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1. Purpose

1.1. Objective

This document presents one of four mass and activity balance flowsheet model results for the River
Protection Project - Waste Treatment Plant (RPP-WTP). The main objectives of the modeling results are
to validate the overall facility process flowsheet and to provide stream condition information for design,
safety and environmental/permittir = =fforts. The four mass and activity balances are shown in Table 1.

Results from each of the four cases are reported separately in the following reports:

__Case Descri] * _Pnfamence .
1 A.. at30t/d Kr1-w375-Truvuis Kev.u

2 A/Dat 60 t/d LAW Glass RPT-W375-TE00019 Rev.0 (#)
3 B/Dat30t/d LAW Glass RPT-W375-TE00020 Rev.0

4 C/D at30t/d LAW Glass RPT-W375-TE00021 Rev.0
Note: (#) This report

1.2. Design, Safety and Contract Requirements

The flowsheet conditions are a combination of physical and chemical properties, contract and regulatory
requirements, design constraints, and assumptions.

From the River Protection Project (RPP) Contract (DOE-RL 1996), Design Studies and Documentation
“eliverables address Process Design Products (Item No. B-1-14 of Table C4-2.1, Part B-1
Deliverabl CLIN 004), which includes Process Flow Di. (PF¥Ds), and Material Bal :es.

The contract requires the Material Balance flowsheets to establish the treatment of the feed envelopes,
based upon process testing information and the waste feed composition information. The level of detail
in the material balance should be consistent with the level of detail required by the following contract
specifications:

Specification - Immobilized HLW

* Specification 2 — Immobilized LAW
Specification 3 - Entrained Solids
Specification 7 — LAW Envelopes Definition
Specification 8 - HLW Envelope Definition

Other information reported in the results include comparisons with the following:
Returned liquid effluents

e 1D 5 — Non-radioactive, Non-Dangerous Liquid Effluents
e 1D 6 —Radioactive, Dangerous Liquid Effluents
e BNFL Inc. 1999 - Dangerous Waste Components

Page 1
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4. Assumptions

4.1. Assumptions With Technical Justification

Assumptions are clearly stated in the Basis Document (Ashley and Carter 2000), with justifications that
are substantiated by references to source documents, literature, development documents, calculations, and
system descriptions.

4.2. Unverified Assumptions

Some assumptions are based on engineering judgements or modeling requirements. Some unvernfied
assumptions need to be confirmed as the design progresses. The assumptions include action(s) required
for verification and the date predicted for  olution. The process needs and uncertainties are identified
and summarized in the Roadmap (Ash  2000).

5. Conclusions

The waste oxides in the 7~ W glass are set in the model to 30 wt%, which is less than the contract
minimum of 40 wt%. However, the contract only requires that one of the limits in Specification 1.2.2.1.6
be met. In this case, the limit of Al,O;+ZrO,+Fe,0s is calculated to be 25.0 wi% which is greater than
21 wt%.

In addition, all but the following contract specifications are met:

e Specification 2.2.2.8 - TI  ’°Sr activity concentration of the LAW glass is 20.3 Ci/m’ which is
sl tly greater thanther ~ um allowed value of 20 C . T isaconseq e of the *°Sr
activity set at contract maximum (4.4x10” Bq/mol Na) ir. ... selope A supernatant.

e Specification 2.2.2.8 - The *Tc activity concentration of the LAW glass is 0.23 Ci/m’ which is
slightly greater than the maximum allowed value of 0.1 Ci/m’. Again, this is an artifact of the **Tc
activity set at contract maximum (7.1x10° Ba/mol Na) in Envelope A supernatant.

Other information reported in the results indicate that the following criteria are not met::

Radioactive, Dangerous ™ "quid Effluent ID 6 - The TDS concentration in the liquid effluentto1 luent
Treatment Plant (ETF) (stream 169) is 15234 ppmw, which exceeds the maximum agreed limit of <5000
ppmw.

¢ Radioactive Air Emissions - The LAW Vitrification stack discharge activity concentration limit for
%Tc is exceeded. The calculated value of 2x10® Ci/m” is greater than the flowsheet limit of 2x10™
Ci/m’ based on DCGs. Again, this is due to the fact that **Tc activity is specified as contract
maximum in Envelope A supernatant. The offgas is combined with other streams prior to discharge,
which will reduce this concentration below the DCG.

Estimates of performance for maximum production and inputs to the Environmental Risk Assessm  and
Air Operating Permit are provided by the model results - LAW glass and HLW glass products, and
effluent stream to ETF and treated offgas streams to stack respectively. More detailed stream information
is reported below.
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6. Computer Printout Information

The scientific computer program SPEEDUP® is used (Ashley 2000b). It is a Plant Modeling Simulation
Tool suitable for process flowsheeting. The program has been verified and validated in accor 1ce with
project procedures (Santee 2000). See Appendix B for flowsheet figures.

The model calculates values for average mass flowrate in t/d, activity flowrate in TBq/d, volumetric
flowrate in m*/d and density in t/m’. Only values of these parameters greater than 1.0 E-10 are reported
(approaches numerical accuracy of the modeling system). Values less than 1.0 E-10 are considered to be
equal to zero. Sources of design inputs are referenced in the Basis Document (Ashley and Carter 2000).

The results of modeling are included in Appendix A.
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Appendix A
SPEEDUP® Results for
Envelope A/D at 60 t/d LAW Glass

Appendix A contains results for Envelope A/D at 60 t/d LAW Glass. Following are the flowsheet results

and their locations.

High-Level Waste (HLW) Process: Envelope D (LAW Envelope A, 60.0 t/d).....cccccocecenrvenvnnnenannes A-1
Composition Summary of Envelope D, LAW Intermediates, Glass Additives and Glass................ A-5
STREAM 22 LAW Supernatant Feed ........ccuiniiiniiicieiniinaionsiamesamsmessmeensnssssians A-6
STREAM 23 LAW Feed Transfer Line Water Flush............ A-7
ST " \M 24 Recycle from Cesium Ion Exchange to LAW Feed ™ aporator ......................... A-8
STREAM 7 Combinec . _ed to LAW EVap  OF.iecencnnciccennennennens <A-9
STREAM 9 LAW Feed Evaporator OVerheads ... ceecncercnrevsnnsecsnecncssosesssessossarssssnsees A-10
STREAM 5 Concentrated LAW Feed to Entrained Solids Removal Buffer Tank ............. A-11
STREAM 12 LAW Permeate from Sr/TRU Precipitation to Ultra-filter .........c....... -A-12
STREAM 26 Solids from Ultrafiltration to Water Wash 1 .......cceceenrrnereeseeencreena A-13
STREAM 27 Solids from LAW Water Wash to Entrained Solids Store.....cccccceevrenecrnerccrenne A-14
STREAM 31 2.0M NaOH Feed to Adjustment for Return to DOE . weeA-15
STREAM 32 0.5M NaNO2 Feed to Adjustment for Return to DOE.. A-16
STREAM 11 pH Adjusted Solids Product for Return to DOE A-17
STREAM 182 Solids from Pipeline Return Adjustment to Store.. A-18
STREAM 33 Water Feed to LAW Solids Water Wash .......cc.ccvicinennninecsssrenncssrssessereeraesseses A-19
STREAM 43 Combined Wash Liquor from Solids Water Washes to Sr/TRU
PreCIPItIl. coeeocccicneirtnnnecesecnsssnsissseseesassesscssessussssssosasssssssorssssssnssonsassasssnase .A-20
STREAM 1 LAW Feed from Buffer __ink to Sr/TRU Precipitation.. A-21
STREAM 25 19M NaOH Reagent Feed to Sr/TRU Precipitation ........cccccessrsesccessssesessssrerns A-22
STREAM 78 1.0M NaMnO4 Reagent Feed to Sr/TRU Precipitation .........ceeeressnse A-23
STREAM 79 1M Sr(NO3)2 Reagent Feed to Sr/TRU Precipitation A-24
STREAM 185 LAW Feed to Cs IX Dilution .....cccoceneecaranees A-25
STREAM 181 Water Feed to Cs IX DilUtion.....ccccceeicccsiiniessssessoseaseesrasesnseassasnesasssnsssasesns A-26
STREAM 161 Feed to Cesium Ion Exchange from Dilution.................... A-27
STREAM 44 0.1M NaOH Cesium Ion Exchange Residual Feed Displacement ........c.ccceeueecs A-28
STREAM 162 First H,O Cesium IX Residual NaOH Displacement (Pre-Elution).......c.ccceeees A-29
STREAM 163 Second H,O Cesium IX ..zsidual Caustic Displac  :nt (Pre-Elution)........... A-30
STREAM 45 Recycle to Feed from Cesium Ion Exchange.......ccocvevvcrencscsrnsrenncsscncnnnas «A-31
STREAM 178 Cesium Ion Exchange 0.5M Regeneration Caustic.......coccivrivusessncsessercnssessasnss A-32
STREAM 179 Regeneration Caustic Recycle for Cs IX Column Feed Dlsplacement ............. A-33
STREAM 184 Fresh 0.5M Caustic Makeup for Cs IX Column Feed Displacement............... A-34
STREAM 46 Eluate from Cesium Ion Exchange to Nitric Acid RecoOVery .......cceceetscsecvrcaseas A-35
STREAM 172 Fresh SL-644 Ion Exchange Resin Feed to Cesium Ion Exchange........ccoeccue. A-36
STREAM 174 Spent SL-644 Ion Exchange Resin from Cesium Ion Exchange...........c.c......... A-37
STREAM 47 Overheads from Cesium HNO; Recovery Evaporator........ccrecsccscssensencns A-38
STREAM 48 HNO; Recycle from Cesium HNO; Recovery Rectifying Column................... A-39
[REAM 49 Overheads from Cesium HNO; Recovery Rectifying Column.........cccecrreuneeees A-40
STREAM 50 0.5M HNO; Cesium Ion Exchange Eluant Make-Up .....cccccevvvirnrennenssnaseesnsanaes A-41
S WEAMSI 0.5M HNO; Cesium Ion Exchange EIUtion ........ccveeeinceinicnnicnnnesesssnscssanennes A-42
STREAM 166 H,O0 Cesium IX Residual HNO; Displacement (Post-Elution) ........ceueeceeveruenns A-43
Page A-ii
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STREAM 52
STREAM 17
STREAM 168
STREAM 226
STREAM 227
STREAM 140
STREAM 139
STREAM 6
STREAM 71
STREAM 164
STREAM 165
STREAM 62
STREAM 63
STF™ "M 173
STREAM 175
STREAM 157
STREAM 64
STREAM 65
STREAM 66
STREAM 67
STREAM 68
STREAM 73
STREAM 60
L-JEAM 61
STREAM 70
STREAM 13
STREAM 75
STREAM 74
STREAM 80
STREAM 81
STREAM 76
STREAM 77
STREAM 82
STREAM 83
ST EAM 84
STREAM 85
STREAM 90
STREAM 87
STREAM 88
STREAM 89
STREAM 102
STREAM 91
STREAM 92
STREAM 9%4
STREAM 93
STREAM 97
STREAM 95
STREAM 96
STREAM 98
STREAM 99
STREAM 107
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Fresh 5.0M HNO; Feed to Cesium HNO; Recovery Evaporator..........cccccce.e. A-44
Concentrated Cesium LAW Intermediate Product........ccecrsiccicrrncscseessancnaes A-45
Feed from Pretreatment Vessel VENtS ....c..cccvvicnncsiisensnssnnessinsnsesssorecsssssencsns A-46
Vessel Vents Scrubber Condensate to LAW Pretreatment .........cccceerneeneensenanes A-47
Vessel Vents Scrubber Offgas to Vessel Vents — ME......cocccveivicvinnscncsnissnens A-48
Vessel Vents HEME Condensate to LAW Pretreatment.......cc.ccocreeceecesansennes A-49
Vessel Vents HEME Offgas to Vessel Vents VOC.......ciincinniensicisncssnincnnns A-50
Feed From Cesium Ion Exchange to Technetium Ion Exchange.........ccccoveurens A-51
0.25M NaOH Technetium Ion Exchange Residual Feed splacement........... A-52
Tc Ion Exchange Pre-Elution Rinse.....cuciiniciinicninnsinnieccisnen A-53
Technetium IX Pre-Elution RINSe.....cciivinriinceinninenisinnssiisnsissessssonacriessens A-54
Recycle to Feed from Technetium Ion Exchange .......cccciiiiicisnsnnissenensvaeces A-55
Eluate from Technetium Jon Exchange to Nitric Acid Recovery....c.ccrrverians A-56
Fresh SL-639 lon Exchange Resin - -ed to Technetium 1 i Lennsnsnsnne A-57
Spent SL- ' Ion Exchange n from . .chnetiumlor ... A-58
Recovered resin from Cs and Tc Ion Exchange............ crsuesnsseeanneaee A-59
Overheads from Technetium HNO; Recovery Evaporator........ccosvseeessscsens A-60
H,O Recycle from Technetium HNO; Recovery Rectifying Column ............. A-61
Overheads from Technetium HNO; Recovery Rectifying Column ................. A-62
Technetium Ion Exchange Eluant Water Make-Up......ccconnccensrcccseerarens A-63
Technetium Ion Exchange Eluant Demineralised Water cersesnssnesanisansans A-64
Regeneration Caustic Recycle for TcIX Column Feed Displacement.............. A-65
0.1M NaOH TcIX Residual Feed Displacement .......ccceceeeeune cetssasesnnsaninas A-66
0.25M NaOH Feed for pH adjustment of Tec IX Column........cccvureerscssessancasenss A-67
Con 1trated Technetium LAW Intermediate Product.......cceceeeereeveanensinraens A-68
Feed from Tc Ion Exchange to LAW SBS Recycle Mixing Vessel.......ccocvveeuees A-69
Feed to LAW Melter Feed Evaporator........cioecioecresssreneeenes A-70
Overheads from LAW Melter Feed Evaporator ceresvessasrssansasans A-T1
Concentrate from LAW Melter Feed EVapOrator........ccceeecerneeseeeseessasseesnnse A-72
LAW Glass Formers Feed.......iiinrincnnnssicsnsinisacsteseessnesssssessnsnes A-73
LAW Melter Feed with Glass FOrmers ......cccocivinnuiiicrvascnnsncnnccrnacsens A-74
LAW Melter Sugar Addition cersersnesaesatsaasases st st an e s a s saa s R n et e r e s seanenann A-75
Feed to LAW Melter with Glass Formers and Sugar.......c.cccceeereeuecnennec wA-76
Sparge and Film Cooler Air Feed to LAW Melter ........ccccvuecerranecacnnenne A-T7
T AW Glass ProdUct....ceiicsnsissessensssesssissasssssissassssssssssessasnssanessssasssssssssssassasssssns A-78
LAW Melter Offgas to LAW SBS......cociiniiiivcnnisinnnnssnensorssiesascssssessssnesassssssseases A-79
LAW WESP Condensate Recycle to SBS rerstessinnatssnsestssnsestannesonsennases A-80
Liquid Effluent from LAW SBS........ccccevecvvcruenee .A-81
LAW Melter Offgas from LAW SBS................ cresestvnre et sensasannaonte A-82
LAW WESP Water TOPUP ..ccvveeicrnreninienininnsensstissosssssssnsssssssessssessssesasssansssanes A-83
LAW VeSSel VENLS ...covcciiinrinmnsiiintisecssnssnnssissnniosessssssssasssissnsssssssssasssessossssessssssss A-84
LAW SBS Neutralised Effluent Recycle.....ccoceenienisnisrecreeconsencrsensnssenserseseseesens A-85
LAW WESP Offgas ....cccvermsnesnisenstssecsinsssisoisosssissississsssosssssssssssssaesesssessssasasassnons A-86
Combined Feed to LAW HEPA ........cimniininesecncessessen A-87
5M NaOH Feed to LAW SCrubber .....ccccvinirinnneinninccscnineensnnrecrenessessnmennes A-88
Water Feed t0 LAW SCrubDDEr ......uuoiiiiiinennsinnnrisinicssncssecmorsneisseassssssssssssas A-89
NH3 Feed to LAW Melter Offgas SCR .....cccconiviniinnininninsiniiensionnsnssnanne. A-90
LAW Melter Offgas Feed to LAW Scrubber.....cviiiiicnninnicnncncecsseerannee. A-91
LAW Melter Offgas from HEPA t0 VOC ....orrcecinctccnnccscenccssenes A-92
LAW VOC Offgas to LAW Ammonia SCRu......ccomeerimniiesenenisnssiiesescscsenes A-93
LAW VOC Spent Catalyst....ieeneersetisncnrsesnenssenesessnnsinessssissassssss A-94
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STREAM 176
STREAM 104
STREAM 142
STREAM 169
STREAM 109
STREAM 114
STREAM 186
STREAM 187
STREAM 115
STREAM 18

STREAM 170
STREAM 171
STREAM 200
S...EAM 201
L .IEAM 220
STREAM 210
STREAM 202
STREAM 207
STREAM 20

STREAM 145

STREAM 116
STREAM 117
STREAM 130
STREAM 118
STREAM 119
STREAM 143
STREAM 120
STREAM 121
STREAM 122
STREAM 129
STREAM 123
STREAM 124
STREAM 126
STREAM 125
STREAM 127
STREAM 134
STREAM 128
STREAM 131
STREAM 177
STREAM 132
STREAM 100
STREAM 133
STREAM 144
STREAM 135
STREAM 136
STREAM 106
STREAM 105
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Particulate Matter from HEPA Filter ....cccicvrrrnererrcererrnrercrsssuneessrerssnsecsesessssssene A-95
Treated Combined LAW Offgas to Stack ......cceveevecrvevermsmsesenscsvcsrnesussussnssonsns A-96
Liquid Effluent from LAW Offgas Scrubber to Condens: : Collectii ......... A-97
Process Condensate t0 ETF .....cccvcreeennicineneesscsamereseacssssnnrosssonsessssasserssssssesssasses A-98
Sr/TRU LAW Product Feed to HLW Treatment........cccccvercurerrcvenresscsssareosenses A-99
Combined Cesinm/Technetium LAW Product Feed to HLW Treatment ....A-100
19M NaOH Feed to Combined Cesium/Technetium LAW Product.............. A-101
Neutralised Cesium/Technetium LAW Product Feed to HLW Trea ‘:nt..A-102
Combined Sr/TRU/Cs/Tc LAW Product Feed to HLW Treatment.............. A-103
HLW Feed (Envelope D) ...cciiiiinceinninicicnsnisniinisssismassseerssesressenes A-104
HLW SBS Recycle to HLW Pretreatment ........ccocereneeeresancnsssosssseesaesnssensanes A-105
HLW Feed to DeWatering .......cciecivcieistieisrissosencsneserssassnssssssansasssssstesansesssnesses A-106
Permeate from HLW Feed Dewatering to LAW Treatment........c..ccccurevenanee A-107
Concentrate from HLW Feed Dewatering to LW Treatment.................... )8
Watel _ 2ed t0 HLW Wash 1 o iiieeecmericeeieneereserereteencseneessessssessesansnssesonssanes )9
Water Wash 1 Permeate to LAW Pretreatment..........eeeciecsveenreveennsseccsessncsnes A-110
Water Wash 1 Solids to Caustic Wash ....cccvececmeerereecriseenissecsenesecseencosssossansanns A-111
HLW Feed Concentrate from Dewatering .....c...cceceeerurcnseeseearsnneesnenesnesnereesnons A-112
Permeate from HLW Feed Ultrafiltration to LAW Treatment .........ccoouveuen A-113

Combined HLW Feed Concentrate & Intermediate LAW Process

Products reberssessssssesateesstrasaas e at s nenbaesanssbs e ssesesa s baasan A-114
HLW Glass Formers Feed ...nniicnrrisnnenncecssestisesanseessanesssnssnsnssnsnssssaenes A-115
Blended HLW Melter Feed A-116
HLW Melter Sugar Addition........cccvverveierenisiinnincctnisssiseesssnnseneeessesaesssesssanons A-117
Blended HLW Melter Feed with Sugar .......cccccveeiminccicnicncnnencnnsnrnrenssseenenas A-118
Sparge and Film Cooler Air Feed to HLW Melter.........cccoveesvccrcenssessense A-119
HLW Glass Product ....ceccveceiecnnncsssionscsesisssssssnsssansesssnssasssssassesesssssassnssesses A-120
HLW Melter Offgas to HLW Melter Offgas SBS ............................................ A-121
WESP and HEME Condensate to HLW Melter Offgas SBS .......ccccceeerueuune. A-122
HLW Melter Offgas from HLW Melter SBS to HLW WESP...........ccccouverene A-123
5] NaOH Feed to HLW SBS COnAenSsate ........c.coserurnerrscosennenssessocseseessensassesaes A-124
Liquid _.fluent from HLW Melter Offgas SBS.. A-125
Water Feed to HLW WESP......corciernisrccsnnnsacnnanas A-126
Liquid Effluent from HLW WESP sesenvesessassanenessnsaisnnistersnenssassrsnsanses A-127
HILW Melter Offgas from HLW WESP to HLW HEME A-128
HLW Vessel Vent Offgas ....cccuveriiccensnsnsssinsssssscssssssnnsaesisssssssssssesnssessssssessssses A-129
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HLW HEPA SOldS .coeevernirninenrninensicsnnnsiesssnnsssisssssrsassossonsesnsisssssssssnsasessessasase A-133
HLW HEPA Off-Gas to HLW Extract Fan Air Addition Gas........cccccvvean..... A-134
HLW EXIract - AN Al wvcecminiiieninennseiisisisesesssssmeasssssssesssessssessssssensessesses A-135
HLW Fan Mix Offgas to HLW Caustic Scrubber............ccocvvvecrccrsrcncnanee. A-136
5M NaOH Feed to HL'W Offgas Caustic Scrubber.........ccccvcvercerricercrancrarerens A-137
HLW Offgas Caustic Scrubber Bottoms .....cc.ccecveveinteirnnnnsinreincnnisnessencnes A-138
HLW Caustic Scrubber Offgas to HLW VOC ..........cniriinenisnnniencrnnnnee A-139
HLW VOC Spent Catalyst......occovvrcneninesinnesissinsnssnsninnssissssissesessssssssssssasnes A-140
HLW VOC Off-Gas to HLW Vitrification Stack Gas........ccccecurenrnncercnisecrannen. A-141
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Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

High-Level Waste (HLW) Process: Envelope D (LAW Envelope A, 60.0 t/d)

BASIS PER DAY

mmmsomas===ax
LAW FEED (Stream 22) CONTRACT SPECIFICATION 7
s==szoszsmamssssscozs=ZSASSSEsSSESESEEsSRIISESS
Entrained solids 2.00 wt% up to 2wt%,spec 7.2.
Na Molarity 3.00 M 3-10M, spec 7.2.
Na mass 5.40 t/d
Total mass 91.18 t/d
volume flow 78.27 m3/d
Cs137 act conc 0.36 Ci/L <1.2Ci/L, spec 7.2.2
<3.0Ci/L (for Env B
HLW PERMEATE (Stream 20) CONTRACT SPECIFICATION 7
sERamEEsENIEEDEESfs=sS—-SassECIENIERIESsmEEaEas==se
Solids conc 193.83E-6 wt¥
Na Molarity 2.11 M 2-5M, spec 7.2.2.
Cs137 act conc 0.27 Ci/L <3.0Ci/L, spec 7.2.
HLW FEED (Stream 18) CONTRACT SPECIFICATICON 8
- amzssxszamnssmsmssss=o=3ssSsssssssosaszsEs
SoJs1a conc 30.00 g/L 10-200 g/L,spec 8.2.
Na arity 3.00 M 0.1-10M, spec 7.2.
Na mass 3.65 t/d
Total mass 58.86 t/d
Vol flow 52.84 m3/d
ENTRAINED SOLIDS PRODUCT (Stream 11) CONTRACT SPECIFICATION 3
meCScaEsC¥sssEEEEEESIEORCCIESSSCSrASUNAISSNNEECESSSISSCaRIERSESS
Contract Spec 9.2.2.8 Cs137 activity conc Ci/L
Less than ci/L
Contract Spec 3.2.2.1: Soluble Cs-137 content
Less than
Contract Spec 3.2.2.2: Soluble Tc-99 content
Less than
Contract Spec 9.2.2.3: Pu mass concentration g/UsGal
Less than g/UsSGal
Contract Spec 3.2.2.5: Na mass in liquid phase per
mass of dry solids a/kg
Less than g/kg
Contract Spec 3.2.2.3: Volume percent solids
more than
Contract Spec 9.2.2.6: less than
Contract Spec 9.2.2.6: pH
more than
Contract Spec 9.2.2.6: Specific Gravity
Contract Spec 9.2.2.6: Particle density
Contract Spec 9.2.2.6: Temperature
DoE SPECIFICATION
CONCENTRATION (M) OH NO2 OH+NO2
samsax= am=zoxs cazzsms
Solids Product 0.3171 0.1710 0.4881
DOE:
NO3: < 1.0 1.0 - 3.0 3.0 - 5.5
OH 0.01 - S5.0 0.1*NO3 - 10 0.3 - 10
NO2 0.011 - 5.5
NO2+0H > 0.4*NO3 > 1.2

.4
from AZ-101

ownomno

S.
302.7814E-6
0.0500

.00
.00
.00

0.

