprogramfor the HanfordFacility.
6 The HanfordPatrolmaintainsa continuouspresenceof protectiveforce
7 personnelto provideadditionalsecurity.
8
g The 200 East Area is surroundedby securityfencing,consistingof
10 8-foot- (2.44-meter-)high chain link toppedwith three strandsof barbed
11 wire. Access into the 200 East Area is restrictedto personnelhaving a
12 U.S. Departmentof Energy-issuedsecurityidentificationbadge indicatingthe
13 appropriateauthorization.
14
15 Active portionsof the 218-E-12BBurialGround are postedwith warning
16 signs. These signs includethe "DANGER-UNAUTHORIZEDPERSONSKEEP OUT" signs
17 requiredunder WAC 173-303-310(2)(a),printedin English,legiblefrom a
18 distanceof at least 25 feet (7.62meters),and are visiblefrom all anglesof
19 approach. In addition,becausethe SRCs containlow-levelradioactivewaste,
20 the area immediatelyaroundeach of the SRCs is postedwith radiationwarning
21 signs.
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1 6.0 RISK FRON PROPOSEDOPERATION
2
3
4 This chapteraddressesthe risk to human healthand the environmentfrom
S disposalof PCBs in Trench 94 duringthe S-yearinterimapprovalperiod as
6 describedin the operationplan. A generaldiscussionis given describinghow
7 PCBs might be releasedfrom the site to pose a risk to human healthand the
8 environment. Factorsthat affect releaseof PCBs to the environmentare
9 identified. Practicesand conditionsat Trench94 and their effecton
10 preventingreleaseof PCBs are described• Finally,the risk from releaseof
11 PCBs from Trench94 is estimatedfor the interimapprovalperiod.
12
13
14 6•1 POLYCHLORINATEDBIPHENYLRELEASEMODESASSOCIATEDWITH
15 SUBMARINEREACTORCOMPARTMENTDISPOSAL
16
17 The PCBs are a class of toxic chemicalsthat might pose a risk to human
18 health or the environmentwhen releasedto the environment• As describedin
19 Chapter4.0, small amountsof PCBs containedwithin the SRCs will be disposed
20 of in Trench 94. These PCBs are tightlybound within the solidmatrix of
21 materialssuch as electriccable insulation,thermalinsulation,rubber items,
22 and paint.
23

For the PCBs to be releasedto the environment,severalthingsmust
occur. First,the PCBs must be in a form that is mobile in the environment.

26 When disposedo_, the PCBs are containedwithin solid matricesthat are not
27 mobile. Mobile forms of PCBs are as follows:
28
29 • In solution
30 • As a vapor
31 • As a suspendibleparticle.
32
33 To put PCBs into solution,it is necessaryfor the PCBs to contactwater.
34 For PCBs in the SRCs, the most likelymeans of contactwith water would be the
35 movementof rainwaterinto the SRC. To be in vapor form, the PCBsmust
36 contactair. To be suspended,the PCBs must contactair and must be a
37 particlesize small enough (or erodibleto a size smallenough)to be
38 suspended. In addition,the wind must be able to suspendthe particle.
39
40 Once mobile,a migrationpathwaymust exist from the PCB sourceto
41 potentialreceptors• For dissolvedPCBs, this pathwaywould be either
42 groundwateror surfacewater. As discussedin Chapter7.0, Section7.3, there

43 *'Mobile'is a relativeterm. The PCBs, as a class of compounds,
44 generallyhave very low mobilitycomparedto other organiccompounds. The
45 PCBs have very low solubilityand very low vapor pressure,which are two
46 propertiesassociatedwith low mobility. For this discussion,'mobileforms
47 of PCB' means that the PCBs are more mobile than PCBs are in the waste
48 matrices. It does not implythat the PCBs are highlymobile In the
;9 environment. The highly chlorinatedPCBs typicalof those found in the SRCs
50 are actuallyrelativelyimmobilein the environment.
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1 Is no direct connection between Trench 94 and surface water. Therefore,
2 groundwater would be the pathway associated with migration of dissolved PCBs
3 from Trench 94. For PCBvapors and rOB-contaminated particles, migration
4 would occur via the air pathway.
5
6 For all of the previously mentioned release modes, a breach in the SRC
7 would be necessary. For dissolved transport, water must moveout of the SRC
8 and into the ground. For vapor transport, PCBvapors must be able to moveout
9 of the SRCand into the atmosphere. Similarly, for particulate transport, air

10 must be able to move into the SRC, suspend PCB-contaminated particles, and
11 carry those particles out of the SRCinto the atmosphere.
12
13
14 6.2 FACTORSAFFECTINGRELEASEOF POLYCHLORINATEDBIPHENYLS
15
16 The groundwaterpathway (referto Chapter7.0, Section7.3) in the arid
17 environmentconsistsof a very small naturalrechargefrom rainwater[0.039to
18 3.94 inches (0.1 to 10 centimeters)per year]. The tendencyof the soil to
19 adsorb PCBs makes it highlyunlikelythat any PCBs could reach the unconfined
20 aquiferbelow the site. The very low vapor pressuresof the PCBs, their
21 retentionin solid matrices,and the absenceof any near-termmechanismto
22 reducethem to particulatesinhibitany possibilityof air pathwaymigration.
23
24 Moreover,as describedpreviously,all modes of PCB releasefrom
25 Trench 94 requirea breach in the SRC. Therefore,the most importantfactors
26 affectingreleaseof PCBs from Trench 94 are those that would cause a breach
27 in the SRC. Breachesin the $RC could be caused by corrosionof the SRC or
28 mechanicalfailureof the SRC.
Z9
30 The primaryfactoraffectingfailureby corrosionis the corrosionrate
31 of the SRC material. The Navy has evaluatedthe expectedlifetimeof SRCs
32 followingburial of SRCs on the HartfordFacility. The minimumthicknessof
33 steel betweenany PCB containedin an SRC and the environmentis 0.5 inch
34 (1.27 centimeters). Using the estimatedmaximumpittingcorrosionrate of
35 0.0035 inch (0.0089centimeter)per year, the earliestpenetrationof the
36 O.5-inch (1.27-centimeters)thick platescoveringsmall penetrationsis
37 143 years. Using the expectedcorrosionrate of 0.001 inch
38 (0.0025centimeter)per year, the coverswould not be penetratedfor 500 years
39 (NCEL 1992). These calculationsdo not representthat the PCBs are available
40 to migrateupon corrosionpenetrationof the outer containment. General .
41 failureof the containmentmust occur before PCBs would have the potentialto
42 be leachedfrommaterialsin which the PCBs are tightlybound and migrateinto
43 the environment. In any event, the time neededto corrodethroughthe outer
44 SRC is much greaterthan the 5-year interimapprovalperiod.
45
46 The primaryfactor affectingmechanicalfailureof the SRCs is the
47 structuralstrength. The SRCs are constructedof steel at least I/2 inch
48 (1.27 centimeters)thick and are of high structuralstrength. The outer
49 surfacesof the SRCs includethe outer submarinepressurehull, end bulkheads,
50 and steel end plates (Chapter4.0, Figure4-I). The pressurehull has high
51 strength,being designed for diving depthsof over400 feet (121.95meters)
52 [178pounds per square inch (1,227.27x 10_ pascal)]. The bulkheadsseal_g
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1 the ends of the pressure hull are designed for over _00 feet (91.46 meters) of
2 submergence[133 poundsper square tnch (917.00 x 10_ pascal)]. The SRCsalso
3 meet the Nuclear Regulatory Commission packaging requirements tn 10 CFR71 for
4 a Type B container.
5
6 Because of the high strength of the SRCs, the chance of mechanical
7 fatlure ts extremely remote. Accidental release of radioactive materials from
8 the disposed SRCswas considered in the environmental impact statement for
9 disposal of the SRCs (USN 1984, pp. 4-6 through 4-8). For example, a

10 transportation accident that would cause breaching of the hull and/or
11 bulkheads was considered and found to be highly unlikely, and could occur only
12 as the result of a hypothetical worst-case sequence of events with the most
13 severe consequences (USN 1984, p. 4-6).
14
15
16 6.3 PRACTICESTO RINIRIZE POTENTIALFORRELEASE
17 OF POLYCHLORINATEDBIPHENYLS
18
19 As indicatedin Section6.2, the high strengthand slow corrosionrate of
20 the SRCs minimizesthe possibilityof a breachand subsequentreleaseof PCBs
21 duringthe 5-yearinterimapprovalperiod. Severalpracticesare employedat
22 Trench 94 to reduce furtherthe potentialfor breachingthe SRCs. Duringthe

Z3 5-yearinterimapprovalperiod,portionsof Trench 94 not backfilledwill
leave SRCs availablefor inspection. Weekly inspections,as requiredby
WAC 173-303-665(4)(b),will be performedto confirmthat the SRCs are in good

26 condition. The inspectionsalso will confirmthat a breachof a SRC has not
27 occurred. If the inspectionsidentifyany problems(such as surface
28 corrosion),maintenanceor correctiveactionswill be undertaken(e.g.,
29 removalof corrosion,painting). If a releasefrom a SRC is observed,
30 correctiveactionswill be identifiedand implementedas describedin Chapter
31 5.0, Section5.10.
32
33
34 6.4 RELEASEOF POLYCHLORINATEDBIPHENYLSDURIN6
35 THE INTERIMAPPROVALPERIOD
36
37 The previous sections describe the necessary conditions for release of
38 PCBsfrom the SRCsand explain why the probability for such a release during
39 the interimapprovalperiod is extremelylow. As long as the SRCs (i.e.,
40 outer hull and end plates)remain intactduringthe 5-year interimapproval
_I period,no releaseof PCBs to the environmentcan occur. It is concludedthat
42 no releaseof PCBs to the environmentwill occur during the 5-year interim
43 approvalperiod for the followingreasons.
44
45 • The time requiredfor the outer hull and end bulkheadplatingto
46 corrode is estimatedto be severalhundredtimes longerthan the
47 interimapprovalperiod.
48
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1 • The SRC packagesare constructedof steel and are of very high
2 strengthso that structuralfailureis very unlikely.
3
4 • Those SRC packagesremaininguncoveredduring the B-year interim
5 approvalperiodwill be inspectedfor any conditionthat might lead to
6 failure.
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1 7.0 CORPLINICEWITH TOXICSUBSTANCECONTROLACTOF 1976
2
3
4 Requirementsunder TSCA for chemicalwaste landfillsused to disposeof
5 PCB waste are containedin 40 CFR 761.75. BecauseTrench94 is used to
6 disposeof PCBs containedwithin SRCs, these requirementsare applicableto
7 Trench94. These chemicalwaste landfillrequirementsaddressnine general
8 areas: soils, syntheticmembraneliners,hydrologicconditions,flood
9 protection,topography,monitoringsystems,leachatecollection,chemical
10 waste landfilloperations,and supportingfacilities. These requirements
11 includea number of specifictechnicalrequirements,as well as general
12 operatingrequirements. Compliancewith these requirementsis discussedin
13 the followingsections.
14
15 BecauseTrench 94 is being used for disposalof mixed waste, it is
16 subjectto applicablerequirementsfor dangerousand hazardouswaste landfills
17 under WAC 173-303and 40 CFR 265, respectively. In many cases, requirements
18 for dangerousand hazardouswaste landfillsare identicalto or more stringent
19 than the requirementsfor chemicalwaste landfillsunder TSCA. In such cases,
20 compliancewith 40 CFR 761.75requirementswill be satisfiedthrough
21 compliancewith WAC 173-303and 40 CFR 265 requirements.AppendixC lists the
22 comparableregulationsfor 40 CFR 761, WAC 173-303,and 40 CFR 265.
23

7.1 SOILS
26
27 Title 40 CFR 761.75(b)(I)requiresthat chemicalwaste landfillsites be
28 locatedin thick, relativelyimpermeableformationssuch as large-areaclay
29 pans. Where this is not possible,the soil underlyingthe sitemust have a
30 high clay and silt contentwith the followingparameters"
31
32 • In-placesoil thicknessof 4 feet (1.22meters)or compactedsoil
33 liner thicknessof 3 feet (0.91meter)
34
35 • Permeabilityequalto or less than 0.39 x 10.7inch per second
36 (I x 10.7centimeterper second)
37
38 • Greaterthan 30 percentby weight soil passingthrougha No. 200 sieve
39
40 • Liquid limit greaterthan 30
41
42 • Plasticityindexgreaterthan 15.
43
44 The soils underlyingLLWMA-2,where Trench94 is located,are described
45 in Chapter3.0, Section3.1. These soils are gravellysands,sands,and sandy
46 gravelsand do not meet the parametersmentionedpreviously,which are
47 associatedwith silts and clays. Soils at Trench94 are generallyof very
48 high permeability,large grain size, and low plasticity. However,as
49 discussedin Chapter6.0, other factorscombineto minimizethe transportof
50 PCBs from the 218-E-12BBurialGround regardlessof soil type. Specifically,

these factorsare the longcontainmentlife of the package,the immobilityof
52 PCBs in the package (dueto the PCBs being bound within materialsand havinga
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I very low solubilityin water and a very low vapor pressurein air), the lack
2 of a directwaterbornemigrationpathwayto surfacewaters,and the low rate
3 of infiltrationof water throughthe burial site.
4
5
6 7.2 SYNTHETICMEMBRANELINERS
7
8 For sites that are not underlain with soils meeting the requirements
9 stated previously, 40 CFR761.75(b)(2) requires that the chemical waste

10 landfill have a synthetic membraneliner. The liner must provide a
11 permeability at least equivalent to the soils _escribed previously [i.e.,
12 equal to or less than 0.39 x 10-7 inch (1 x 10" centimeter) per second]
13 Whenever a synthetic liner is used at a landfill site, special precautions
14 must be taken to ensure that its integrity is maintained and that it is
15 chemically compatible with PCBs. Adequate soil underlining and soil cover
16 must be provided to prevent excessive stress on the liner and to prevent
17 rupture of the liner. The liner must have a minimumthickness of 30 mils
18 (0.0762 centimeter).
19
20 Because soils at Trench 94 do not meet the requirements given in
21 Section 7.1, a synthetic liner would be required. Trench 94 does not have a
22 synthetic liner, however, and the DOE-RL is requesting a waiver (Chapter 8.0)
23 from this requirement for the 5-year interim approval period. The purpose of
24 the synthetic liner is to prevent the migration of contaminants from the
25 landfill by containing leachate so the leachate can be collected. As
26 described in earlier chapters, the SRChulls will prevent the generation of
27 contaminated leachate by fully containing the PCBsand preventing contact with
28 any potential sources of leachate (e.g., rainwater). As long as the SRChulls
29 remains intact, generation of contaminated leachate will be prevented and
30 therewill be no migrationof PCBs from the landfil.l.As describedin
31 Chapter6.0, the SRC hulls will remain intactmuch longerthan the interim
32 approvalperiod.
33
34
35 7.3 HYDROLOGICCONDITIONS
36
37 Title 40 CFR 761.75(b)(3)specifiescertainrequirementsrelatedto the
38 hydrologicconditionsat the landfillsite. The bottomof the landfillliner
39 systemor natural in-placesoil barriermust be at least 50 feet
40 (15.24meters)above the historicalhigh groundwatertable. Locationof the
41 landfillin floodplains,shorelands,and groundwaterrechargeareas must be
42 avoided. In addition,there must be no hydraulicconnectionbetweenthe site
43 and standingor flowingsurfacewater. Also, the sitemust have monitoring
44 wells and leachatecollection.
45
46 The locationof Trench94 satisfiesthe requirementfor depth to water
47 table. As discussedin Chapter3.0, Section3.1, the currentwater table
48 elevationat Trench94 is approximately402 feet (122.53meters)amsl. As
49 indicatedin Chapter3.0, Section3.2, the elevationof the bottomof
50 Trench94 is approximately545 feet (166.16meters)amsl. The depth from the
51 bottomof the trench to the water table is approximately143 feet
52 (43.58meters). Water rechargefrom disposalponds controlsthe elevationof

7-2
940606.0827



DOE/RL-gO-12, Rev. 2
06/94

1 the groundwater below Trench 94. The water elevations are within
2 approximately 3 feet (0.91 meter) of their historical highs, based on the data
3 recorded for well 299-E34-1 (Chapter 3.0, Figure 3-7). The highest elevation
4 was recorded in 1969 and dropped approximately Z.5 feet (0.76 meter) by 1991.
5 The recently drilled wells next to Trench 94 have shownthe sametrend since
6 1990.
7
8 Trench 94 is located in an area of low recharge. Natural recharge rates
9 on the Hanford Facility depend on soil and vegetation characteristics and can

10 vary from less than 0.039 inch (0.1 centimeter) per year to 3.94 inches
11 (10 centimeters) per year. Last et al. (1989, p. 6.2) estimated the natural
12 recharge rate at active burial grounds to be less than 3.94 inches
13 (10 centimeters) per year. Artificial recharge occurs on the Hanford Facility
14 at liquid waste disposal units. No artificial recharge occurs at Trench 94.
15 The major source of artificial recharge near the 200 East Area is the
16 216-B-3 PondSystem, which is approximately 1 mile (1.61 kilometers) southeast
17 of Trench 94. Artificial recharge at the 216-B-3 PondSystem does not affect
18 the hydrologic recharge conditions at Trench 94.
19
20 Trench 94 is not located in a floodplain. The location of Trench 94 is
Zl well beyond the boundaries of the lO0-year floodplain of the Columbia River,
22 Yakima River, and Cold Creek and Dry Creek. Floodplains for these streams are
23 shown in Figures 7-1 through 7-3, respectively.
24
5 The location of Trench 94 is not within regulated 'shorelines of the