/2}

oo o o

L

t/m3

NO3

2183

N.B. For [NO3]>1.0M, no distinction is made between the addition of OH and NO2.

NaOH has been added in preference,

LAW GLASS PRODUCT (Stream 84) CONTRACT SPECIFICAT
EEErCNTROEESTANEERERNSCESSSRSASSCIOSSCISSSISSEESSS
Total Mass 60.0 t/d
Mass/canister 6000 kg
Canisters/d 10.0 can/d
Na20 mass 20.0 wt¥
5i02 mass 40.3 wt¥% recommend
S03 mass 0.078 wt% < 0.2 wt¥
Contract Spec 2.2.2.8: Radionuclide concentrati
C
Less
S
Less
T
Less
Average Tc99 removed from combined LAW feed (Stre
More
pDepartment of Energy M435.1-1:
TRU Activity per mass of glass {n
Less

arbitrarily.

ION

2

< 10,000 kg incl can mass,

A>1l6wty,B>6wty, C>l4wtk,

ed > 40wt}
. VSL
on (Ci/m3)
5137

than

r9o0

than

c99

than

am 7)

than

Ci/g)
than

spec 2.2.2

spec 2.2.2

0.3000
3.0000
20.3256
20.0000
0.2332
0.1000
$5.1648
80.0000

83.603
100.0000

L4

.2
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RPT-W375-TEQCQ19, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

HLW GLASS PRODUCT (Stream 143) CONTRACT SPECIFICATION 1

mEmNmsESm I EmESIENSERSNSSCCCSEssESCNEDSSISSSSoSssRImsSo=os

Total Mass 3.0 t/d

Mass/canister 3000 kg <« 4,200 kg incl can mass, spec 1.2.2.1.3

Canisters/d 1.0 can/d

Oxide frac 30.0 wt¥ recommended 25-40 wt¥

Si02 41.2 wt¥ recommended > 40 wt%, VSL

Contract Spec 1.2.2.1.3: Maximum 1500 W / canister

Cs/Tc makeup to acheive 980.794 W / canister is 1.724E3 TBq/d
i.e. 0.012 t/d

Additional Csl137 required to make 1.500E3 W / canister is 3.939E3 TBq/d

i.e. an additional 468.750E-6 t/d

LIQUID EFFLUENTS TO ETF (Stream 169} INTERF DESCRIPTION 5 AND &

AT SRS TS I R TR R I R R AR S SRS S C S A N S I S S XSS AT SEEAIT =S =TSR =T
Total mass flow 214.937 t/d ID S and ID 6
Total volume flow 165.852 L/min ID S and ID 6
less than 570.000 L/min Non-Radioactive, IDS
less than 190.000 L/min Radioactive, ID6

pH 12.423 0.5-13.0
TDS 15.324E3 ppmw < 5000 ppmw WMH 1997
Total NO3 1.898 wty < 40 wtt (dry basis) WMH 1997
Total Cl 0.551 wt¥ < 2 wt¥ {(dry basis) WMH 1997
Total F 0.073 wtt < 2 wt}¥ (dry basis) WMH 1997
Total Organics 1.503E3 mg/L < 1,210,000 mg/L, WMH 1998
Ammonium conc 25.996 mg/L < 100,000 mg/L, WMH 1998
RADIOACTIVE, DANGEROUS LIQUID EFFLUENT ID 6
Total activity 0.004 TBq/d D 6
Am241 act conc 0.0 Ci/L < 1.4E-09 Ci/L
Cl4 act conc 0.0 Ci/L < 1.6E-06 Ci/L
rm343/4 acr conc 0.0 Ci/L < 2.5E-08 Ci/L
c 0.0 L < 2.4E-06 Ci/L
vs137 act conc 0.0 vi/L < 9.9E-06 Ci/L
EulS54 act conc 0.0 Ci/L < 9.8E-06 Ci/L
EulSSs act conc 0.0 Ci/L < 6.3E-05 Ci/L
H3 act conc 0.0 Ci/L < 2.4E-04 Ci/L
1129 act conc 300.483E-9 Ci/L < 1.BE-06 Ci/L
Np237 act conc 0.0 Ci/L < 2.1E-09 Ci/L
Pu238 act conc 0.0 Ci/L < 2.8E-09 Ci/L
Pu239 act conc 0.0 Ci/L < 1.7E-08 Ci/L
Pu240 act conc 0.0 Ci/L < 1.7E-08 Ci/L
Pu24l act conc 0.0 Ci/L < 2.6E-08 Ci/L
Sr9o act conc 17.030E-9 Ci/L < 4.2E-05 Ci/L
Tc99 act conc 72 .586E-9 Ci/L < 1.BE-05 Ci/L
U233 act conc 0.0 Ci/L < 2.1E-10 Ci/L
u23s act conc 0.0 Ci/L < 2.1E-10 Ci/L
AIR EMISSIONS INTERFACE DESCRIPTION 22
amamsEEGmISSISeXICITERTIMCSEEISSTSEERCE
+PRETREATMENT STACK*
Total Organics 0.0 t/y < 0.375 t/y, ID 22
NON-RADIOACTIVE AIR EMISSIONS
Pb PSD 0 t/y < 0.6 t/y
F- PSD 0 t/y < 3.0¢t/y
NOx PSD ot/y < 40.0 t/y
s02 PSD 0 t/y < 40.0 t/y
Total Solids PSD 0 t/y < 15.0 t/y
RADIOACTIVE AIR EMISSIONS
Total activity 0 TBq/d
Am241 act conc 0 Ci/m3 < 2.4E-14 Ci/m3
Cl4 act conc 0 Ci/m3 < 5.0E-07 Ci/m3
Cm243/4 act conc 0 Ci/m} < 7.0E-14 Ci/m3
Co60 act conc 0 Ci/m3 < 4.0E-10 Ci/m3
Cs137  act conc 0 Ci/m3 < 4.0E-10 Ci/m3
Euls4d act conc 0 Ci/m3 < S.0E-11 Ci/m3
Eulss act conc 0 Ci/m3 < 3.0E-10 Ci/m3
H3 act conc 0 Ci/m3 < 1.0E-07 Ci/m3
1129 act conc 0 Ci/m3 < 7.0E-11 Ci/m3
Np237 act conc 0 Ci/m3 < 2.0E-14 Ci/m3
pu23B8  act conc 0 Ci/m3 < 3.0E-14 Ci/m3
Pu239 act conc 0 Ci/m3 < 2.0E-14 Ci/m3
Pu240 act conc 0 Ci/m3 ¢ 2.0E-14 Ci/m3
Pu24l act conc 0 Ci/m3 < 1.0E-12 Ci/m3
Sbl25 act conc 0 Ci/m3 < 6.0E-09 Ci/m3
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RPT-W375-TE00019, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

Srso act conc 0 Ci/m3 < 9.0E-12 Ci/m3
Tc99 act conc 0 Ci/m3 < 2.0E-09 Ci/m3
U233 act conc 0 Ci/m3 < 4.0E-12 Ci/m3
u23s act conc 0 Ci/m3 < S.0E-12 Ci/m3
OFP act conc 0 Ci/m3 < 1.5E-10 Ci/m3
*LAW VITRIFICATION STACK+

Total Organics ot/y < 0.375 t/y, ID 22
NON-RADIOACTIVE AIR EMISSIONS

Pb PSD 0.0 t/y < 0.6 t/y

F- PSD 0.005 t/y < 3.0 t/y

NOx PSD 2.237 t/y < 40.0 t/y

$02 PSD 0.004 t/y < 40.0 t/y

Total Solids PSD 0t/y < 15.0 t/y
RADIOACTIVE AIR EMISSIONS

Total activity 222.625E-6 TBg/d

Am241 act conc 0.0 Ci/m3 < 2.4E-14 Ci/m3
Cl4 act conc 0.0 Ci/m3 < S.DE-07 Ci/m3
Cm243/4 act conc 0.0 Ci/m3 < 7.0E-14 Ci/m3
Co60 act conc 0.0 Ci/m3 <« 4.0E-10 Ci/m3
Csl137 act conc 0.0 Ci/m3 < 4.0E-10 Ci/m3
Euisd act conc 0.0 Ci/m3 < 5.0E-11 Ci/m3
EulSs act conc 0.0 Ci/m3 <« 3.0E-10 Ci/m3
H3 act conc 0.0 Ci/m3 < 1.0E-07 Ci/m3
1129 act conc 0.0 Ci/m3 « 7.0E-11 Ci/m3
Np237  act conc 0.0 Ci/m3 < 2.0E-14 Ci/m3
Pu238 act conc 0.0 Ci/m3 < 3.0E-14 Ci/m3
Pu239 act conc 0.0 Ci/m3 « 2.0E-14 Ci/m3
Pu240 act conc 0.0 Ci/m3 < 2.0E-14 Ci/m3
Puz241 act conc 0.0 Ci/m3 <« 1.0E-12 Ci/m3
5b125 act conc 0.0 Ci/m3 < 6.0E-09 Ci/m3
Srso act conc 0.0 Ci/m3 « 9.0E-12 Ci/m3
Tc99 act conc 20.615E-9 Ci/m3 « 2.0E-09 Ci/m3
U233 act conc 0.0 Ci/m3 < 4.0E-12 Ci/m3
u23s act conc 0.0 Ci/m3 « 5.0E-12 Ci/m3
OFP act conc 0.0 Ci/m3 < 1.5E-10 Ci/m3
*HLW VITRIFICATION STACK*

Total Organics 0.0 t/y < 0.375 t/y, ID 22
NON-RADIOACTIVE AIR EMISSIONS

Pb PSD 0.0 t/y < 0.6 t/y

F- PSD 0.0 t/y < 3.0 t/y

NOx PSD 5.378 t/y < 40.0 t/y

502 PSD 1.010E-6 t/y < 40.0 t/y

Total Solids PSD 0 t/y < 15.0 t/y
RADIQACTIVE AIR EMISSIONS

Total activity B8.640E-6 TBq/d

Am241 act conc 0.0 Ci/m3 < 2.4E-14 Ci/m3
Cla act conc 0 Ci/m3 < 5.0E-07 Ci/m3
Cm243/4 act conc 0 Ci/m3 < 7.0E-14 Ci/m3
Co60 act conc 0.0 Ci/m3 < 4.0E-10 Ci/m3
Csl137 act conc 0.0 Ci/m3 < 4.0E-10 Ci/m3
Fuls4 act conc 0.0 Ci/m3 < 5.0E-11 Ci/m3
Eulss act conc 0.0 Ci/m3 < 3.0E-10 Ci/ml
H3 act conc 0.0 Ci/m3 < 1.0E-07 Ci/m3
1129 act conc 0.0 Ci/m3 < 7.0E-11 Ci/m3
Np237 act conc 0.0 Ci/m3 < 2.0E-14 Ci/m3
Pu238 act conc 0.0 Ci/m3 < 3.0E-14 Ci/m3
Pu239 act conc 0.0 Ci/m3 < 2.0E-14 Ci/m}
Pu240 act conc 0.0 Ci/m3 < 2.0E-14 Ci/m3
Pu241 act conc 0.0 Ci/m3 < 1.0E-12 Ci/m3
Sb125 act conc 0.0 Ci/m3 < 6.0E-09 Ci/m3
Sr90 act conc 0.0 Ci/m3 < 9.0E-12 Ci/m3
Tc99 act conc 0.0 Ci/m3 < 2.0E-09 Ci/m3
U233 act conc 0.0 Ci/m3 < 4.0E-12 Ci/m3
U23s act conc 0.0 Ci/m3 < 5.0E-12 Ci/m3
OFP act conc 0.0 Ci/m3 < 1.5E-10 Ci/m3
WITHIN FLOWSHEET

Esxzzzcmas==Ss===

Feed Evaporator Molarity: 5.8 M

LAW Evaporator Molarity: 10.0 M

HLW Melter Feed Solids concentration after glass former addition (Stream 118}
Solid Conc 395.0 g/L (between 300-600 g/L)

ION EXCHANGE CYCLES:

Az==x=a3ZISTIITITTWEES
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Cs ion exchange

volume of Feed mi/d:
Column Volume ml:

volume of Feed cv/a:
Cvs to leoad IX CV/cycle:

CYCLES PER DAY: MAXIMUM

ACTUAL

Removal Efficiency %

VITRIFICATION RECYCLE STREAMS
smsasmsSmszassssIsIasmmsSSI=s

*LAW Vitrification*

8BS condensate (stream 91)

Caustic Scrubber condensate (stream 142)

*HLW Vitrification*
SBS condensate (stream 170)
caustic Scrubber condensate (stream 135)

RPT-W375-TE00019, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

Tc ion exchange

Mzz=sszc—ax==na=

77.5228 79.4155
1.0480 1.0480
73.9721 75.7781
100.0000 100.0000
0.7200 0.7200
0.7397 0.7555
99.9854 95.0000
pH
0.0691
10.0000
1.2219
14.0000
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Flowsheet Results for Envelope A/D at 60 t LAW Glass

Composition Summary of Envelope D, LAW Intermediates, Glass Additives and Glass

LAW ENVELOPE A AND HLW ENVELOPE D (3.00 t/d HLW Glass)

YOS SS=EZSCZOCI=IISSEIASSZ =S

Total Envelope D (incl Na + Si) = 0.967 t/d {Oxide Equivalent)
Total Envelope D + LAW intermediates = 1.165 t/d {Ozide Equivalent)
Total WO (incl Na + Si) in HLW Glass = 2.960 t/d (Oxide Equivalent)

Env.D LAW Inters. Env.D+ Additives HLW

(dry {as wty of LAW (as wt¥ of Glass

Compnt . basis) total D Oxides) Inters. glass) {wt )
Ag20 0% 0% 0% 0% 0%
A1203 28.81% 0.20% 24.81% 0% 9.66%
As20] 0% 0% 0% 0% 0%
B203 0% 0.0% 0.01% 9.06% 8.76%
BaO 0% 0.0% 0.0% 0% 0.0%
Ca0O 0.84% 0.01% 0.70% 0% 0.27%
cdo 0% 0.0% 0.0% 0% 0.0%
CeO2 0% 0% 0% 0% 0%
C103 0% 0.00% 0.16% 0% 0.04%
Cr2o03 0.31% 0.0% 0.28% 0% 0.11%
Cs20 0.02% 0.24% 0.21% 0% 0.07%
Cu0 0% 0% 0% 0% 0%
F 0% 0.0% 0.01% 0% 0.00%
Fe203 35.16% 0.00% 29.34% 0% 11.48%
K20 1.10% 0.13% 1.57% [1] ] 0.59%
La203l 1.10% 0.0% 0.91% 0% 0.36%
Li20 0% 0.0% 0.00% 5.47% 5.41%
Mgo 0% 0.0% 0.00% 0% 0.0%
MnO2 8.68% 0.55% 7.66% 0% 3.00%
Na20 6.31% 7.99% 18.35% 4.04% 11.14%
Ni0 1.82% 0.0% 1.51% 0% 0.59%
P205 41 0.00% 0.02% 0% 0.0%
PbO 0.51% 0.0% 0.44% 0% 0.17%
S03 0% 0.00% 0.02% 0% 0.0%
Sb205 0% 0% 0% 0% 0%
Se02 0% 0% 0% 0% 0%
sio2 0.48% 0.0% 0.42 41.21% 41.24%
Sro 0.08% 1.46% 1.28% s3] 47%
2 0% 0% 0% 0% 0%
1102 0% 0% 0% 0% 0%
uo3 3.08% 0.0% 2.56% 0% 1.00%
Zno 0% 0.0% 0.01% 1.81% 1.80%
2ro2 11.70% 0.0% 9.71% 0% 3.81%
TOTAL 100.00% 10.59% 100.00% 61.59% 100.00%
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STREAM 22

NO

Si

B

SrCOo3

Mno4 -

Am(OH) 3

o

02

Mn

Du (QH) 4
15

Lol

I2

N2

Co

Eu

Zn

Mg

Zr

Li

NO2{g)

CsIiX

TcIiX

Sugar

Co(OH)3

S041X

H+

{TcO4) -

B203 (s)

Mno2 (s)

H20 (s)

zno (s)

Li20 (s}

TOC (s)

Na20 (s)

K20 (s)

A1203 (s)

cao (s}

Cr203 (s}

Fe203 (s)

NiO (s)

Mgo (s)

8i02 (s)

zr02 (s}

Bao (s)

Anion(s)

La203 (s}

pbo2 (s)

vo3  (s)

RPT-W375-TE00019, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

LAW Supernatant Feed
MASS: t/a ACTIVITY: TBqg/a
0.666 Cs137 1.010E3
0 Sr9o 10.331
332.374E-6 Tc99 1.667
0 Am241 41.560E-3
0.117 Co60 14.323E-3
4.713E-3 EulS4 0.141
23.377E-3 Eul55 0.141
576.493E-6 Pu238 6.739E-3
0 Pu239 47.665E-3
0.774 Pu240 13.337E-3
0 Pu241 0.538
443 .B14E-6 H3 0
2.203 Cl4 0
3.785 1129 1.620E-3
1.517 OFP 7.749E-3
2.282E-3 U233 420.301E-6
41.490E-3 U235 9.134E-6
35.652E-3 Cm243+4 0
0.407 Np237 3.311E-3
0.222 Sh125 0.220
0 Cs137 (s) 40.119
5.401 sr90 (s) 31 =48
73.824 Tc99 (s) 73.49 3
1.262E-3 Am241 (s) 52.154E-3
6.623E-6 Co60 (s} 0
130.243E-6 EulS54 (s) 0
0.308 EulSS (s) 0
149.979E-6 Pu238 (s) 8.443E-3
319.696E-9 Pu239 (s) 41.395E-3
22.464E-6 Pu240 (s) 11.543E-3
0 Pu24l (s} 0.465
7.522E-3 H3 (s) 0
0 c14 (s) 0
0 1129 (s) 0
0 OFP (s) 0
0 U233 (s) 0
0 uz23s  (s) 13.330E-6
0 Cm243+4 (s) 1.878E-3
2.436E-3 Np237 (s) 0
0 Sbh125 (s) 0
0 zamsmzasse=za=zs===a
0 TOTAL 1.095E3
0 TRU (1) 0.113
1.246E-3 TRU (s) 0.114
0 TOTAL Eu 0.282
341.026E-12 TOTAL SOLIDS 72.321
22.663E-9
4.945E-3
821.630E-6
991.47BE-6
0
0
0
0
0
0
0
0
4.074E-3
0
12.364E-3
0
109.415E-6
0
0.444
0.976
0.117
0.155
9.209E-3
13.403E-3
11.379E-3
1.550E-3
2.954E-3
27.09BE-3
2.699E-3
164.122E-6 TOTAL PRECIPITATE 0 t/d
11.379E-3 TOTAL SOLIDS 1.824 t/d
182.358E-6 TOTAL MASS 91.179 t/d
729.431E-6 TOTAL VOLUME 78.268 m3/d
36.818E-3 DENSITY 1.165 t/m3
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Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

STREAM 23 LAW Feed Transfer Line Water Flush

MASS: t/d ACTIVITY: TBg/d
Al 0 Cs137 0
Ba 0 Sr90 0
Ca 0 Tc99 0
cd 0 Am241 0
Cl 0 Co60 0
Cr 0 Euls4 0
F 0 Eulss 0
Fe 0 Pu238 0
Hg 0 Pu219 0
K 0 Pu240 0 .
La 0 Pu24l 0
Ni 0 H3 0
NO2 319.235E-6 Cl4 0
NO3 0 I129 0
OH 107.253E-6 OFP 0
Pb 0 u233 0
PO4 0 u23s5 0
S04 0 Cm243+4 0
TIC 0 Np237 0
0 Sbl125 0

u 0 Cs137 (s) 0

7 [ Sr90 (s) 0
HeU u.oc9 Tc99 (s) 0
Cs 0 Am241 (s) 0
Sr 0 Co60 (s) 0
TC 0 Euls4 (s} 0
NH3 0 Euls55 (s) 0
TRU 0 Pu238 (s) 0
Am 0 Pu219 (s} (o]
Pu (o] Pu240 (s} 0
NO 0 Pu241 {s) 0
Si 0 H3 (s) 0
B 0 Cla (s) 0
Srco3 0 1129 (s) 0
MnO4 - 0 QOFP {s) 0
Am{OH) 3 0 U233 (s) 0
o 0 U235 (s) 0
02 0 Cm243+4 (s} 0
Mn ] Np237 (s) 0
Pu (OH) 4 0 sb125 (s) 0
P205 0 Ssmmes==ssxsszsss=s
502 0 TOTAL 0
co2 0 TRU (1) 0
I2 0 TRU (s} 0
N2 0 TOTAL Eu 0
Co 0 TOTAL SOLIDS 0
Eu 0
Zn 0
Mg 0
Zxr 0
Li 0
NO2 (g} 0
CslIX 0
TcIX 0
Sugar 0
Co(OH) 3 0
SO041IX 0
H+ 0
(TcO4) - 0
B203 (s) 0
MnO2 (s) 0
K20 (s} 0
Zno (s) o]
Li20 {s) 0
TOC (s) 0
Na20 ({(s) 0
K20 (s} 0
Al203 {s) 0
ca0 (s} 0
Cr203 (s} 0
Fe203 (s) o}
NiOo (s} 0
Mgo {s) 0
$i02 (s) 0
2r02 (s} o}
BaO (s) 0 TOTAL PRECIPITATE 0 t/d
Anion{s} [¢] TOTAL SOLIDS 0 t/d
La203 (s) 0 TOTAL MASS 0.630 t/d
P02 (s) 0 TOTAL VOLUME 0.631 m3/d
Uol  (s) 0 DENSITY 0.998 t/m3
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STREAM 24

SrCo3
Mno4 -
Am{OH) 3
o}

02

Mn

Pu {OH) 4
P20S

502

Cco2

I2

N2

Co

Eu

Zn

Mg

Zr

Li
NO2(g)
CslIX
TcIX
Sugar
Co (OH} 3
S041X
H+
{(Tc04) -
B203 (s)
Mno2 (s)
H20 (8)
zno (s)
Li20 (s)
TOC (S)
Na20 (s}
K20 {s)
Al203(s)
cao {s)
Cr203(s)
Fe203(s)
Nio (s)
Mgo (s)
$i02 (s}
zr02 (s)
BaO (s)
Anion(s)
La203 (s}
Pbo2 (s)
uol  (s)

Recycle from Cesium Ion Exchange to LAW Feed Evaporator

MASS:

149.919E

365.

1.

116.681E

589.547E-1

.521

t/d

o oo
o o

(== =]

1

238E-

OO0 0000 WNMHRODOONODOOOOO

cooocooOoO@MmMoOooOoO ¢+ OOO

.193E-3

1

0
0
0
0
0
0
0.
0
0
0
0
0
0

0
0
0
0
¢
0
0
0.
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0.
0
0
0
0
0
0
0
0
0
0
0

"T-W375-TE00019, Rev. 0

Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

ACTIVITY:
Cs137
Sr90
Tc99
Am241
Co60
EulS4
Eulss
Pu238
Pu239
Pu240
Pu241l
H3
Cl14
1129
OFP
U233
U235
Cm243+4
Np237
§b12S
Ccsl3i7? (s)
srgo (s)
Tc99 (s)
Am241 (s)
Co60 (s)
Euls54 (s)
Eulss (s)
Pu238 (s)
Pu239 {s)
Pu240 (s)
Pu24l1 (s}
H3 (s)
C14 {s)
1129 (s)
OFP (s)
U233 (s)
U235 {(s)
Cm243+4 (s)
Np237 (s)
Sb125 (s)

TOTAL

TRU (1)

TRU (s}
TOTAL Eu
TOTAL SOLIDS

TOTAL PRECIPITATE
TOTAL SOLIDS
TOTAL MASS

TOTAL VOLUME
DENSITY

TBq/d

99.576E-3

99.341E-6
998.19BE-9
716.400E-9

228.850E-
49.650E-

OOOOOOOOOOOOOOOOOOOOO\D‘DOOOO

99.678E-
994 .900E-

OCOODOYWI ODDOOO 00O

0.0 t/d

236.667E-12 t/d

6.115 t/d
6.093 m3/d
1.004 t/m3
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STREAM 7

SrCo3
MnO4 -
Am(OH) 3
o

02

Mn

Pu 14
P2u>

802

coz2

12

N2

Co

Eu

Zn

Mg

Zr’

Li

NO2 (g)
CsIX
TcIX
Sugar
Co (OH) 3
S041IX
H+
(TcO4) -
B203 (s)
Mno2 (s)
H20 (s)
Zn0  (s)
Li20 {s)
TOC (5)
Na20 (s)
k20 (s)
Al203(s)
cao (s)
Cr203(s)
Fe203 {s)
NiO (s)
Mgo (s)
si02 (s}
zr02 (s)
Bao (s}
anion(s}
La203{s)
PbO2 (s)
vol {s)

Combined Feed to LAW Evaporator

MASS:

59.