26 state' or 'wetlands' as defined by the Shoreline ManagementAct of 1971. The
Z7 nearest "shoreline of state-wide significance" is the Columbia River, which is
28 at least 6 miles (9.65 kilometers) from the trench.
29
30 There is no direct hydraulic connection between Trench 94 and standing
31 and flowing surface water. Locations of surface water bodies are discussed in
32 Chapter 3.0, Section 3.1. The nearest standing water body is West Lake, which
33 is approximately 2.5 miles (4.02 kilometers) north-northwest of Trench 94.
34 The nearest stream is the Columbia River, located approximately 6 miles
35 (9.65 kilometers) northeast of Trench 94 at its closest point. The nearest
36 ephemeral stream is Cold Creek, which is approximately 6 miles
37 (9.65 kilometers) southwest of Trench 94 at its closest point. As discussed
38 in Chapter 5.0, Section 5.2, there is no surface water run-off at Trench 94
39 and, therefore, no overland flow connection between Trench 94 and any surface
40 waters.
41
42 There is a potential connection between Trench 94 and the Columbia River
43 via the groundwater pathway. Recharge at Trench 94, if it occurs, could reach
44 the unconfined aquifer beneath the site. The unconfined aquifer flows to the
45 north and west toward discharge areas along the Columbia River (Last et al.
46 1989, pp. 3.27 through 3.28). Therefore, recharge at Trench 94 eventually
47 could reach the Columbia River.
48
49 Althougha hydraulicconnectiondoes exist, the timeframeassociatedwith
50 this connectionis significantlygreaterthan the 5-yearinterimapproval
51 period. The lead study (PNL 1992,page 4.7) presenteda vadosezone time of
52 travelof 475 years for a vadosezone thicknessof 150 feet (46 meters)and a
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I rechargerate of 0.2 inch (0.5centimeter)per year. The travel time analysis
2 neglectsthe affectsof retardationin the vadose zone. The PCBs are known to
3 be highlyattenuatedin soils and the actualtravel time for PCBs would be
4 many times greaterthan the vadosezone traveltime.
5
6
l 7.4 FLOODPROTECTION
8
9 Title 40 CFR761.75(b)(4) establishes flood protection requirements for

10 chemical waste landfills. If the landfill site is below the lO0-year
11 floodwater elevation, the operator must provide surface water diversion dikes
12 around the perimeter of the landfill site with a minimum height equal to
13 2 feet (0.61 meter) above the lO0-year floodwater elevation. If the landfill
14 site is above the lO0-year floodwater elevation, the operator must provide
15 diversion structures capable of diverting all of the surface water run-off
16 from a 24-hour, 25-year storm. As indicated in Section 7.3, Trench 94 is not
17 located in a lO0-year floodplain. Therefore, Trench 94 must have diversion
18 structurescapableof divertingrun-offfrom a 24-hour,25-yearstorm. As a
19 dangerouswaste landfilloperatingunder interimstatus,Trench 94 is also
20 subjectto the run-on and run-offcontrolrequirementscontainedin
21 40 CFR 265.302(a)and (b). These requirementsincludecontrolsystemscapable
22 of preventingflow onto the active portionof the landfillduring peak
23 dischargefrom a 25-yearstorm. As demonstratedin AppendixE, there will be
24 no run-on or run-offfrom the 24-hour,25-yearstorm. Therefore,the
25 requirementfor preventingrun-onand run-offis met withoutthe need for
26 these controlsystems.
27
28
29 7.5 TOPOGRAPHY
30
31 Title 40 CFR 761.75(b)(5)requireschemicalwaste landfillsites to be
32 locatedin an area of low to moderatereliefto minimizeerosionand to help
33 preventlandslidesor slumping. As discussedin Chapter3.0, Section3.2,
34 Trench94 is locatedin an area of low relief. The land surfacein the
35 vicinityof Trench94 slopesto the north at a grade of approximately
36 2 percent. As indicatedin Chapter5.0, Section5.2, becauseof this
37 relativelyflat slope and the permeablesurfacesoils,run-offdoes not occur.
38 Therefore,the potentialfor erosionis minimal.
39
40 Surfaceslopesare also flat enoughto preventlandslidesand slumping.
41 The steepestslopes (i.e.,those with the greatestpotentialfor slidingor
42 slumping)are the Trench 94 sidewallsand the spoil pile. Under
43 WAC 173-303-283(3)(g),the LLBG must be operatedso that there are no unstable
44 hillsidesor soils as a resultof trenches. The Trench 94 sidewallsare
45 excavatedat a slope of 3"2 (horizontal:vertical),which is a stableslope
46 for the surfacesedimentsat the site. The slope of the spoil piles is
47 approximately2:1, which is also stable. There is no visibleevidenceof
48 sloughingor slumpingon either the trenchwall or spoil piles.
49
50
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I 7.6 MONITORINGSYSTEMS
2
3 Title 40 CFR 761.75(b)(6)establishestechnicalrequirementsfor
4 monitoringsystems. These requirementsincludethose for water sampling
5 [40 CFR 761.75(b)(6)(i)],groundwatermonitoringwells
6 [40 CFR 761.75(b)(6)(ii)],and water analysis[40 CFR 761.75(b)(6)(iii)].
7 A groundwatermonitoringprogramhas been establishedat the 218-E-12BBurial
8 Ground as requiredfor dangerouswaste landfills. The groundwatermonitoring
9 programis designedfor LLWMA-2 (Figure3-7). As requiredby
10 WAC 173-303-645(8),the monitoringwells are locatedat the line of compliance
11 for LLWMA-2. Two of the wells are at the boundaryof Trench 94. The
12 requirementsof WAC 173-303-645(8)and the requirementsof 40 CFR 761.75are
13 discussedin the followingparagraphs.
14
15 Under the TSCA water samplingrequirements,the groundwaterand surface
16 water at all sites receivingPCBs must be sampledto establishbaseline
17 qualitybeforecommencingoperationsunder an approval. Groundwaterin the
18 area of Trench g4 has been sampledas part of the generalgroundwater
19 monitoringrequirementsunder WAC 173-303-645(8).Under WAC 173-303-645(8)
20 requirements,a monitoringsystem is requiredto be installedthat is
21 sufficientlybroad to yield samplesthat representthe qualityof groundwater
22 that has not been affectedby leakagefrom a regulatedunit. A programof
23 samplingand analysisto determinebackgroundgroundwaterqualityhas been

completedat the 218-E-12BBurial Ground. This programis describedin the
5 Low-LevelBurialGroundDangerousWaste PermitApplication(DOE-RL1989a,
26 pp. 5-77 through5-148)and the RevisedGround-WaterMonitoringPlan for the
27 200 Areas Low-LevelBurialGrounds (WHC 1989).
28
29 The water samplingrequirementsalso specifythat any surfacewatercourse
30 designatedby the EPA RegionalAdministratormust be sampledat least monthly
31 when the landfillis being used for disposaloperationsand at a frequencyof
32 no less than once every 6 months after final closureof the disposalarea. As
33 describedin Chapter3.0, Section3.1, there are no naturalsurfacewater
34 bodies in the disposalsite area. The only surfacewater bodies in or near
35 the 200 East Area are liquidwaste managementunits (i.e.,216-B-3Pond System
36 and its associatedlakes). As discussedin Section7.3, no naturalor
37 syntheticsurfacewater bodiesare impactedby Trench 94 disposaloperations
38 becausethere is no run-offfrom the trench. Therefore,surfacewater
39 samplingassociatedwith Trench94 operationsis not performed. Samplingof
40 the liquidwaste managementunits in the 200 East Area does occur, but is not
41 relatedto Trench 94 operations.
42
43 Severalrequirementsexist for groundwatermonitoringwells at chemical
44 waste landfills. Under 40 CFR 761.75(b)(6)(ii)(A),if underlyingearth
45 materialsare homogeneous,impermeable,and uniformlyslopingin one
46 direction,only three samplingpointswill be necessary. These three points
47 must be equallyspacedon a line throughthe center of the disposalarea and
48 extendfrom the area of highestwater tableelevationto the area of lowest
49 water table elevationon the property. As describedin Chapter3.0,
50 Section3.1, underlyingearth materialsare not homogeneous,impermeable,or
51 uniformlyslopingin one direction. Therefore,more than three sampling
52 points are needed to complywith monitoringwell requirements. Currently,
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I there are 16 groundwatermonitoringwells aroundthe perimeterof the
2 218-E-12BBurialGround,as shown in Chapter3.0, Figure3-7. These wells
3 have been installedas part of the groundwatermonitoringprogramrequired
4 under WAC 173-303-645and consistof nine downgradientshallowwells (E27-8,
5 E27-9,E27-11,E27-17,E34-2,E34-9,E34-I0,E34-11,and E34-12)and seven
6 upgradientshallowwells (E27-I0,E34-3,E34-4, E34-5,E34-6,E34-7, and
7 E35-1) (DOE-RL lgg4).
8
9 Title 40 CFR761.75(b)(6)(ii)(B) requires that all monitoring wells be

10 cased and the annular space between the monitoring zone (zone of saturation)
11 and the surface will be completely backfilled with portland cement or an
I2 equivalent material and plugged with portland cement to effectively prevent
13 percolation of surface water into the well bore. The well opening at the
14 surface must have a removable cap to provide access and to prevent entrance of
I5 rainfall or stormwater run-off. The well must be pumpedto remove the volume
I6 of liquid initially contained in the well before obtaining a sample for
17 analysis. The discharge must be treated to meet applicable state or federal
I8 discharge standards, or it must be recycled to the chemical waste landfill.
I9 The 218-E-12B Burial Ground groundwater monitoring wells meet all these
20 requirements. The annular space immediately above the sandpack is sealed with
21 5 feet (1.52 meters) of bentonite pellets. The remaining annular space is
22 sealed with bentonite grout and/or bentonite crumbles. Each well has a
23 concrete pad at the ground surface and locking well cap. Well construction
24 details are shown in Figure 7-4. Purgewater is handled and disposed of in
25 accordance with guidelines and procedures approved by the DOE-RL, the EPA, and
26 Ecology.
27
28 Water analysis requirements under 40 CFR761.75(b)(6)(iii) specify
29 analysis of groundwater and surface water samples for specific parameters,
30 i.e., PCBs, pH, specific conductance, and chlorinated organics. Groundwater
31 samples are analyzed in the field for pH and specific conductance. Laboratory
32 analysis includes volatile and semivolatile organics, which includes the
33 general categories of PCBsand chlorinated organics.
34
35 Title 40 CFR761.75(b)(6)(iii) requires that analytical procedures comply
36 with those specified in 40 CFR136. Analytical procedures for
37 21B-E-12B Burial Ground groundwater samples are those given in SW-846
38 (EPA 1986), which are equivalent to those in 40 CFR136.
39 Title 40 CFR761.75(b)(6)(iii) also requires that monitoring data and records
40 be maintained as required in 40 CFR761.180(d)(1). As discussed in
41 Chapter 5.0, Section 5.1, recordkeeping at the 218-E-12B Burial Ground
42 complies with these requirements.
43
44
45 7.7 LEACHATECOLLECTION
46
47 Title 40 CFR 761.75(b)(7)establishestechnicalrequirementsfor leachate
48 collectionsystemsfor chemicalwaste landfills. A leachatecollection
49 monitoringsystemmust be installedand monitoredmonthlyfor quantityand
50 physicochemicalcharacteristicsof leachateproduced. The leachateshouldbe
51 either treatedto acceptablelimits for dischargein accordancewith a state

52 or federalpermitor disposedof 5bYOan°therstate or federallyapproved53 method. As discussedin Chapter . , Section5.7, a waiver is being requested
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I from leachatecollectionsystemrequirementsfor the 5-year interimapproval
2 period.
3
4
5 7.8 WASTEANDCONTAINERMANAGEMENT
6
7 Title 40 CFR761.75(b)(8)(i) establishes technical requirements for
8 chemical waste landfill operations for managementof waste and containers.
9 The PCBsand PCB items must be placed in a landfill in a manner that will

10 prevent damage to containers or articles. Other waste forms placed in the
11 landfill that are not chemically compatible with PCBsand PCB items, including
12 organic solvents, must be segregated from the PCBsthroughout the waste
13 handling process. This requirement is similar to dangerous waste container
14 handling requirements under WAC173-303-630 with which the 218-E-12B Burial
15 Ground also must comply. Managementof the SRCsin Trench 94 complies with
16 these requirements. The SRCsare placed in the trench in a manner that will
17 not damagecontainment of the PCBs. No other waste is placed in Trench 94.
18
19 Title 40 CFR761.75(b)(8)(ii) discusses the requirements to eliminate the
20 presence of free liquids before final disposal in a landfill. The Engineering
21 Reportof LiquidRemovalfrom SubmarineReactorCompartmentDisposalPackages
22 (AppendixF) describesthe proceduresthat are used to removeall but up to
23 230 gallons(870.55liters)of residualliquidfrom the SRC package. This
24 amountof liquidis less than 0.1 percentof the 2,000,000pounds
25 (907,200kilograms)of the waste per package.

27 The proceduresfor removingthe liquid from a packagespecifycuttingor
28 drillingto removethe nonradioactivewater,where normalsystemdrainswere
29 not installed. The radioactivesystemsare drainedusing the pipingnormal
30 drain points,but are not cut or drilledto removeliquidfrom pointsnot
31 equippedwith drains. About 3 rem of personnelradiationexposureis required
32 to drain the packageto less than 230 gallons (870.55kilograms)of residual
33 liquid. The engineeringreport (AppendixF) evaluatesthe locationof the
34 remainingliquid and the work thatwould be requiredto removethe liquid.
35 The evaluationshows that excessivepersonnelradiationexposurewould be
36 requiredto drain additionalradioactiveliquid,with up to 68 rem estimated
37 to completelyremove all liquid from a package.
38
39
40 7.9 OPERATIONPLAN
41
42 Title 40 CFR 761.75(b)(8)(ii) requires that an operation plan be
43 developed and submitted to the EPA Regional Administrator for approval. This
44 plan will include detailed explanations of the procedures to be used for
45 recordkeeping, surface-water handling procedures, excavation and backfilling,
46 waste segregation, burial coordinates, vehicle and equipment movement, use of
47 roadways, leachate collection systems, sampling and monitoring procedures,
48 monitoring wells, environmental emergency contingency plans, and security
49 measures to protect against vandalism and unauthorized waste placements. If
50 the facility is used to dispose of liquid waste containing between 50 parts
51 per million and 500 parts per million PCB, the operation plan must include
52 additional procedures to deLermine that liquid PCBsto be disposed of at the
53 landfill do not exceed 500 parts per million PCBand do not migrate from the
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I landfill. The informationcontainedin Chapter5.0 is submittedto fulfill
2 the requirementsfor an operationplan. The residualliquidsin the SRC are
3 not in contactwith the materialsthat containPCB and, therefore,are
4 unlikelyto be contaminatedwith PCB duringthe interimperiod. LiquidPCBs
5 are not receivedat Trench 94; therefore,requirementsrelatedto disposalof
6 liquid PCB waste are not addressed.
7
8
g 7.10 IGNITABLEWASTE

10
11 Title 40 CFR 761.75(b)(8)(iii)containsrequirementsthat ignitablewaste
12 not be disposedof in chemicalwaste landfills. Liquid ignitablewaste is
13 waste that has a flash point less than 140 °F (60 °C). Ignitablewaste is not
14 placed in Trench 94.
15
16
17 7.11 BURIALRECORDS
18
19 Title 40 CFR 761.75(b)(8)(iv)requiresthat recordsbe maintainedfor all
20 PCB disposaloperationsand includeinformationon the PCB concentrationin
21 liquidwaste and the three dimensionalburialcoordinatesfor PCBs and PCB
22 items. Additionalrecordsmust be developedand maintainedas requiredin
23 40 CFR 761.180. Compliancewith these recordkeepingrequirementsis discussed
24 in Chapter5.0, Section5.1.
25
26
27 7.12 SUPPORTINGFACILITIES
28
29 Title 40 CFR 761.75(b)(9)establishestechnicalrequirementsfor
30 supportingfacilities. These requirementsincludethose for securityfencing,
31 roadways,and operationsto preventspilledliquidsand windblownmaterials.
32
33 Title 40 CFR 761.75(b)(9)(i)requiresthat a 6-foot (1.83-meter)woven
34 mesh fence,wall, or similardevice be placedaroundthe site to prevent
35 unauthorizedpersonsand animalsfrom entering. This requirementis similar
36 to the dangerouswaste unit securityrequirementsunder WAC 173-303-310. As
37 discussedin Chapter5.0, Section5.11, the 218-E-12BBurial Ground is within
38 the 200 East Area, which is surroundedby securityfencing. The security
39 fencesare 8-foot-(2.43-meter-)high chain link and are toppedwith three
40 strandsof barbedwire.
41
42 Title 40 CFR 761.75(b)(9)(ii)requiresthat roads be maintainedto and
43 within the site in an adequatemanner to supportthe operationand maintenance
44 of the site withoutcausingsafetyor nuisanceproblemsor hazardous
45 conditions. Currently,no load-bearingcapacitiesof the HanfordSite roads
46 are availablp;however,loads as large as 140 pounds p_r square inch
47 (965.27x 10_ pascal)have been transportedwithoutobservabledamage to road
48 surfaces. All roads, includingthose providingaccess to Trench 94, meet the
49 requirementsof the AmericanAssociationof State Highwayand Transportation
50 OfficialsHS-20-44load rating (AASHTO1983). An HS-20-44loadingrepresents
51 a two-axletractor[frontaxle loadingof 8,000 pounds (3,628.8kilograms)and
52 rear axle loadingof 32,000pounds (14,515.2kilograms)]plus a single-axle
53 trailerwith a 32,000 pounds (14,515.2kilograms)axle loading.