612

83.

t/d
1.112
S88E-9
.305E-6
301E-9

RPT-W375-TE00019, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

0.195
7.884E-3
39.041E-3
2.143E-3
0.0

1.292

64 .680E-6
786.150E-6
3.687
6.353
2.528
3.830E-3
69.517E-3
59.751E-3
0.679
0.370
122.677E-6
9.025
151.803
2.177E-3
129.42BE-6
217.928E-6
0.513
250.214E-6
533.381E-9
37.48B2E-6
0.0
14.438E-3
2.748E-3

12.583E-

4.344

oMmMmomo oo
OWOoWwWooOo

558.710E-1
2.237E-9

0.0
580.148E-12
37.821E-9
8.676E-3
1.371E-3

44.980
10.114

12.372E-3
109.415E-6

0.444
0.976
0.117
0.155
9.210E-3

13.

11.

27.

164.

183
729.

404E-3
413E-3

.552E-3
.954E-3

09S%E-3

.710E-3

122E-6

.385E-3
.418BE-6

929E-6

.821E-3

ACTIVITY: TBq/d
Cs137 1.742E3
Sr90 17.237
Tc99 4.041
Am241 69.338E-3
Co60 23.895E-3
EulS4 0.235
Eulss 0.235
Pu2isg 11.243E-3
Pu239 79.522E-3
Pu240 22.250E-3
Pu241 0.897
H3 0
Cl4q 0
I129 2.703E-3
OFP 12.927E-3
U233 701.201E-6
U235 15.238E-6
Cm243+4 0
Np2317 5.523E-3
Sb125 0.368
Cs137 {s) 40.172
Sreo (s) 31.905
Tc99 (s} 74.026E-3
Am241 (s) 55.36BE-3
Co60 (s) 357.116E-6
EulsS4 (s) 1.857E-3
EulS5 (s} 1.036E-3
Pu238 (s} B.456E-3
Pu239 (s) 41.506E-3
Pu240 (s) 11.575E-3
Pu241 ({(s) 0.466
H3 (s) 2.321E-6
Cc14 (s) 232.125E-9
I129 (s) 10.356E-9
OFP (s) 22.498E-6
U233 (s) 32.140E-9
u23s  (s) 19.339E-6
Cm243+4 (s) 1.985E-3
Np237 {(s) 2.643E-6
Sb125 (s} 1.143E-3
s=masss=zszazssxzza
TOTAL 1.838E3
TRU (1) 0.188
TRU (s) 0.117
TOTAL Eu 0.473
TOTAL SOLIDS 72.740
TOTAL PRECIPITATE 0.0 t/d
TOTAL SOLIDS 1.824 t/d
TOTAL MASS 179.628 t/d
TOTAL VOLUME 161.413 m3/4d
DENSITY 1.113 t/m3
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STREAM 9
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Co{OH)3
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Zno (s)
Li20o {s)
TOC (8s)
Na20 (s)
K20 (s)
Al1203(s)
cao ({s)
Cr203(s)
Fe203(s)
Nio (s)
Mgo (s)
sio2 (s)
zr02 (s)
Ba0 (s)
Anion(s)
La203(s)
PbO2 (s)
uo3 {s)

\W Feed Evaporator Overheads

MASS:

€19.

37s.
226.

123.
302.

t/d

.112E-6

2E-6

.«>4E-6

0.308
04°%-9
0s 6
94.879

0.0

565.049E-12

218.
S13.

S83E-9
433E-9

250.214E-12

12.

8.
1.
1.

.756E-6

w
@
w

w
wn
~
coo0oOMmMoOoOoOoOCOOoOMmMOMmMOoOOQ

QOO0 WVWOODOONMNODWO OO

o
~
0

702E-
382E-6
930E-9

739.39BE-12

10.

0.0

114

00000 MOOOOOOQ

0000000000000 0O0000DO0O0WOO0O0O0OO0OO0O

RPT-W375-TE00019, Ray, 0

Flowsheet Results for Envelope A/D at 60 t/d LAW _.ass

ACTIVITY: TBg/d
Cs137 18.931E-6
Sr90 75.324E-6
Tc99 142 .749E-6
Am241 49.230E-9
Co60 23.967E-6
EulS4 235.041E-9
Eulss 235.041E-9
Pu23s 3.036E-9
Pu23g 21.471E-9
Pu240 6.008E-9
Pu241l 242 208BE-9
H3 0
Cl4 0
I129 2.703E-9
OFP 12.927E-9
u233 701.200E-12
vu23s 0.0
Cm243+4 0
Np237 5.523E-9
Sb125 367.837E-9
37 (s) 4]
sry0  (s) o]
Tc99 (s) Q
Am241 (s) 0
Co60 (s) 0
EulS4 (s) [+}
Eulss (s} ]
Pu238 (s) [+
Pu239 (s) [+}
Pu240 (s) 0
Pu241 (s} 4]
H3 (s) 0
Cl4 (s) 0
1129 (s) 0
OFP {s) 0
U233 (s) o
uz23is (s) 0
Cm243+4 (s) 0
Np237 (s) [+}
Sb125 (s) 0
TOTAL 262.153E-6
TRU (1) 85.268E-9
TRU (s) 0
TOTAL Eu 470.081E-9
TOTAL SOLIDS 0
TOTAL PRECIPITATE 0.0 t/d
TOTAL SOLIDS 0.0 t/d
TOTAL MASS 95.205 t/d
TOTAL VOLUME 96.167 mi/d
DENSITY 0.990 t/m3
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STREAM 5

Si

B

SrC03
MnoO4 -

Am (OH) 3
(o]

02

Mn

Pu (OH) 4
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£02

co2

I2

N2

Co

Bu

Zn

Mg

Zr

Li
NO2{g)
CsIX
TcIX
Sugar
Co(OR)3
SO41IX

H+
(TcO4) -
B203 {s)
Mno2 (s)
H20 (s)
Zno (s)
Li20 (s}
TOC (sS)
Na20 (s)
K20 (s}
Al203 (s)
Ca0 (s}
Ccr203(s)
Fe203 (s}
Nio (s)
Mg0o  (s)
sioz (s
zZro2 {(s)
Bao (s
Anion(s)
La203 (s}
PbO2 {(s)
uol  (s)

RPT-W375-TE00019, Rev. 0

Flowsheet Results for Envelope A/D at 60 t/d LAW GI,

Concentrated LAW Feed to Entrained Solids Removal Buffer Tank

MASS:

59.
611.
.217E-9

83

64.
785.

59.

61.
122.

129.
217.

250.
S313.
37.

t/d
1.112

528E-9

6BGE-6

0.135

.884E-3
.040E-3
.141E-3

0.0
1.292
6B0E-6
361E-6

0.0

579.556E-12

37.
8.
1.

1

44.
10.

12

27

821E-9
667E-3
369E-3

.930E-3
739.
2.

114E-3

.372E-13
.923E-6
109.

415E-6

0.444
0.976
0.117
0.155

.210E-3
13.
11.
.552E-3
.954E-3
.089E-3
.710E-3
l64.
.385E-3
183.
729.

6.

404E-3
413E-3

122€E-6

418E-6
929E-6
821E-3

ACTIVITY: TBqg/d
Cs137 1.742E3
Sr9o 17.237
Tc99 4.040
Am241 69.338E-3
Ca60 23.871E-3
EulS4 0.235
Euls5s 0.235
Pu238 11.243E-3
Pu239 79.522E-3
Pu240 22.250E-3
Pu241 0.897
H3 0
C14 o
1129 2.703E-3
OFP 12.927E-3
U233 701.200E-6
U235 15.238E-6
Cm243+4 0
Np237 5.523E-3
Sb125s 0.368
Cs137 (s) 40.172
Sr9o {s) 31.905
Tc99 (s} 74.026E-3
Am241 (s) 55.368E-3
Co60 (s) 357.116E-6
Eul54 (s) 1.857E-3
EulS5 (s) 1.036E-3
Pu238 (s) B.45S6E-3
Pu239 (s) 41.506E-3
Pu240 (s) 11.57SE-3
Pu241 (s} 0.466
H3 (s) 2.321E-6
Cl4 {s) 232.125E-9
1129 (s) 10.356E-9
OFP (s} 22.498E-6
U233 (s) 32.140E-9
u23s  (s) 19.339E-6
Cm243+4(s) 1.985E-3
Np237 (s) 2.643E-6
Sb125 (s) 1.143E-3
sToomsEsawsassxsa==
TOTAL 1.838E3
TRU (1) 0.188
TRU (s) 0.117
TOTAL Eu 0.473
TOTAL SOLIDS 72.740
TOTAL PRECIPITATE 0.0 t/d
TOTAL SOLIDS 1.824 t/d
TOTAL MASS 84.423 t/d
TOTAL VOLUME 67.075 mi/d
DENSITY 1.259 t/m3
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STREAM 12
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TOC (s)
Na20 (s}
k20 (s)
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Ba0 (s}
Anion{s)
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uo3 (s)

RPT-W375-TE00019, Rev. 0

Flowsheet Resuits for Envelope A/D at 60 t/d LAW Glass

LAW Permeate from Sr/TRU Precipitation to Ultra-filter

MASS :

t/d
1.200
64.216E-9
659.859E-6
89.771E-9
0.210
8.505E-3
42.114E-3
2.310E-3
0.0

1.393
69.774E-6
B47.213E-6
3.976
6.842
2.725
3.998E-3
74 .917E-3
64.410E-3
0.732
££.494E-13
.206E-6
9.735
73.974
2.348E-3
139.621E-6
234 .855E-6
0.554
269.920E-6
575.387E-9
40.434E-6
0.0
15.560E-3
2.961E-3
0.

4

4.681

O WwWowooo

0.
0.
E-
0.
E-
0.
602.716E-12

2.414E-9

0.0
625.204E-12
40.799E-9
9.350E-3

48.523
10.911

12.372E-

109.41SE-6
0.0

0.444
0.976
0.117
0.155
9.210E-3
13.404E-3
11.413E-3
1.552E-3
2.954E-3
27.099E-3
2.710E-3
164.122E-6
11.385E-3
183.418E-6
729.929E-6
16.821E-3

Cs137
Sr9o
Tc99
Am241
Co60
Eul54
Eulss
Puzis
Pu239
Pu240
Pu241
H3
Cl4
I129
OFP
U233
u23s

ACTIVITY:

Cm243+4

Np237
Sbl2s
C=1127
s
Teas
Am241
Co60
Euls54
Eulss
Pu23s
Pu239
Pu240
Pu241
H3
Cl4
I129
OFP
U233
u23s

(s)
(s}
{s)
(s)
{s)
(s)
(s)
(s}
(s}
(s)
(s)
(s)
{s)
(s)
(s}
(s)
(s)

Cm243+4 (s)

Np2137
Sbl2s

TOTAL
TRU (1)
TRU (s)
TOTAL Eu

(s)
(s)

TOTAL SOLIDS

TOTAL PRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DENSITY

103
84

TBg
1

74 .
25.
12.

24.

13.
756.
16.

w

74.

357.

1

0.0
.824
.494
-657
.223

/4
.B79E3
18.594
4.359
799E-3
752E-3
0.254
0.254
128E-3

.78SE-3

003E-3
0.968
0.0

0

.916E-3

945E-3
424E-6
438E-6

0.0

.958E-3

0.397
40.172
31.905
026E-3

.368E-3

116E-6

.857E-3
.036E-3
.456E-3
.506E-3
.575E-13

0.466

.321E-6
.125E-9
.1B0E-9
.49BE-6
.076E-9
.319E-6
-985E-3
.643E-6
.143E-3

.977E3
0.203
0.117
0.510

72.740

t/d
t/d
t/d
m3/d
t/m3
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STREAM 26
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TOC (8)
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K20 (s)
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cao (s)
Cr203(s)
Fe203(s)
NiO (s)
Mgo  (s)
sio2 (s)
2r02 (s}
Ba0 ({s)
anion(s)
La203 (s}
pb0o2 (s)
vol  (s)

RPT-W375-TE00019, Rev. 0

Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

__lids from Ultrafiltration to Water Wash 1

MASS:

5.
55.
7 .
716.
3.
194.

5.
71.

33s6.
6.
5.
61.
S.
11.

197.
1l.
19.
46.
22.
48.

3.

1.
249,

1.

394.

203.3

188.

787.
124.
175.

237.

919.
12.

S1.
109.

13.

11.

27.

164.

183.
725.

36.

t/d
0.101
410E-9
590E-6
563E-9
683E-3
513E-6
S48E-3
600E-6
0.0
0.117
878E-6
374E-6
0.335
0.576
0.230
8S4E-6
311E-3
426E-3
668E-3
602E-3
138E-6
0.820
4.961
B33E-6
762E-6
785E-6
661E-3
739E-6
474E-9
406E-6
0.0
311E-3
446E-6

144E-

355

40E-1

953

oomMo I ocomMoOomMoO oo
'OOU\ONOOO\OUOOO

.437E-9

699E-6
450E-6
435E-6

.196E-6

656E-9

OO0 000
OO oo

.08BE-9

198E-6

372E-3
923E-6
415E-6

0.444
0.976
0.117
0.155

.210E-3

404E-3
413E-3

.552E-3
.954E-3

099E-3

.710E-3

122E-6

.385E-3

418E-6
928E-6
821E-3

TBg/d
1538.280
1.566
0.367
6.301E-3
2.169E-3
21.361E-3
21.361E-3
1.022E-3
7.227E-3
2.022E-3
81.525E-3
0.0
0
245 .639E-6
1.175E-3
63.725E-6
1.385E-6
0.0
501.969E-6
33.429E-3
40.172
31.905
74.026E-3
55.368E-3
357.115E-6
1.857E-3
1.036E-3
8.456E-3
41.506E-3
11.575E-3
0.466
2.321E-6
232.125E-9
5.180E-9
22.498E-6
16.076E-9
19.339E-6
1.985E-3
2.643E-6
1.143E-3

ACTIVITY:

Cs137
Sr9o0
Tc99
Am241
Cat60
Eul54
Eulss
Pu238
Pu239
Pu240
Pu24l
H3
Cl4
I129
QFP
U233
u23s
Cm243+4
Np237
Sb12S
Cs137 (s)
Sroo (s)
Tc99 (s)
Am241 (s)
Co60 (s}
Eul54 (s)
EulSS (s}
Pu238 (s)
Pu239 (s)
Pu240 (s)
Pu241 (s)
H3 (s)
Cl4 (s)
1129 (s}
OFpP (s}
U233  (s)
U23s  (s)
Cm243+4 (s}
Np237 (s)
Sb125 (s)
TOTAL

TRU (1)

TRU (s)

TOTAL Eu

TOTAL SOLIDS

TOTAL PRECIPITATE
TOTAL SOLIDS

TOTAL MASS

TOTAL VOLUME

DENSITY

(SIS v

233.132
17.074E-3
0.117
45.614E-3
72.740

0.0 t/d
.824 t/d
.118 e/d
.132 m3/d
.279 t/m3
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Soli

MASS :
13.

RPT-W37t ._)0019, Rev. 0

Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

from LAW Water Wash to Entrained Solids Store

t/d
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o oo
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413E-3
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.954E-3
27.
.7102-3
164.
.385E-3
183.
729.
.821E-3
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41BE-6
92BE-6

Cs137
Sr90
Tc99
Am241
Co60
EulS4d
Eulss
Pu238
Pu239
Pu240
Pu241
H3
Cl4
I129
OFP
U233
U23s

ACTIVITY:

Cm243+4

Np237
Sbl25
Csl37
Sr90
Tc99
Am241
Co60
EulS54
Euls5
Pu23s
Pu239
Pu240
Pu24l
H3
Cl4
1129
OFP
U233
U23s

(s)

\5)
(s)
(s)
(s)
(s)
(s)
(s}
(s)
(s)
(s)
(s)
(s)
(s)
(s}
(s}

Cm243+4 (s)

Np237
Sb125

TOTAL
TRU (1)
TRU (s)
TOTAL Eu

(s)
{s)

TOTAL SOLIDS

TOTAL PRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DENSITY

= o0 -

TBg/d
21.117
0.209
48.989E-3
840.703E-6
289.240E-6
2.850E-3
2.850E-3
136.314E-6
964.180E-6
269.780E-6
10.877E-3
0.0
0
32.772E-6
156.736E-6
B.502E-6
184 .759E-9
0.0
66.969E-6
4.460E-3

0.0 t/d
.B24 t/d
.118 t/d
.213 m3/d
.110 t/m3
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STREAM 31

Al
Ba
Ca

c1
Cr

Fe
Hg

La
Ni
NO2
NO3
OH
Pb
PO4
S04
TIC
TOC

Na

H20

Cs

Sr

Tc

NH3

TRU

Am

Pu

NO

Si

B

SrCo3
MnO4 -
Am{OH) 3
o

02

Mn
Pu(OH)4
P20S

s02

co2

I2

N2

Co

Eu

Zn

Mg

Zr

Li

NO2 (g}
CsIX
TcIX
Sugar
Co{OH} 3
SO41IX
H+
(TcO4) -
B203 (s)
Mno2 (s)
H20 (s}
Zno  (s)
Li20 (s)
TOC (s}
Na20 (s)
K20 (s)
Al203 (s}
ca0o {(s)
Cr203(s)
Fe203 (s}
Nio (s)
MgOo (s)
5i02 (s)
z2r02 (s)
BaO (s)
Rnion{(s)
La203 (s}
Pb0O2 (s}
uo3l  (s)

2.0M NaOH Feed to Adjustment for Return to DOE

MASS:

t/d

OOOOOOOOOOOOOOOOOOOOOO°°°OO°O°OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

ACTIVITY:

Cs137
Sr90
Tc29
Am241
Co60
Euls4
Eulss
Pu23s
Pu23is
Pu240
Pu241
H3
Cl4
I129
OFP
U233
U23S
Cm243+4
Np237

125
w5137 (s}
Sr90 (s)
Tc99 (s)
Am241 (s)
Co60 (s)
EulS4 (s)
Eulss (s}
Pu238 ({s)
Pu239 (s}
Pu240 {(s)
Pu241 (s)
H3 (s)
C14 (s)
I129 (s)
OFP (s)
U233 (s)
u23s  (s)
Cm243+4(s)
Nn237 (s)

25 (s)

TOTAL
TRU (1)
TRU (s}
TOTAL Eu
TOTAL SOLIDS

TOTAL PRECIPITATE
TOTAL SOLIDS

TOTAL MASS

TOTAL VOLUME

DENSITY

1.02

-~ O 000

RPT-W375-TE00019, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

TBq/d

0DO0O0O00DO0OO0OODO0OO0O0OOO0OO0O0O0O0Oo

OO0OO00O0Il O0OO0O0O0D0O0O0OO0OO0OO0DO0O0OO0O0OO0O0DO0OO0OO0O

t/d
t/d
t/d
m3/d
t/m3
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STREAM 32

Na

H20

Cs

Sr

Tc

NH3

TRU

Am

Pu

NO

Si

B

SrCo3
Mno4 -
Am(OH) 3
o]

02

Mn

Pu (OH) 4
P20S

so2

co2

I2

N2

Co

Eu

Zn

Mg

2r

Li

NO2 (g)
CsIX
TcIX
Sugar
Co(OH} 3
S041X
H+
(TcO4) -
B203 (s)
Mno2 (s)
H20 (s}
zno (s)
Li20 (s)
TOC (s)
Na20 (s}
K20 (s}
Al203(s)
cao (s}
cr203{s)
Fe203 (s)
Nio (s)
Mgo (s)
5102 (s)
zro2 (s)
Bao (s)
Anion(s)
La203 (s}
Pbo2 (s)
vo3 (s}

0

MASS:

t/d

a
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

ACTIVITY:

Cs137
Sr90
Tc99
Am241
Cok0
EulS4
EulSS
Pu238
Pu239
Pu240
Pu241l
H3
Cl4
1129
OFP
U233
U235
Cm243+4
Np237

25
w137 (s)
Sr90 {s)
Tc99 (s)
Am241 {s)
Co60 {s)
EulS4 (s)
Eul5S (s)
Pu238 (s)
Pu239 (s)
Pu240 (s)
Pu241 (s)
H3 (s)
C14 {s)
1129 (s)
OFP (s)
U233 (s)
u23s (s)
Cm243+4(s)
Np237 (s)
Sb125 (s)

TOTAL
TRU (1)

TRU (s)
TOTAL Eu
TOTAL SOLIDS

TOTAL PRECIPITATE
TOTAL SOLIDS

TOTAL MASS

TOTAL VOLUME

DENSITY

RPT-W375-TE00019, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

NaNO2 Feed to Adjustment for Return to DOE

TBqg/d

1.01

o ooo

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

t/d
t/d
t/d
m3/d
t/m3
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STREAM 11

Al
Ba
Ca

Ccl
Cr

Fe
Hg

La

Ni

NO2

NO3

OH

Pb

PO4

S04

TIC

TOC

u

Na

H20

Cs

Sr

TC

NH3

TRU

Am

Pu

NO

si

B

Srcol
MnO4 -
Am(OH) 3
(o]

02

Mn

Pu (OH) 4
P205

502

co2

12

N2

Co

Eu

Zn

Mg

Zr

Li

NO2 (g}
CsIX
TcIX
Sugar
Co (OH} 3
S04IX
H+
(Tco4) -
B203 (s)
Mno2 (s)
K20 (s}
Zno (s)
Li20 (s}
TOC (s)
Na20 (s)
k20 (s)
Al203(s)
cao (s)
Cr203 (s)
Fe203 (s}
Nio (s)
Mgo  (s)
§i02 {s)
2r02 (s)
BaO (s}
Anion(s)
La203(s)
PbO2 (s)
uo3  (s)

MASS: t/d
13.483E-3
721.753E-12
7.416E-6
1.008E-9
2.359E-3
95.593E-6
473.343E-6
25.962E-6
0.0
15.660E-3
784.221E-9
9.522E-6
44.685E-3
76.897E-3
30.623E-3
44 .941E-6
842.029E-6
723.937E-6
8.227E-3
747.362E-6
1.486E-6
0.109
6.983
.394E-6
.569E-6
.640E-6
.225E-3
.034E-6
.467E-9
.458E-9

B OWANKFEO

174.8B4E-6
33.280E-6

152.

wn
)
o

o
-
w
omoocooomomoO oo
) .

OO O0OOCOMMNOONOOO

52.

25.209

o
(=]

122.634
12.372E-3

51.923E-6
109.415E-6

13.404E-3
11.413E-3
27.099E-3
164.122E-6
1B83.418E-6

729.928E-6
36.821E-3

RPT-W375-TE00019, Rev. 0

Flowsheet Results for Envelope A/D at 60 t/d LAW Glass
pH Adjusted Solids Product for Return to DOE

ACTIVITY:

Cs137
Srso
Tc99
Am241
Co60
Euls4
Eulss
Pu238
Pu239
Pu240
Pu241
H3
Cl4
I129
OFP
U233
U235
Cm243+4
Np237
Sbl2s
Csl137 (s)
Sr90 (s)
Tc99 (s)
Am241 (s)
Co60 (s}
EulS4 (s)
Eulss (s)
Pu238 (s)
Pu239 (s)
Pu240 (s)
Pu241 (s)
H3 {s)
c14 (s)
I129 (s)
OFP (s)
U233 (s)
U235 (s)
Cm243+4 {s)
Np237 (s)
Sb125 (s)
TOTAL

TRU (1)

TRU (s)

TOTAL Eu

TOTAL SOLIDS

TOTAL PRECIPITATE
TOTAL SOLIDS

TOTAL MASS

TOTAL VOLUME

DENSITY

= -0~

TBq/d

48.
840.
289.
2
2.
136.
S64.
269.

10.

32

156

184

2.

a.

0.0
.824
.118
.6137
-194

21.117

0.209
989E-3
703E-6
240E-6

.850E-3

850E-3
314E-6
180E-6
780E-6
877E-3
0.0

o]

.772E-6
.736E-6
-502E-6
-759E-9

0.0

.969E-6
-460E-3

40.172
31.905

.026E-3
-368E-3
-115E-6
.857E-3
.036E-3
.456E-3
.506E-3
.575E-3

0.466

.321E-6
.125E-9
.180E-9
.498E-6
.07€6E-9
-339E-6
.985E-3
.643E-6
.143E-3

=ammEcSSarsSasr==<==3

94.139
278E-3

0.117
592E-3
72.740

t/d
t/d
t/d
m3/d
t/m3
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STREAM 182 Soli
MASS : t/d

Al 13.483E-3
Ba 721.753E-12
Ca 7.416E-6
ca 1.009E-9
cl 2.359E-3
Cr 95.593E-6
F 473.343E-6
Fe 25.962E-6
Hg 0.0
K 15.660E-3
La 784.221E-9
Ni 9.522E-6
NO2 44.685E-3
NO3 76.897E-3
OH 30.623E-3
Pb 44 .941E-6
PO4 842.029E-6
S04 723.937E-6
TIC 8.227E-3
TOC 747.362E-%
u 1.4B6E

Na 0.1luy
H20 5.012
Cs 26.394E-6
Sr 1.569E-6
TC 2.640E-6
NH3 6.225E-3
TRU 3.034E-6
Am 6.467E-9
Pu 454 .458E-9
NO 0.0
Si 174 .884E-6
B 33.280E-6
Srco3 0.0
MnoO4 - 0.0
Am (OH) 3 0.0
0o 152 .560E-6
02 0.0
Mn 52.613E-6
Pu (OH}4 0.0
P205 0.0
502 0.0
co2 0.0
12 25.209E-6
N2 0.0
co 0.0
Eu 458.560E-1

Zn 105.090E-6
Mg 16.603E-6
Zr -23.406E-6
Li 8.965E-6
NO2(g) 31.707E-9
CsIX 0.0
TclX 0.0
Sugar 0.0
Co (OH) 3 0.0
SO041IX 0.0
H+ 0.0
(Tco4) - 122.634E-6
B203 (s) 0.0
Mno2 (s) 12.372E-3
H20 {s) 51.923E-6
Zn0 (s) 109.415E-6
Li20 (s) 0.0
TOC (8} 0.444
Na20 (s) 0.976
K20 {s) 0.117
Al1203 (s) 0.155
ca0 (s) 9.210E-3
Cr203(s) 13.404E-3
Fe203 (s} 11.413E-3
NiO (s} 1.552E-3
Mgo (s) 2.954E-3
5i02 (s) 27.099E-3
zro2 (s) 2.710E-3
BaO (s) 164.122E-6
Anion(s) 11.3B85E-3
La203(s) 183.418E-6
PbO2 (s) 729.928E-6
uo3 - (s) 316.821E-3

RPT-W375-TE00019, Rev. 0

Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

Cs137
Sr9o0
Tc39
Am241
Co60
EulsS4
EulsSs
Pu238
Pu239
Puz240
Pu24l
H3
Cl4
1129
OFP
U233
U235

ACTIVITY:

Cm243+4

Np237
Sbi12s
Csl37
Sr9o0
Tc99
Am241
Co60
Euls4
Eulss
Pu23s
Pu239
Pu240
Pu241
H3
Cl4
1129
OFP
U233
u23s

(s}
(s)
(s)
(s)
(s)
(s}
(s)
(s)
(s)
(s}
(s)
(s)
(s)
(s)
(s)
(s)
(s)

Cm243+4 (s)

Np237
Sb125S

TOTAL
TRU (1)
TRU (s)
TOTAL Eu

{s)
(s)

TOTAL SOLIDS

TOTAL PRECIPITATE

TOTAL SOLIDS
TOTAL

MASS

TOTAL VOLUME
DENSITY

-

from Pipeline Return Adjustment to Store

TBq

48.
840.
289.

136.
964 .
269.
10.

32.
156.

184.

74.

357.

.258

/d
21.117
0.209
388E-3
703E-6
240E-6

.850E-3
.850E-3

314E-6
180E-6
780E-6
877E-3

t/ad
t/d
t/ad
m3/d
t/m3
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STREAM 33

NO

Si

B

SrCo3
Mno4 -
Am{OH) 3
o}

02

Mn

Pu {OH) 4
P20S

502

co2

I2

N2

Co

Eu

Zn

Mg

Zr

Li
NO2(g)
CsIX
TcIX
Sugar
Co(OH) 3
S041IX
H+
(TcO4) -
B203 (s)
Mno2 (s}
H20 (s}
Zn0 (s)
Li20 (s)
TOC (s)
Na20 (s)
K20 (s)
Al203(s)
cao (s)
Cr203(s)
Fe203 (s}
NiO (s)
Mgo (s)
Sio2 (s}
Zro2 (s)
Ba0 (s)
Anion{(s)
La203 (s)
Pb0O2 (s)
Uo3 (s)

MASS: t/d

19.07

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOONOOOOOOOOOOOOOOOOOOOOOO

Cs137
S5r90
Tc99
Am241
Co60
Eul54
Eulss
Pu238
Pu239
Pu240
Pu241
H3
Cl4
1129
QFP
U233
v23s

ACTIVITY:

Cm243+4

Np237
Sb125
Cs1137
Sr9o
Tc99
Am241
Co60
Eul54
Eulss
Pu238
Pu239
Pu240
Pu241
H3
Cl4
1129
OFP
U233
U23s

(s}
(s)
(s)
(s)
(s)
(s)
(s)
(s)
{s)
(s)
{s)
(s}
(s)
(s)
(s)
(s)
(s)

Cm243+4 (s)

Np237
Shi2s

TOTAL
TRU (1}
TRU (s)
TOTAL Eu

(s)
(s}

]
]
n
L]
n
u
[
L]
]
n
u
u
L
]
]
u
h
n

TOTAL SOLIDS

TOTAL PRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DENSITY

RPT-W375-TE00019, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

W r Feed to LAW Solids Water Wash

TBq/d

19.072
19.110
0.998

OCO0O0O0OQI O0OOOO0OO0DO0OLODO0OO0OO0O0OODOO0O0O0ODO0OO0ODO0DO0OODODOOO0OODODODOOODOOO

t/d
t/d
t/d
m3/d
t/m3
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STREAM 43
MASS : t/d

Al 87.580E-3
Ba 4.688E-9
Ca 48.174E-6
Cd 6.554E-9
Cl 324E-3
Cr 620.920E-6
F 3.075E-3
Fe 168.638BE-6
Hg 0.0
K 0.102
La S.094E-6
Ni 61.851E-6
NO2 0.290
NO3 0.499
OH 0.199
Pb 291.913E-6
PO4 5.469E-3
eng : 4.702E-3
C 53.441E-3
TOC 4.854E-3
U 9.652E-6
0.711

nz0 17.050
Cs 171.439E-6
Sr 10.193E-6
Tc 17.146E-6
NH3 40.436E-3
TRU 19.706E-6
Am 42.007E-9
Pu 2.952E-6
NO 0.0
Si 1.136E-3
B 216.166E-6
SrCo3 0.0
MnO4 - 0.0
Am(OH) 3 0.0
o} 990.945E-6
02 0.0
Mn 341 742E-6
Pu (OH) 4 0.0
P20S 0.0
s02 176.216E-12
co2 0.0
I2 163.744E-6
N2 0.0
Co 0.0
Eu 2.979E-9
Zn €82 .609E-6
Mg 107.847E-6
Zr 152.030E-6
Li S8.231E-6
NO2 (g) 205.949E-9
CsIX 0.0
TcIX 0.0
Sugar 0.0
Co {OH) 3 0.0
S04IX 0.0
H+ 3.542E-9
(Tco4) - 796.564E-6
B203 (s) 0.0
Mno2 (s) 0.0
H20 (s) 0.0
Zno (s} 0.0
Li20 (s) 0.0
TOC (s) 0.0
Na20 (s} 0.0
K20 (s} 0.0
Al203 (s) 0.0
ca0 (s} 0.0
Cr203(s) 0.0
Fe203 (s) 0.0
Nio (s) 0.0
Mgo  (s) 0.0
$i102 (s) 0.0
Zro2 (s) 0.0
Ba0 (s) 0.0
Anion{s) 0.0
La203 (s) 0.0
PbO2 (s) 0.0
uo3  (s) 0.0

ACTIVITY:

Cs137
Sr90
Tc99
Am241
Co60
EulS4
EulsSs
Pu238
Pu239
Pu240
Pu241l
H3
Cl4
1129
OFP
U233
U23s
Cm243+4
Np237
Sbl25
Cs137 (s)
Sr90 (s)
Tc99 (s)
Am241 (s)
Co60 (s}
Euls4 (s)
Eulss (s)
Pu238 (s)
Pu239 (s)
Pu240 (s)
Pu241 (s)
H3 (8)
Cl4 (s)
I129 ({s)
OFP (s)
U233  (s)
U235 (s)
Cm243+4(s)
Np237 (s}
Sb12S (s}
TOTAL

TRU (1)

TRU (s)

TOTAL Eu

TOTAL SOLIDS

TOTAL PRECIPITATE
TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DENSITY

TBg/d
137.163
1.357
0.318
5.461E-3
1.880E-3
18.511E-3
18.511E-3
885.424E-6
6.263E-3
1.752E-3
70.649E-3
0.0
0.0
212.867E-6
1.018E-3
55.223E-6
1.200E-6
0.0
435.000E-6
28.969E-3

o OO0 00O0OO0OO0CO0OO0OO0OO0OoOO0
i O 0O 0000000000000 00O0O0O0O0

I O O O O

138.993
14.796E-3
0.0
37.021E-3
0.0

0.0 t/d
0.0 t/d
19.072 t/d
17.645 m3/d
1.081 t/m3

RPT-W375-TE00019, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAW Gla

Combined Wash Liquor from Solids Water Washes to Sr/TRU Precipitn.
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RPT-W375-TE00019, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

STREAM 1 LAW Feed from Buffer Tank to Sr/TRU Precipitation

MASS: t/d ACTIVITY: TBq/d

Al 1.200 Cs137 1.879E3
Ba 64.216E-9 Sr90 18.594
Ca 659 .859E-6 Tc99 4.359
cd 89.771E-9 Am241 74 .799E-3
cl 0.210 Co60 25.752E-3
Cr 8.505E-3 EulS54 0.254
F 42.114E-3 Eul55 0.254
Fe 2.310E-3 Pu23g 12.128E-3
Hg 0.0 Pu239 85.785E-3
K 1.393 Pu240 24.003E-3
La 69.774E-6 Pu241 0.968
Ni B47.213E-6 H3 0.0
NO2 3.97¢6 Cl4 0
NO3 6.842 I129 2.916E-3
OH 2.725 OFP 13.945E-3
Pb 3.998E-3 U233 756 .424E-6
PO4 74.917E-3 U235 16.438BE-6
S04 64.410E-3 Cm243+4 0.0
TIC 0 712 Np237 5.958E-3
TOC 66.49 3 Sb125 0.397
u 132.206E-6 Cs137 (s) 40.172
Na 9.735 sr9o (s) 31.905
H20 73.974 Tc99 (s) 74.026E-3
Cs 2.348E-3 Am241 (s) 65.368E-3
Sr 139.621E-6 Co60 {s) 357.116E-6
Tc 234 .855E-6 Eul54 (s) 1.857E-3
NH3 0.554 Eulss (s} 1.036E-3
TRU 269.920E-6 Pu23B (s) 8.456E-3
Am §75.3B7E-9 Pu239 (s) 41.506E-3
Pu 40.434E-6 Pu240 (s} 11.575E-3
NO 0.0 Pu24l (s} 0.466
Si 15.560E-3 H3 (s) 2.321E-6
B 2.961E-3 Cl4 (s) 232.125E-9
SrCo3 0.0 1129 (s) S.180E-9
MnoO4 - 0.0 OFP (s) 22.49BE-6
Am(OH) 3 0.0 U233 (s) 16.076E-9
o] 13.574E-3 U23s (s) 19.339E-6
02 0.0 cm243+4 (s) 1.985E-3
Mn 4.681E-3 Np237 (s} 2.643E-6
Pu{OH) 4 0.0 Sb125 (s) 1.143E-3
P205 602.716E-12 EmsErm-=assoos=s=s=
S02 2.414E-9 TOTAL 1.977E3
co2 0.0 TRU (1) 0.203
I2 2.243E-3 TRU (s) 0.117
N2 0.0 TOTAL Eu 0.510
Co 625.204E-12 TOTAL SOLIDS 72.740
Eu 40.799E-9

Zn 9.350E-3

Mg 1.477E-3

Zr 2.082E-3

Li 797.629E-6

NO2 (g} 2.821E-6

CsIX 0.0

TcIX 0.0

Sugar 0.0

Co(OH)3 0.0

SO41IX 0.0

H+ 48 .523E-9

(TcO4) - 10.911E-3

B203 (s) 0.0

Mno2 (s) 12.372E-3

H20 (s} 51.923E-6

Zzno (s) 109.415E-6

Li20 {s) 0.0

TOC (s) 0.444

Na20 (s} 0.976

K20 (s) 0.117

A1203(s) 0.155

cao (s} 9.210E-3

Cr203(s} 13.404E-3

Fe203 (s) 11.413E-3

NiO (s) 1.552E-3

Mgo (s} 2.954E-3

§i02 (s} 27.099E-3

2r02 (s) 2.710E-3

Ba0O (s) 164.122E-6 TOTAL PRECIPITATE 0.0 t/d
Anionl(s) 11.385E-3 TOTAL SOLIDS 1.824 t/d
La203(s) 183.418E-6 TOTAL MASS 103.494 t/d
pPbO2 (s) 729.929E-6 TOTAL VOLUME 84.673 m3/d
vo3 (s) 36.821E-3 DENSITY 1.222 t£/m3
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STREAM 25

TRU

SrcCo3
Mno4 -
Am(OH) 3
¢}

02

Mn

Pu (OH) 4
P205

s02

co2

I2

N2

Co

Eu

Zn

Mg

2x

Li

NO2 (g}
CsIX
TcIX
Sugar
Co (OH) 3
S041X
H+
(TcO4) -
B203 (s)
Mno2 (s)
H20 (s)
Zn0 (s)
Li20 (s)
TOC (s)
Na20 (s)
K20 (s)
Al203 (s)
Cca0 (s)
Cr203(s)
Fe203 (s)
Nio (s)
Mgo (s}
5102 (s)
zro2 (s)
Bao (s)
Anion(s}
La203(s)
PbO2 {s)
uo3  (s)

MASS:

t/d

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

Cs137
Sxr90
Tc99
Am241
Co60
EulS54
Eulss
Pu238
Pu239
Pu240
Pu241
H3
C1l4
1129
OFP
U233
vz21s

ACTIVITY:

Cm243+4

Np237
Sbi25
Cs137
Sr90
Tc99
Am241
Co60
Euls4
Eulss
Pu238
Pu239
Pu240
Pu24l
H3
Cl4
1129
OFP
U233
u23s

(s}
(s)
{s)
{s)
(s)
(s}
(s}
(s}
(s)
(s)
(s)
(s)
(s}
(s)
(s)
(s)
(s)

Cm243+4(s)

Np237
Sbl25

TOTAL
TRU (1)
TRU (s)
TOTAL Eu

(s}
(s)

RPT-W375-TE00019, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

19M NaOH Reagent Feed to Sr/TRU Precipitation

TBq/d

OOOOOOOOOOOOOOOOOOOOOOOOOQOOOOOOOOOOOOOO

TOTAL SOLIDS

TOTAL PRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DENSITY

1.52

NO O OO

2

t/d
t/d
t/d
m3/d
t/m3

Page A-22
31 March 2000



STREAM 78

Al
Ba
Ca
cd
Cl
Cr
F
Fe
Hg

K
La
Ni
NO2
NO3
OH
Pb
PO4
504
TIC
TOC
U
Na
H20
Cs
Sr
Tc
NH3
TRU
Am
Pu
NO
Si

B
SrCo3
MnO4 -
Am{OH) 3
o]

02
Mn
Pu (OH) 4
P205
S02
co2
I2
N2
Co
Eu
7n

ir

Li

NO2 (g}
Cs1X
TclX
Sugar
Co (OH} 3
SO41X
H+
(Tco4) -
B203 (s)
Mno2 (s)
H20 (s)
zno (s)
Li20 (s}
TOC (8)
Na20 (s)
K20 (s)
Al1203(s)
ca0o (s)
Cr203(s)
Fe203(s)
NiO (s)
Mgo (s)
sioz (s)
zx02 (s)
Bao (s)
Anion{s)
La203 (s}
PbO2 (s)
yol (s)

MASS :

t/d

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

Cs137
5r9%0
Tc99
Am241
Co60
Eul54
Eulss
Pu238
Pu239
Pu240
Pu241l
H3
C14
I129
OFP
U233
u23s

ACTIVITY:

Cm243+4

Np237
Sb125
Csl137
Srgo
Tc99
Am241
Co60
EBuls54
EulsSs
Pu238
Pu239
Pu240
Pu241
H3
Cl4
1129
OFP
v233
u23s

(s)
(s}
(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s}
{s)
(s)
(s)
(s}
(s}
(s)

Cm243+4 (s}

Np237
Sbi2s

TOTAL
TRU (1)
TRU (s)
TOTAL Eu

{s)
(s}

RPT-W375-TEQ0019, Rev, 0
Flowsheet Results for Envelope A/D at 60 t/d LAW ass

1.0M NaMnO4 Reagent Feed to Sr/TRU Precipitation

TBg/d

OCO0OO00000D0DO000000000000D0D00D0000O0DODDO0DO0DODOODOO0OOOO

TOTAL SOLIDS

TOTAL PRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DENSITY

o0 000

t/d
t/d
t/d
m3/d
t/m3
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RPT-W375-TEOQO19, Rev. 0
Flowsheet Results for Envelope A/Dat60t/dLAWC s

ST ~ \M 79 1M Sr(NO3)2 Reagent Feed to Sr/TRU Precipitation

MASS : t/d ACTIVITY: TBg/d
Al 0 Cs137 0
Ba 0 Sr90 0
Ca 0 Tc99 0
cd 0 Am241 0
cl 0 Co60 0
Cr 0 Euls54 0
F 0 Euls55 0
Fe 0 Pu238 0
Hg 0 Pu239 0
K 0 Pu240 0
La 0 Pu241l 0
Ni 0 H3 0
NO2 0 C14 0
NO3 0 1129 0
OH 0 OFP 0
Pb 0 U233 0
P04 0 U23s 0
504 0 Cm243+4 0
TTe 0 Np237 0
0 Sb125 0
U 0 Cs137 ({s) [+]
- [ ‘90 (s) [
) 0 199 (s} 0
Cs 0 Am241 (s) 0
Sr 0 Co60 (s) 0
Tc 0 Euls4 (s) 0
NH3 0 Eulss {s) 0
TRU 0 Pu238 (s) 0
Am 0 Pu239 (s) 0
Pu o] Pu240 (s) 0
NO 0 Pu241 (s} 0
Si 0 H3 (s) 0
B 0 Cl4 (s} 0
Srcol 0 1129 (s) 0
Mno4 - 0 OFP (s} 0
Am(OH)3 0 U233 (s) 0
o] 0 U235 (s} 0
02 0 Ccm243+4 (s} 0
Mn 1] Np237 (s} 1]
Pu{OH) 4 0 sb12s (s) 0
P205 0 Emz==czoazasszsccsm=o==
502 0 TOTAL 0
€02 0 TRU (1) 0
12 0 TRU (s) 0
N2 0 TOTAL Eu 0
Co 0 TOTAL SOLIDS 0
Eu 0
Zn 0
0
wa 0
Li o]
NO2 (g) 0
CsIX 0.
TclX 0
Sugar 0
Co(OH)3 0
S041X 0
H+ 0
(TcO4) - 0
B203 (s) 0
MnO2 (s) 0
H20 (s) 0
Zn0 (s} 0
Li20 (s) 0
TOC (s) 0
Na20 (s) 0
K20 (s) 0
Al203(s) 0
cao {s) 0
Cr203 (s} 0
Fe203 (s) 0
NiO (s) 0
Mgo (s) 0
5i02 (s) 4}
Zr02 (s) 0
BaO (s) 0 TOTAL PRECIPITATE 0 t/d
Anion(s) 0 TOTAL SOLIDS 0 t/d
La203(s) 0 TOTAL MASS 0 t/d
PbO2 (s) 0 TOTAL VOLUME 0 m3/d
vo3 (s} 0 DENSITY 1.150 t/m3
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RPT-W375-TE00019, Rev. 0

Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

STREAM 185 LAW Feed to Cs IX Dilution

Li

NO2 (q)
CsIX
TcIX
Sugar
Co (OH) 3
S041X
H+
(TcOo4) -
B203 (s)
Mno2 (s)
H20 (s)
zZno (s)
Li20 ({s)
TOC (s)
Na20 (s)
K20 (s}
Al203 (s)
cao (s)
Cr203{s)
Fe203{(s)
NiO (s)
Mgo (s)
sin2 {s)
2r02 (s)
Ba0 (s)
Anion{s)
La203 (s}
PbO2 (s)
uo3  (s)

MASS :

t/d
1.099
58.806E-9
604.269E-6
82.208E-9
0.192
7.789E-3
3B.566E-3
2.115E-3
0.0
1.276
63.895E-6
775.839E-6
3.641
6.265

12.430

4.287

2.210E-9
0.0
2.054E-3
0.0
$72.533E-12
37.362E-9
8.562E-3
1.353E-3
1.907E-3
730.432E-6
2.5B3E-6
0.

0.

o oo
oo o0oo0Oo

44.43SE-9
9.992E-3

12.372E-9

444.227E-9
976.348BE-9
117.494E-9
155.433E-9
9.210E-9
13.404E-9
11.413E-9
1.552E-9
2.954E-9
27.099E-9
2.710E-9
164.122E-12
11.385E-9
183.418E-12
729.928E-12
36.821E-9

ACTIVITY: TBg/d
Cs137 1.721E3
Sr9o 17.028
Tc99 3.991
Am241 6B8.497E-3
Co60 23.582E-3
EulS4 0.232
Eulss 0.232
Pu23s 11.106E-3
Pu239 78.558E-3
Pu240 21.981E-3
Pu241 0.886
H3 0.0
Cl4 0
I129 2.670E-3
OFP 12.770E-3
U233 692 .698E-6
U235 15.054E-6
Cm243+4 0.0
NDp237 S.456E-3
25 0.363
=137 42.016E-6
90 s) 33.369E-6
Tc99 (s) 77.423E-9
Am241 (s) 57.909E-9
Co60 (s} 373.503E-12
Eul54 (s) 1.942E-9
Euls5 (s) 1.083E-9
Pu238 (s) B8.B44E-9
Pu239 (s) 43 .411E-9
Pu240 (s) 12.106E-9
Pu241 (s) 487.173E-9
H3 (s) 0.0
Cl4 (s) 0.0
I129 (s) 0.0
OFP (s) 0.0
3 (s) 0.0
5 (s) 0.0
Cm243+4 (s) 2.077E-9
Np237 (s3) 0.0
Sb125 (s) 1.195E-
TOTAL 1.743E3
TRU (1) 0.186
TRU (s} 122.272E-9
TOTAL Eu 0.464
TOTAL SOLIDS 76.078E-6
TOTAL PRECIPITATE 0.0 t/d
TOTAL SOLIDS 1.824E-6 t/d
TOTAL MASS 94.376 t/d
TOTAL VOLUME 77.525 m3/d
DENSITY 1.217 t/m3
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STREAM 181

TRU

02
Mn
Pu (OH) 4
P205
502
co2
I2
N2
Co
Eu
Zn
Mg
Zr

nu2 (gl
CalX
TcIX
Sugar
Co(OH) 3
5041X
H+
(TcO4) -
B203 (s)
MnO2 (s)
H20 (s)
Zno (s)
Li20 {(s)
TOC (s)
Na20 (s)
K20 (s)
Al1203(s)
cao (s)
Cr203(s)
Fe203(s)
NiO (s)
Mgo {s)
si02 (s)
z2r02 (s)
Bao (s)
Anion(s)
La203 (s}
Fbo2 (s)
uol (s)

MASS: t/d

998.000E-1

D00 00 0000000000000 000000O00DO0NNO0OOOO0O0L0OLO00O0O0O000O0O0OOO0O0O0O0ODOONANCODO0O0O00O0O0O00O0O00O00OOOOO0

RPT-W375-TE00019, Rev. 0

Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

Water Feed to Cs IX Dilution

Csl37
Sr90
Tc99
Am241
Coé0
Eulsd
Eulss
Pu23s
Pu239
Pu240
Pu241
H3
Cl4
1129
OFP
U233
U235

ACTIVITY:

Cm243+4

Np217
Sbl2s
Cs137
Sr90
Tc99
Am241
Co60
Eulsd
Eulss
Pu23s
Pu239
Pu240
Pu241
H3
C14
1129
OFP
U233
U23s

Cm243+4(s)

Np237
Sbi2s

TOTAL
TRU (1)
TRU (s}
TOTAL Eu

TOTAL SOLIDS

TOTAL PRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DENSITY

{s}
(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s}
(s)
(8)
(s)
{s)
(s}
(s)

{s)
(s)

EEEL Y =

0

0
998.000E-12
1.000E-9
0.998

TBg/d

0000000000000V D0DO0O00O000CO0O0O00O00000O0O0000000O0O0O0O

t/d
t/d
t/d
m3/d
t/m3
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RPT-W375-TE00019, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