7-8
940606.1339



DOE/RL-90-12,Rev. 2
06/94

I Title 40 CFR 761.75(b)(9)(iii)requiresthat chemicalwaste landfillsbe
2 operatedand maintainedin a manner that will preventsafetyproblemsor
3 hazardousconditionsresultingfrom spilledliquidsand windblownmaterials.
4 No free liquidwaste, other than the residualliquidin the SRCs, or other
5 liquidsare placed in Trench94. All waste in Trench94 is containedin the
6 sealed SRCs and cannotbe blown by the wind.
7
8
9 7.13 ADDITIONALREQUIREMENTSTHAT INCREASE

10 ENVIRONMENTALPROTECTION
11
12 As a dangerouswaste landfill,Trench94 must be operatedin compliance
13 with all applicablerequirementsunder WAC 173-303. These requirements
14 includethose that do not have equivalentrequirementsunder 40 CFR 761.
15 The additionalrequirementsunder WAC 173-303increasethe environmental
16 protectionassociatedwith operation,,fTrench 94 for the disposalof SRCs.
17 These requirements,which includethose for inspections,training,and closure
18 and postclosure,are discussedin the followingsections.
19
2O
21 7.13.1 Inspections
22
23 In accordance with WAC173-303-320, inspections of the 218-E-12B Burial
24 Ground are conducted weekly. The 218-E-12B Burial Ground trenches are
25 inspected for run-on, run-off, and erosion problems after significant

precipitation (25-years, 24-hour storm) or windstorms. Inspections are
27 documented, and records are maintained for a minimumof 5 years from the
28 inspection date. Burial of the SRCswould start with the first 28 reactor
29 compartments in the east end of Trench 94, in accordance with the engineered
30 performance plan. This plan provides a method for confirming the adequacy of
31 submarine reactor compartments for burial without a liner/leachate collection
32 system. Those SRCs in Trench 94 remaining uncovered will be inspected to
33 confirm their integrity and to confirm that there is no release of waste to
34 the environment.
35
36
37 7.13.2 Training
38
39 In accordance with WAC173-303-330, all personnel associated with
40 dangerous waste operations receive adequate training to ensure the performance
41 of dangerous waste duties meets unit compliance with environmental and worker
42 safety regulations (DOE-RL1989a, Chapter 8.0).
43
44
45 7.13.3 Closure and Postclosure
46
47 Trench94 will be closed and maintainedafter closure(thepostclosure
48 period)in compliancewith WAC 173-303-610and WAC 173-303-665(6).Closureof
49 the 218-E-12BBurialGround is describedin detail in the Low-LevelBurial
50 GroundDangerousWaste PermitApplication(DOE-RLIgSga,Chapter11.0)•
51 Trench94 will be closed alongwith the other trenchesin the 218-E-12BBurial
52 Ground. Closureof the 21B-E-12BBurial Groundwill occur in stages,but no
53 closureactivitieswill be conductedduring the 5-year interimapproval

7-9
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I period. Closurewill includeinstallationof a low permeabilitycover over
2 the trenches. The cover will consistof severallayersof soll and
3 geosyntheticmaterialsdesignedto minimizeinfiltrationof precipitationto
4 the waste.
S
6 Postclosureactivitieswill includeinspectionand maintenanceof the
7 cover integrityand securitycontroldevicesand postclosuregroundwater
8 monitoring.
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Figure 7-1. Co'lumbiaRiver' Floodplain Boundary for' the
Probable HaxlmumFlood.
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Figure7-2. YakimaRiver FloodplainBoundaryfor the
100-YearFlood.
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Figure 7-3. Cold Creek FloodplainBoundaryfor the
ProbableMaximumFlood.
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Figure7-4. MonitoringWell ConstructionDetails.
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•I 8.0 REQUESTFOR INTERIMWAIVER
Z
3
4 This chapterpresentsa requestfor waiverfrom certainchemicalwaste
5 landfillrequirementsunder 40 CFR 761.75(b)for Trench94 for the 5-year
6 interimapprovalperiod. Specifically,a waiver is soughtfor a synthetic
7 liner and leachatecollectionsystem.
8
9 A requestfor exemptionfrom lined trenchrequirementsand from land
10 disposalrestrictionson residualliquid at the 218-E-12BBurialGround
11 Trench 94 (ExemptionRequest)also has been submittedto Ecology
12 (DOE-RLI98gb). This documentdemonstratesthat the hull and bulkheadsof the
13 SRCswill outlast,by a considerablemargin,the estimateddesignlife of a
14 liner/leachatesystem.
15
16 Ecologyhas statedthat the alternatelandfilldesign as describedin the
17 ExemptionRequest(burialwithouta liner/leachatesystem)is protectiveof
18 human health and the environment,and considersthe ExemptionRequestto be
19 completeand acceptablefor incorporationintothe LLBG DangerousWaste Permit
20 Applicationdocumentation.
21
22 Title 40 CFR 761.75(c)(4)allows the EPA RegionalAdministratorto waive
23 one or more of the chemicalwaste landfillrequirementsunder 40 CFR 761.75(b)
24 providedthat operationof the landfillwill not presentan unreasonablerisk
25 of injuryto health or the environmentfrom PCBs.
26
27 Complianceof Trench94 operationswith the requirementsunder
28 40 CFR 761.75(b)was addressedin Chapter7.0. As shown in Chapter7.0,
29 Trench 94 operationscomplywith all applicablerequirementsexceptfor a
30 syntheticmembraneliner [40 CFR 761.75(b)(2)]and leachatecollectionsystem
31 [40 CFR 761.75(b)(7)].
32
33 The risk analysisperformed(Chapter6.0) has shown that there will be no
34 risk to human healthor the environmentfrom PCBs as long as the PCBs remain
35 in the SRC. It also was shown that the PCBswill remain in the SRC as long as
36 there is not a breachof the SRC. For the 5-year interimapprovalperiod,it
37 was concludedthat the probabilityof a breachof the SRC was extremely
38 remote,given the high structuralstrengthof the SRC packageand the slow
39 corrosionrate of the SRC. In addition,operationalpractices
40 (e.g.,inspections)are _n place to provideearly warningof potentialSRC
41 degradationduring the 5-year interimapprovalperiod. On the basis of this
42 analysis,it is concludedthat operationof Trench94 withouta synthetic
43 liner and a leachatecollectionsystemduringthe 5-year interimapproval
44 perioddoes not presentan unreasonablerisk of injuryto healthor the
45 environmentfrom PCBs. Therefore,a waiver from these requirementsis
46 requested.
47
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and 40 CFR265.
o Cross-Referenceof RegulatoryRequirementsUnder 40 CFR 761 WAC 173-303
o_ (sheet 1 of 4) ____---

" [l lRequirements 40 CFR 761 Citation WAC 173-303Citation 40 CFR 265 Citation

Technical Requirements

• Soils 40 CFR 761.75(b)(I) No equivalentrequirement No equivalentrequirement

• Syntheticmembrane 40 CFR 761.75(b)(2) WAC 173-303-665(2)(a)a 40 CFR 265.301(a)
liners

• Hydrologicconditions

- Floodplain 40 CFR761.75(b)(3) WAC173-303-282(6)(c) No equivalent requirement

- Shoreline 4-OCFR 761.75(b)(3) WAC 173-303-282(6)(c) No equivalentrequirement

- Groundwaterrecharge 40 CFR 761.75(b)(3) WAC 173-303-282(6)(c) No equivalentrequirement
areas

_ - Hydraulic connection "_CFR 761.75(b)(3) WAC173-303-282(6)(c) No equivalent requirement
with groundwaterandI
surfacewater

- Depth to water table 40 CFR 761.75(b)(3) WAC173-303-282(6)(c) No equivalent requirement

• Flood protection 4-0CFR 761 75(b)(4) WAC 173-303-665(2)(c)a 40 CFR 265.302(a),(b)• _665(2) (d)a

• Iopography 40 CFR 761.75(b)(5) WAC 173-303-282(6)(a) No equivalentrequirement

• Monitoringsystems o

Water sampling 40 CFR 761.75(b)(6)(i) WAC 173-303-645(8) 40 CFR 265.92-
i

•
- Groundwater monitor _CFR 761 75(b)(6)(ii) WAC173-303-645(8) 40 CFR 265 91• O

!
wells

_o



and 40 CFR265.
o Cross-Referenceof RegulatoryRequirementsUnder 40 CFR 761 WAC 173-303

• (sheet2 of 4)o

Requirements 40 CFR 761 Citation WAC 173-303Citation 40 CFR 265 Citation

- Water analysis 40 CFR 761.75(b)(6)(iii)WAC 173-303-645(9) 40 CFR 265.92 ____.--

• Leachatecollection 40 CFR 761.75(b)(7) WAC 173-303-665(2)(a)a 40 CFR 265.301(a)

• Landfilloperations

- Containermanagement I0CFR 761.75(b)(8)(i) WAC 173-303-630 40 CFR 265.31 ____--

- Operationplan 40 CFR 761.75(b)(8)(ii) Refer to following Refer to followingcitations citations

• Recordkeeping 40 CFR 761.75(b)(8)(ii) WAC 173-303-380 40 CFR 265.309
& (iv) WAC 173-303-665(5)
40 CFR 761.180(d)

The fott_ing citati_s inctu_le lhe foLLowing citati_s inct_e
_rts of o_rati_ plan _rts of o_rati_ ptan and

r_ordke_i ng
I

• Surface water 40 CFR76].75(b)(8)(ii) WAC]73-303-665(2)(c) 40 CFR265.302
handling

• Excavationand 40 CFR 761.75(b)(8)(ii) WAC 173-303-665(2)(f) 40 CFR 265.3]
backfilling ---------

• Waste segregation 40 CFR 761.75(b)(8)(ii) WAC 173-303-380(I)(b) 40 CFR 265.309
burialcoordinates 40 CFR 761.180(d)(2) WAC 173-303-665(5) _____---

• Vehicleand 40 CFR 761 75(b)(8)(ii) WAC 173-303-806(4)(a)(x)40 CFR 265.31 ._•

equipmentmovement

• Use of roadways 40 CFR 76].75(b)(8)(ii) WAC 173-303-806(4)(a)(x) 40 CFR 265.31 o

• Leachatecollection 40 CFR 761.75(b)(8)(ii) WA£ 173-303-665(2)a 40 CFR 265.31
system o

_*



and 40 CFR265.
o Cross-Reference of Regulatory Requirements Under 40 CFR761 WAC]73-303

(sheet3 of 4)o

Requirements 40 CFR 761 Citation WAC 173-303Citation 40 CFR 265 Citation

• Samplingand 40 CFR 761.75(b)(8)(ii) WAC 173-303-300 40 CFR 265.]3
monitoring WAC 173-303-110
procedures

• Environmental 40 CFR 761.75(b)(8)(ii) WAC ]73-303-340 _CFR 265.3]-37
emergency

• Securityprocedures 40 CFR 761.75(b)(8)(ii) WAC 173-303-310 40 CFR 265.14

Contingencyplan 40 CFR 761.75(b)(8)(ii) WAC 173-303-350 _ CFR 265.50-56
• 40 CFR 761.125 WAC 173-303-360

WAC 173-303-145

- Managementof 40 CFR 76].75(b)(8)(i)& WAC ]73-303-665(7)a 40 CFR 265.312
ignitable/ (iii)
incompatible waste -------

, • Supportingfacilities

- Fence 40 CFR 761.75(b)(9)(i) WAC 173-303-310(2) 40 CFR 265.14(b)

- Roads 40 CFR 761.75(b)(9)(ii) No equivalentrequirement No equivalentrequirement

- Safetyhazards 40 CFR 761.75(b)(9)(iii) 173-303-283(3) No equivalentrequirement

RecordkeepingRequirements

• Manifestand 40 CFR 761.180(b)(1) -WAC173-303-370(2)(e) 4-OCFR 265.71(a)(5)
certificatesof
disposal

Annualdocumentlog 40 CFR 761 180(b)(2) WAC 173-303-380(1) 40 CFR 265.73 o•

• Annual report 40 CFR 761.180(b)(3) WAC 173-303-390(2) 40 CFR 265.75

• Water analyses 40 CFR 761 180(d)(I) WAC 173-303-380(1)(f) 40 CFR 265.73(b)(6) o• _<



Cross-Referenceof RegulatoryRequirementsUnder 40 CFR 761, WAC 173-303,and 40 CFR 265.
o (sheet4 of 4)

Requirements 40 CFR 761 Citation WAC 173-303Citation 40 CFR 265 Citation

. Waste burial 40 CFR 761.180(d)(2) WAC173-303-665(5) a 40 CFR 265.309
coordinates WAC 173-303-380(I)(b)

. Documents,data, 40 CFR 761.180(f) No equivalentrequirement Ho equivalentrequirement
correspondence
pertainingto PCB
disposal

a WAC 173-303-665standardsare final landfillstandardsthat are not applicableto interimstatus
facilities. During interim status, the equivalent requirements set forth in 40 CFR 265 are applicable
as requiredby WAC 173-303-400(3)(a).
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1 D.O RECORDKEEPIN6
2
3
4 D. 1 OPERATIN6RECORDS
5
6 Operating records maintained include the following:
7
8 • Descriptionand quantityof each dangerouswaste receivedand the
9 method(s)and date(s)of disposalat the Low-LevelBurial
10 Grounds(LLBG)in accordancewith 40 CFR 265.73 and WAC 173-303-380
11
12 • Locationof each dangerouswaste storedwithin the LLBG and the
13 quantityat each location
14
15 ° Waste analysesresults
16
17 • Contingencyplan incidentnotifications
18
19 • Inspectionrecords
20
21 • Groundwatermonitoringdata.
22
23

D.2 WASTE DESCRIPTIONAND QUANTITY

26 The descriptionand quantityof each waste containerdisposedof in the
27 LLBG will be maintainedin LLBG records. Offsitewaste manifestrecordsand
28 onsitewaste trackingforms describingthe types and quantitiesof waste are
29 maintainedas part of the operatingrecord.
30
31
32 D.3 WASTELOCATION
33
34 The locationof each mixed waste containerdisposedof within the LLBG is
35 documentedand maintained. Cross-referencesto the offsitemanifestsand
36 onsitewaste trackingforms are maintainedso that the locationof the waste
37 packageand its contentsis readilyavailablein the event of an emergency.
38
39
40 D.4 WASTE ANALYSISRECORDS
41
4Z Waste analysisrecordsare developedby the offsitegeneratorand onsite
43 generatingunit and will be maintainedby the offsitegeneratorand onsite
44 generatingunit for a minimumof 5 years after the waste is transferredonsite
45 or offsite[WAC 173-303-ZI0(3)].Waste analysisrecordsnecessaryfor the
46 treatment,storage,and/ordisposalof the waste will be maintaineduntil
47 closureof the LLBG [WAC173-303-380(I)(c)].
48
4g
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I D.5 CONTINGENCYPLAN INCIDENTRECORDS
2
3 Recordsdocumentingthe detailsof any incidentsrequiringthe
4 implementationof the contingencyplan, describedin Chapter5.0,
5 Section5.10, are maintainedas part of the LLBG operatingrecord as required
6 by 40 CFR 265.73 and WAC 173-303-380. In additionto these reports,
7 occurrencenotificationreportsare generatedto documentincidents. The
8 occurrencenotificationreportsdescribeall incidents,includingthose that
g are judged too minor to requirethe implementationof the contingencyplan.
10
11
12 D.6 INSPECTIONRECORDS
13
14 Records of the LLBGgeneral inspections are maintained for a period of at
15 least 5 years from the inspectiondate. The recordsincludethe following:
16
17 • Date and time of inspection
18
19 ° Inspector'sprintedname and handwrittensignature
20
21 • Notationsof observations
ZZ
23 • Date and natureof any repairsor other remedialactions.
24
25
26 D.7 GROUNDWATERMONITORINGRECORDS
27
Z8 Groundwatermonitoringrecordsincluderecordsfor a detectionmonitoring
29 programand, if applicable:a compliancemonitoringand correctiveaction
30 program.
31
32
33 D.7.1 DETECTIONMONITORINGRECORDS
34
35 In a detectionmonitoringprogram,groundwaterqualityis determined
36 semiannuallyat each compliancepoint monitoringwell location. Also,
37 groundwaterflow rate and directionare determinedannuallyfor the uppermost
38 aquifer. Statisticalproceduresare employedto determineif concentrations
39 have significantlyincreasedabove backgroundlevels for any of the indicator
40 parameters. In addition,recordsof monitoringactivitiesundertakenas a
41 result of a determinationof a statisticallysignificantincreaseare
42 maintainedas part of the operatingrecord. These data are maintainedfor the
43 life of the LLBG.
44
45
46 D.I.Z COMPLIANCEMONITORIN6PROBRAM
47
48 If it becomesnecessaryto implementa compliancemonitoringor
49 corrective-actionprogram,the recordsof those programswill be maintained
50 likewisefor the life of the LLBG.
51
52
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I D.7.3 CORRECTIVEACTIONRECORDS
2
3 If a corrective-actlonprogram is implemented,recordsdocumentlngthe
4 programwill be maintainedfor the life of the LLBG.
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1 APPENDIXE
2
3
4 CALCULATIONOF RUN-OFFAND/ORRUN-ONFROM
5 Z4-HOUR,Z5-YEARSTORM
6
7
8 The run-off and/or run-on resulting from a 24-hour, 25-year storm was
g determinedusing the Soil ConservationServicecurvemethod (U.S. Bureauof
10 Reclamation1977, pp. 527 through544). To use this method,it was assumed
11 that the soils in the vicinityof Trench94 are from soilhydrologicgroup B
12 (i.e.,soilswith moderateinfiltrationrates). This assumptionshouldbe
13 conservativegiven the porous natureof the sandygravelsat the surfacenear
14 Trench94. The surfacecover was assumedto be sage-grassgroundcover In
15 fair condition. This combinationof soil group and surfaceconditionyields a
16 run-offcurve number of 46. The curve numberof 46 was then used to determine
17 the initialabstraction(la),which representsthe amountof rainfallthat
18 occurs beforerun-offstarts. For a curve number of 46, the value of Ia is
19 Z.4 inches (6.10centimeters). That is, there will be no run-offfor -
20 precipitationless than 2.4 inches (6.10centimeters).
21
22 Precipitationdata were obtainedfrom the U.S. WeatherBureauRainfall
23 FrequencyAtlas of the UnitedStates (U.S.WeatherBureau 1961, p. 101). The
24 24-hour,25-yearstorm for the HanfordSite is 1.5 inches (3.81centimeters).

Becausethe Z4-hour,Z5-yearstorm is less than Z.4 inches (6.10centimeters),
26 no run-offis expectedfrom this storm.
27
Z8
29 REFERENCES
30
31 U.$. Bureauof Reclamation,1977,Design of Small Dams, U.S. Government
32 PrintingOFfice,Washington,D.C.
33
34 U.S. WeatherBureau,1961,RainfallFrequencyAtlas of the UnitedStates,
35 TechnicalPaper No. 40, U.S. GovernmentPrintingOffice,Washington,D.C.
36
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ENGINEERING REPORT

OF

LIQUID REMOVAL

FROM

SUBMARINE REACTOR COMPARTMENT
DISPOSAL PACKAGES

i

PUGET SOUND NAVALSHIPYARD
BREMERTON, WASHINGTON

12 OECEMBER, 1990



EX.ECUTIVE SUMMARY

IntheSpringof1989,waterwas foundinthebilgeareasofsubmari,mrcactur
compartment disposalpackageswhileperformingPCB removalw_L'ko,_tl_
packagesa/readyshippedby theNavy totheDepartmen_ofEnergybuz'i_l_'Z'¢_L'L_'_¢[S
atHartford,Washin_on. The existenceofliquidinthebilgesindicatedd_ur.ilL,:
Navy was notadequatelydrainingliquidsand thatactionwas neededtoiz,Lpt_,vo
thedrainprocedurestoassureliquidisremoved from thepackagestotl_e
ma.,dmurnextentpractical.The governingcriteriafordete,'mia[L_g_l_e
practicalityofremovingliquidsfrom thepackages was l¢cepingperson_x_l
radiationexposureAs Low As ReasonablyAchievable(ALAIL-%),and as_urir,g
thatresidualliquidinthedisposalpackagesisnotitselfa hazardousmaterial
and thatitspresencedoesnotposean environmentalrisk.Th_ volume or"
radioactivewastegeneratedfrom liquidremovalwork,otherri_k_topcL's¢_ai_l
accomplishingliquidremoval,and the costimpactoffurtherIkluid_'_a_ovul_v_t',:
alsoconsidered.Thisreportdemonstratesthatimprovedprocetlure_l,a,.'uh,:_:,l
developedwhichassurethatlessthan230 gallons,oftheov_"16,000g:_I[o__[_:,_
were in thedisposalpackage'ssystemsand.tanksinitially,rcmaia iatl_e
packagesforburial.Correctiveactionshave beeninitiatedtod_'ai_dtcpack:t_.._
atHa,d'ordtolessthan 230 gallons,and allfuturesub_ar/ncl',a_:kagcstoi_,:
disposedofatTrench94 willsimilarlybe drainedtoles_r.ha,_2:i0g:,lt,a:_ui'
residualliquidusingtheseprocedures.

The improved drainproceduresremove essentiallyallliquidf_'omn,._-r_diuac_iv_
piping,tanks,and structuralvoidspaces.The proceduresspecifyc_t_i_g_,r
drillingtoremove thenon-radioactivewater,where normal systemdraiusarca,,t
installed.The radioactivesystemsaredrainedusingthepiping_m_'ma]d_'ain
points,but arenotcutordrilledtoremove liquidfrom pointsnotcquip_)c_l,....id_
drains.About3 rem isrequiredtodrainthepackagetolessthen230 t_,'_Iiu_t__["
residualliquid.The reportevaluatesthelocationoftheremainingli_luid;_,_d_l,_:
work thatwouldbe requiredtoremoveit.The evaluationshows tl_at,cxc_-:.-:i_'c
personnelradiationexposurewould be requiredtodrainadditioa_,l:'adioac_iv,:
water,with up to68 rem estimatedtocompletelyremove all[i_luidi'_'_ma pucl..age.
Additionally,completeliquidremovalwould generateseveralhamlr_:dcuLici'_,_
ofunnecessaryradioactivewaste,would requireworkingwi_.hasbestos,a:_d
would add over5 milliondollarstothecosttoprepareeach package.

Our calculationsshow thatdrainingtolessthan230 gallonsremovesover95.5%
oftheliquidoriginallypresent.As theentiredisposalpackageiscon-Adored
waste,the230 gallonsofresidualliquidconstituteslessthan0.1% oftl_e2,000,000
poundweightofthewaste,and only0.12%ofa typical26,000cubicI'ootpa,.:k._,c
volume. With the exception of a few gallons of non-radioactive liquid, tl,_ _'_i_l_:_l
liquid is radioactive water which is widely distributed tl_,'oughuut tt,c di_pu-::,i



package. This liquid is noLx-hazardous and is sealed wid_in weldt.d pil,i,_g
systems. Those systems are in turn containedwithin dx_ sl.rol,;¢wul,l,:,lI_:L,.I_:L!:c
containment boundary which ispressure testedat'tari_.iswuh[,:dt_L:,,:JL_,',:it:_
integrity.Even ifthisliqtddwere toeventuallyr=ach t|m soil,tl,_rc'ooct-_l_uw._
t}mt=hereisno identifiablerisktothe environment. Since iLisgenerally
recognizedthat exposure toionizingradiationshoulclonlybe accept_:diu rutu,'a
fora greatersocietalbene[it,the reportconcludesthatremoval o["the rem_t[LLiLLg
liq ,u.id is not justified, and indeed would not be in keeping with the l;'_duL.al
requirement for employers to keep radiation exposure as low as rca_,_a_,l,ly
achievable (ALARA).
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!h__ The purpose of this report is to show that liquids are being removed l','u,t_
submarine reactorcompartment disposalpackagestotlmmaximun_ exLetzt.
practical,and thatfurtherremovalofthesmallamount of Liquidretnaiait_gin
thepackageswould resultinexcessivepersonnelradiationexposure. K,_i_it_g
personnelradiationexposureAs Low As ReasonablyAchievable(ALARA). aL_d
assuringthatresidualliquiditxthedisposalpackagesisnotitselfa hazardou:_
materialand thatitspresencedoesnotposean environmentalrisk,were tlt,_
governingcriteria[ndevelopingtheconclusionsofthisreport.The reportalso
considersthevolume of radioactivewastegeneratedfromliquidremoval _.,,urk,
otherriskstopersonnelaccomplishingliquidremoval,and thecostitnpactut"
furtherliquidremoval.

Back trrr_1,md. In 1984 the Navy pubUshed an Environmental [z,_pact Sl.:ltettat:ttl. ,,n
the Disposal of Decommissioned, Defueled Naval Submarine Reactor Plat,t:;, v, idt
land burial at ex.isting Federal sites being the preferred alternative. 'rl_
EnvironmentalImpact Statementconclusivelydemonstrat,.dthatpcrtn:.tr_cat
disposalcouldbe conductedinan environmentallysafematmer,and tlaattl_:"'t:o
action_ alternativewould onlydelaythedecisionforpermanet_Ldi_pos'ala_d
would resultinincreasedcostswithoutsignificantlychangingtheetavirc_Ltt_t_ttt_,l
impact.

Since 1986, Puget Sound Naval Shipyard has been shipping decommi_ioae_t,
defueled submarine reactor plants to the Department of Energy site at I[a,_tLrd,
Washington for burial. To date 14 reactor plants have been _l_ipi_ed; t.i'te fi,'s_ it_
1986, one in 1987, two in 1988, four in 1989, and six in 1990. Six more t'0uctot"

plants are being prepared fbr shipment in 1991.

_r)tion of a Submarine Reactor Plant

The type of reactor plant used in nuclear submarines ia a pressurized w_,t._t"
reactor. Tl_is means that water under pressure is the medium u-_ed to mt,dcr_tt.c
the nuclear reaction, cool the reactor, and transfer heat to the steam generatot's
(which boil water in a separate system into steam to drive the -hip's tu,'bitxe_).

The central component of a submarine reactor plant is a large alloy steel pt'u_sure
vessel, called the reactor vessel, that holds the nuclear fuel. The reactor ve_stA
itself is surrounded by another large carbon steel tank filled with liquid calletl _l_e
primary shield water tartk; the purpose of the primary shield water tatxk iz to
pro_dde radiation shielding during reactor operation. There are a total of 17



pipingsystemsthatconm. iirectlytothereactor,orindiz'ectlys1_pp,)rttl_
le , tt r *,'reactor..,\"system isa c_Li_ctionofpipesvalves,pumps, az_{,,a_c_tlmt

performa distinctfunctionassociatedwith reactoroperation.'.'_re×at_pl_,i,_Ll_c
"m_n coolantsystem"pressurizedwaterispu_Ipedthroughi._L'gepipestocu_[
thereactorand transferheattothesteam generatorsas shown inFigurel_.()tt.._:r
pipingsystemsareused toadd watertothereactor,todisclmrgewater from tlL_
reactor,and tosttmplethewaterforchemicalan._lysis.W.',terisainupiped
'.l:rougha vesselcalledtheionexchangertoremove radioactivityfr,,ntl_cwater
and throughseveralheatexchangerstocoolthewater.'Fenoftlm].7fount.eL"l,[a_t
pipingsystemscontainradiologicallycontaminatedfluid.

The majorityofthereactorplantsystemsarecontainedwithina sectionel"the
submarine calledthereactorcompartment.FigureH.a shows thelocationel'_L_o
reactorcompartment.The reactorcompartment containsshieldingforpersonnel
radiationprotectionduringreactoroperation.This shieldingincludesoverI00
tonsofleadwhichispermanentlybuiltintothestructureofthereactor
cumpartment. The foreand aftbulkheadsofthereactorcompartmcxltcoat.ui_
leadshielding.

Ina submarine therearealsoa number ofpipingsystemstlmtsupp_rtotlte_"_ILip
functions.The pipingofmany ofthesesystemsruns througltthereactor
compartment,or are adjacenttothe reactorcompartmextt.For exaa_ple,po,'ti_t,s
ofsteeringand divinghydraulicsystems,chillwatersystemsfortheaircv_li_g
coils,and dieselexhaustsystemsarenon-reactor.pla_tsystemsr_tr_a[ng"
tl_rougkor adjacenttothereactorcompartmentb_ -kl_eads.In totaltherea_'_
t._pical!y30 to40 non-reactorplantpipesthatareincludedinthereactor
compartment,disposalpackage.

Preo_,'_tt_onofal_enetorComrmrtment Dispo._ Pac1<a_eforSl_ipme_ta_,l
._.zu'{n_.Submarine reactorplantsarenotdisassembledfordisposal.The Nuvy's
Environment_.lImpact Statementdiscussedalternativesfordisposalofthe
submarine reactorplants.The optionofdismantlingtheplantand pack:_gingt.l_e
componentsintosteelcontainerswas eliminatedfrom considerationbec_t_sou["
excessivepersonnelradiationexposure,cost,and theneed forspecialized
f'_cilitiestoaccomplishthework.Althoughnotidenticalindesigntothe
submarine reactorplant,totalreactorplantdisassemblyforotherreactor'sl,':_s
also been considered and determined to result in higher personnel ra'di.ttio_
exposure. Specifically, Nuclear Regxllat,ion NUREG/CR-0130, written by £._,_t_tlc
Pacific Northwest Laboratory and published by the US Nuclear Regulatory
Commission in June 1978 estimated that 1200 rein of radiation exposure would l_c
required for dismantlement of a large commercial nuclear reactor plant
immediately following decommissioning. In another example, the one piece
disposal of the Shippingport Atomic Power Station's reactor vessel and shield
tank saved l_q0 rein of the exposure that would have been required to cut _h_ vc_l
and tank into segments for packaging and disposal (source: American Nuclear
Zociety Transactions, 58, 72-8/, 1988. Shippingport SLation Decommissioning
Project).

2



T'.'m Navy'_ EIS identified that the ex.i_ting ship's irish _LrengtlL pr_tL,'e l_.Lit _LL_,!
bulkllead structure comprising tlm reactor compartmct_t, w_uld pt'c_¢i_l_ tl_e
strong tight "container" required for transportation and land buriul of the reactor
pIant. This structure, with its HY-80 alloy hull which is designed to withstand
submarine submergence, meets the requirements for a 'l_'pc B container fvc
transporting radioactive material, and significantly exceeds the dt,si_,_ncrit.cL'i,_ of
burial containers normally used to dispose of low level radioactive or llazttl'_l,_u_
waste.

The firststepindisposalofa submarinereactoristod_fuelthereacL_rby
removingallthenuclearfuelcellsfrom thereactorvessel.Defueliagofa
submarineisa complexprocessthattakesseveralmonths and severalmillion
dollarstoaccomplish.As partofdefueling/inactivationoperations,most o{"the
!iquidisremoved from thereactorpl_ttpipingsystems.Afterdci'ucling,
number ofactionsarethen requiredtopreparethereactorcompact_nentdi_pos_l
packageforshipment and burial.

The entiresectionofthesubmarinecontainingthereactorplantaml it_
associatedsystemsiscutoutoftheshipand moved o_ l_ighcapacityrollcruto_c
sideforpreparationforshipment.FigureII.bshows thesectionofLhcsui,tz,aL[_e
thatisremoved. Heavy shipyardfabricatedsteelbulkhead_aretho_wcId_lo_
theends oft'hepackageas shown inFigureI.These bt_lkl'tead_a_'o3/-Iincl_
thick.As canbe seeninFigureI,the reactorplantis.nowcontainedwiLltiaLl_o•
existingship'sreactorcompartment bulkheads,the ship'_HY-80 steelprc_s_:re
hull,and thenew 3/'4---inchbulkheadsadded on theend ofthepack_ge.Wi_,_
preparedforshipmentthedisposalpackagemeetsallU.S.Dcpartm_nL_["
't_'ansportationregulationsforshipmentoflowlevelradioactivewa_Leon b_,tl_
landand water,includingthehypotheticalaccidentsdu_cribcdintl_uF_i_'_[
regulations.

The radioactiveliquidinthedisposalpackagesiscontainedinweldedpiping
systems(althougha few ofthecomponentsin thesesystemahave mcclm_ic_[
sealssuch asvalvestem packing).Nearlyalloftheconnectionsjviniagpil_e_a_l
componentsinthese systemsareweldedjointsand notmeclm_icaljoiat_.'['l_c-=e
weldedjointsaresubjecttorigorousnonde_tz-uctivetesting.TypicalI/,ther_ot
layerweld inreactorplantpipingsystemsisvisuallyinspectedand lic[_tid
penetrantinspectedforcracks,and thefinalweldisvisuallyin_pect_d,liquid
penetrantinspectedand radiographed(x-rayed).Followi_gconstruction,_i_c
systemsarehydrostaticallytestedtoverifytheirintegrity.The f_w mechanica[
sealspresentinsystemscontainingradioactiveliquidareprovendesignsand are
alsosubjectedtovisualinspectionsand hydrostatictestingtoverifytb,eirinte_,n'iLy.
When the reactorcompartment disposalpackageispreparedfvrshipment,after
radioactivelycontaminatedwaterhas been removed,allreactorplant
contaminatedpipingsystemopen ends are sealedby weldingorbra'..iagu_iag
pipecapsorcorrosionresistantstoolplugs.



The result of the above actions is that by design there are two w,:Idu_i l,aL'riu_:.:
between any unabsorbed residual radioactive liquid [l_ the di=p+_:+all_L_:l_agea::d
t._e environmezlt (i.e., the welded piping system and Lhe di_p,::,,t pac!:._ge _ut_.t"
bulkheads).

Irt addition to defueling and draining the reactor plant, there are a number of
other actions taken to prepare the package for barial. The non-reactor plaaL
systems are totally drained (only liquid clinging to pipe walls remains). A
hazardous material review is accomplished. With the exception of lead
(pz_.mari[y over 100 torts of shielding) and solid materials with low levels at"PCI]s
(e.g. thermal insulation, electrical cable, and rubber items), hazardous ms,crisis
are either removed or verified to be within the applicable regulatory limits of tlm
VZashin_on Administrative Code (WAC 173-303), the Resource Conservation and
Recovery Act (RCRA), and the Toxic Substances Control Act (TSCA). Suttil,l
damping felt material which contains high levels of PCBs is removed from
machinery foundations, bulkheads and the inner hull of the submarine. The l_ad
meets the macroencapsulation treatment standard of the hazardous and solid
waste amendments (HSWA) toRCRA by beingfullycontainedwithinLhew_td,d
steelstructureofthedisposalpackagehulland bulkheads. Afterallthese
preparationsarecomplete,thepersonnelentrypointsintothepackagearewcld_,d
shut,nhepackageisairpressuretestedtoverifyintegrity,and radiatiuz_suz'v_-ys
areaccomplishedtoensureradiationlevelsmeet shipmentrequirements._,\:l_t'o
itisnecessarytore-enterthepackageafterairtesting,theaccsssplaLitAgi_
reweJ.dedand theintegrityoftheweldsverifiedby repeatingtheairtestorb)'odtcr

• non-destructivetestingmethods.

_emoval 9fT.tmlids F_m the Distress1Paclca_es

As discussed above, the procedure the Navy has used to prepare the reactor
compartments for shipment have always included provisions for removing
residual liquid from the packages. However, in the spring of 1990 while the
Shipyard was performing PCB removal work on previous packages shipped to
Hanfbrd, liquid was discovered in the bilges of some packages (the bilges in _ _t_ip
are low points in the ship's hull specifically designed to collect drain water duriL_g
normal ship operations). The initial determination was that the liquid in
the bilges resulted from several possible sources, including water sprayt_d {'or'
cleaning and fire protection during the work at the Sldpyardo liquid tcatdt_g {'_'_m
unsealed non-contaminated systems during shipment, and
evaporation/condensation cycles at Hartford. None of the liquid Found in tire
bilges was from the sealed reactor plant systems. In addition to finding liq_id i_
the bilges, liquid was also discovered in two non-reactor plant _ystem tanks.

The ex.istence of liquid in the bilges indicated that the Navy was not adequately
draining liquids from the disposal packages prior to shipment. Liquid in tl_e
bilges was of particular concern since there was up to 140 gallons found in sotne
packages and there was only one contaim'aent boundary between thi_ liquid a_d
r.he cn_dronment.

4



Following discovery of the liquid in the bilges, the rogul_ltory age,Loins we_'_ .,'ally
uor£tied of the liquids by the Department ofEn_rgy, Richla_d C)pcru_iozLs
(DOE--RL) on 9 July 1990. The presence of'liquid, the circumstanc_ cau,Ji,_j iL,
_he actions to deal with it, and the regulatory implications were subsequently
delineated in correspondence between the Navy and DOE-RL (copies of the leU.ers
were providedtothe regulatingagenciesby DOE--.RL).Thisissuewas further
discussedinconferencecallsbetween theNavy and DOE-RL, and was Lhu{',cue
oCseveralmeetingsattendedby theNavy,DOF_,-RL,theEnvironmel_talPrc_tucLi_n
Agency (EPA),and theStateofWasl_ngtonDepartmentofEcology"duringt.L_c
month of.August 1990.These meetingswere conductedfort.hepurposeur
assuringtherewere no misunderstandingsor regulatoryproblemswith the
courseofactiontheShipyardwas pursuingtoresolvetheissueofliquidintlm
packages.A summary ofthekey meetingsisattachedas enclosure(I)totl_i_
report.

l_.nfd,noerin_'Rev_e_ and TTpprovedProcedures.