STREAM 161 Feed to Cesium Ion Exchange from Dilution
MASS : t/d ACTIVITY: TBq/d

Al 1.099 Cs137 1.721E3
Ba 58.806E-9 Sr9o 17.028
Ca 604 .269E-6 Tc99 3.991
cd 82.20BE-9 Am241 68.497E-3
c1 0.192 Co60 23.582E-3
cr 7.789E-3 EulSd4 0.232
F 38.566E-3 Eul55 0.232
Fe 2.11SE-3 Pu238 11.106E-3
Hg 0.0 Pu239 78.558E-3
K 1.276 Pu240 21.981E-3
La 63.895E-6 Pu241 0.886
Ni 775.839E-6 H3 0.0
NO2 3.641 C14 0
NO3 6.265 1129 2.670E-3
OH 2.495 OFP 12.770E-3
Pb 3.662E-3 U233 692.698E-6
PO4 68.605E-3 u23s 15.054E-6
s04 58.984E-3 Cm243+4 0.0
TIC 0.670 Np237 5.456E-3
TOC 60.892E-3 5b125 0.363
U 121.06BE-6 Cs137 (s} 42.016E-6

8.915 Sr90 (s} 33.369E-6
Hev 69.013 Tc99 (s) 77.423E-9
Cs 2.150E-3 Am241 (s) 57.909E-9
sr 127.859E-6 Co60 (s) 373.503E-12
Tc 215.069E-6 EulS4 (s) 1.942E-9
NH3 0.507 EulS5 (s) 1.083E-9
TRU 247.180E-6 Pu238 (s} 8.844E-9
Am 526.913E-9 Pu239 (s) 43.411E-9
Pu 37.028E-6 Pu240 (s) 12.106E-9
NO 0.0 Pu241 (s) 487.173E-9
Si 14.249E-3 H3 (s) 0.0
B 2.712E-3 Cl4 {s) 0.0
Srco3 0.0 1129 (s) 0.0
Mno4 - 0.0 OFP (s) 0.0
Am(OH) 3 0.0 U233 (s} 0.0
o 12 .430E-3 u23s (s} 0.0
02 0.0 Cm243+4{s) 2.077E-9
Mn 4.287E-3 Np237 (s} c.0
Pu (OH) 4 0.0 Sbl2s (s) 1.195E-9
pP205 551.940E-1 s=csowszaszzzzcss=x
502 2.210E-9 TOTAL 1.743E3
co2 0.0 TRU (1) - 0.186
12 2.054E-3 TRU (s) 122.272E-9
N2 0.0 TOTAL Eu 0.464
Co 572.533E-12 TOTAL SOLIDS 76.078E-6
Eu 37.362E-9
Zn 8.562E-3
Mg 1.353E-3
2r 1.907E-3
Li 730.432E-6
NO2 (g} 2.583E-6
CsIX 0.0
TcIX 0.0
Sugar 0.0
Co (OH) 3 0.0
SO41IX 0.0
H+ 44 .435E-9
(TcO4) - 9.992E-3
B203 (s) 0.0
Mno2 (s} 12.372E-9
H20 (5) 0.0
Zno (s} 109.415E-12
Li20 (s) 0.0
TOC (s) 444.227E-9
Na20 (s) 976.348E-9
K20 (s) 117.494E-9
Al1203 (s) 155.433E-9
ca0o (s} 9.210E-9
Cr203 (s) 13.404E-9
Fe203 (s) 11.413E-9
Nio (s) 1.552E-9
Mgo (s} 2.954E-9
5i02 (s) 27.099E-9
2ro2 (s) 2.710E-9
Ba0O (s) 164.122E-12 TOTAL PRECIPITATE 0.0 t/d
Anion{(s) 11.385E-9 TOTAL SOLIDS 1.824E-6 t/d
La203(s) 183.418E-12 TOTAL MASS 94.376 t/d
pbo2 (s) 729.928E-12 TOTAL VOLUME 77.523 m3/d
Uo3l (s} 36.821E-9 DENSITY 1.217 t/m3
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RPT-W375-TEO0019, Rev. 0

Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

STREAM 44  0.1M NaOH Cesium Ion Exchange Residual Feed Displacement

MASS: t/d

OH 3.242E-

SrCo3
Mno4 -
Am({OH)3
o

02

Mn

Pu {OH} 4
P205

S02

co2

12

N2

Co

Eu

Zn

Mg

Zr

Li
NO2(g)
CsIX
TclX
Sugar
Co(OH)3
S041X
H+ 9.302E-
{Tco4) -
B203 (s)
MnO2 (s)
H20 (s}
zno {s)
Li20 (s}
TOC (s)
Na20 (s}
K20 (s}
Al1203 (s}
cao (s)
c-""2 (s)
F (s)
Nio (s)
Mgo (s)
sio2 (s)
Zr02 (s)
Bao (s)
Anion{(s)
La203({s)
PbO2 (s}
uo3  (s)

000000 WOODOODOOODODOODOOO

o000 ODOODODOO0OOOO

OOOOOOOOOOOOOOOOOOOOOO\DOOOOOOOOOOOOOOOOOOOO

Cs137
Sr90
Tc99
Am241
Co60
EulS4
Eul55
Pu238
Pu239
Pu240
Pu24l
H3
C14
1129
QOFP
U233
u23s

ACTIVITY:

Cm243+4

Np237
Sb125S
rel37
90
1c99
Am241
Coé60
Eul54
Euls5
Pu238
Pu239
Pu240
Pu24l
H3
Cl4
1129
OFP
u233
u23s

(s)
{s)
(s)
(s)
(s)
(s}
(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s)

Cm243+4 {s)

Np237
Sbl25

TOTAL
TRU (1)
TRU (s}
TOTAL Eu

(s}
(s)

TBg/d

TOTAL S0OLIDS

TOTAL PRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DEMSITY

1.918
1.907
1.005

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

oo0o0o0ocC

t/d
t/a
t/d
m3/d
t/m3

Page A-28
March 2000




STREAM 162

MASS : t/d

SrCo3
MnO4 -
Am(OH) 3
o}

02

Mn

Pu (OH) 4
P20S

S02

€02

I2

N2

Co

Eu

Zn

Mg

Zr

Li

NO2 (g}
CsIX
TclX
Sugar

Co (OH) 3
S041X
H+
(TcO4) -
B203 (s8)
Mno2 (s)
H20 (s)
Zno (s)
Li20 (s)
TOC (s)
Na20 (s)
K20 ({s)
Al203 (s)
cao {s)
Cr203{s)
Fe203 (s)
Nio (s)
mMgo  (s)
§i02 (s)
Zro2 (s)
BaO (s)
Anion (s)
La203 (s)
PbO2 (s)
uo3  {s)

0.77

OOOOQOOOOOOOOOOOOOOOOOOOOOOOOO0OOOOOOOOOOOOOOOOOOOOOOOOOO#OOOOOOOOOOOOOOOOOOOOOO

RPT-W375 00019, Rev. 0

Flowsheet Results for Envelope A/D at 60 t/d LAW Glass
First H;O Cesium IX Residual NaOH Displacement (Pre-Elution)

ACTIVITY:
Csl37
Srseo
Tc99
Am241
Co60
Euls4d
EulsS5s
Pu23s8
Pu239
Pu240
Pu24l
H3
Cl4
I129
OFP
U233
uU23s
Cm243+4
Np237
Sbl25
Cs137 (s)
Sr9o0 (s}
Tc99 (s)
Am241 (s)
Co60 (s)
EulsS4 (s)
Eulss (s)
Pu238 (s)
Pu239 (s)
Pu240 (s)
Pu241 (s)
H3 (s)
Cl4 (s)
I129 (s)
QFP (s)
U233  (s)
U235  (s)
Cm243+4{s)
Np217 (s)
Sb12S (s)
TOTAL
TOTAL TRU
TOTAL Eu

TOTAL SOLIDS

TOTAL PRECIPITATE
TOTAL SOLIDS

TOTAL MASS

TOTAL VOLUME

DENSITY

TBqg/d

0.774
0.775
0.998

0000000000000 0000O0000000O0O0O0O0OO0O0DO0O0O00O0O0O0O0O00

o

ocooo

t/d
t/d
t/d
m3/d
t/m3

Page A-29
21 Marrh 2000



RPT-W375-TE00019, :w.0
Flowsheet Results for Envelope A at 60 t/d LAW Gla

STREAM 163 Second H,0 Cesium IX Residual Caustic Displacement (Pre-Elution)

MASS : t/d ACTIVITY: TBg/d

Al (] Cs137 0
Ba 0 Srso 0
Ca 0 Tc89 0
cd 0 Am241 [1}
Ccl 0 Co60 1]
Cr [} EulS4 0
F 1] EulSs [+]
Fe 1] Pu238 0
Hg 0 Pu239 0
K [} Puz240 0
La 0 Puz4q1l 0
Ni (] H3 0
NO2 (1] Cl4 0
NO3 0 Ti29 0
OH 0 OFP 0
Pb 0 U233 0
PO4 0 U21s 0
S04 0 Cm243+4 0
TIC 0 Np237 0
TOC 0 Sbl25 0
U 0 Cs137 (s) 0
Na 0 Sr90 (s) 0
H20 0.774 Tc99 (s) 0
Cs 0 Am241 (s) 0
Sr 0 Co60 (s} o]
Tc 0 EulS4 (s) 0
NH3 0 Eulss (s) 0
TRU 0 Pu238 (s) 0
Am 0 Pu239 (s) 0
Pu 0 Pu240 (s) 0
NO 0 Pu241 (s) 0
Si ] H3 (s) 0
B 0 C14 {s) 0
SrCco3 0 1129 (s) 0
Mno4 - 0 OFP (s) 0
Am{OCH) 3 0 U233 (s) 0
[¢] o] u23s  (s) 1]
02 0 Cm243+4 (s) 0
Mn 0 Np237 (s) 4]
Pu (OH) 4 1] Sb125 (s) (1]
P20S 1] sozamme=smmss=======
S02 (] TOTAL o]
coz2 0 TOTAL TRU [+]
12 0 TOTAL Eu 0
N2 0 TOTAL SOLIDS 0
Co 0

Eu 0

Zn 0

Mg [}

Zr 0

Li 0

NO2 (g) 0

CsIX 0

TcIX 0

Sugar 0

Co (OH) 3 0

S041X 0

H+ 0

(Tco4) - 1]

B203 (s} [+]

Mno2 (s} 0

H20 (s) 0

Zno (s} 0

Li20 (s) 0

TOC (s} 0

Na20 ({s) 0

K20 (s) 0

A1203 (s) 1]

cao (s} 0

Cr203(s) 0

Fe203(s) 0

Nio (s) 0

Mgo (s) 0

sio2 (s) 0

Zro2 (s) 0

Ba0 (s} 0 TOTAL PRECIPITATE 0 t/d
Anion(s) 0 TOTAL SOLIDS 0 t/d
La203(s) 0 TOTAL MASS 0.774 t/d
PbO2 (s) 0 TOTAL VOLUME 0.775 mi/d
[V ok} (s} 0 DENSITY 0.9928 t/m3
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STREAM 45

TRU

Am

Pu

NO

Ssi

B

SrCo3
MnO4 -
Am(OH} 3
o

02

Mn

Pu (OH) 4
P20S
s02

coz2

Zn

Mg

2r

Li
NO2(g)
CsIX
TcIX
Sugar
Co({OH)3
S041X
H+
(TcO4) -
B203 (s)
Mno2 (s)
H20 (s)
zno (s)
Li20 (s)
TOC (8)
Na20 (s}
K20 (s)
Al203 (s}
cao (s)
Cr203(s)
Fe203 (s)
Ni0 (s}
Mgo (s)
sio2 (s)
zro2 (s)
Bao (s)
Anion(s)
La203 (s)
PbO2 (s)
vo3 (s)

RPT-W375-TE00019, Rev. 0

Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

Recycle to Feed from Cesium Ion Exchange

MASS:

t/d

1.621E-

2.193E-

4.651E-

000000 WOOODOOOODOODODOODO

3

0000000000000 O0O00DO0OODDOOO

OOOOOOOOOOOOOOOOOOOOOO‘OOOOOOOOOOOO

Csl137
Sroo
Tc99
Am241
Coé60
EulsSd
Eulss
Pu238
Pu239
Pu240
Pu24l
H3
Cl4
I129
OFP
U233
U215

ACTIVITY:

Cm243+4

Np21317
Sb125
Csl1i7
Sr9o
Tc99
Am241
Co60
EulsS4
EulSS
Pu238
Pu239
Pu240
Pu241l
H3
Cl4
I129
OFP
U233
u21s

(s)
{s}
(s)
(s)
(s}
(s)
(s)
{s)
(s)
(s)
(s)
(s)
(s}
(s)
(s)
(s)
(s)

Cm243+4 (s)

Np237
sb12s

TOTAL
TOTAL TRU
TOTAL Eu

(s)
(s)

TBq/d

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

TO1 SOLIDS

TOTAL PRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DENSITY

1.733
1.731
1.001

0

(=2 =]

t/d
t/d
t/d
m3/d
t/m3
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STREAM

Si

SrCo3
Mno4 -
Am(OH) 3
o]

02

Mn
Pu(OH}4
P205
s02

K20 (s}
Al203(s)
ca0o (s)
Cr203(s)
Fe203(s)
NioO {(s)
Mgo  (s)
5i02 {s)
Zro2 (s)
Ba0O (s}
Anion(s}
La203(s)
PbO2 (s}
uo3 (s)

RPT-W375-TE00019, Rev. 0

Flowsheet Results for Envelope A/D at 60 t, LAW Glass

'8 Cesium Ion Exchange 0.5M Regeneration Caustic

MASS :

t/d

6.589E-

D000 O0OO0OWOOO0OO0OOOODOOOOOOO

0000000000000 0O00 000000000 CODOO0DO0O00O0O000DO0DO0O0OCOOO0000O00000DO0OO0O0OO0O0OO

Csl137
Sreo
Tc99
Am241
Co60
Euls4
Eulss
Pu23is
Pu239
Pu240
Pu241
H3
Cla
1129
OFP
U233
u23s

ACTIVITY:

Cm243+4

Np237
Sbl125
Cs137
Sr9Q
Tc99
Am241
Co60
Eulsq
Eulss
Pu23s
Pu239
Pu240
Pu241
H3
Cl14
1129
OFP
U233
u23s

{s)
(s}
(s)
{s)
(s)
(s)
(s)
{s)
(s)
{s)
(s)
{s)
(s)
(s)
(s)
(s)
(s)

Cm243+4 (s)

Np237
Sbl2s

TOTAL

TOTAL TRU

TOTAL Eu

(s)
(s)

ERmSTmEaEas=z======x

TOTAL SOLIDS

TOTAL PRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DENSITY

TBg/d

1.566
1.550
1.010

OO 0000000000000 O0DOD0DODO0DO00O0DO0O00D0DO0DO0OO0O0OO0ODOCOO0O0O0OOO

(=2 =~ ]

t/d
t/d
t/d
m3/d
t/m3
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RPT-W375-TE00019, Rev.
Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

STREAM 179 Regeneration Caustic Recycle for Cs IX Column Feed Displacement

SrCo3
MnO4 -
Am{OH) 3
o]

02

Mn
Pu(OH)4
P205

502

co2

I2

N2

Co

Eu

in

Mg

Zr

Li

NO2 (g)
CsIX
TcIX
Sugar
Co(OH} 3
S041IX
H+
(Tco4) -
B203 (s)
Mno2 (s)
H20 (s}
Zn0 (s)
Li20 (s}
TOC (s}
Na20 {(s)
K20 (s)
Al203(s)
cao (s)
Cr203(s)
Fe203(s)
NiQ (s}
Mgo (s)
$i02 (s)
Zr02 (s}
Ba0 (s)
Anion(s)
La203(s)
PbO2 (s)
uo3  (s)

MASS :

t/d

1.713E-

2.318E-

1.55

9.302E-

o o

0000000000000 KHWOOOOOOWOODOOOOODOOOOO

OOOOOOOOOOOOOOOOOOOOOO\DOOOOOOOOOOOOOOOOOOOOO

ACTIVITY:
Cs117
Sr90
Tc99
Am241
Co60
Eul54
EulSs
Pu23sg
Pu239
Pu240
Pu24l
H3
Cl4
I129
QOFP
U233
U23s
Cm243+4
Np237
Sb125
Cs137 (s}
Sroo
TC99 =
Am241 (s)
Co60 ({(s)
EulS4 (s)
EulSS5 (s)
Pu238 (s)
Pu239 (s)
Pu240 (s)
Pu241 (s)
H3 (s}
Cc14 (s)
I129 (s)
QFP (8)
U233 (s)
u23s  (s)
Cm243+4 (s)
Np237 (s)
Sb125 (s)

TOTAL
TOTAL TRU
TOTAL Eu
TOTAL SOLIDS

TOTAL PRECIPITATE
TOTAL SOLIDS

TOTAL MASS

TOTAL VOLUME

DENSITY

TBg/d

1.555
1.553
1.001

OO0 0000000O0O00O000O000O0000O00O00O0ODDO0OO00O0O0DO0O0OO0O0O0OO

]
1
L
n
L]
n
]
L]
L}

o

(=1 =R

t/d
t/d
t/d
m3/d
t/ml
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PO4

new

Pu (OH)4
P205

S02

coz

I2

N2

Co

Eu

Zn

Mg

2r

Li
NO2(g)
CsIX
TcIX
Sugar
Co(OH)3
S04IX
H+
(Tc04) -
B203 (s)
Mno2 (s}
H20 (s)
Zno (s)
Li20 {(s)
TOC (s)
Na20 (s)
K20 (s}
Al1203 (s)
cao (s)
Cr203{(s)
Fe203(s)
NiO (s)
Mgo (s}
§i02 (s)
zZro2 (s)
BaO (s)
Anion(s)
La203 (s}
PbO2 (s)
uol  (s)

MASS :

t/d

1.528E-

000000 WOODODO0OO0O0O0O00O0O0O0O0O0O0O0

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

Csl37
Srso
Tc99
Am241
Co60
EulS4
EulsSs
Pu238
Pu2is
Pu240
Pu241
H3
Cl4
I129
OFP
U233
u23s

ACTIVITY:

Cm243+4

Np237
Sb12s
Csl137
Sr90
Tc99
Am241
Co60
EulS4
Eulss
Pu238
Pu239
Pu240
Pu241
H3
Cl4
I129
OFP
U233
u23s

(s)
(s}
{s)
(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s}

Cm243+4 (s)

Np2137
Sb125

TOTAL
TOTAL TRU
TOTAL Eu

(s}
(s)

PR EL LT EEE T P s

TOTAL SOLIDS

TOTAL PRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DENSITY

RPT-W375-TEQ0019, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAW Gla

~--tEAM 184 Fresh 0.5M Caustic Makeup for Cs IX Column Feed Displacement

TBg/d

0.363
0.360
1.010

D000 O00O0O0000O0O0O00O000O000000O00000000O0000000O0

0000

c/d
t/d
t/d
m3i/d
t/m3
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STREAM 46

NO

Si

B

SrCo3
Mno4-
Am{OH) 3
o]

02

Mn
Pu(OH) 4
P205

502

co2

12

N2

Co

Eu

Zn

Mg

Zr

Li

NO2 (g)
CcsIX
TcIX
Sugar
Co(OH)3
S041X
H+
(TcO4) -
B203 (s)
Mno2 (s)
H20 (s)
zno (s)
Li20 (s}
TOC (s)
Na20 (s)
K20 (s)
A1203 (s)
cao (s}
Cr203({s)
Fe203 (s)
MiO (s)
Mgo  (s)
5i02 (s)
zr02 (s)
BaO (s)
Anion(s}
La203 (s)
PbO2 (s}
uo3 (s)

RPT-W375-TE00019, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

Eluate from Cesium Ion Exchange to Nitric Acid Recovery

MASS : t/d

1.012

PN R PR B
D000 0O0OOUNOODOWODODOODOOO OO

0DO0OO0O00DO0OOWOOOMNMOODOOOO OO0O

0.0

000000000

000000000000 DOODOODOO

MOOOOODODOO0OO0ODOO0OO0O0

4.927

000000000000 ODODODOODODOOO

Cs1137
5r90
Tc99
Am241
Co60
Euls54
EulSs
Pu238
Pu239
Puz240
Pu241
H3
C14
I129
OFP
U233
u23s

ACTIVITY:

Cm243+4

Np237
Sb125
Csl37
Sr9o
Tc99
Am241
Co60
Euls4
Euls5s
Pu238
Pu239
Pu240
Pu241
H3
Cl4
1129
OFP
U233
uU23s

Cm243+4 (s)

Np237
Sbl2s

TOTAL
TOTAL TRU
TOTAL Eu

TOTAL SOLIDS

TOTAL PRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DENSITY

(s)
(s)
(s}
(s)
(s)
{s)
(s)
{s)
(s}
(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s}

{s}
{s)

TBq/d

1

.720E3

D0 0000000000000 LDODOO0DODODOODODOODOOOC0O

Emr===—wsEIScaNRFaA=S

1.720E3

0.0

13.521
13.192
1.025

0
0
0

t/d
t/d
t/d
m3/d
t/m3
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NO

Si

B

SrCol
MnoO4 -
Am{OH} 3
e}

02

Mn

Pu (OH} 4
P205S

S02

co2

I2

N2

Co

Eu

n

Mg

Zr

Li

No2 {g)
CslX
TcIX
Sugar

Co (OH) 3
S041X
H+
(Tco4) -
B203 (s)
Mno2 (s)
H20 (s)
Zn0o {s)
Li20 (s)
TOC (8)
Na20 (s}
K20 (s)
Al1203 (s)
cao (s)
Cr203(s)
Fe203(s)
Nio (s)
Mgo (s)
$i02 (s)
Zro2 (s)
Ba0o (s)
Anion(s)
La203(s)
PbO2 (s)
uo3  (s)

MASS :

t/d

781.392E-

0.12

OOOOOOOOOOOOOOOOOOOOOOOOOOONOOOOOOOOOOOOOOOOOOOOOOO

TN O0OO0OO0O0DO0O0OO0DO0DO0OO0O0OOOOO0OO0O0OO0O0O0O0o

0o ocC

Csl37
Sr9o
Tc99
Am241
Cos0
EulS4
Eulss
Pu238
Pu239
Pu240
Pu241
H3
Cl4
1129
OFP
U233
u23s

ACTIVITY:

Cm243+4

Np237
Sb12s
Cs137
Sr90
Tc99
Am241
Co60
Euls4
Eulss
Pu23g
Pu239
Pu240
Pu241
H3
Cl4
I129
OFP
U233
u23s

Cm243+4 (s)

Np237
Sb125

TOTAL

TOTAL TRU

TOTAL Eu

TOTAL SOLIDS

TOTAL PRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DENSITY

(s)
(s)
(s)
{s)
(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s}
(s)
(s)
(s)
(s)

(s)
(s)

0.123
78.296E-3
1.574

RPT-W375-TEQ0019, Rev. 0
Flowsheet Results for Envelope A/ 160 t/d LAW Gl

STREAM 172 Fresh SL-644 Ion Exchange Resin Feed to Cesium Ion Exchange

TBg/d

OO0 DD 0000000000000 0D0OO0OO0DO0OO0O0DOODO0OO0O0OO0O0ODO0OOOOOO0O

EczJszosssgac-amusZER

o O oo
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t/d
t/d
m3/d
t/m3
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Al
Ba
Ca

cl
Cr

Fe
Hg

La

NO2
NO3
OH

Pb

PO4
S04
TIC
TOC

new

Cs

Sr

Te

NH3
TRU

Am

Pu

NO

Si

B

Srco3
MnO4q -
Am(OH) 3
o

02

Mn
Pu{OH)} 4
p205
502

Mg

Zr

Li

NO2 (g)
CsIX
TcIX
Sugar
Co(OH)3
SO41IX
H+
(TcO4) -
B203 (s)
MnO2 (s)
H20 (s)
Zno (s}
Li20 (s)
TOC (s)
Na20 (s)
K20 (s}
Al203 (s}
cao (s}
Cr203 (s}
Fe203 (s)
NiO (s)
MgOo (s)
Si02 (s}
2r02 ({s)
BaO ({s)
Anion(s)
La203 (s)
PbO2 (s)
uol  (s)

MASS: t/d

781.392E-

0.12

00000000V OOO0O0DOTOITIDITOCOCOCTOONOOODOOODOO0O0O0D0DO0O0OLDOOO0CO0O0O0O0O0O0O0O0CO0O0ONROCDO0O00O0O0OOO0O0OO0O00O0O0O0O0O0O00COO0

RPT-W375-TE00019, Rev. 0

Flowsheet Resuits for Envelope A/D at 60 t/d LAW Glass
STREAM 174 Spent SL-644 Ion Exchange Resin from Cesium Ion Exchange

So=s=zscocscxzscs

ACTIVITY:
Cs137
Sr90
Tc99
Am241
Co60
Eul54
Eulss
Pu238
Pu239
Pu240
Pu241l
H3
Cl4
1129
OFP
U233
u23is
Cm243+4
Np237
Sbi2s
Cs137 (s)
90 (s)
199 {s)
Am241 (s)
Co60 (s)
Euls4 (s)
Eulss (s)
Pu238 (s)
Pu239 (s)
Pu240 (s)
Pu24l1 (s)
H3 (s)
C14 (s)
1129 (s)
OFP {s)
U233 (s)
U235 (s)
Cm243+4(s)
Np237 {s)
Sb12s (s)
TOTAL
TOTAL TRU
TOTAL Eu

TOTAL SOLIDS

TOTAL PRECIPITATE
TOTAL SOLIDS

TOTAL MASS

TOTAL VOLUME

DENSITY

TBq/d

0.123
0.123
1.005

OO0 O0 Il O0DO0O0DO00O0OO00O0COOO0O0LOO00O0DO0D0O0OO0O0CO0DO0OO0O0DO00OO0O0D0OO0O0O0O0OOO

t/d
t/d
t/d
m3/d
t/m3
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RPT-W375-TE00019, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

STREAM 47  Overheads from Cesium HNO; Recovery Evaporator

MASS: t/a ACTIVITY: TBq/a

Al 0.0 Csl3? 1.720E-3
Ba 0.0 Sr9o0 0
Ca 0.0 Tc99 0
cd 0.0 Am241 0
Cl 0.0 Co60 0
Cr 0.0 EulS4 0
F 0.0 Euls55 0
Fe 0.0 Pu21lg 0
Hg 0.0 Pu239 0
K 1.012E-9 Pu240 0
La 0.0 Pu24l 0
Ni 0.0 H3 0
NO2 0.0 Cla 0
NO3 0.365 I129 0
OH 0.0 OFP 0
Pb 0.0 U233 0
PO4 0.0 U235 0
504 0.0 Cm243+4 0
TIC 0.0 Np237 0
TOC 0.0 Sb1l25s 0
U 0.0 cs137 (s) [4]
Na 21.210E-9 90 []
H20 13.150 Tc99 vy [¢]
Cs 2.150E-9 Am241 (s) 0
Sr 0.0 Co60 (s) 0
Tc 0.0 Euls54 (s) o
NH3 0.0 Eul55 (s) 4]
TRU 0.0 Pu23is (s) 0
Am 0.0 Pu239 (s) [¢]
Pu 0.0 Pu240 (s} 0
NO 0.0 Pu24l (s) 0
Si 0.0 H3 (s) 0
B 0.0 Cl4 (s) 0
Srco3 0.0 1129 (s) 0
MnO4 - 0.0 OFP (s} 0
Am{OH) 3 0.0 U233 (s) 0
o} 0.0 U23is  (s) ]
02 0.0 Crm243+4(s) 0
Mn on Np237 (s} 0
Pu{OH) 4 ¢ Sb125 (s) 0
P20S 0.v samsss=a==zaamgss=E
502 0.0 TOTAL 1.720E-3
co?2 0.0 TOTAL TRU 0
12 0.0 TOTAL Eu 0
N2 0.0 TOTAL SOLIDS 0
Co 0.0

Eu 0.0

Zn 0.0

Mg 0.0

Zr 0.0

Li 0.0

NO2 (g) 0.0

CsIX 0.0

TcIX 0.0

Sugar 0.0

Co(OH} 3 0.0

S041X 0.0

H+ 5.891E-3

(Tco4) - 0.0

B203 (s) 0.0

MnO2 (s) 0.0

H20 (s) 0.0

Zno {s) 0.0

Li20 (s} 0.0

TOC (s) 0.0

Na20 (s) 0.0

K20 (s) 0.0

Al203(s) 0.0

cao (s) 0.0

Cr203(s) 0.0

Fe203(s) 0.0

NiO (s} 0.0

Mgo  (s) 0.0

5io2 (s) 0.0

2r02 (s) 0.0

Ba0O (s} 0.0 TOTAL PRECIPITATE 0.0 t/d
Anion{s) 0.0 TOTAL SOLIDS 0.0 t/d
La203 (s) 0.0 TOTAL MASS 13.521 t/d
PbO2 (s} 0.0 TOTAL VOLUME 13.494 m3i/d
uol  (s) a.0 DENSITY 1.002 t/m3
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RPT-W375-TE00019, Ry, 0
Flowsheet Results for Envelope A/D at 60 t/d LAW  ass

STREAM 48  HNO; Recycle from Cesium HNO; Recovery Rectifying Column

MASS : t/d ACTIVITY: TBq/d

Al 0.0 Cs137 1.485E-3
Ba 0.0 Sr9o0 0
Ca 0.0 Tc9% 0
cd 0.0 AM241 0
Cl 0.0 Co60 0
Cr 0.0 Euls54 0
F 0.0 Eulss 0
Fe 0.0 Pu238 [}
Hg 0.0 Pu239 0
K 872.120E-12 Pu240 0
La 0.0 Pu241 0
Ni 0.0 H3 0
NO2 0.0 Cl4 0
NO3 0.365 1129 0
OH 0.0 OFP 0
Pb 0.0 U233 0
PO4 0.0 U235 [}
S04 0.0 Cm243+4 0
TIC 0.0 Np237 0
TOC 0.0 Sbl12s 0
u 0.0 Cs137 (s) 0
Na 18.303E-9 Sr9o  (s) 4}
H20 11.552 Tc99 (s) 0
Cs 1.854E-9 Am241 (s) 0
Sr 0.0 Co60 (s} 0
Tc 0.0 EulS4 (s) 0
NH3 0.0 Eulss (s) 0
TRU 0.0 Pu238 (s} 0
Am 0.0 Pu239 (s) 0
Pu 0.0 Pu240 (s) 0
NO 0.0 Pu241l (s) 0
Si 0.0 H3 (s) 0
B 0.0 Cl4 {s) 0
SrCo3 0.0 1129 (s) 0
MnO4 - 0.0 OFP (s) 0
Am(OH} 3 0.0 U233 (s} [}
o} 0.0 U23s (s) 0
02 0.0 Cm243+4 (s) 0
Mn 0.0 Np237 (s) 0
Pu(OH) 4 0.0 Sb125 (s) 0
P205 0.0

502 0.0 TOTAL 1.485E-3
co2 0.0 TOTAL TRU 0
12 0.0 TOTAL Eu 0
N2 0.0 TOTAL SOLIDS 0
Co 0.0

Eu 0.0

Zn 0.0

Mg 0.0

Zr 0.0

Li 0.0

NO2(g) 0.0

CsIX 0.0

TcIX 0.0

Sugar 0.0

Co(OH} 3 0.0

SO41IX 0.0

H+ 5.885E-3

(Tco4) - 0.0

B203 (s} 0.0

MnO2 (s) 0.0

H20 (s} 0.0

Zn0 (s) c.0

Li20 (s) 0.0

TOC (s) 0.0

Na20 (s) 0.0

K20 (s) 0.0

A1203 (s) 0.0

ca0 (s) 0.0

Cr203(s) 0.0

Fe203 (s} 0.0

NiOo (s} 0.0

Mgo {s) 0.0

§i02 (s) 0.0

Zr02 (s} 0.0

Ba0 (s) 0.0 TOTAL PRECIPITATE 0.0 t/d
Anion{s} 0.0 TOTAL SOLIDS 0.0 t/d
La203 (s) 0.0 TOTAL MASS 11.923 t/d
Pb02 (s} 0.0 TOTAL VOLUME 11.770 m3/d
Vo3 {s) 0.0 DENSITY 1.013 t/m3
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STREAM 49

TOC

U

Na

H20

Cs

Sr

Tc

NH3

TRU

Am

Pu

NO

Si

B

SrCo3
MnO4-
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s02
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N2
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Li

NO2 (g}
Cs1X
TclX
Sugar
Co{OH) 3
SO4IX
H+
{Tco4) -
8203 (s)
Mno2 (s)
H20 ({s)
Zno (s)
Li20 (s)
TOC (8)
Na20 (s)
K20 (s)
Al1203 (s}
cao (s}
Cr""’(S)
Fe (s)
Niv (s)
Mgo {s)
5102 (s)
2r02 (s)
Ba0O (s)
Anion(s)
La203(s)
PbO2 (s)
yo3l (s)

RPT-W375-TEO0OO19, Rev. 0

Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

Overheads from Cesium HNO; Recovery Rectifying Column

MASS: t/d

140.019E

365.2138

2.907E
1.5
295.911E-

v
o
0
-
m

D000 0O0COMOOO + OOO0OODOOOOO

0000000000000 00DO0D0DO0DO0DO0O0O0OOD0ODO0O00DOO0OO0OO0O

0000000000000 O0OO0OO0OO0OO0OOO

1

QOO0 O00COMODOONOODOODOOOOO

-9
98
12

Cs1137
Sr90
Tc99
Am241
Co60
Eul54
Eul55
Pu23s
Pu239
Pu240
Pu241
H3
Ci4
1129
OFP

L]

5

ACTIVITY:

Cm243+4

Np237
Sbi2s
Csl37
Srso
Tc99
Am241
Co60
Euls4
Eulss
Pu238
Pu239
Pu240
Pu241
H3
Cl4
I129
OFP
U233
U235

(s}
{s)
(s)
(s)
(s)
{s)
(s)
(s)
(s)
{s)
(s}
(s)
(s)
(s}
{s)
(s)
{s)

Cm243+4 (s)

Np237
Sbl25

TOTAL
TOTAL TRU
TOTAL Eu

(s)
(s)

TBg/d

235.653E-

TOTAL SOLIDS

TOTAL PRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DENSITY

0.0

-598
.614
.990

235.653E-6

0
0
0

t/d
t/d
t/d
m3/d
t/m3
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STREAM 50

SrCo3
MnO4 -
Am(OH) 3
o

02

Mn

Pu {OH) 4
P205

502

co2

I2

N2

Co

Eu

Zn

Mg

A4

Li

NO2 (g)
CsIX
TcIX
Sugar

Co (OH) 3
SO4IX
H+
(TcO4) -
B203 (s)
Mno2 (s)
H20 (s}
zno {(s)
Li20 (s)
TOC (s}
Na20 (s}
K20 (s)
Al203 (s}
Cao (s)
Cr203(s)
Fe203 (s)
NiOo (s)
Mgo (s)
Si02 (s)
Zro2 (s)
Bao (s)
Anion(s)
La203 (s}
Pb02 (s)
uo3 (s}

MASS :

t/d

365.238E-

11.564E-

5.891E-

0O 0000000000000 000CO0O0ONCO0000O000000000O00N00O00O00O00O00OO00O000O0O0OWOOO0OO0O0ODOONODOLOOOOOOOOOOO

RPT-W375-TE00019, Rev. 0

Flowsheet Results for Envelope A/D at 60 t/d LAW Glass
0.5M HNO; Cesium Ion Exchange Eluant Make-Up

Cs137
Sr90
Tc99
Am241
Co&0
Buls4
Bulss
Pu233
Pu23s
Pu240
Pu241
H3
Cla
I129
OFP
U233
U23s

ACTIVITY:

Cm243+4

Np237
Sb12s
Csl37
Sr9o
Tc99
Am241
Co60
EulsS4
Euls5s
Pu238
Pu239
Pu240
Puz41
H3
Cl4
I129
OFP
U233
v23s

(s)
(s}
(s)
(s)
{s)
(s)
(s)
(s)
(s)
{s)
(s}
(s)
(s)
(s)
(s)
(s)
(s)

Cm243+4 (s)

Np237
Sb12s

TOTAL
TOTAL TRU
TOTAL Eu

(s)
{s)

TBq/d

0000000000000 O0O0O0O0O000LDO0OO0O00DO0O0DO0O00O0O00O0O000O0O0O0O

TOTAL SOLIDS

TOTAL PRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DENSITY

o

a
11.935E-3
11.782E-3
1.013

t/d
t/d
t/d
m3/d
t/m3

0

0
0
0
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STREAM 51

snew
Cs

Sr

Tc

NH3

TRU

Am

Pu

NO

Ssi

B

SrCo3
MnO4-
Am{OH) 3
o}

02

Mn
Pu{OH)4
P205

S02

co2

I2

N2

Co

Eu

Zn

Mg

2x

Li

NO2 {(g)
CslX
TclX
Sugar
Co(OH) 3
S0O41IX
H+
(TcO4) -
B203 (s)
Mno2 (s)
H20 (s)
zno (s}
Li20 (s)
TOC (s)
Na20 (s)
K20 (s)
Al203 (s)
cao (s)
Cr203 (s)
Fe203(s)
Nio (s}
Mgo  (s)
si02 (s)
Zro2 (s}
Ba0O (s)
Anion(s)
La203(s)
PbO2 (s)
uol  (s)

MASS: t/d

B72.120E-1

0O000O00WOO0OO0 I D000 O0OO0OO0O0O0
000000 QOUVNOO0OONOOOOOOOOO

o

0.0

5.891

00 0000000000000 0000O0OMOO0C00000OQOO0O00000000O00D0O00D0O0O00O000O00OO

RPT-W375-TEC0019, Rev. 0

Flowsheet Results for Envelope A/D at 60 t/d LAW Glass
0.5M HNOj; Cesium Ion Exchange Elution

ACTIVITY:
Cs137
Srso
Tc9s
Am241
Co60
Eul54
EulSs
Pu23s
Pu23s
Pu240
Pu241
H3
Cl4
1129
OFP
U233
uU23s
Cm243+4
Np237
Sb1l2s
Cs137 (s)
e-90 (s}
99 (s)
Am241 (s)
Co60 (s}
Eul54 (s}
EulsS (s)
Pu238 (s)
Pu239 (s}
Pu240 (s)
Pu241 (s)
H3 (s)
Cl4 (s)
1129 (s)
OFP (s)
U233 (s}
U215 (s)
Cm243+4 (s)
Np237 (s)
Sbl12S (s)
TOTAL
TOTAL TRU
TOTAL Eu

TOTAL SOLIDS

TOTAL PRECIPITATE
TOTAL SOLIDS

TOTAL MASS

TOTAL VOLUME

DENSITY

TBg/d

1.4B5E-

D000 000DO00O0O0O0O0O0O00O00O0D0DO0D0DO0DO0O00DO0O0DO00DO0O0O0O000O000 O W

1.485E-3

0.0

11.935
11.628
1.026

0
0
4]

t/d
t/d
t/d
m3/d
£/m3
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RPT-W375-TE00019, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

STREAM 166 H,0 Cesium IX Residual HNO; Displacement (Post-Elution)

MASS: t/d ACTIVITY: TBg/d

Al 0 Cs137 0
Ba o Srs%o 0
Ca 0 Tc99 0
cd [} Am241 0
Cl 0 Co60 0
Cr 0 Euls4 0
F 0 Eulss 4]
Fe [} Pu238 0
Hg 0 Pu239 0
K 4] Pu240 0
La 0 Pu241 0
Ni 0 H3 0
NO2 0 Cl4 0
NO3 0 I129 4]
OH 0 OFP 0
Pb 0 U233 0
PO4 o U235 4]
S04 1] Cm243+4 0
TIC 0 Np237 0
TOC 0 Sbl2s [¢]
u ] Cs137 (s) 4]
Na [+] Sr90 (s} 0
H20 1.547 Tc99 (s) [¢]
Cs 0 Am241 (s) 0
Sr o Co60 (s} 0
Tc 0 EulS4 (s} 0
NH3 o Eulss (s) 0
TRU o Pu238 (s} 0
Am o Pu239 (s) 0
Pu 0 Pu240 (s) 0
NO o Pu24l (s) 0
Si 0 H3 {s) 1]
B o] Cl4 (s) 0
SrCo3 0 I129 (s) 0
MnoO4 - o] OFP (s) 1]
Am(OH)3 0 U233 (s} 0
o] ] U23s (s} 0
02 o] Cm243+4(s) 0
Mn [ Np237 (s) 0
Pu{OH) 4 o Sbl125 (s) 0
P20S 0 c-=aszasrzczsasSoze
So2 1] TOTAL 0
coz2 0 TOTAL TRU 0
12 1] TOTAL Eu 0
N2 1] TOTAL SOLIDS 0
Co ]

Eu 1]

Zn 0

Mg 1]

Zr 0

Li 0

NO2 (g) 0

CsIX 0

TcIX 1]

Sugar [¢]

Co{(0H) 3 1]

SO41IX 1]

H+ 01

(TcO4) - 0

B203 (s) 0

Mno2 (s) 0

H20 (s} 1]

Zno (s) ]

Li20 (s} o

TOC (s) [4]

Na20 (s) 0

K20 (s) 0

Al203(s) 0

cao (s} 0

Cr203 (s) 0

Fe203 (s) [¢]

NiO (s) 0

Mg0 (s} 0

sin? (s) 4]

4 (s) 0

Bau (s} o] TOTAL PRECIPITATE 0 t/d
Anion(s) 0 TOTAL SOLIDS 0 t/d
La203(s) 0 TOTAL MASS 1.547 t/d
PbO2 (s) 0 TOTAL VOLUME 1.550 m3/d
uo3 (s) 0 DENSITY 0.998 t/m3
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RPT-W375-TE00019, Rev. 0
Flowsheet Results for Envelo A/Dat 60 t/d LAW ass

STREAM 52  Fresh 5.0M HNO; Feed to Cesium HNO; Recovery Evaporator

MASS: t/d ACTIVITY: TBg/d
Al 0 Cs137 0
Ba 0 ‘ Sr9o o
Ca 0 Tc99 0
cd 0 Am241 0
cl 0 Co60 0
Cr 0 Eul54 0
F 0 EulSS 0
Fe s} Pu238 0
Hg 0 Pu239 0
K 0 Pu240 0
La 0 Pu241l 0
Ni 0 H3 0
NO2 0 Cl4 0
NO3 0.143 1129 0
OH 0 OFP 0
Pb 0 U233 0
PO4 0 u23s 0
504 0 Cm243+4 0
TIiC 0 Np237 0
TOC 0 Sb125 0
U 0 Cs137 (s) 0
Na 0 Sr90 (s) 0
H20 0.390 Tc99 (s) 0
Cs 0 Am241 (s) 0
Sr 0 Co60 (s} 0
Tc +] EulS4 (s} 0
NH3 0 EulSS (s) 0
TRU 0 Pu238 (s} 0
Am 0 Pu239 (s) 0
Pu 0 Pu240 (s} 0
NO 0 Pu241 (s) [¢]
Si 0 H3 {s) 0
B 0 Ci4 (s) 0
Srcol 0 1129 (s) o
Mno4 - 0 OFP (s} o
Am(OH) 3 0 U233  (s) 0
o] 0 U235 (s) 0
02 o] Cm243+4 (s} 0
Mn 0 Np237 (s} 0
Pu (OH) 4 0 Sbl25 (s) 0
P205 0 sag==c=mas=======u=
502 0 TOTAL 0
co2 o} TOTAL TRU o]
12 0 TOTAL Eu 0
N2 0 TOTAL SOLIDS 0
Co 0
Eu 0
Zn 0
Mg o]
Zr [}
Li 0
Noz2 (g) 0
CsIX o]
TcIX 0
Sugar 0
Co(OH) 3 0
S041X 0
H+ 2.304E-3
(Tco4d) - 0
B203 (s) 0
Mno2 (s) 0
H20 ({(s) o]
Zno (s) 0
Li20 (s) 0
TOC (8} 0
Na20 (s) 0
K20 (s) 0
Al203 (s} 0
cao (s) 0
Cr203(s) 0
Fe203 (s) 0
Nio (s) 0
Mgo (s) 0
Si02 {s) 4]
2ro2 (s) 0
Bao (s) 0 TOTAL PRECIPITATE 0o t/d
Anion{s) 0 TOTAL SOLIDS 0 t/d
La203(s) 0 TOTAL MASS 0.535 t/d
PbO2 (s) 0 TOTAL VOLUME 0.461 m3i/d
uo3 (s) 0 DENSITY 1.161 c/m3
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STREAM

nev

SrCo3
MnoO4 -
Am{OH) 3
o]

02

Mn

Pu (OH) 4
P205

s02

co2

I2

N2

Co

Eu

Zn

Mg

Zr

Li

NO2 (g)
CsIX
TcIX
Sugar
Co{OH)3
S041IX
H+

(T )-
B2us (s}
Mno2 (s}
H20 (s)
2no (s)
Li20 (s)
TOC (s}
Na20 (s)
K20 ({s)
Al203(s)
cao ({s)
Cr203 (s}
Fe203 (s)
NiO (s)
Mgo (s)
8i02 (s)
2ro2 (s)
Ba0 (s)
Anion(s)
La203 (s}
PbO2 (s)
vo3  (s)

RPT-W375-TE00019, Rev. 0

Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

Concentrated Cesium LAW Intermediate Product

MASS: c/d

1.012

.210

2.150

1.340

0000000000000 000O00O0000D0O0DO0O0ODO0O00CO0O0OMWINOODOOOOOHFOOOMOODOOOOOOOo

0000000000000 OoO0OOOOOOM

-

[ -, W

ACTIVITY:

Csl37
Sr9o
Tc99
Am241
Co60
Euls54
EulsSs
Pu238
Pu239
Pu240
Pu241
H3
Cl4
1129
OFP
U233
U23s
Cm243+4
Np237
Sbl25
Cs137 (s)
Sr90 (s)
Tc99 (s)
Am241 (s)
Co60 (s)
Eul54 (s)
Euls55 (s)
Pu23B (s)
Pu239 (s)
Pu240 (s)
Pu24l (s)
H3 (s)
Cl4 (s)
1129 (s)
OFP (s)
U233 (s)
U235 (s)
Cm243+4 (s)
Np237 {s)
Sb125 (s)
TOTAL
TOTAL TRU
TOTAL Eu

TOTAL SOLIDS

TOTAL PRECIPITATE
TOTAL SOLIDS

TOTAL MASS

TOTAL VOLUME

DENSITY

TBq/d

1.