In parallelwiththe abovediscussedmeetings,theShipyardembarked on a
si_n/f_cantefforttoreviewitsproceduresforremovingliquidsfrom thedisposal
packages.The conclusionofthisreviewwas thattheexistingprocedureswere ia
some casesnot sufficientforpreparingthereactorcompartment,packag_ F_L"
disposal.The proceduresusedforpackagepreparationw_re basedon d_'aiz_
proceduresfornormal maintenanceand were not designedspeci[icMlyfor
preparingthereactor.compartmentfordisposal.The},didnotrecogu_i:__Itatin
some casesdrainproceduressequencedoperationsinsuch a manner LhaLwater
enteredpreviouslydraincdareas.Some proceduresreliedupon tradesmcz_Lo
followgeneralguidelinestodrainfrom low points,cuttingordz'illingas
necessary,ratherthan usingsystemspecificinstructions.Tltisresultedin_ome
systemsnotbeingeffectivelydrained.The documentationofwhat d,'ainingIt,d
been performed,alsowas insufficient.Finally,itwas notpossibletodetc_'_i_e
from theseprocedureswhat quantityofliquidremainedinthedisposalpackages.

Actionwas immediatelyinitiatedtodevelopimproveddisposalpack_tged_'_i,_
procedures,and todevelopa method ofaccountingforallpotentialremai,_i_g
liquidinthepackages.The goalinthisdevelopmentwas toh_ abletod_m_L_'ate
thatliq_ddswere removed from thepackagestothemaximum extent,p_.ucLical,
withallbut a verysmallamount oftheremainingliquidcontainedwi_l_i_sc:_cd
pipingsystemsand components.The improvedprocedureswere designed_ube
specificforeach system,and toincludecertificationsignaturesverifyingwoAc
was complete.The specificactionstakentoreviewand improvethedisposal
package drainprocedureswore the following:

a. Engineersfrom theShipyard'sNuclearTestEngineeringDivisionreviewed
drainprocedureson allfourteenreactorplantspreparedfordisposaltodate.'rho
purposeof.thesereviewswas todetermineiftheseprocedureswould nccon_pli_h
system dra.ining of the reactor plant systems as was intended. Ce,'tific:_tiu_
si._naturcs and test data were reviewed to determirte if objuctive qualit.y evideace

5



supportedpropersystemdraining.These reviewsfuundsome ,:rror_tl_a_,w,.,',:
takenintoaccountduringsubsequentwaterremovaloperatio,,.:i,_,_Ltingt:m:r_,l,
cort_rmedthatprocedureswere followed,and thatthis,withtlmaddiLion_Jl's_,no
ultrasonictestingand visualexamination,couldvalidatetl,atsystems were
properlydrained.

b. A seriesof ultrasonictestswere accomplishedon pipingsystemsand
componentsinthelastfourpackagesshippedtoHanford tovalidateliqtLidw_,si,_
factremoved from systemsas expected.(Note:Ultrasonictestingwilll_c
accomplishedon allfuturepackages,and thetenpackagesprevioI1slysllipSmdto
Hartford,tovalidateliquidremovalconclusions.)

c. ShipyardQualityAssuranceinspectorsconducteda visualJasper:Lion,_I"tile
radioactivereactorplantsystemsineach compartmenttovalidatel.hattl_c
disposalconfigurationsofthereactorplantmatched tl_esystenldi:,gramsusc,las
thebasisforliquidvolume calculations.

d. A group ofShipyardengineersreviewedsystemand conlponeiLtdrawi**gs
and analyzedultrasonictestresultstocalculatethevolume ofresidt_illiquid
remainingin each system. Conservativeassumptionsand calculati_t_wct'o
made which would overestimate rather than underestimate re_i_ltLal li,lt_i_l
quantities.

'e. A team of independent Quality Assurance engihgers conducted a ro,-iew of
the above work, repeating the engineering analysis and calculations fur
approximately 20 ship's systems on two different packages to validaLe tl_e
accuracy of the engineering analysis. This audit was conducted by iL_(lepen_lL,_t.
personnel, i.e. engineers who work in a different organization and rcl_L_rt tt_
different management than the engineers wlm performed the origi_l
engineering calculations.

f. Engineers inspected the actual shipboard configuration of tl_e non-reactant
plant piping systems passing through the reactor compartments to
determine system low points. Specific engineering instructions wcrc i_suc_l t,, cul.
and drain each identified low point.

g. The instructions for removing non-contaminated compo_e_t_ a_l pipi_g
outside the reactor compartment bulkheads (but inside the Shipyard install¢:_l
containment bulkheads) were revised to maximize removal, including c_tl.ti_g tl_e
ends of piping systems passing through the reactor co_partment, to climi_al.e
places where liquid could be trapped.

h. To supplement the Puget Sound Naval Shipyard review, an independent
team of engineers assembled from other naval shipyards reviewe_l tl_c overall
methodology as well as the specific calculations and documentati_)_. TI,c
independent review confirmed tl_e accuracy of the approact, bci_g taken.



o

The aboveactionsinvolvedabout14 engineersper day fi'omJuno througl,Oct,,b=r
1990,and duringpeak periodsas many as30 engineers.ThJ, was iaexce_.Jel"
1.2,000manhours ofeffort.During thisperiod,theindependeLLtreviewsoi'_[L=
initialShipyardeffortidentifiedareaswhere additionalinstructionsor
documentationwas needed.The necessarychangeswere made and thesystems
redrainedwhere appropriate.The end resultofthiseffortwas a mcthodulogytlmt
providescorrectdrainprocedures,documents thework performed,and ullo,.,._
_abula:ionofthetotalresidualliquidpotentiallyremainingixteaclLdisposal
package.

Curre_nt At)preach to Dv_in|n_ Submarine Reactor Cornmu-tvnents. Whereas
previousmethods fordrainingreactorcompartment disl_osalpackageswere not
structuredtoprovidepositiveassurancethatallliquidshad been removed tvthe
max.imum extentpractical,currentdrainmethodologynow providesthis
assurance.The actionsnow takentodraina package ,_or_hipmenLco_si_tof_he
following:

a. Reactorplantsystems.Priortodefueling,thereactorplantfluidsystems
_dthinthepackageboundarycontainabout16,000gallonsofliqu2d.Thi_li_iuidi_
removed as follows:

• Largefluidsystemsaretypicallydrainedby blowingdown toa liquidcoll_ctiu_
facility.Individuallocationsarethen drained.This.processtypicallyinvvlvc__!_e
installatiortand removalofradiologicallycontrolledbottles,radiological
containments,pumpdown equipment,cuttingofsealweld_toaccessvealand
drainvalves,and theoperationofnumerous valvestoeffectthedraix_ing,q.'l_is
work isusuallyaccomplishedin radiationand high-radiatiortareas.These drain
procedures,when completedforallthereactorplantsystems,remove alltJ,_t
smallportionofthe16,000gallonsofliquidoriginallypresent.

• The reactorvesseland primaryshieldwatertank arepumped-down usinga
lanceinsertedintothevesselstoremove liquidtothe maximum extentpractical.
These componentsoriginallycontainseveralthousand gallonso["liquid.
Followingpumpdown thereactorvesseltypicallycontainslessthan 5{)gaII_ns_f
liquidand theprimaryshieldwatertank typicallycontainslessthan 14 galls,as
(actualquantitiesdepend on theclassofship).A catalyticrecombineri_aJd_d to
thereactorvesseltoassurerecombinationofhydrogen and oxygenpotentiall:,'
generatedfrom water subjecttoradiolysis(asimilarcatalyticrecombincris
addedtotheionexchangerWhen resinisretained).AbsorbentisaddedLotl,_
primary shieldtank,and tothereactorvessel(when thevessel'sinternM
configurationpermits).

• Ultrasonictestsarethenconductedon thereactorplantradioactively
contaminatedpipingsystems.The purposeoftheseultrasonictestsistoco_fi_'m
thatwaterisinfactnotpresentinselectedpipesfollow'ingdraining.In ott,_.r
words,sufficientultrasonicte,_tingisconductedtoprovidercpre..'_:,_ta_ivcp[_/_ic-_l
evidencethattheplanthas buelld,'ainodasexpected.
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• Engineers then analyze the drain procedures, drain data and ultrasoai_ test
data, and using ship's system diagrams identify the quantity and locaLioa of any
remaining liquid. The locations where liquid remains in the radioactively
contaminated systems are then analyzed to determine if fuL'tlmr draining is d_ua
practical.

b. The non-reactor pla_t systems, including pipes and tanks, and all
non-radioactively contaminated systems are completely drained. By "complutuly
drained" this means that the only liquid remaining in these systems is _,small
amount clinging to the surface of pipes. Liquid removal from these
non-contaminated systems is a relatively straightforward process, because the
stringent controls for personnel protection when working on radiologically
contaminated systems are not required. Additionally, much of this work is
outside the reactor compartment in low radiation areas. Draining involves the
following:

• The non--.contaminatedand non-reactorplantsystemsare firstdrainedfrom
installeddrainpoints

, To completelydrainthesystems,componentsareremoved and pipesarecut.or
drilledatlow pointsasneededtoremove theremainingliquid.Alld_eopca pipe
ends on thenon-contaminatedsystemsaresealedorcappedaft.ordL'aiTdt_gby
re---makingmechanicaljointsor tapingcoversoveropen pipecads.

• Shipyardengineersthenverifyby visualinspectionorreviewofdraia
documentationthatallthenon-contaminatedand non-reactorpluatpil,i_g
systemand tanksare drained.

Removing and preparinga reactorplantforshipment,includingdufueliagaad
drammo tothemaximum extentpracticalasthe Shipyardiscurreatlyd_iL_g,
typicallytakesapproximately50 reinofpersonnelexposureand 300,000
marthours.Of the 50 rein,theamount ofexposuresolelyrequiredibrdt'uitLit_g
thesystemsisestimatedtobe approximately3 rein.

r._cnt'/onand..mt,qnti _ ofli.ou|d re.mninin_ in thannckat_,e al't!_,-(lruinin(,.'.

The liquid in a reactor plant disposal package, following the normal drain
proceduresassociatedwithpackagepreparation,iswidelydistributedthroughout
thepackageand theamount ofliquidremaininginthepackagefollowing
drainingislessthan 230 gallons.An analysisofa typicalshipshowed thatthis
liquidwouldbe distributedinover300 discretelocationsinthe17 reactorplant
systemsinthepackage.Each systemwas examined todeterminewhereliquid
couldremain trapped,and calculationswere performedtod_terminethe
m.'xximum amount in each individual location. 'r_,ble I shows th_ :_:tt,_l
distributionoftheliquidthroughoutthereactorplazLtay_temson sixpvoviutt_ly
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draineddisposalpackages(_pecificsystomd_signationsaxedno_lencl_,tut._l,.,vo
bc_n doletedfrom'r_blo!becausethisinformationi__Inssif_ud).tl.c_, I,_-_,._,
from Tabl_I thattheamount ofliquidremainingineach systemisvorysn_,li.

Thisremainingliquidistrappedinpocketswithincomponentsand inpipi_gtuw
po_ts. A schematicdiagram,FigureIllwas preparedtoshow where thos_
smallamounts of'liquidremaininginthereactorplantsystemsare typict_lly
locRtodand isa schematicdiagramoftwo actualinterconnectedroact_rpl_L_tt
systems(Systemsnumber S and 6 ofTableI).The volume ofliquidirLiti_liy
conl;_tinodinthesetwo systemsisapproximately650 gallons,b..ft_rromuvt_lL_t"tl_
bulkliquidby "blowingdown _ usinccompressedgas,and drainingfrom tlzoIvw
pointsshown on the_gure,onlyabout10gallonsofliquidremainodintIL_
systoms.Thesetengallonsaretrappedintheinternalpocketsofvalvesand
pressuredetectorbodies,and trappedinpipingsystemlow pointsordond !_gs
thatdo riothave drainvalvesinstalled.FigureIllillustrat_sthatth_sosm_tll
quantitiesofliquidarewidelydistributedthroughoutthe systems.'rl_onronsnnd
qu:tntiti_swhere residualliquidremainsin thesystem_rocircledo_ttltcfi_4"t_rc.
Tho liquiddistributionshown on the_gureisrepresentativeofalls_vo_tcc_t
reactorplantsystemsinthepackage.

As notedabove,th_liquidremaininginthereactorplnntist.rnpp_di__l_
i_ternnlsofvalves,strainers,and pressured_tectorbodies,ortr_ppcdi_l_if,i,'_.'..:
systemlow pointsordead legsthatcannotbe drainedviaconventio_Imc_l',,_d_.
That is,todrainthese.areasitisnecessarytocutoutthecomponen_ord_'iLt_ l_vlc
inthepipe.Drillingholesincontaminatedpipeor cuttingcomponentsout_f
radioactivelycontaminatedsystems,as willbe discussedind_nitl_or,i__L ._
simple_ask.Such radiologicalwork subjectspersonneltounnecessaryr_di_,_i_n
exposure,considoringthatno apparentenvirorunentMbon_t_ti_de_'iv_d,_._
d_scussedbelow.

As noted,theamount ofliquidremainingintheplantfollowingdrainingis less
than 230 gallons.For thedisposalpackagesalreadysenttoHanford,th_N_vy'_
calculationsshow thatthetotalamount ofliquidrernaining_nth_s_p_cl,_g_s
willalsobe lessthan 230 gallonsupon completionofthework toremove liquid
from thesepackages.Additionally,allfuturesubmarine reactorcomp_rt_c_
p_ckngestobedisposedofinTrench94 atHartfordwillalsocontainless_.l_'_:i0
g_llonsofliquid.The actualamount ofliquidleftindi_'erentpack_gosva_-ics
dependingon theclassofship,configurationofthereactorvesseland primary
shieldwater tnnk,whether ornot resinwas dischargedfrom ionexcixung_'s
priortodisposal,methods usedby othershipyardstodrainthepackages,si_:ovf
ir.dividualcomponents,and locationofnormal drainconnections.As previously
discussed,theShipyardperformsultrasonictestsand calculationstoverifythttt
themaximum amount ofliquidremaininginthepackage,regardlessofth_pl_tnt
con6g_.tration,isnevermore than 230 gallons.The calculationsperformedm_tl_e
conservativeassumptionsforallliquidlocations;forex:_mpl_,ifliquidispu,,_l_[
orblown down ina pipingsystem,thelow poi_tisassumed _oh_ve li_luid_,_I_
oth_r_visephys[c:illyverifiedr.obe empty.
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As previouslydiscussed,theliquidremaininginthepackageiswidelydi_L-il,,t_d
throughouttheplant.The locationswhere waterremainsareshown on T,,bl_[.
T_s tableshows thefollowing:

* Approx.imately100 to150 ga11_nsremaininover300 discreteloc.',tionswithil_
shesealedreactorplantpipingsystemslow points,dead legsand pockoLsi_
component internals.

. Approximately50 to75 gallonsofliquidremainsas aLsorb_dliquid,orliquid

.rappedwithinsolidmaterials,specifically:

- 35- 50 gallonsofwaterinthereactorvessel(oneearlyvesselcoz_tnincd7()
gallons).

- 6- l_tgallonsofwatercontaininga potassiumchromatecorrosioninhibiLurin
theprimaryshieldwatertank (twoearlytankscontained50 gullo_).

- Artestimated12 gallonsofwateristrappedinsolidm_tet'ialdepositedinLl_c
secondarysideofthesteam generators.

i

" Lessthan 2 -5 gallonsofliquid(total')remainsinthenon-radioactivesystemics,
(includingliquidclingingtothew_Is and layinginlow pointsofthepipes,t,,l_l<_,
and othercomponentsofboth thenon-radioactivereactorplantsystemsaridLILe
non-reactorplantsystems).

Althoughtheliquidremainingwithinthepackagesiswellcontained_dtl_in
systemboundaries,absorbentisadded tothebilgesoftheshiptoimmobilizea,y
liquidin theunlikelyeventthatitescapesforany reasonFromsealedpiping
.systems.

Cherrdc_lAnn.lvsdsof[.{o_x|_lRem_t|nir1_intheReactorP],Int:

During normaloperationofa submarinereactorplanttheonlyliqtlidadded to
thepla_ttisdemineralizedwater.Everyday thewaterisanalyzedtove_-ifytl_tp_l
iswithinspecification,thatconductivityisconsistentwithpH, and chatelsie,ides
arelessthan 0.1ppm. Shipyardanalysisofreactorplantwaterafterthereactor
isshutdown forlongperiodsshows thatpH dropstobetween5 and 6 becauseof
carbondioxideabsorption,and thechloridesstaylessthan0.Ippm. The
chemistryofthewatercombinedwith thecorrosionresistingmaterials
contzdningthiswatershouldnotallowsignificantamounts ofm_tnlsins_l_tti,n,
even afterlongperiodsoftime.Thus,exceptforradioactivity,thiswa_._risnot
h:_zRrdousor toxicmaterial.
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The onlyothcrliquidremaininginthQreactorplalttafterpr_p_r_l_iL,,_I_JL'di.,i_,_Ll
iSG to 14 gallon_at'residualwatercontainingpotassittmchL'oz_,_ttccor_.o.ii_
inhibit.orintltsprizzlarysltieldwatertank.This materialisnot.pr_sc_',tizL
regulatedqunnti_y,and thesmallamount willactuallycontributeto_h_[_Ltcgvily
0f_hocontainingsteel.

The Shipyardconductedan extensivereviewofhazardousntataHul_in rouctoc
disposalpackagesin 1989 and copiesofthisreviewwore providedtotlteroguluto,'y
agencies.ThisreportisthebasisfordesignationofthereactorCOml)artntctL_
d£sposalpackagewaste,and.theShipyardhas a reviewprogram thatassurus
eachpackageshippedcomplieswith theestablisheddesignation.R_t,,uluLcd
qu,-mtitiosoflead(primarilyoverI00 tonsofshielding)and widelydistributedlow
levelPCBs (inthecompositionofsolidcomponentssuch as thermalinsulation
'andolect:ric=lcableinsulation)arecontainedindisposalpackages.The ravio,,v
alsoshowed smallnon-regulatedquantitiesofseveralhazardousmatari_Is
includingcadmium, silver,and chromium, in some pipingsystem components.
:X/thoughthedomineralizedwaterinthereactorplantisnotincontactw{thtILesa
materials,itispossiblethatthismaterialalongwith theplantpiping,couldover
v_rylongperiodsoftimebe subjecttogeneralcorrosionand come iL_toco,_t._Lct
_-i_l_thewaterinthereactorplantsystems.The potentiale_tvi_'on_:_t_I
consequencesofthisarediscussedbelow.

• _ _ _ , _ - .PQtent/nlEnwronmen_1 Con_eflx_eneesofT_envlnffnSn_dIAmot_,_t,,l"[.i_ui,!i,_
theD_s_ol Pnclcn_(_s

From the abovediscussionitcan be seenthatfollowiztgnormaldraiz_ingo["a
reactorcompartment disposalpackage,therewillbe lessthan 230 galloa__t'
non--corrosive,non-hazardousliquidwidelydisbursedthroughouttl_ep_cl:a_,c.
:_.tlbut a few gallonsofthisliquidisin radioactivelycontaminated_ystc__s.'['l_e
liquidiscontained_nhigh strength,welded,corrosionresistingpipingsysL=_z,_.
The pipingsystemsand componentsarethemselvescontainedwitl_i_a
structuralcontainmentconsistingoftheship'sHY-80 pressurehulland kl_o
ship'sor shipyardinstalledhigh-strengthbulkheadas shown inFi_,ur_I. 'l'l_:_'c
isno unabsorbedliquidinthebilges,where thereisorflya singlehoun,_ry to_l_c
environment.

The typosofcomponentsand pipesinwhichthisliquidistra_pedar_de_ig_c_l
and fabricatedforreactorplantand submarineoperations.Thismo._z_s_l_ i_
additionto temperaturesand pressuresencounteredduringopcrnt_on,t|_c
componentsaredesignedtowithstandimposedforcesincludingbattles_ockIi'om
depthcharges.The pipingistypicallymade ofcorrosionresistingalloys.O_her
thantheverythickreactorvessel,theonlyareasoftheplantcontainingliquid
thntarenot made ofcorrosionresistingmaterialareportionsofthesteam
generatorsand theprimaryshieldwatertank.These vesselsaremade from
carbonsteelbutalsohave thickwalls.The ship'sHY---80hull,which isovero_e
i_chthick,formsthebottomoftheprimaryshieldwater tank.The nor_al
thicltnessofthecorrosionresistantpipesused insubtopic{here_ctorpl_,t
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constructionarebetween schedule40 and schedule80. 'ri_ereact_ri,l._ti:_
hydrostaticallytestedtoII0to150% ofoperatingpressure_tevuryovuL'l,at_[ut't.i,c
shiptoverifytheintegrityofthepipeand components.

The pointoftheabovediscussion,isthattheliquidthatremainsinthere,Let.or
plan_followingdrainingiscontainedwithinsystemsdesi_ed foratleast,10
yearsofreactorplantoperatinglifetime,and whichhave an extremulylonglii'_
;rheanot subjectedtothepressureand temperaturesofr_actoroperation. _,_'iLClt
thereactorcompartmentisdisposedof,thesehighintegritysystems_r__t
atmospherictemperaturesand pressures.Becauseoftheircorrosionre_i_tiz_g
construction,theirplacementwithinthe weldedcontainmentof'thereactor
compartment package,and thearidlow-corrosiveenvironmentor"Ll_[-I_,L,['cjz',I
burialgrounds,furtherdeteriorationisunlikelyfora periodoftime s{gni[_ca_,tly
exceedingtheactivelifeand postclosurecareperiodoftht_burialgrouad_,a
periodofoverI00years.The abilityofthepackagestoresistcorrosionwas
analyzedand documentedintheJuly1990 RequestforExemption from Li_L_,!
TrenchRequirementsforSubmarine ReactorCompartments,subntitt_dby DOE-
Rich.landaspartofthePartB permitapplicationfortlmllaafbrdl_w l_v_lbL_dal
grounds.

For theliquidtoreachtheenvironment,a number ofactivnswould l_avctv_cur. i
First,the hullorbulkheadstructurewould need tobe broachedhy cot-rv-_i,.L_..-'._
notedabove,packagecorrosionpotentialisdiscussedintheDOE's Rcque_ i'or
Exemption from LinedTrenchRequirements,submittedas'parto["_hc P_ri.t_
pcrmi_application.The arid,slightlyalkalinesoilsatIIanf_rdarc not.co_,duci_'c
tocorrosion,and itisunlikelythatthecontainmentstructurewo_tldbe brt::t¢.l,_,[
by externalcorrosionmechanisms forhundreds ofyears.A ca_.Imdicp_'ot_¢:ti,,_
systemwillbe installedwhichwi.llprovidepositiveassurancell,a_t.__c_rr_,=i,_,:¢_I"
thecontainmentboundarywilloccurduringtheburialtrenchact_v_lifeasx,.:_i[
as thepostclosurecareperiod,a timeofoverI00years.

Internalcorrosionofthepackagestructuralcontaimnentboundary isunlik_.ly.
Even were thesmallamount ofliquidtoescapefrom thesealedcerrosivn
resistingpipingand componentsand make ittolow pockets(b[Ige_)ia_id_t[_c
pressurehull,itwouldbe absorbedby absorbentmaterialinthebilges_rmi_:l,_
causesmallamounts oflocalizedcorrosionthatwould notaffect_ver_,llcont_i_¢_._'
integrityor acceleratethepointatwhich externalcorrodingf'act.o_':iwot_l,lt,t'd_cl_
the package.

In ordertoleachwasteand allowmigrationtotheenvironment,thesmall
amount ofavailableliquiddiscussedabove,would thenhave tocome into,cout.act
withtheleadorPCB wasteconstituentsofconcern.Itisprobablethatmo_t_f_his
liquidwould notfindany hazardousmaterialon itsway totheenvironment,and
even ifitdid,itwouldnotremainincontactfortheverylongtimeframes
necessarytoleachmetallicleadorPCB containingsolids.The xn¢_reprob.,hlc
scenario is _hat the released liquid would go directly to the bilge at:d Le _d,.'O_Ll_'.*lI:y
the absorbent material placed there for this purpose. If any li_l_id wan _,l,l_ tt_ ,=-it
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the compartment hull, it would be quickly absorbed by tlm _urrouL,di,g s,_il. 0._cr
very tong time frames this liquid volume would be negli_il,l_ in comp_L.i-.on tu tlLe
portion of precipitation which does not evaporate, but continues to pcrcolat_ _l_wly
downward in the Hanford soil.

The potentialforwasteconstituentstomigrateunder thesecomliti,,Lsat E[a,Lf,,,'_l
isverylimited.The ShipyardreporttotheStateofWashingtonon th_t'_asihilit.yoi"
:cinovingleadshielding,aswellas theRequestforExemption from Lined't'L'C,_IL
Requirements,shows thateven aftertheextremelylongrimeswhich are_'_quir_-d
tocorrodeand breachthesestructures,theHartfordsitesoilcharacteristicswill
retardtransportoftheleadand PCB constituents(therewillbe virtuallyno
raclioactiv_.tyremainingby thistime).These d__uments indicatethatthevery
smallarns_t ofmoisturepresentinthesoil,aftertensofthousandsof"years,
couldpotentiallyleachcontaminantsintothesoil.However thesoilhas e×ccllent
abilitytoabsorbtheleachedwaste,and a longterm soilsaturationprocessallows
onlyverylimitedmigration.The studiesand modelingofmobilitymechaz_i_ms
forreactorcompart-nentdisposalpackagewaste,indicatethereleaseof
contaminantstosurfacewa_erortotheground waterwillnotoccuruntilal'I_t"
longperiods(65,000to650,000years)and thateven afterreaclli_ggroui',i,.vat_t"o,"
suri'acewater,contaminantswillnotbe inexcessofregulatoryliz:_its,sucl,_._
drinkingwaterstandards.

Fron._.heaboveitcan be seenthatthesmallamount ofresidualliquidtrappedi_
thepackagesdoesnotresultinadverseenvironmentalconsequences.

Pr-nct_cnl_'vofRemova] ofallT,iq1_idFrom theReactorC_nlr)_rtmen.tDi_Dr_'I

The Navy has concludedthattoremove thesmallamount ofliquid(l=s_tl_:tn"30
gallons)remainingin thedisposalpackagesisnot a practicalor rea_onabl=
alternative.

For thedisposalpackages,our calculationsshow thatdrainingtole_ than °30
gallonsremovesover98.5%oftheliquidoriginallypresent.As thee,_ti_'_:cli_po._al
packageisconsideredwaste,the230 gallonsofresidualliquidconstiLut=sIc_s
than0.1% ofthe2,000,000poundweightofthewaste,and oMy 0.12%vfa typical
26,000cubicfootpackagevolume.

Itcouldbe arguedthattheactualvolume ofliquidcouldbe reducedtoso_ae
arbitraryamount lessthan230 gallons.However,allowingany specificamou,t of
liq_ddlessthan 230gallons,doesnotaffectthetechnicalbasisforacceptabili_.yvf
theliquid.That is,theamount ofliquidremainingisinany casea verysmall
amount compared totheoriginalvolume present.Iflessthan230 gallons
remain,thisisabout1.5% oftheorigin;',liquidinthepackage;if100 gallons
remainedthiswouldbe about0.75%. In eithercase,a smallnumber. Tl_e
poten_i_risktotheenvironment,which theNavy maintainsism-gligihl_,i= _l_us
unaffected,whethertheamount ofwateris230 gallon_orso_n_a,'L_c_'a_'yat:_d,dr
lessthan 230 gallons.
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As noted,theprocedurestoremove I/quidinthepackagetolessthan230 gallons
are relativelystraightforward,usinge.ristingsystem drainconnectionsand
establishedprocedures.In any c_ise,themajorquantityofliquidunder
discussionisremoved in supportofoperationstodefuelthesubmarine,and
would be accomplishedregardlessofthe disposalrequirements.

Furtherremovalisnot straightforwardand requiresspecialdrillingor
component removalwork on radioactivesystems.Becausetheliquidissowidely
distributedthroughoutthereactorplant,eachoftheindividualdrillingor
alternativedrainingoperationswouldonlycoUecta smallamount ofliquid,
typicallylessthan 1 to3 gallons,as shown on FigureHI. Achievingsome
residualliquidvaluemuch lessthan 230 gallonsmeans enteringtheradiation
areastocutoutcomponents,ordrilland drainpipe,usingstringentradiological
contaminationcontrolmethods when a,complishingthework. Experienceas
discussedbelow,shows thattheadditionalradiationexposureand costarenot
reasonableorpracticalforthequantitiesofliquidthatcanbeobtained.

Oftthefourmost recentpackagesshippedtoHartfordtheNavy committedto
reducingthevolume ofliquidtolessthan 140 gallons.When thework was
accomplished,theNavy-foundthata 140 gallonlimitcouldnotbe achieved
withoutexcessiveradiatione.x-posuxeorlaborcosts.In fact,reducingthevolume
ofliqu/dinthesepackagestoa nominal140gallons(ratherthan230 gallons),cost
inexcessof6 reinforone package,and a totalof16 reutforallfourpackages.'To
put theamount ofwork inperspective,thecostofthelabortoaccomplishth/s
additionalcLrainin_,was in excessofone milliondollarsforthefourpackages.

The actualamount ofliquidremovedfrom thesefourpackagestoachievethe
self-imposed140 gallonlimitwas di_erentfordi_erentpackages.That is,
differentsystemcor_gurations,differencesinthe amount ofliquidoriginally
removed duringdefuelingoperations,diR'erentamounts ofliquidremainingin
thereactorvesseland primaryshield,watertank and ionexchanger,allcombine

• tocausevariancesintheamount ofliquidthatneededtoberemovedfrom a
specificpackagetoachievelessthan 140 gallons.To reducetheamount ofliquid
tolessthan 140 gallons,requiredon theaverageabout40 additionalgallonsof
radioactivewatertobe removedfromeachofthefourpackagesaboveand beyond
that drainedviatheinitialplantdraindown. As statedabove,toremove this
averageofabout40 gallonsperpackagecostabout16 reininpersonnelexposure,
orabout1 ram forevery10gallonsremoved. Consideringthelackof
environmentalbenefitderived,thisisnotconsideredtoconformwith theprinciple
ofreducingradiationexposureaslow as reasonablyachievable(ALARA).

The reasonitisso ditTiculttoremove additionalliquidfollowingnormalsystem
drainproceduresisbecausetheliquidisradioactive.In orderto
remove non-radioactiveliquiditisonlynecessarytocutpipesand drainthe
waterintosuitablecontainers.To removeradioactiveliquida number of
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additional actions are necessary. First, specially qualified trade personnel must
be used. These personnel are specially trained for radioactive work, and are the
same personnel who already receive the bulk of the radiation exposure received by
Nawj" employees• To cut out a cont.r_nated component, a special watertight glove
bag or containment must be designed to suit the particular location or component
configuration.Spedal protectiveclothingmust be worn by personnel.Filtered
ventilationsystemsmust be h_stalled.ARer thecomponentiscutout,any liquid
removed must be handled as radioactive waste. ALlclothLug, tools, and scrap
from the work must be handled as radioactive waste (which conflicts with the
policy o_"min_r_zing radioactive waste volumes). Following cut out of the
component, a plug must be welded into the system under similar radiological
controls. ..

Thus, from a practical standpoint, removing additional liquid beyond that volume
achievable dur_g current drain operations subjects personnel to a considerable
amount ofradiation exposure and generates significant quantitiesofradioactive
waste.

Since the impracticality of removing liquid below 230 gallons is primarily based on
current radiation exposure re._ulations including __., it should be
understood that changes in these regulations could change the amount of water
thatitis practicaltodraininthefuture,

Tot_IL/auralRemoval
The Nav_ conducteda studytodeterminewhat actionswouldbe requ/redto
remove all the I/quid from a disposal package. To conduct this review, the
Shipyard specifically analyzed one of the recent packages sent to Hani'ord, the
Ex--SSN 596. Analysis showed that following normal system draining, _e
remaining liquid would be distributed throughout the package in approximately
300 discrete locations.

Each of these locations was analyzed to determine the following:

a. Action required to remove remaining liquid

b. _Iethod for restoring the system after water removal

c. Amount of radioactive waste generated

d. Amount of manhours to accomplish the work

e. Amount of radiation exposure to accomplish liquid removal

This detailed review, which is s-mmarized on Table l'I, shows that removal of the
remainingliquidwould costapproximately68 additionalreinofpersonnel
radiationex-posureand overfivemillionadditionaldollarsperpackage.This
radiationexposureestimateincludestheinstailationoftemporaryleadskielding;
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since without temporary shielding, approximately 110 rein could be received by
personnel. These radiation e._posure estimates are for a package cu_ently
known to have higher than average radiation levels. At the other extreme, a
package known to have a low radiation level would, with the installation of
temporary lead shielding, involve radiation exposure of approximately 26 rein.
The the radiation estimates and cost estimates are based on historically accurate
Shipyard estimating techniques.

The reason for the high personnel radiation exposure and cost becomes clear
when the actual eHort involved in removing this liquid is examined in detail. As
stated above, there are over 300 areas containing water that would have to be
drained or otherwise dried, involving about 68 rein of radiation exposure, tn
order to remove all the remaining unabsorbed liquid, the following actions would
be necessary:.

a. About 100 radioactively cont_,_{,_ated valves and 200 n0n-r_dioactively
cont_m_,_ated valves would have to be removed to drain water from component
in_e.,-nals. For the con_zfinated valves this entails installation of glove bags for
containing contaminated liquid, work in a radioIogically controlled ares, and at
least two pipe cuts per component to remove each of the valves. Pipe size is from
1/4--inch to 5 inch.

b. To restore the contaminated systems to a sealed condition, it would be
necessarT, to install appromimate!y 180 welded plugs in cut pipe ends.

c. Appro._Jma_y 420 feet of pipe would have to be removed, of"which
approximately 130 feet is from radioactively contaminated systems.

d. Several hundred cubic feet of low level radioactive waste would be generated
that would have to be appropriately controlled and disposed of. This includes the
100 con_minated valves, 130 feet of pipe, 6 strainers, 12 pressure detectors or
switches, and the rags and other contaminaCed disposable waste associated with
such work. This does not minimize radioactive waste volumes, and results in
less efficient use of the limited space available in low level radioactive waste burial
grounds.

e. The Shipyard would have to develop procedures and assemble equipment to
dehumidi_ _he secondary side of the steam generators to remove the
estimated 12 gallons of water trapped within deposited solid materials. The"
estimate for this work is approximately 3.3 ram of personnel radiation exposure
and 3200 manhours.

f. There is approximately 3.5 gallons of water (total) distributed among the
f several large reactor coolant pumps. To remove this water it would be necessary

to physically remove and cl.ry the large radiologic_lly con__-_m_natedpump
components. The estimate for this work is in excess of 6 ram of personnel
radiation exposure and over 25,000 man.hours.
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g. To remove water containedintheionexchangeresinitisnecessarlto
accomplisha resindischarge.Thisisan extremelycomplexevolutioninvolving
theblowdown oftheionexchanger.Based on actualcostsfrom previousprojects,
thedischargeofresininvolvesapproximately1.15reinand 12,000manhours.