720E3

0O Q0000000000000 O00O0DO0DO0ODO0DO0OO0DO0DO0DO0OO0DO OO0O0O0 OO

EsamEs=TIsmES=sm====

1.720E3

0.0

0.535
0.351
1.526

t/d
t/d
t/d
m3i/d
t/m3
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RPT-W375-TE00019, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

STREAM 168 Feed from Pretreatment Vessel Vents

TRU

Am

Pu

NO

Si

B

SrCo3
MnO4 -
Am{OH} 3
Q

02

Mn
Pu{OH) 4
P20S

S02

co2

I2

N2

Co

Eu

Zn

Mg

2r

Li

NO2 (g)
CsIX
TclX
Sugar

Co (OH) 3
S041IX
H+
(TcO4) -
B203 (s)
Mno2 (s)
H20 (s}
Zn0o (s)
Li20 (s)
TOC (s)
Na20 (s)
K20 (s)
Al203(s)
cao (s)
Cr203(s)
Fe203!(s)
NiO (s)
MgO (s}
5i02 {s)
zroz2 (s}
BaO (s)
Anion{s)
La203 (s}
PbO2 (s}
uo3l (s}

MASS:

t/d

CO0O0O00O00000COOO0COOO0COoOCOO

0000000000000 O0O0O0O0O0O0DO0OO0NDODODODODOOOO

ACTIVITY: TBg/d
Cs137 99.840E-3
Sr9o 995.840E-6
Tc99 998.400E-9
Am241 720.000E-9
Co60
EulS54
EulSs
Pu238
Pu239 230.00Q0E-
Pu240 49.900E-
Pu241
H3
Cla
1129
QFP
U233
u23s
Cm243+4
Np237
Sblas
Cs137 (s}
Sr90 (s)
Tc99 (s)
Am241 (s}
Co60 (s)
EulS4 {s)
EulS55 (s)
Pu238 (s)
Pu239 (s)
Pu240 (s}
Pu241 (s)
H3 (s)
Cl4 (s)
I129 (s}
QFP (s)
U233  ({s)
uz23s  (s]
Cm243+4 (8)
Np237 (s)
Sbl2s (s)

OO0 QOO0 0DO0OO0O00D0OO0O0O0DO0DOO0ODOO0DODO0O0DODO0OO0OLOOWWOOOO

s2sEscz=xzs=smsmcz=a

TOTAL 99.942E-3
TOTAL TRU 999.900E-9
TOTAL Eu 0
TOTAL SOLIDS 0

TOTAL PRECIPITATE 0 t/d
TOTAL SOLIDS 0 t/d
TOTAL MASS 286.551 t/d

TOTAL VOLUME 252.934E3 m3/d
DENSITY 1.133E-3 t/m3
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RPT-W375-TE00019, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

L. EAM 226 Vessel Vents Scrubber Condensate to LAW Pretreatment

TRU

Am

Pu

NO

Si

B

S5rCo3
MnO4 -

Am (OH) 3
o

02

Mn

Pu (OH) 4
P20S

S02

co2

I2

N2

Co

Eu

Zn

Mg

Zr

Li

NO2 (g}
CsIX
TcIX
Sugar

Co (OH) 3
SO41IX
H+
(TcO4) -
B203 (s)
Mn02 (s)
H20 (s}
Zno (s)
Li20 (s)
TOC (s}
Na20 ({(s)
K20 (s)
Al203(s)
cao (s)
Cr203(s)
Fe203(s)
Nio (s)
Mgo (s)
8i02 {s)
2ro2 (s)
BaO (s}
anion(s)
La203{s)
PbO2 (s}
uo3 (s}

MASS: t/d

0O00000D0DO0D0CO0ODOO0OO0OO0ODO0OO0O0O0OO0 OO0

780.000E-12

00 0000000000000 00D0O0O0O0ORLODDO0DDO0DO0DO0OO0O0DODO00D0O0DO00D0DO0OO0DO0O0DODO00ODOODOODOOOC

Cs137
Sr90
Tc99
Am241
Co60
Euls54
EulSS
Pu238
Pu239
Pu240
Pu241
H3
Cl4
1129
OFP
U233
u23s

ACTIVITY:

Cm243+4

Np237
Sbi2s
Cs137
Sroo
Tc99
Am241
Co60
EulsS4
Eulss
Pu23s8
Pu239
Pu240
Pu241
H3
Cl4
1129
OFP
U213
u23s

(s)
(s}
(s}
(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s)
{s)
(s)
(s)

Cm243+4 (s)

Np237
Sbi2s

TOTAL

TOTAL TRU

TOTAL Eu

(s}
(s}

TBgq/d

49.920E-3

49.920E-6
499.200E-9
360.000E-9

115.000E-
24.950E-

OO0 0000000000000 00000OO00DO0O0O0DO0O0OD0DODUVLWYWO OO0

49.971E-3
499.950E-9

TOTAL SOLIDS

TOTAL PRECIPITATE

TOTAL SQLIDS

TOTAL MASS
TOTAL VOLUME
DENSITY

2.734
2.757
0.992

0
0

t/d
t/d
t/d
m3i/d
t/m3
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MASS: t/d

=
[
D000 O0DO0O0O0DO0OO0O0DO0 00000000 OO

n:x
n N
(o]
9
w
L)
(=
o .
m e
[
0 -~

Sr 0.0
Tc 780.000E-12

o P
£33

=]
oo o

NO

Si

B

sSrcol
MnO4 -
Am(OH) 3
o}

02 62.12
Mn

Pu{OH)4

P20S

502

co2 0.140
12 0
N2 217.428
Co

Eu

Zn

Mg

Zr

Li

NO2 (g)
CsIX
TcIX
Sugar

Co (OH) 3
SO041IX
H+
(TcO4) -
B203 (s)
Mno2 (s)
H20 (s)
Zno (s)
Li20 (s)
TOC (s)
Na20 {s)
K20 ({s)
Al1203(s)
Ca0 (s}
Cr203(s)
Fe203 (s}
Nio (s)
Mgo  (s)
5102 (s)
2r02 (s)
Bao (s)
Anionl!s)
La203(s)
PbO2 {s)
uol  (s)

NOOOODOODOOOOO

o OO0 o

0000000000000 O000O0O0LODLOOOO0O0OO0OOOO0

RPT-W375-TE00019, Rev. 0

Flowsheet Results for Envelope A/D at 60 t/d LAW Glass
STREAM 227 Vessel Vents Scrubber Offgas to Vessel Vents HEME

ACTIVITY:

Cs137
Sr390
Tc99
Am241
Co60
Euls54
Eulss
Pu21s
Pu23s
Pu240
Pu24l

H3

Cl4

I129

OFP

U233

U235
Cm243+4
Np237
Sbl2s
Cs137 (s)
Sr9o0 (s)
Tc99 (s)
Am241 (s)
Co60 (s)
EulS4 (s)
Eulss (s}
Pu238 (s)
Pu239 (s}
Pu240 (s)
Pu241 (s)
H3 (s)
Cl4 (s)
1129 ()
OFP (s)
U233 (s)
U213s (s)
Cm243+4 (s)
Np217 (s)
sb125 (s)

TOTAL
TOTAL TRU
TOTAL Eu
TOTAL SOLIDS

TOTAL PRECIPITATE
TOTAL SOLIDS

TOTAL MASS

TOTAL VOLUME

DENSITY

49.
49.
499.
360.

115.
24.

49.
499.

0

0

283.817
263.4B0E3
1.077E-3

TBg/d

920E-13
920E-6
200E-9
000E-9

000E-
9S0E-

OO0 0000CO0OO0O0OO0OO0O0O0O0O0OD00ODO0O0OD0DOO0OO0O0DOO0OO0O WIWO OOO

SEEECSTEEEmITaIZEEEES

971E-13
950E-9
0
[¢]

t/d
t/d
t/d
m3/d
t/m3
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RPT-W375-TE00019, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

STREAM 140 Vessel Vents HEME Condensate to LAY Pretreatment

Si

B

SrC0o3
Mno4 -
Am(OH) 3
o

02

Mn
Pu(OH}4
P205

502

co2

I2

N2

Cco

Eu

Zn

Mg

Zxr

Li

NO2 (g)
CsiX
TeIX
Sugar
Co{OH)3
S041X

H+
{TcO4) -
B203 (s)
Mno2 (s)
H20 (s)
zZno (s}
Li20 (s)
TOC (s)
Na20 (s}
K20 {s)
Al203 (s}
cao (s}
Cr203(s)
Fe203(s)
NiOo (s)
Mgo (s)
sio2 (s)
Zro2 (s)
BaO (s)
pnion{s)
La203 (s}
PbO2 (s)
yos (s}

MASS:

t/d

774.200E~

o o

OO0 O0O0CO0OO0OO0O

o0 oo 00000 O

OO0 0000

0O 0000000000000 OO0OOO0OOOO0O0OOOO

LOO0O 0000000000000 000O0OO0O0OO

v

12

ACTIVITY: TBqg/d

Cs137 49.421E-3
Sr9o 49.421E-6
Tc99 498.998E-9
Am241 356.400E-9
Co60 0
EulsS4 0
Eulss 0
Pu23s 0
Pu239 113.850E-9
Pu240 24 .700E-9
Pu24l 0
H3 0
Cl4 0
1129 0
OFP 0
U233 4]
u23s 4]
Cm243+4 0
Np237 0
Sbl2s 0
Cs137 (s) 0
Sr90 (s) 0
Tc99 (s) ]
Am241 (s) 4]
Co60 (s) 0
Eul54 ({s) 0
Eul55 (s} 0
Pu238 (s) 0
Pu239 (s) 0
Pu240 (s) 0
Pu241 (s) 0
H3 (s) 1]
Cl4 (s) 1]
1129 (s} 0
OFP (s} 0
U233 (s) 0
U235 (s) 0
Cm243+4 (s} 0
Np237 (s) 0
Sb125 (s) 0
mmEzs==as=zc=sszcaxz

TOTAL 49.471E-3
TOTAL TRU 494 .950E-9
TOTAL Eu 0
TOTAL SOLIDS 0

TOTAL PRECIPITATE 0.0 t/d
TOTAL SOLIDS 0.0 t/d
TOTAL MASS 50.000E-3 t/d
TOTAL VOLUME S0.416E-3 m3/d
DENSITY 0.992 t/m3
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TRU

Am

Pu

NO

Si

B

SrCo3
MnO4 -
Am{OH) 3
(o]

02

Mn
Pu{OH) 4
P205

502

coz2

12

N2

Co

Eu

in

Mg

Zr

Li

NO2 {g)
CsIX
TclX
Sugar
Co(OH} 3
S041IX
H+
(TcO4) -
B203 (s)
Mno2 (s)
H20 (s)
Zn0 (s)
Li20 (s)
TOC {s)
Na20 (s)
K20 (s)
Al203{s)
cao (s)
Cr203(s)
Fe203(s)
NiO (s}
MgO  (s)
§i02 (s)
Zr02 (s}
Ba0 (s)
Anion({s}
La203(s)
PbO2 (s)
uo3 (s}

MASS:

4.07

t/d

[}

o000 O0OO0O0O0o

00000 0CO0OODO00OO
D000 O0OO0OO0O0DO0ODO0OO0OOOOO0O0O0OOOO

146 .100E-12
0.

€2.

217.

0.

0.

[= =]

HFOOOOFROOOOOO

oo

0O0O00O0OoOd

OOOOOOOOOOOOOOOOCOOOOOOOOOOO

N

0

RPT-W375-TE00019, Rev. 0

Flowsheet Results for Envelope A/D at 60 t/d LAW Glass
STREAM 139 Vessel Vents HE” ~~ Offgas to Vessel Vents VOC

Cs137
Sr90

Tc99

Am241
Co60

EulS4
Eulss
Pu2138
Pu239
Pu240
Pu241

Cl4
1129
OFP
U233
U235

Cm243+4

Np237
Sbl125
Cs137
Sr9o
Tc99
Am241
Co60
Euls54
Eulss
Puz3isg
Pu239
Pu240
Puz41l
H3
Cl4
1129
OFP
U233
U235

cm243+4 (s)

Np237
sb125

TOTAL
TOTAL TRU
TOTAL Eu

ACTIVITY: TBq/d
499.200E-6
499.200E-9

202.330E-12
3.600E-9
0

o oo

1.150E-9
249.500E-12

(s)
(s)
(s)
(s)
(s)
(s)
{s)
(s)
(s)
{s)
(s}
(s)
(s)
(s)
(s)
(s}
(s)

(s}
(s)

O 0000000000000 OOO0OO0ODO0O0OOOODOODOO

B L P P T
499.704E-6

4.999E-9

0

TOTAL SOLIDS 0

TOTAL PRECIPITATE 0.0 t/d

TOTAL SOLIDS

0.0 t/d

TOTAL MASS 283.767 t/d
TOTAL VOLUME 235.699E3 m3/d
DENSITY 1.204E-3 t/m3l
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STREAM

TRU

Am

Pu

NO

Si

B

SrCo3
MnO4 -
Am(OH) 3
o]

02

Mn

Pu (OH) 4
P205

502

co2

12

N2

Co

Eu

Zn

Mg

Zr

Li

NO2 (g)
CsIX
TclX
Sugar
Co(OH)3
S041X
H+
(Tco4) -
B203 (s)
Mno2 (s)
H20 (s)
Zno (s)
Li20 (s)
TOC (s)
Na20 (s}
K20 (s)
Al203(s)
cao (s)
Cr203(s)
Fe203 (s)
Nio (s)
Mgo (s}
$i02 (s)
Zr02 (s}
BaO (s}
Anion{s)
La203 (s)
PbO2 (s)
uo3 (s)

RPT-W375-TE00019, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

Feed From Cesium Ion Exchange to Technetium Ion Exchange

MASS : t/d
1.099
58.806E-9
604 .269E-6
82.208E-9
0.192
7.789E-3
38.566E-3
2.115E-3
0.0
1.275
63.895E-6
775.839E-6
3.641
6.265
2.485
3.662E-3
68.605E-3
58.984E-3
0.670
60.892E-3
121 .068BE-6
8.903
70.743
314.244E-9
127.859E-6
215.069E-6
0.507
247.180E-6
526.913E-9
37.028E-6
0.0
14.249E-3
2.712E-3

12.430

4.287

omoOmoO oo
OWOoOWoOOoOo

551.940E-1
2.210E-9
0.0
2.0S4E-3
0.0
572.533E-12
37.362E-9
8.562E-3
1.353E-3
1.907E-3
730.432E-6
2.583E-6
0.
0

109.415E-12
0.0
444.227E-9
976 .34BE-9
117.494E-9
155.433E-9
9.210E-9
13.404E-9
11.413E-9
1.552E-9
2.954E-9
27.099E-9
2.710E-9
164.122E-12
11.385E-9
183.418E-12
729.928E-12
36.821E-9

ACTIVITY: TBq/d
Cs137 0.251
Sr9o 17.028
Tc99 3.991
Am241 68.497E-3
Co60 23.582E-3
EulS4 0.232
Eul55 0.232
Pu238 11.106E-3
Pu239 78.558E-3
Pu240 21.981E-3
Pu241 0.886
H3 0.0
C14 0
1129 2.670E-3
OFP 12.770E-3
U233 692.698E-6
u23s 15.054E-6
Cm243+4 0.0
Np237 5.456E-3
sh125 n o263
37 (s) 42.0 -6
Sr90 (s) 33.30vu-6
Tc99 (s} 77.423E-9
Am241 (s) 57.909E-9
Co60 (s) 373.503E-12
EulS4 (s) 1.942E-9
Eulss (s} 1.083E-9
Pu238 (s) 8.844E-9
Pu239 (s) 43.411E-9
Pu240 (s) 12.106E-9
Pu24l (s) 487.173E-9
H3 (s) 0.0
Cl4 (s) 0.0
1129 (s) 0.0
OFP (s) 0.0
U233 (s) 0.0
uz23s  (s) 0.0
Cm243+4 (s) 2.077E-9
Np237 (s) 0.0
Sbl25 (s) 1.19SE-9
asswmsoamwmzzsss=ss
TOTAL 23.210
TOTAL TRU 0.186
TOTAL Eu 0.464
TOTAL SOLIDS 76 .078E-6
TOTAL PRECIPITATE 0.0 t/d
TOTAL SOLIDS 1.824E-6 t/d
TOTAL MASS 96.081 t/d
TOTAL VOLUME 79.415 m3/d
DENSITY 1.210 t/m3
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RPT-W375-TE00019, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

STREAM 71 0. [NaOH Technetium Ion Exchange Residual Feed Displacement

MASS - t/d ACTIVITY: TBq/d

Al 0 Cs137 0
Ba 0 Sr90 0
Ca 0 Tc99 0
cd 0 Am241 0
Ccl 0 Co6€0 0
Cr 0 EulS4 0
F 0 EulsS 0
Fe 0 Pu238 0
Hg 0 Pu239 0
K 0 Pu240 0
La 0 Pu241 0
Ni 0 H3 1}
NO2 0 Cl4 0
NO3 0 1129 0
OH 560.084E-6 OFP 0
Pb 0 U233 0
PO4 0 U235 0
504 0 Cm243+4 0
TIC 0 Np237 0
T 0 Sb125 0
U 0 Cs137 (s) 0
Na 757.760E-6 Sr90 (s) 0
H20 0.132 Tc99 (s) 0
Cs ] Am241 (s) 0
Sr 0 Co60 (s) [¢]
Tc 0 EulS4 (s) 0
NH3 0 Eulss (s) 0
TRU 0 Pu238 (s) 0
Am 0 Pu239 (s) 0
Pu ] Pu240 (s) 0
NO ¢} Pu241 (s) [¢]
Si Y] H3 {s) 0
B [} Cl4 [§:3] 0
SrCco3 0 1129 (s) 4]
MnoO4 - ] OFP (s) 0
Am(OH) 3 0 U233 (s} 0
0 0 U235 (s) 0
02 Y] Cm243+4(s) 0
Mn 0 Np237 (s) 0
pPu(OH) 4 0 Sb125 (s) 0
P205 0 Tsscsswzsmssazzs===s
502 0 TOTAL 0
co2 0 TOTAL TRU 0
12 0 TOTAL Eu 0
N2 0 TOTAL SOLIDS 0
Co 0
Eu 0
Zn 0
Mg 0
Zr 0
Li [¢]
NO2 (g) 0
CsIX (]
TcIX 0
Sugar 4]
Co(CH) 3 0
SO4IX 0
H+ 0
(TcO4) - 0
B203 (s} 0
MnO2 ({(s) 4}
H20 (s) 0
zn0 (s) 0
Li20 (s) 0
TOoC (s} 0
Na20 {s) 0
k20 (s) 0
A1203(s) 0
cao (s) 0
Cr203(s) 0
Fe203 (s) 0
NiO (s} 4}
Mgo  (s) 0
si02 {s) 0
2r02 (s} [¢]
BaO (s} 0 TOTAL PRECIPITATE 0 t/d
Anion{s) 0 TOTAL SOLIDS 0 t/d
12203 (s) 0 TOTAL MASS 0.133 t/d8

02 (s) 0 TOTAL VOLUMEZ 0.132 m3/d
wul {s) 0 DENSITY 1.010 t/m3
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Pu

NO

Si

B

SrCo3

MnO4 -

Am{OH) 3

o

02

Mn

Pu(OH) 4

P205

s02

co2

I2

N2

Co

Eu

Zn

Mg

Zr

Li

NO2 (g)

CsIX

TelIX

Sugar

Co{OH) 3

SO4IX

H+

(TcO4) -

B203 (8)

Mno2 (s)

H20 ({s)

zno (s}

Li20 (s)

TOC (s)

Na20 (s)

K20 (s}

Al203(s)

cao (s)

Ccr203{s)

Fe203 (s)

Nio {s)

M0 {s)
02 (s)

+102 (s)

BaoO (s)

Anion(s)

La203(s)

PbO2 (s)

uo3  (s)

MASS:

t/a

000 o00o

0.79

OOQOOOOOOOOOOOOQQOOOOOOOOOOOOOOOOoOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

Cs137
S5r90
Tc99
Am241
Co60
Euls54
Eulss
Pu23s
Pu239
Pu240
Pu241
H3
Cl4
1129
OFP
U233
U23s

ACTIVITY:

Cm243+4

Np237
Sb12S
Csl37
Sr9o
Tc99
Am241
Co60
Euls54
Eulss
Pu23g
Pu239
Pu240
Pu241l
H3
Cl4
1129
OFP
U233
U23s

(s)
(s)
(s)
(s)
(s)
(s}
(s)
(s)
(s)
{s)
(s}
(s)
(s)
(s)
(s}
(3]
(s)

Cm243+4{s)

Np237
Sbl2s

TOTAL
TOTAL TRU
TOTAL Eu

(s)
(s)

TOTAL SOLIDS

TOTAL PRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DENSITY

RPT-W375-TE00019, Rev. O
Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

STREAM 164 TcIon Exchange Pre-Elution Rinse

TBg/d

0.790
0.792
0.998

0000000000000 O0DODOO0ODO0OOOO

COO0OO0O N OOODO0OO0OOOODOODOODOOODO

t/d
t/d
t/d
m3/d
t/m3
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Al
Ba
Ca
cd
Cl

SrCo3
Mno4 -
Am{OH) 3
o]

02

Mn
Pu{OH) 4
P205S
S02

coz2

12

N2

Co

Eu

Zn

Li

NO2 (g)
CsiX
TecIX
Sugar
Co (OH} 3
S041X
H+
(TcO4) -
B203 (s)
Mnoz (s)
H20 (s)
Zn0o (s}
Li20 (s)
TOC (s}
Na20 (s)
K20 (s}
Al1203(s)
cao0 (s)
Cr203{(s)
Fe203(s)
NiOo (s)
MgOo (s)
sio2 (s)
Zro2 (s)
Ba0o (s)
Anion(s)
La203 (s}
PbO2 {s)
uo3 (s}

MASS:

t/d
1]
]
(]
(]
0
0
0
0
0
0
0
0
1]
0
0
0.79

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

Flowsh F
STREAM 165 Technetium IX Pre-Elution Rinse

Cs137
Sr90
Tc99
Am241
Co60
EulS4
Eulss
Pu233
Pu239
Pu240
Pu241l
H3
Cl4
I129
OFP
U233
u23s

ACTIVITY:

Cm243+4

Np237
Sbl25
Cs137
Sr90
Tc99
Am241
Co60
Euls4
EulsSs
Pu23s
Pu239
Pu240
Pu24l
H3
Cl4
1129
OFP
U233
U235

(s}
{s)
(s)
(s)
{s)
(s}
(s)
(s)
(s)
{s)
{s}
(s)
(s)
(s)
(s)
(s}
(s)

Cm243+4(s)

Np237
Sbl25

TOTAL
TOTAL TRU
TOTAL Eu

(s)
(s)

TOTAL SOLIDS

TOTAL PRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DENSITY

RPT-W375-TE00019, Rev. 0

ilts for Envelope A/D at 60 t/d LAW Glass

TBq/d

0.790
0.792
0.993

OOOOOOOOOOOOOOOOOOOOOOOOQOQOO

0DO0OO0CO N ODOO0OO0ODOOOOO0OO0O

t/d
t/d
t/d
m3/d
t/m3
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RPT-W375-TE00019, Rev. 0
Flowsheet Resuits for Envelope A/D at 60 t/d LAW Glass

STt AM 62  Recycle to Feed from Technetium Ion Exchange

MASS : t/d ACTIVITY: TBqg/d

Al 0 Csl37 0

Ba 0 Sr90 0

Ca 0 Tc99 0

cd 0 Am241 0

Ccl1 0 Co60 0

Cr 0 EulS4 0

F 0 Eulss 0

Fe 0 Pu238 0

Hg 0 Pu239 0

K 0 Pu240 0

La 0 Pu241 0

Ni 0 H3 0

NO2 0 Cl4 0

NO3 0 1129 0

OH 2.243E-3 OFP 0

Ph 4] U233 Q

P 0 U235 0

Sua 0 Cm243+4 0

TIC 0 Np237 0

TOC 0 Sb125 0

u 0 Cs137 0

Na 3. 3 Sr90 sy 0

H20 <.suB Tc99 (s) 0

Cs 0 Am241 (s} 0

‘Sr 0 Co60 (s) 0

Te 0 EulSd (s) 0

NH3 0 Eulss (s) 0

TRU 0 Pu23g (s) 0

Am 0 Pu239 (s) 0

Pu 0 Pu240 (s) 0

NO 0 Pu241 (s) 0

Si 0 H3 (s) 0

B 0 C14 (s) 0

SrCo3 0 1129 (s) 0

MnO4- 0 OFP {s) 0

Am{OH) 3 0 U233  (s) 0

[v] 0 u23s  (s) 0

02 0 Cm243+4 (s) 0

Mn 0 Np237 (s) 0

Pu (OH) 4 0 Sb125 (s]) 0

P20S 0 S=szasssczasa=azsmzs

s02 0 TOTAL 4]

co2 0 TOTAL TRU 0

A 0 TOTAL Eu 0
0 TOTAL SOLIDS 0

co 0

Eu 0

Zn 0

Mg 0

ir 0

Li 0

NO2 (g} 0

CsIX 0

TcIX o]

Sugar 0

Co(OH) 3 0

S041X 0

H+ 0

(Tco4) - 0

B203 (s) 0

Mno2 (s) 0

H20 (s) 0

zno (s) 0

Li20 {s) 0

TOC (s) 0

Na20 (s) 0

K20 (s} 0

Al203(s) 0

cao (s) 0

Cr203 (s) 0

Fe203 (s) 0

Nio (s) 0

Mgo  (s) 0

8102 (s) 0

Zr02 (s) 0

Ba0o (s) 0 TOTAL PRECIPITATE 0 t/d

Anion(s) 0 TOTAL SOLIDS 0 t/d

La203 (s} 0 TOTAL MASS 2.113 t/d

P02 (s) 0 TOTAL VOLUME 2.097 m3i/d

vo3 (s) 0 DENSITY 1.008 t/m3
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RPT-W375-TEQ0019, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

STREAM 63  _.uate from Technetii  [on Exchange to Nitric Acid Recovery

MASS: t/d ACTIVITY: TBq/d

Al 6.0 Cs137 [
Ba 0.0 5r9%o Q
Ca 0.0 Tc99 3.792
cd 0.0 Am241 Q
c1 0.0, Co60 Q
Cr 0.0 Euls54 0
F 0.0 EulSss 0
Fe 0.0 Pu238 0
Hg 0.0 Pu239 0
K 0.0 Pu240 0
La 0.0 Pu241 0
Ni 0.0 H3 0
NO2 0.0 Cl4 0
NO3 0.0 1129 0
OH 0.0 OFP 0
Pb 0.0 U233 0
PO4 0.0 u23s 0
S04 0.0 Cm243+4 0
TIC 0.0 Np237 0
TOC 0.0 Sb125 0
U 0.0 Cs137 (s) 0

1.410E-3 Sr% ({s) 0
nev 11.917 Tc99 (s) 0
Cs 0.0 Am241 (s) 0
Sr 0.0 Co60 (s} 0
TC 0.0 Eul54 (s} [+]
NH3 0.0 Euls5 (s) 0
TRU 0.0 Pu238 (s) [¢]
Am 0.0 Pu239 (s) 0
Pu 0.0 Pu240 (s) 0
NO 0.0 Pu241 (s) 0
si 0.0 H3 (s} 0
B 0.0 Cl4  (s) 0
SrCo3l 0.0 I129 (s} [+]
MnO4 - 0.0 OFP (s) [+]
Am{OH) 3 0.0 U233 (s) 0
) 0.0 uz23s (s} Y
02 0.0 Cm243+4 (s} [+]
Mn 0.0 Np237 (s) 0
Pu (OH) 4 0.0 5b125 (s) 0
P205 0.0 P
502 0.0 TOTAL 3.792
coz 0.0 TOTAL TRU [+]
12 0.0 TOTAL Eu 0
N2 0.0 TOTAL SOLIDS [}
Co 0.0
Eu 0.0
Zn 0.0
Mg 0.0
2r 0.0
Li 0.0
NO2 (g) 0.0
CsIX 0.0
TcIX 0.0
Sugar 0.0
Co (OH) 3 0.0
SO41IX 0.0
H+ 0.0
(TcO4) - 9.992E-3
B203 (s) 0
Mno2 {s) 1}
H20 (s) 0.0
Zno0 (s} 0
Li20 (s} 1}
TOC (s) 0.0
Na20 (s} 0.0
K20 (s) 1}
Al203(s) 0
cao (s) 0
Cr203(s) 0.0
Fe203 (s} [}
Nio (s) 0
Mgo  (s) 1}
$i02 {s) 0
2r02 (s) [}
BaO (s) 0 TOTAL PRECIPITATE 0.0 t/d
Anion{s) 0.0 TOTAL SOLIDS 0.0 t/d
La203(s) 0.0 TOTAL MASS 11.929 t/d
PbO2 (s) 0 TOTAL VOLUME 11.861 m3/d
uo3l (s) QO DENSITY 1.006 t/m3
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RPT-W375-TE00019, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