In additiontotheaboveactionstocompletelydrainthepackage,actionmay be
necessarytodealwith theresidualliquidinthereactorvesseland theprima_
shieldwater tank.The Shipyardnormallyadds absorbent,however,insome
casesthephysicalconJ_igurationsoftheinternalsofthevesseland t_ interfere
withtheadditionofabsorbent.Whileitwouldbe technicallypossibletocutthe
hulland drillintothe bottomofthereactorvessel,theNavy"considersitu.nw_seto
reducetheintegrityofthiscomponentwhichother_se wouldremain intactfora
periodoftime much longerthanthee_ernalpackageboundaries.An estimateof
theradiatione.x-postureand eR'orttoremove liquidfrom thereactorvesseland
shieldtank has notbeen performed,however,itwould be considerablymore
di_c_t than forothersourcesofliquid.

Followingalltheabove actionstherewouldstillbe some amount ofliquidclinging
tothesurfacesofpipesand remainingcomponents,and theentireplantwould
have tobe dehumid_ed.

Re_r_ ._hvrernov-_lof_ licruid/sunre_or_ble" The previoussectionsofthis
reportdiscussedthe currentproceduresforremovingliquidfrom thereactor
compartment disposalpackagestothema:dmum extentpractical,which assures
thereisno more than 230 gallonsremainingLnartypackage.The repor_f_.rther
discussedthe imp_tctofRzrtherliquidremoval. Keepingpersonnelradiation
exposureAs LowAs ReasonablyAchievable(A.LA_.),and assuring_hat
residualliquidinthe disposalpackagesisnotitselfa hazardousmaterialand
thatitspresencedoesnotposean environmentalrisk,were thegoverningcriteria
indevelopingthe conclusionsofthisreport.The reportalsoconsidersthevolume
of radioactivewastegeneratedfromliquidremovalwork,otherriskstopersonnel
accomplishingliquidremoval,and thecostimpactoffurtherliquidremoval.The
followingdiscussionevaluatesadditionaldrainingagainstthesecriteria,and
considersassociatedrisksand impacts•

* P_q_tlon _. Additionaldrainingwould e.x'posepersonnelto
uxmecessaryradiatione_osure. Agencies,includingthe Environrr_enml
ProtectionAgency',theNationalCouncilon RadiationProtectionand
Measurements, the TnternationalCommission on RadiologicalProtection,and
theU.S.NuclearRegulatorCommission,have allrecognizedthatex-posu.reto
ionizingradiationshouldbe aslow as reasonablyachievableand shouldonlybe
acceptedinreturnfora greatersocietalbenefit•The Federalstandardsfor
protectionagainstradiationestablishlimitsforoccupationalexposureto
radiationand additionally,sinceany radiationex'posureinvolvessome risk,
requiresemployerstokeep radiatione._osuresaslow as reasonablyachievable
(A.LARA).
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As shown above,drainingthelastliquidinvolvesgreatlyincreasedradiation
exposure.The Eirst16,000gallonsrequiresonlyabout3 reinofexposure.
Experienceon fourpackagesshowed that4 additionalreinwere requiredtodrain
an additional60 gallons(fromabout200 gallonsdown toabout140gallons),and
thattotaldrainingwould involveover60 additionalreinofe.x'posure.The riskto
personnelfrom theadditionalradiationexposuretoremove waterbeyondthe
normal drainingisconsideredtobe unnecessaryand unjustifiableinview ofthe
requirementtokeep personnelexposureaslow asreasonablyachievable
(ALARA).

• Environments/risk. As previouslydiscussed,theliquidisnoncorrosiveand,
exceptforabout14 gallonsofabsorbedwatercon_r_ng potassiumchromate,the
Liquidisradioactive'waterwithno otherhazardousconstituents.The liquidis
containedin welded corrosionresistantpipingsystems,which areinturn
containedwithinthestrongtightweldedboundariesofthedisposalpackage.The
liquidposesno threattotheenvironment,and evenwere ittoescapefrom_.he
packageafterseveralthousandyears,therewouldbe littleifany detectable
adverseimpact tothe environment.

• Other riskstopersonnel.In additiontoex-posimgpersonneltounnecessa_t
radiation,personnelalsohave towork withtheasbestoscoveringsome ofthe
piping.The asbestoscon_ininglag_ng orinsulationon thereactorplantpiping
systemsisnotremoved fordisposalexceptasneededtosuppo_ disposalwork. To
accomplishremovalofremainingliquidwould requireadditionalasbestos
_.nsula_on tobe removed togainaccesstocomponents.Althoughasbestos
removalwould be'handled/.uaccordancewithallcurrenthealthprotection
measures,itisundesirabletowork withthismaterial.

• Volume ofradioactive_ generated.A considerableamount ofradioactive
waste(severalhundred cubicfeet)willbe generatedaccomplishingremovalofall
theliquid.In additiontocontaminatedclothing,tools,rags,and containments,
thepipeand componentsremoved willhave tobe disposedofasradioactivewaste.
Thisradioactivewastewould be placedincontainers,but thesecontainerswould
notbe as substantialas thereactorcompartmentdisposalpackageitself.The
generationofthisunnecessarywastevolumeresultsinlesse_cientuseo_"the
burialg'roundsforradioactivematerials.

• Cost Impact. The additionalwork toremoveallliquidwouldcostoverfive
milliondollars.For comparison,thecurrenttotalcostofremoving,preparing,
and disposingofa previouslydefueledreactorcompartmentisaboutsevenand a
halfmilliondoUars,includingdrainingtothemaximum extentpractical.

Conclu.__ou.When comparing therisksassociatedwithlea_-inga smallamount
ofresidualliquidin thedisposalpackages,totherisksassociatedwithremoving
some orallofthatresidualliquid,theNavy concludesthatnotremo_'ingtheliquid
isclearlythebettercourseofaction.Leavinga smalla.mou_tofnoncorw.os[ve
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waterwithina doublecontainment(thepipesand componentsplusthepackage
boundary)posesno identifiableadverseimpacttotheenvironment.Conversely,
removingthiswaterexposespersonneltosigui_cantamounts ofionizing
radiationwhichisnotonlyopposedtoALARA principles,but additionallyresults
in generation of unnecessary radioactive waste and requires unnecessary
handling of asbestos.

In s1_mmary, the Nav3r considers that this report demonstrates the following:

a. The currentactionstheNavy istakingassuresthatliquidisremoved from
thereactorcompartment disposalpackagestothemaximum extentpractical..

b. Leavinga smallquantityofnonhazardousliquiddoesnotposeartidenti_.able
risktotheenvironment.

c. Removing Liquidinexcessofthatwhich canbe practicallyremoved via
normal drainproceduresdoesindeedposeunnecessary"and unjustifiableriskto
personnel.The riskassociatedwith theadditionaloccupationalradiation
exposureisofparticularconcern,sinceitisinconflictwith therequirementto
keep radiationerposuresas low as reasonablyachievable(ALA_RA).

CurrentZtat'_qofLi'cmidRemoval ODersdort_.As previouslystated,theNav'yhas
shipped14 reactorcompartment disposalpackagestoHanford,and isinthe
processofpreparingsixmore packagesfordisposalin1991. Four ofthepackages
shippedtoHanfortlin1990 were drainedtolessthan230 gallonsofliquidpriorto
shipment.The Shipyardiscurrentlywor'kiugortthepreviousI0 packagessentto
I-,ianfordtoassurethepackagesaredrainedtothema.,dmum extentpractical.
Thiswork isexpectedtobe completedix,January1991.The sixpackagesbeing
preparedforshipmentin1991arebeingdrainedtolessthan230 gallonsas
discussedinthisreport.The shipment ofthesesixpackageswillcomxnencein
March 199I.

• o
t
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NOTE 1: ONE DISPOSAL PACKAGE REACTOR VESSEL AT HANFORD CONTAINS 70 GALLONS.

NOTE 2: TWO DISPOSAL PACKAGE PRIMARY SHIELD TANKS AT HANFORO CONTAIN 50 GJ,LLONS E._CH.

NOTE 3: IT SHOULD BE NOTED THAT THIS TABLE PROVIDES WATER QUANTITIES IN VALUES TO TWO DECIMAL PLACES.
THIS DEGREE OF ACCURACY IS A RESULT OF THE MATHEMATICAL CALCULATIONS ACCOMPL|SHED, BUT
SHOULD NOT BE iNTERPETI_D TO ME.AN THAT THE SHIPYARD IS ABLE TO DETERMINE THE ACTUAL VOLUMES
IN THE PIP,N(2 SYSTEMS TO THIS DEGREE OF PRECISION. AS STATED IN THIS REPORT, THE SHIPYARD USED
EXTREMELY CONSERVATIVE ASSUMPTIONS WHEN CALCULATING THE WAI_R VOLUME REMAINING IN THE
PACKAGE TO ASSURE THE REMAINING VOLUME WOULD lie LESS THAN 2_O GALLONS.

NOTE 4: AS DISCUSSED ON PAGE 14, FOUR OliiPOSAL PACKAGES SHIPPED TO NANPORQ IN l_tgO ';VERE ORAINEO TO
LESS THAN 14_ GALLONS INSTEAD OIl LESS THAH 220 GALLONS. THE SSN 5g(, 104, (110, AND 803 ARE

THESE FOUR DISPOS,M., PACY_GES.

NOTE $: WORK AT HANFORO TO DRAIN THE SSN 101 AND liEN |Q7 COMPARTMENTS WAS NOT COMPf.Lrl"E AT THE
I"IME THIS REPORT WAS ISSUED, THUS THESE TOTALS ARE EXPECTI.:D TO BE SLIGHTLY LOWER UPON
COMPLLrT10 N.
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(I) 9 Aug 90,9:30A.,._v[.,WA Dept.ofEcoloEy,Lace7,W'a. This meeting attendedby
Ecology,EPA Region X, DOE-R/,, WHC, Shipyard,and Nave/Reactors, was to
presentthe DOE-RL requestforexemption oftrenchUner requirements. At the
end of the presentation, the Shipyard answered questions _rom both the EPA and
State on the water found in the packages at Hanford and agreed to schedule a
meeting on this issue at the Shipyard. No issues were identified that would
interfere with the scheduled disposal package shipments.

(2) 17 Aug 90, Puget Sound Naval Shipyard, Bremerton, Wa. This meeting
attended by the Department ofEcology, EPA, Region X, DOE:RL, W_tC, NI_-
PUGET, and the Shipyard, was to provide a detailed brief on the residue/liquid
including touring a disposal package to view the bilge and other areas related to
residual liquid discovery. At the end of this meeting Ecology and EPA raised no
further concerns.

(3) 29 Aug 90, Puget Sound Naval Shipyard, Bremerton, Wa. This meeting
attendedby DOE-RL, WHC, NR-PUGET and theShipyard,was tobriefatter_dees
on the engineeringeve/uationconductedby the Shipyard toeve/uatedrain/ng
sequences and procedures,and additionalactionstaken toensure necessary
dra/ning with proper certification documentation.

(4) 10 Dec 90, Lacey, W'a. At this meeting attended by Vv/a.Dept. of Ecology, EPA
Re.on X, DOE-RL, U/I-IC, Shipyard, _.ud Naval Reactors, the Nav-y ora/ly
presentedthe conclusionsoftheDisposalPackage LiquidR_rnovalReport.
Specifically,the Navy discussedtheimpracticabilityofreducingresidualIiqu/din
disposalpackages tolessthan230 gallons.Both DOE-RL and the Navy statedthat
leavingthisamount ofresidualliquidwas not consideredcontrarytoFederaland
State hazardous waste disposalrequirements.EPA and Statewritten
concurrenceregardingthe acceptabilityofleavingresidue/liqu/din the disposal
packages was requested as th/sconcurrencewas considerednecessary"because of
the unique nature ofthe disposalpackages.

ENCLOSURE (I)
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I S.O SECURITYAND ACCESSCONTROL
2
3
4 The followingsectionsdescribethe ?4-hoursurveillancesystem,barrier,
5 and warningsigns used to providesecurityand controlaccessto the LLBG.
6
7
8 G.1 24-HOURSURVEILLANCESYSTEM
9
I0 The entireHanfordFacilityis a controlled-accessarea. The Hanford
11 Facilitymaintainsaround-the-clocksurveillancefor the protectionof
12 governmentproperty,classifiedinformation,and specialnuclearmaterials.
13 The HanfordPatrolmaintainsa continuouspresenceof protectiveforce
14 personnelto provideadditionalsecurity.
15
16
17 G.2 BARRIERANDHEANSTO CONTROLENTRY
18
19 Mannedbarricades are maintained around the clock at checkpoints on
20 vehicularaccessroads leadingto the 200 Areas of the HanfordSite. All
21 personnelaccessingthe 200 Areas must have a U.S. Departmentof Energy-issued
22 securityidentificationbadge indicatingthe appropriateauthorization.
23 Personnelalso might be subjectto a searchof items carriedinto or out of

these areas. Additionalentranceproceduresmust be followedto enter
5 designatedradiationzones.
26
27 The LLBG are completelysurroundedby securityfencingin both the
28 200 East and 200 West Areas. The securityfences are 8-foot-highchain link
29 and are toppedwith three strandsof barbedwire. In addition,each active
30 burialground is a designatedradiationzone and is isolatedfrom other
31 portionsof the area by (at a minimum)a chain fence with radiationwcrning
32 signs.
33
34
35 G.3 WARNINGSIGNS
36
37 The activeportionsof the LLBG are withinchainedradiationzones with
38 radiationsigns every 100 feet (30.48meters)along the chain. The signs,
39 printedin English,are visiblefrom all anglesof approach,and are legible
40 from a distanceof at least 25 feet (7.62meters). Each activearea used for
41 mixed waste storageis postedwith a sign, in English,reading,
42 "DANGER-UNAUTHORIZEDPERSONSKEEP OUT," in red and black letterson a white
43 background. In additionto these signs,the fencesaround the 200 East and
44 200 West Areas LLBG are postedwith signs warningagainstunauthorizedentry.
45 The signs are visiblefrom all anglesof approach.
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COMPLIANCE AGREEMENT

B,ETWEEN
I,,

UNITED STATES DEPARTMENT OF ENERGY

RICHLAND OPERATIONS OFFICE

RICHLAND, WASHINGTON

AND

THE ENVIRONMENTAL PROTECTION AGENCY

REGION 10, SEATTLE, WASHINGTON

oo
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A_ORZTY

1. Region i0 of the United States Environmental Protection

Agency (EPA) and the United States Department of Energy, Richland

Opera_ions Office (DOE-RL), are parties to this agreement which

is entered into under the authority of Executive Order (E.O.)

12088, October 13, 1978 (43 Federal Register 47707). It is being

entered into to bring burial ground 218-E-12B, Trench 94, located

on the Hanford site managed by the DOE-RL, Richland, Washington,

into compliance with the Toxic Substances Control Act (TSCA),

15 U.S.C. S 2601 et seq., and the PCB (polychlorinated biphenyl)

Regulations promulgated thereunder; and, is consistent with

E.O. 12088 and Agency policy which favor interagency settlement

over more formal enforcement action. Nothing in this agreement

shall be construed to require a violation of the Anti-Deficiency

Act, 31 U.S.C. S 1341. Trench 94 is that area set aside for

disposal of submarine reactor compar_.ments in the 200 East Area

218-E-12B burial ground. It is more specifically depicted in

Hanford Engineering drawing "Dry Waste Burial Ground 218-E-12B

Naval Disposal," H-2-33276 Rav. O, sheet 6 of 6, which is

contained in the Low Level Burial Grounds Dangerous Waste Permit

Application (DOE/RL 88-20).
.w
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2. EPA and DOE-RL are entering into this agreement to

clarify each Agency's responsibilities and commitments for

conducting actions requi=ed and/or authorized by TSCA,

15 U.S.C. S 2601 et seq., the PCB Regulations at 40 C.F..R.

Part 761, and applicable portions of E.O. 12088.

3. It is the goal of this Compliance Plan and Schedule to

have the DOE-RL bring conditions at Trench 94 into full

compliance with Section 15 of TSCA, 15 U.S.C. S 2514. Full

compliance with Section 15 would be attained by EPA's granting of

approval pursuant to TSCA to the DOE-RL to operate a chemical

waste landfill at Trench 94 for _he sole purpose of landfilling
_

submarine reactor compartments containing PCB-contaminated

components. The compartments, which have a low level of

radioactivity, were and will continue to be removed from obsolete

submarines decommissioned by th_"U.S. Depar_.ment of the Navy.

The primary purpose of this agreement ks to identify the _ime-

frames by which DOE-RL will submit applications for interim and

full approval to operate a TSCA chemical waste landfill, and the

PAGE 3 OF 13
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conditions, in the interim, under which DOE-RL will store

':._ submarine reactor compartments prior to receipt of such EPA TSCA

approval.

III.

SCOP_

4. This agreement is entered into by the parties to assure

compliance with the federal PCB Regulations, promulgated under

Section 6 of TSCA, 15 U.S.C.$ 2605, at DOE-RL's Trench 94.

5. This agreement is net and shall not be construed to be a

vehicle to relieve the DOE-RL, or its contractors, of any legal

obligations under TSCAwhich are in addition to or different from

matters covered in this agreement. Neither does the agreement

relieve DOE-RL of the responsibility to comply with any other

environmental laws or regulations.

6. The disposal of submarine reactor compartments which

contain small amounts of PCB-contaminatsd materials, such as

electrical cable and thermal _nsulation, is regulated by the TSCA

PCB Regulations at 40 CoF.R. S 761.50. The materials regulated
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for disposal under TSCA in Trench 94 shall be limited to those
o

_. which are allowed to be disposed of in a chemical waste landfill

as described in 40 C.F.R. $ 761.75. The storage of such

compartments, prior to disposal, is regulated by the TSCAPCB

Requlations at 40 C.F.R. S 761.65. EPA recognizes that

noncompliance with the storage requirements will exist prior to

disposal of the compartments because of the inability of the

DOE-RL to meet the requirements of PCB storage for disposal

facilities pursuant to 40 C.F.R. $ 761.6S(b). EPA additionally

recognizes that the submarine reactor comDartments presently in

Trench 94, and additional compartments which are to be shipped

there during the term of this agreement, may be stored for more

than one year prior to interim approval of Trench 94 as a TSCA

chemical waste landfill. It is EPA's assessment that the most

effective environmental controls can be implemented at DOE-RL's

Trench 94 and EPA, therefore, has determined that the shipment of

additional submarine reactor compartments from the Puget Sound

Naval Shipyard and the subsequent storage of those units in

Trench 94 is appropriate and consistent with achievement of

environmental protection and compliance, provided that all of the

terms of this agreement are complied with by DOE-RL.

7. This agreement contain:s a "plan," as described in section

1-601 of E.O. 12088, to achieve and maintain compliance with the

PCB Regulations at 40 C.F.R. Part 761. This plan is described
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and entered into by the signatories under the presumption and

4' expectation _hat approval applications submitted for Trench 94 by

DOE-RL to EPA and the State of Washin_on Department of Ecology
i

will support final approval of a Low Level Burial Grounds

Dangerous Waste Permit and interim and final approval of a TSCA

chemical waste landfill permit for that site.

0

IV.

COMPLI_J_CE PLAN AND SCHEDULE

8. DOE-RL agrees to perform the following activities and to

adhere to dates and timeframes specified below:

a. No later than two weeks after the effective date of

this agreement, the DOE-RLwill have submitted an

application for interim approval of a chemical waste

landfill located at Trench 94, pursuant to the TSCA

PCB Regulations ate0 C.F.R. S 761.75. The

application will serve as an "initial report" under

40 C.F.R. $ 761.75(c)(2). The application will

request interim approval for the landfill for a

period not to exceed five (5) years. All required

Q_

PAGE 6 OF 13

..



t

• items as identified in 40 C.F.R. $ 761.7S, including

_F_ any waivers that are requested, will be addressed for

the period covered by the interim approval

application. In addition, the TSCA application will

address plans for a proposed closure and post-closure

of Trench 94 in compliance with WAC (Washington

Administrative Code) Chapter 173-303 requirements.

e

b. Prior to acceptinq any additional submarine reactor

compartment shipment from the U.S. Depa__.ment of _he

Navy, Puget Sound Naval Shipyard, DOE-RL will notify

EPA, in writing, of such anticipated acceptance.

Normally, such notification should occur at least two

weeks prior to acceptance. No additional submarine

compartment will be accepted by DOE-RL for storage in

Trench 94 without DOE-RL having received confirmation

from the U.S. Department of the Navy that all

PCB-contaminated felt sound damping material has been

removed from the compartment. Within two weeks of

having accepted any"additional submarine reactor

compartment, DOE-RL will notify EPA of such

acceptance.

c. Within 180 days of issuance of the final permit by

the State of Washington Department of Ecology for its
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Low Level Burial Grounds Dangerous Waste Permit

_.._ application, DOE-RL will submit an additional

application to EPA Region i0 for approval to operate

a chemical waste landfill at Trench 94 pursuant to

the TSCA PCB Regulations at 40 C.F.R. S 761.75. The

application will address the long-term disposal of
.o

the submarine reactor compartments at a chemical

waste landfill located at Trench 94. The application

will be limited in scope to the disposal of the

submarine reactor compartments and will specify that

no other TSCA regulated wastes besides those already

contained within the compartments as internal parts
.o.

of those compartments are proposed to be disposed of

in Trench 94.

9. EPA agrees to review DOE-RL's applications for interim

and final approval in a timely manner. EPA intends to

apply the following principles when reviewing the TSCA

interim and final approval requests:

.,

a. To the degree that requirements for the TSCA chemical

waste landfill are identical to (or less stringent than)

those of WAC Chapter 173-303 (equivalent to or more

stringent than 40 'C.F.R. Parts 264 and 270 for the final

approval) and have been addressed in the Low Level
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Burial Grounds Dangerous Waste Permit application to the

_i:" State of Washington Department of Ecology for Trench 94

for the final approval, or in DOE-RL plans and

procedures for operation of Trench 94 as a state

dangerous waste landfill under WAC 173-303-400

(equivalent to or more stringent than 40 C.F.R. Part 265

for the interim approval), documentation of compliance

with state requirements will be sufficient to show

compliance with these requirements.

b. EPA agrees that DOE-RL's interim and final approval

requests for a chemical waste landfill need only

address PCB wastes that will remain in place after

the planned removal of PCB-contaminated felt from the

reactor compartments c_rrently in place.

!

c. EPA agrees that groundwater monitoring requirements

will be waived for the interim approval period of up

to five (5) years if DOE-RL demonstrates that PCBs

will not reach groundwater during this period. This

may be based on a demonstration of submarine outer

hull and closing plate integrity in conjunction with

a DOE-RL commitment not to backfill reactor

compartments during the interim approval period, so

that submarine outer hull and closing plate integrity
•, ,

can be verified and maintained. "-
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i0. All documentation required shall be sent to:

r Charles Findley, Director
_ Hazardous Waste Division

U.S. Environmental Protection Agency
M/S HW-III
1200 Sixth Avenue

Seattle, Washington 98101

V.

0

CONTD_CT RESOLUTION

11. EPA and DOE-RL will each use a single point of contact

for implementing this agreement and coordinating TSCA PCB

compliance matters. The point of contact for EPA will be William

Hedqebeth, Air and Toxics Division, telephone (206) 442-7369.

The point of contact for DOE-RL will be Ronald Gerton, Waste

Management Division, telephone (509) 376-1366. Either party may

make a redesignation of its point of contact upon written

notification to the other party.
i

12. At either EPA's or DOE-RL's request, the points of

contact will meet or confer by telephone to discuss any questions

or problems that arise.

13. DOE-RL shall notify the EPA contact person identified

above at least 14 days prior to the required completion date in
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all cases where DOE-_L will not or anticipates it will not meet a

(..[.._ deadline in the Compliance Plan and Schedule section of this

agreement.

14. Both parties to this agreement shall make reasonable

efforts to informally resolve, at the project manager or

immediate supervisor level, all anticipated noncompliance with,

or violations of, this agreement. If resolution of the dispute

cannot be achieved, it will be elevated to the signatories for

resolution. If resolution of the dispute cannot be achieved at

the signatoz-I level, it will be elevated to the Administrator of

the EPA or his designee and the Secretary of the Department of

Energy or him designee for resolution. Finally, if necessary,

the Director, Office of Management and Budget, shall be notified

pursuant to Sections 1-602 and 1-503 of E.O. 12088. In this

event, the Director, Office of Management and Budget, will

consider such steps as necessary to resolve any conflicts and

remedy any violations.
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VI.

15. While this agreement is in effect, and upon successful

compliance by the DOE-RLwith all the terms of this agreement,

EPA shall not initiate enforcement action against DOE-RL or its

contractors for violations of TSCA regulations involvin_ matters

which are the subject of this agreement. This does not preclude

EPA enforcement actions for subsequent or other violations of

TSCA regulations by either the DOE-RL or its contractor(s).

16. The provisions of this agreement shall constitute

requirements which are enforceable against DOE pursuant to the

citizen suit provision of TSCA Section 20, 15 U.S.C. 5 2619.
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17. This agreement will expire when compliance is reached as

mutually agreed between EPA and DOE-RL but in no case will the

agreement remain in effect should DOE-RL receive approval to

operate a TSCA chemical waste landfill in Trench 94, as described
m

in 40 C.F.R. S 761.75(8)(c).

4
Acting Regional Administrator
Environmental Protection Agency

MZC_L-__,_CEV BATE"
Manager
U.S. Department of Energy
Richland Operations Office•
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DEPARTMENT OF THE NAVY (.
IIOUNO NAVAl. mHIII"t'ANO

IRIr, MIrJCl'ON, WAgHINGTON ills 14,8000 IN IqRy IqlrJelDqTOt

' 446/363-89:GES
26 Sep_amber 1989

U.S.EnvironmentalProtectionAgency
R_on 10
1200 Sixth Avenue
_m_.le, Wa 98101

Attn: Mr. GaryL. O_Teal
Director,Air andToxic=Division,AT-083

Gentlemen:

This is in response to your letter of September 13, 1989 which requested
information related to the discovery of PCB's in the six reactor compartment
disposal packages at ]_u_'ord.

The Puget Sound Naval Shipyard provided information on the discovery of the
PCB bearing felt material in the disposal packages m a 30 August, 1989 letter to
the Department of Energy, 1%ichlandOperations Office. This letter was previously
provided to your office. On 14 September, 1989, Mr. Haselberger and
Ms. Massimino of"your o_tion, alone with representatives from the States
of Washington and Oregon and the Department of Energy Riahland Operations
OORce,met with officials from the Puget Sound Naval Shipyard and the Naval
NuclearPropulsionProgram toreviewthe discoveryofthePCB containing
material and to address the actions being t,l_e, by the Navy as a result of the
discovery. In this meeting the Navy indicated the P CB containing material will be
removed from the interior and exterior of the disposal pae.kages at Hauford. In
this meeting Navy representatives also described the extensive review and
sampling program initiated by the Shipyard to identify and evaluate all
constituent materials in the reactor compartment disposal packages. This
program is intended to assure that afar removal of the PCB containing material,
there are no other hazardous or toxic materials that would prevent the disposal
packages _om being in full compliance with regulatory requirements. This
material evaluation is nearing completion and as soon as it is finished the Navy
will schedule a meetingto allow your o_Scetoreview the results.

In the 14 September meeting it was indicated that the Shipyard is moving swiftly
with preparations to remove the PCB material from the exterior of the packages at
Hanforct The Navy indicated that your concurrence would be obtained on the
cleanup standards to be used, prior to beginning the work. Accordingly, the
following standards are proposed:



(

( 44a9
Q

a. An PCB bearing felt will be removed from the exterior of the
packages. The paint will be removed f-ore these surfaces and from surfaces
where drawinp show the PCB bearing felt _uld have been previously installed.
We plan to clean to baremetal where the paint was.removed. When the PCB level
is less than 10_/100cmz, the surfaces will be repainted.

b. All PCB bearing felt will be ramoved from the interior of the
packages. The paint will be removed fl_m these surfaces. We propose to clean to
bare metal where the paint _ removed, to a PCB level of less than
100_Fl00cmZ. This work will be done by mid-1990.

Removal of the PCB's will also assure removal of the chromates,
which are in the felt matri_ The s_es cleaned free ofPCB's will also be
surveyed to assure they are clean to a level ofless than 6ppm extractable
hexavalant chrome.

The Shipyard is already removing the PCB bearing felt fl-omall reactor
compartment disposal packages being prepared for shipment, and cle.aning the
a_ected surfaces to the above mentioned standards. This approach will be taken
on all fhture packages.

The Navy has also evaluated whether there is a need to sample for Dioxins and
Dibenzoflmms in the disposal packages at Hanford. Based on the absence of these
compounds in samples taken _om the areas where the PCB felt was burned on
the ex-USS JOHN ADAMS earlier this year, which represents a worst case
situation, we do not believe that sampling the packages at _,_'ord is necessary.

Although there is no expectation that the disposal packages in the Hauford burial
trench will ever be entered again after the PCB's are removed and the packages
are rewelded shut, the Navy will post a sign in each internal area that contained
the PCB's, indicating the PCB levels after cleanup.

Your letter asked when the six packages were taken to the Hanford Site. The Ship
the disposal package was taken from, and the date the package was placed in the
burial trench are as follows:

ex-USS PATRICK HENRY (SSN599) April 8, 1986
ex-USS SNOOK (SSN592) September 26, 1987
e=-USS GEORGE WASHINGTON (SSN598) August 27, 1988
e=-USSSCAMP(SSNGS8) September24,1988
ex-USS ROBERT E. LEE (SSN60I May 7, 1989
ex-USS THOMAS aJ_'_'_ON (SSN618) May 14, 1989

You also asked how the Shipyard arrived at the estimate that workers would
receive a total of ten REM exposure during operations to remove PCB contained

• 2 ° *
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within the sealed packages at Hanford. There are nine Shipyard cral_ involved in
PCB cleanup. For each package there are seven identifiable spaces in which work
will be performed. Based on typical known radiation levels in these spaces, and a
knowledge of the work to be performed, average radiation exposure levels
(mrem/hr) were estimated for each craft The manhours were estimated for
each of the cral_ involved in the PCB removal and the REM exposure was then
calculated. It is noted that the radiation fields in the majority of the spaces are
quite low, in most cases less than one m_ll_nn per hour;,however, the large
number ofmanhours involved in the cleanup results in a total estimated exposure
oF9.6 REM (rounded off to 10 REM).

You asked how the cost of over one million dollars was a.,Tived at for the removal
of the PCB material fl_m within each disposal package at Hanford. The PCB
cleanup on the USS THEODORE ROOSEVELT was used as a baseline. The effort
to cut and reweld the hulls at _-,_ford and the need to work in more confined
spaces were taken into account, and the number of mnnh0urs for each of the nine
crafts was estima?_d. This was multiplied by a standard mR,_dAyrate. The
estimated cost of obtaining the necessary support services and
Wes_ouse-Hanford support was then added. This resulted in a total of
approximately seven _on dollars for removing the PC]Ys _om the six
packages.

,..'

You asked about the feasibility of moving the six disposal packages from Hanford
back to the Shipyard for removal of the PCB's. The Shipyard considers this to be
unnecessary. To do so would require considerable effort and expense which the
Navy does not believe is necessary. Since it costs nearly a half million dollars to
move one package _m the Shipyard to the Han£ord burial trench, the cost of
movinE the six packages to the shipyard and back to Hanford would be about six
million dollars, which would be added to the cost of the actual PCB removal. The
added cost is not warranted since the work can be accomplished in an
envirorJment_qysafe manner at Han/ord.

I hope that this letter has answered your questions. Your prompt concurrence
with the above proposed PCB and chromate cleanup standards would be greatly
appreciated as we are prepared to mobilize manpower and equipment at I-Ian/'ord
starting October 2nd, to support removing PCB's from the exterior of the six
disposal packages.

Sincerely,

Clark
Captain, USN
Shipyard Comm-,_der
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Copy to:
D. Silver, State of Washmgton Governor's Office
R. Stanley, State of Washington Department ofEcology
J. Breckel, State of Oregon Governor's Office
M. Lawrence,, Department of Energy, Rich1_nd Operations Office
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STATEOF WA.SH_GTON

DEPARTMENT OF ECOLOGY
Mail $(op9V.17 • O(vn'¢.i4. Wash,,ton98S0a-82"17, f.w'J61.;5_

ApriI28, 1993

Ms. CatherineMassimino
EPA Re,on I.O
1200 Sixth Avenue
Seatde,WA 98101-3188

DeafMs.Massimino:

PertainingtotheLow-LevelBurialGroundsontheHartfordReservation,the
Washington Stem Depa,-zmentof Ecology has determinedthat groundw:t-.r monitoring
wellsareincompliant',,withr_ui.rementsoftheResourceConservationand
Recovery Act and the Washington Stem Dangerous Waste Regulations (Chapter i73-
303 WAC). As you know, Washinton State is an "authorized" state for purposes of
administering a hazardouswaste managementprogram in lieuofthefederalprogram
under Subdde C of the ResourceConservation and R_:overy Act. The area of the
Low-LevelBurialGroundsincludesthespaceidendfi_for.placementoftheU. S.
Navy'ssubmarinereactorcompa_ments.

Even though the requLrementsunder Chapmr 173-303WAC are currendy met, that
will not preclude the Del:rartmentof Ecology from requiring additional monitoring
capabilities in the future. If I can beof"fur.her assistance,please do not hesitate to
contact me at ('206)459-686:3.

Sincer_Iy,

c
Roi_rt E. Cordts, Unit Manager"
Low-Level Burial Grounds

8

lC:lj

co: CLiffClark,DOE-I_L
GeorgeEvans,WHC
Tim Baltz,PSNS
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___ _ _ _ UNITED STATES ENV|RONMENTAL PROTECTION AGENCYREGION 10

%_"°'*°_ 1200SixthAvenue
Seattle,Washington98101

Reply to ttn .w-lo6 ;7 1FJ4

James D. Bauer, Program Manager
Office of Environmental Assurance,
Permits and Policy

U. S. Department of Energy
P.O. Box 550-A5-15
Richland, Washington 99352

Dear Mr. Bauer:

The purpose of this letter is to provide clarification of
the Compliance Agreement between the U.S. Environmental
Protection Agency Region 10 (EPA), and the United States
Department of Energy, Richland Operations Office (DOE-RL), dated
March 26, 1990. This agreement was entered into to bring burial
ground 218-E-12B, Trench 94, located on the Hanford site, managed
by the DOE-RL, Richland, Washington, into compliance with the
Toxic Substances Control Act (TSCA) and the Polychlorinated
Biphenyl (PCB) regulations promulgated pursuant to TSCA.

Specifically, this letter provides clarification of Part IV,
Section 9(c), of the agreement. This section of the agreement
addresses waiver of groundwater monitoring requirements for
Trench 94 for an interim period of up to five years, if DOE-RL
demonstrates that PCBs will not reach groundwater during this
period.

Part IV, Section 9(a), of the agreement states that DOE-RL's
documentation of compliance with Washington State Dangerous Waste
Requirements (Chapter 173-303 WAC), which are equivale_it to oz"
more stringent than TSCA chemical landfill requirements, would be
sufficient to show compliance with these TSCA requirements.

On April 28, 1993, Washington State Department of Ecology
(Ecology) apprised EPA that it had determined that groundwater
monitoring wells for the Low-Level Burial Grounds, including
Trench 94, on the Hartford Reservation, were in compliance with
the Resource Conservation and Recovery Act and the Washington
State Dangerous Waste Regulations (Chapter 173-303 WAC).
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Based on the above determination, it is EPA's position that
the waiver of the groundwater monitoring requirements, under
Part IV, Section 9(a), of the agreement is not invoked since
groundwater monitoring requirements are being complied with. It
is also EPA's position that DOE-RL is thus not required to
demonstrate that PCBs will not reach groundwater during this
period.

EPA fully supports Ecology's desire for DOE-RL to gather
long-term data to support its request for approval of the
exemption from lined trench requirements, and from land disposal
restrictions for residual liquid at Trench 94, as stated in
Ecology's letter dated September 2, 1993o There is nothing in
the compliance agreement based on the above determination of not
invoking the groundwater monitoring waiver that should preclude
DOE-RL from proceeding with burial of submarine reactor
compartments in the trench.

If you have any questions regarding this matter, please
contact Ms. Catherine Massimino at (206) 553-4153.

Sincerely,

Gil Haselbe_
Toxic Substances Section
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