STREAM 173 Fresh SL-639 Ion Exchange Resin Feed to Technetium Ion Exchange

MASS: t/ad ACTIVITY: TBq/d

Al [v] Csl137 [v]
Ba [v] Sr9o 0
Ca 0 Tc99 0
cd 0 Am241 0
Cl [v] Co60 [v]
Cr 0 EulS4 0
F 0 EulS55 0
Fe 0 Pu238 0
Hg 0 Pu239 0
K 0 Pu240 0
La 0 Pu24l 0
Ni 0 H3 0
NO2 0 Cl4 0
NO3 0 I129 0
OH 0 OFP [}
Pb 0 U233 0
PO4 0 U23s 0
504 0 Cm243+4 0
TIC 0 Np237 0
TOC 0 Sbl2S 0
u 0 Csl137 (s} 0
Na 0 Sr9o (s) 0
H20 799.682E-6 Tc99 (s) 0
Cs 0 Am241 {s) 0
Sr 0 Co60 {s) o]
Tc 0 EulS4 (s) 1]
NH3 0 EulS55 (s) [}
TRU 0 Pu238 (s) 0
Am 1} Pu239 (s) 0
Pu 0 Pu240 (s) 0
NO 0 Pu24l (s) [}
Si 0 H3 (s) 0
B 0 Cl4 (s) 0
SrCo3 0 1129 (s) 0
MnoO4 - 0 OFP (s} 0
Am(OH) 3 0 U233 (s) 0
(o} 0 U235  (s) 0
02 0 Cm243+4(s) 0
Mn [ Np237 (s} 0
Pu (OH) 4 0 Sb12s (s} 0
pP205 0 amssmszossaz=ss==as
SO2 0 TOTAL 0
co2 0 TOTAL TRU 4]
I2 0 TOTAL Eu 0
N2 0 TOTAL SOLIDS 0
Co 0

Eu 0

Zn 0

Mg 0

2r 0

Li 0

NO2 {g) 0

CsIX [

TcIX 93.419E-3

Sugar 0

Co{OH) 3 [}

SO41X [}

H+ 0

(TcO4} - 0

B203 (s) ¢}

Mno2 (s) 0

H20 (s) 0

zn0 (s) [1}

Li20 (s) 0

TOC (s) 0

Na20 (s} 0

K20 (s) 0

Al203(s) 0

cao (s) 0

Cr203(s) 1]

Fe203 (s) [}

NiO (s) 0

Mgo (s) 0

§i02 (s) 0

2r0o2 (s) 0

Bao (s} 0 TOTAL PRECIPITATE 0 t/ad
Anion(s) 0 TOTAL SOLIDS 0 t/d
La203(s) 0 TOTAL MASS 94.218E-3 t/d
PbO2 (s} 0 TOTAL VOLUME 79.968E-3 m3/ad
vo3  (s) o] DENSITY 1.178 t/m3
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. RPT-W375-TE0Q0Q019, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAW Gl

STREAM 175 Spent SL-639 Ion Exchange Resin from Technetium Ion Exchange

MASS: t/d

Na
H20 799.682E-
Cs
Sr
Tc
NH3
TRU
Am
Pu
NO
Si

B

SrCo3
MnO4 -
Am{OH) 3
(o]

02

Mn
Pu(OH)4
P20S

502

coz

I2

N2

Co

Eu

Zn

Mg

Zr

Li

NO2 (g)
CsIX
TclX 93.419E-
Sugar
Co{OH}3
S041IX
H+
(TcO4) -
B203 (s)
Mno2 (s)
H20 (s)
zno (8)
Li20 (s)
TOC (%)
Na20 (s)
K20 (s)
A1203 (s}
cao (s)
Cr203 (s}
Fe203(s)
Nio (s}
Mgo  (s)
si02 (s)
2r02 (s)
BaO (s)
Anion (s}
La203 (s)
PbO2 (s}
vo3 (s}

OMO0OO0OO0CODO0O0O0O0O0O0O0OODOOCOO0O0O0O0O0O

OOOOOOOOOOOOOOOOOOOOOOOOOOWOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

Csl37
Sr9o
Tc99
Am241
Co60
Euls54
Eulss
Pu238
Pu239
Pu240
Pu241
H3
Cl4
1129
OFP
U233
U235

ACTIVITY:

Cm243+4

Np237
Sb12s
=137
90
1c99
Am241
Co60
Eul54
Eulss
Pu23s8
Pu239
Pu240
Pu241
H3
Cl4
1129
OFP
U233
U235

Cm243+4 (s)

Np237
Sb125

TOTAL

TOTAL TRU

TOTAL Eu

TOTAL SOLIDS

TOTAL PRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DENSITY

(s)
(s}
(s)
(s}
{s)
(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s)
{s)

(s)
(s)

0

0
94.218E-3
93.688E-3
1.006

TBg/d

OO0 0000000000000 O0O0LO0N00O0O0O0O0OCO0OO0OO0OO0O0OCOOoO0

0

0
0
[

t/d
t/d
t/d
m3/d
t/m3
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RPT-W375-TE00019, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

STREAM 157 Recovered resin from Cs and Tc Ion Exchange

MASS : t/d : ACTIVITY: TBq/d
Al 0 Cs137 0
Ba 0 Sr90 0
Ca 0 Tc99 0
cd 0 Am241 0
Cl 0 Co60 0
Cr 0 EulS54 0
F ¢} Eulss 0
Fe 0 Pu233 0
Hg ¢} Pu239 0
K 0 Pu240 0
La ¢} Pu241 0
Ni 0 H3 0
NO2 0 Cl4 0
NO3 0 1129 0
OH 0 OFP 0
Pb 0 U233 0
PO4 0 U235 0
504 0 Cm243+4 0
TIC 4} Np2137 0
TOC o Sb125 0
u (] Cs137 (s) 0
Na 0 Sr9o (s} 0
H20 1.581E-3 Tc99 5}
Cs 0 Am241 .s) 0
Sr 0 Co60 (s) 0
Tc 0 EulS54 {s) 0
NH3 0 Eulss (s) ¢}
TRU 0 Pu238 (s) 0
Am 0 Pu239 (s) 0
Pu 0 Pu240 (s) 0
NO 0 Pu24l1 (s) 0
Si 0 H3 (s) 0
B 0 Cl4 (s} 0
Srco3 0 1129 (s) 0
MnO4 - 0 OFP (s) ¢}
Am{OH) 3 0 U233 (s) 0
[s] 0 U235  (s) 0
02 0 Cm243+4(s) 0
Mn 0 Np21317 (s} 0
Pu (OH) 4 0 Sb125 (s) 0
P205 0
502 0 TOTAL 0
coz2 0 TOTAL TRU 0
12 0 TOTAL Eu 0
N2 0 TOTAL SOLIDS 0
Co 0
Eu 0
Zn 0
Mg 0
ir 0
Li 0
NO2 (g) 0
CsIX 0.122
TclX 93.419E-3
Sugar 0
Co{OH)3 0
S041IX 0
He+ 0
(TcO4) - 0
B203 (s) 0
Mno2 (s) 0
H20 (s} 0
Zn0 (s} [+}
Li20 (s} 0
TOC (s) 0
Na20 (s) 0
K20 (s) 0
Al203 (s} 0
cao (s) 0
Cr203 (s) 0
Fe203(s) 0
Nio (s) o]
Mgo (s) 0
§i02 (s) 0
Zroz (s) (o]
Bao (s) 0 TOTAL PRECIPITATE 0 t/d
Anion(s) ¢} TOTAL SOLIDS 0 t/d
La203(s) 0 TOTAL MASS 0.217 t/a
PbO2 (s) 0 TOTAL VOLUME 0.216 m3i/d
uo3l (s) 0 DENSITY 1.005 t/m3
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ST AM 64

SrCo3
Mno4 -
Am{OH) 3
e}

02

Mn
Pu(OH) 4
P205

S02

coz2

I2

N2

Co

Eu

Zn

Mg

2r

Li
NO2{g)
CsIX
TcIX
Sugar
Co (OH} 3
S041IX
H+
{TcO4) -
B203 (s)
Mno2 (s)
H20 (s}
zno (s}
Li20 (s)
TOC (s)
Na20 (s)
K20 (s)
A1203(s)
cao (s}
Cr203(s)
Fe203 (s}
Nio (s)
Mgo (s}
5i02 ({s)
Zr02 (s)
Ba0 (s}
Anion(s)
La203(s)
Pbo2 (s)
vol  (s)

RPT-W375-TE00019, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

Overheads from Technetium HNO; Recovery Evaporator

MASS: t/d
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Cs137
Sr90
Tc99
Am241
Co60
EulS4
Eulss
Pu23B
Pu239
Pu240
Pu24l
H3
Ci4
1129
OFP
U233
U23s

ACTIVITY:

Cm243+4

Np237
Sbl2s
Ce137
0
Tc99
Am241
Co60
Euls4
Eulss
Pu238
Pu239
Pu240
Pu241
H3
Ci4
1129
OFP
U233
u23s

(s)
(s)
(s)
(s)
(s)
{s)
(s}
(s)
(s)
(8)
(s)
{s)
(s)
(s)
{s)
(s)
(s}

Cm243+4 (s)

Np237
Sb125

TOTAL

TOTAL TRU

TOTAL Eu

(s)
(s)

TBq/d

3.792E-

D000 O00O0OO0ODO0OO0O0O0O0O0D0O0OO0O0O00O0O00O0OO000O0O0O0O00C0O0OO0OO0ORCOO

3.792E-6

TOTAL SOLIDS

TOTAL PRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DENSITY

11

0.0

.914
11.
.998

938

0
a
0

t/d
t/d
t/d
m3/d
t/m3
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S.. EAM 65
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Cr
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Hg
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Ni

NO2

NO3
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Pb

PO4

S04

TIC
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u

Na
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Cs

Sr

Tc

NH3

TRU

Am

Pu

NO

si
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SrCo3
Mnod -
Am{OH) 3
[e]

02

Mn
Pu{OH) 4
P205

502

co2

12

N2

Co

Eu

in

Mg

Zr

Li

NO2 (g)
CsIX
TcIX
Sugar

Co (OH) 3
SO41IX
H+
{Tco4) -
B203 (s)
Mno2 ({s)
H20 (s)
zZno (s)
Li20 (s)
TOC (s)
Na20 (s)
k20 {s)
Al1203 (s)
cao (s}
Cr203{(s)
Fe203(s)
NiOo (s)
Mgo  (s)
sio2 (s)
2r02 (s)
Bao (s}
Anion(s}
La203(s)
eb02 (s}
vol  (s)

RPT-W375-TEQ0019, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

H,0 Recycle from Technetium HNO; Recovery Rectifying Column

MASS :

t/d

1.215

=
o

8.622

o o o
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Cs137
Sr90
Tc99
Am241
Co60
EulS54
EulS5s
Pu238
Pu239
Pu240
Pu241
H3
Cl4
I129
OFP
U233
U235

ACTIVITY:

Cm243+4

Np237
Sbl2s
Cs137
Sr90
TCc99
Am241
Co60
Eulsd
Eulss
Pu238
Pu239
Pu240
Pu241
H3
Cl4
1129
OFP
U233
U235

(s)
(s)
(s)
(s)
(s)
{s)
(s)
(s)
(s)
(s}
(s)
(s)
(s)
(s)
(s)
(s)
(s)

Cm243+4 (s)

Np237
Sb125

TOTAL
TOTAL TRU
TOTAL Eu

(s)
(s)

3.271E-

TOTAL SOLIDS

TOTAL PRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DENSITY

TBq/d

3.271E-

0.0

10.282
10.303
0.998

O0000D00O0O000O0O0OO0O0O00DO0O0O0ONMOO

OCOoOO0OMI OO0OO0OO0O0DO0O0OO0DO0O0O0O0OO0O0OO0O

t/d
t/d
t/d
mi/ad
t/m3
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RPT-W375-TE00019, Rev. 0

Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

STREAM 66  Overheads from Technetium HNO; Recovery Rectifying Column

MASS : t/d

CO0O000000O0O0O0OO0OLO0OOOOECOOO
0CO0O000000O0O0OROOOO0OOOOOOO

Na 194.505E-12

H20 1.

Srco3
MnoO4 -
Am{OH) 3
o}

02

Mn
Pu(OH) 4
P20S

S02

co2

12

N2

Co

Eu

Zn

Mg

Zr

Li

NO2 (g)
CsIX
TcIX
Sugar

Co (OH) 3
S041X
H+
(TcO4) - 1.370
B203 (s)
Mno2 (s)
H20 (s)
zno (s)
Li20 (s)
TOC (s)
Na20 (s}
K20 (s}
Al203(s)
cao (s)
Ccr203(s)
Fe203(s)
NiO (s)
Mgo  (s)
$i02 (s)
2r02 (s}
BaO (s)
Anion{s}
La203(s)
PbO2 (s}
vo3l (s)

632
0.0

0000000000000 O000O00O0QOO0

OOOOOOOOOOOOOOOOOOOOOOOOO

(O = === ===~ -]
OO;DOOOOOOOOOOOOOOOOOO\OOOOOOOOOOOOO
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Csl37
Srso0
Tc99
Am241
Co60
Eul54
Eulss
Pu238
Pu239
Pu240
Pu241l
H3
Cl4
1129
OFP
U233
U235

ACTIVITY:

Cm243+4

Np237
Sbi2s
Csl137
Sr9o
Tc99
Am241
Co60
EulS4
Eulss
Pu238
Pu239
Pu240
Puz4l
H3
Cl4
1129
OFP
U233
0235

(s}
{s)
(s)
(s)
(s)
(s}
(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s)
{s)
(s}

Cm243+4 (s)

Np237
Sb125

TOTAL
TOTAL TRU
TOTAL Eu

(s)
(s)

TBq/d

520.816E-

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO\DOO

520.B1l6E-9

TOTAL SOLIDS

TOTAL PRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DENSITY

0.0
0.0
1.632
1.635
0.998

[= el e]

c/d
t/d
t/d
m3/d
t/m3
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STREAM 67

Al
Ba
Ca
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TRU
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MnoO4 -
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Pu (OH) 4
P205
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co2

I2

N2

Co

Eu

Zn

Mg

Zr

Li

NOZ2 (g)
CsIX
TelX
Sugar

Co (OH) 3
SO4IX

H+
(TcO4) -
B203 (s)
Mno2 (s}
H20 (s)
zZzno (s)
Li20 (s}
TOC (s)
Naz20 (s)
K20 (s}
A1203 (s)
cao (s)
Cr203(s)
Fe203 (s)
Nio (s)
Mgo (s)
5i02 (s)
Zr02 (s)
pao (s)
Anion{s)
La203(s)
P02 (s)
uo3l (s)

RPT-W375-TE0Q019, Rev. 0

Flowsheet Resuits for Envelope A/D at 60 t/d LAW Glass

Technetium Ion Exchange Eluant Water Make-Up

MASS : t/d

1.63

0000000000000 O0000000O0000000000000000000000000000000DO0O0RLODOUVNOO0O0D00000000000000O0CO0OO0O0O0O

Cs137
Sr90
TcS9
Am241
Co60
Eul54
Eulss
Pu23s
Pu239
Pu240
Pu241
H3
Cla
I129
OFP
u233
u23s

ACTIVITY:

Cm243+4

Np237
Sb125

revaqg

TC99
Am241
Co60
EulS4
Eul55
Pu23s
Puz23se
Puz40
Puz4l
H3
C14
1129
OFP
U233
u23s

(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s}
(s)
(s)
(s)

Cm243+4 (s}

Np237
Sbl2s

TO1
TOTAL 1ry
TOTAL Eu

(s)
(s)

L]
n
n
n
n
[}
]
n
n
"
u
"
i
u
L]
n
n
"

TOTAL SOLIDS

TOTAL PRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DENSITY

TBg/d

1.635
1.638
0.998

OO0 Il O00O0O0000D0DO0O00O0D00O0DO0DODO0CO0O00LO0O00O0OOLO0OO0O0OO0O0O0O0OOOO0OO0O

t/d
t/d
t/d
m3/d
t/m3
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RPT-W375-TE00019, Rev. 0

Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

STREAM 68  Technetium Ion Exchange Eluant Demineralised Water

MASS : t/d

Na 1.21

TRU
Am

Pu

NO

Si

B
Srco3
MnO4 -
Am(OH) 3
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Mn

Pu (OH) 4
P205S
502
co2
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N2

Co

Eu

Zn

Mg

Zr

Li
NO2{g)
CsiX
TcIX
Sugar
Co (OH) 3
5041X
H+
(Tco4) - 8.622
B203 (s)

Mno2 (s)

H20 (s)

Zno {s)

Li20 (s)

TOC (S}

Na20 (s)

K20 (s}

A1203(s)

cao (s)

Ccr203(s)

Fe203 (s)

Nio (s)

Mgo  (s)
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Co60
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Eulss
Pu23s8
Pu239
Pu240
Pu241l
H3
Cl4
1129
OFP
U233
U235

ACTIVITY:

Cm243+4

Np2137
Sb125s
Cs137
Sr90
Tc99
Am241
Co60
EulsS4
Eulss
Pu238
Pu239
Pu240
Pu241
H3
Cl4
1129
OFP
U233
U235

(s)
(s)
{s)
(s)
(s}
{s)
(s)
(s)
(s)
(s)
(s)
(s}
(s)
(s)
{s)
(s)
(s)

Cm243+4 (s)

Np237
Sb125

TOTAL
TOTAL TRU
TOTAL Eu

(s}
(9)

TOTAL SOLIDS

TOTAL PRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DENSITY

TBq/d

3.271E-

0.0

11.917
11.876
1.003
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STRE 473

PO4

TOC

TRU

Am

Pu

NO

Si

B

Srco3
Mno4 -
Am(OH) 3
o
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Mn
Pu(OH) 4
P205

s02

co2
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N2

Co
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Zn
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Zr

Li
NO2(g)
CsIX
TclX
Sugar
Co (OH) 3
SO41X
H+
(TcO4) -
B203 (s)
Mno2 (s)
H20 (s)
zZno (s}
Li20 (s}
TOC (s)
Na20 (s)
K20 (s)
A1203(s)
cao (s)
Cr203(s)
Fe203 (s)
NiO (s)
Mgo (s)
sio2 (s}
2r02 {s)
Ba0O (s)
Anion{s}
La203 (s}
PbO2 (s)
uo3l  (s)

R

MASS:

RPT-W375-TE00019, Rev. 0

Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

eration Caustic Recycle for TcIX Column Feed Displacement

t/d

1.682E-

2.276E-3
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(=N,
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ACTIVITY:
Cs137
Sr9o
Tc99
Am241
Co60
EulS4
Eul5ss
Pu23s
Pu239
Pu240
Pu241
H3
Ci4
I129
OFP
U233
U235
Cm243+4
Np237
Sbi2s
Cs137 (s)
Sr90 (s)
Tc99 (s)
Am241 (s)
Co60 (s}
Eul54 (s)
EulsSS5 (s)
Pu238 (s)
Pu239 (s}
Pu240 (s)
Pu241 (s)
H3 (s)
Cl4 (s}
1129 (s)
OFP (s}
U233 (s}
U23s  (s)
Cm243+4 {s)
Np237 (s)
Sb125 (s)
TOTAL
TOTAL TRU
TOTAL Eu

TOTAL SOLIDS

TOTAL PRECIPITATE
TOTAL SOLIDS

TOTAL MASS

TOTAL VOLUME

DENSITY

TBq/d

1.190
1.180
1.009
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STREAM 60
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$i02 (s)
2r02 (s}
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La203(s)
PbO2 (s}
uo3l  (s)

0.1M NaOH TecIX Residual Feed Displacement

MASS :

t/d

2.243E-
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RPT-W375-TEQO{ ), Rev.0

Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

Csl3i?
Srseo
Tc99
Am241
Co60
Eul54
Euls5
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Pu239
Puz240
Pu241
H3
Cl4
1129
OFP
U233
u23s

ACTIVITY:

Cm243+4

Np237
Sbl25
Csl3?
Sr9o
Tc99
Am241
Caé0
EulS4
Eulss
Pu238
Pu239%
Pu240
Pu24l
H3
C14
1129
OFP
U233
uU23s

Cm243+4 (s)

Np2317
Sb12Ss

TOTAL
TOTAL TRU
TOTAL Eu

TOTAL SOLIDS

TOTAL PRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DENSITY

(s)
(s)
(s)
(s)
(s)
(s)
{s)
(s)
{s)
{s)
(s)
(s)
{s)
(s}
{s)
{s)
(s}

(s}
(s)

TBg/d

EE==sS=sawzaroda=z

1.323
1.319
1.003

QOO0 H OO0 0O0DO0O0VDO0OO0DO0DODOOLDODOOOO0DDOOLOOLOLOOOODOODOO0OO

t/d
t/d
t/d
m3/d
t/ml

Page A-66
31 March 2000




STREAM 61
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Bao (s)
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ACTIVITY:
Csl137
Srso
Tc99
Am241
Co60
Euls54
Eulss
Pu238
Pu239
Pu240
Pu241
H3
Cl4
1129
OFP
U233
u23s
Cm243+4
Np237
5bl125
Cs137 (s)
8r90 (s)
Tc99 (s)
Am241 (s}
Co60 (s)
Euls4 (s)
Eul55 (s)
Pu238 (s)
Pu239 ({s)
Pu240 (s}
Pu241 (s)
H3 (s}
Cl4 (s}
1129 (s}
OFP (s)
U233 (s)
U235 {s)
Cm243+4 (s}
Np237 (s)
Sbi2s (s}
TOTAL
TOTAL TRU
TOTAL Eu

TOTAL SOLIDS

TOTAL PRECIPITATE
TOTAL SOLIDS

TOTAL MASS

TOTAL VOLUME

DENSITY

RPT-W375-TE00019, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

0.25M NaOH Feed for pH adjustment of Tc IX Column

TBq/d

0.800
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Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

STREAM 70 C: entrated Technetium LAW Intermediate Product

MASS : t/d

Na 1.410
H20 3.109

TRU

Pu

NO

Si

B

Srco3
MnO4 -
Am({OH) 3
o]

02

Mn
Pu{OH)4
P205

S02

co2

12

N2

Co

Eu

Zn

Mg

Zr

Li

NO2 {g)
CsIX
TcIX
Sugar
Co(OH)3
SO41IX
H+
(TcO4} - 9.992
B203 (s)
Mno2z (s)
H20 (s)
Zn0 (s)
Li20 (s)
TOC (s)
Na20 (s)
K20 (s)
Al203(s)
cao (s)
Cr203 (s}
Fe203 (s)
NiO (s}
Mgo (s)
sio2 {s)
Zro2 {s)
BaO (s)
Anion{s)
La203 (s}
PbO2 (s)
yo3 (s}

o

(=]
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ACTIVITY: TBq/d
Cs137 0
Sr9o 0
Tc99 3.792
Am241 0
Co60 0
Eul54 0
Eulss 0
Pu238 0
Pu239 0
Pu240 0
Pu241l 0
H3 0
Cl4 0
1129 0
OFP 0
U233 0
U235 0
Cm243+4 0
Np237 0
Sb12s 0
Cs137 0
Sr80 &y 0
Tc99 (s) 0
Am241 (s) 0
Co60 (s) 0
EulS4 (s) 0
Eul5s (s) 0
Pu238 (s) 0
Pu239 (s) 0
Pu240 (s) 0
Pu24l {s) 0
H3 (s) 0
Cl4 (s) 0
1129 (s) 0
OFP (s) 0
U233 (s) 0
U235 (s) 0
Cm243+4 (s) 0
Np237 (s) 0
Sb125 (s) 0
==sasccmmaszzos=za==
TOTAL 3.792
TOTAL TRU 0
TOTAL Eu 0
TOTAL SOLIDS 0
TOTAL PRECIPITATE 0.0 t/d
TOTAL SOLIDS 0.0 t/d
TOTAL MASS 14.511E-3 t/d
TOTAL VOLUME 6.761E-3 m3/d
DENSITY 2.140 t/m3
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RPT-W375-TEQ0019, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

STREAM 13 Feed from Tc Ion Exchange to LAW SBS Recycle Mixing Vessel
MASS: t/d ACTIVITY: TBq/d

Al 1.099 Cs137 0.251
Ba 58.806E-9 Sr9o 17.028
Ca 604 .269E-6 Tc99 0.200
cd 82.208E-9 Am241 68.497E-3
cl 0.192 Co60 23.5B82E-3
Ccr 7.789E-3 Eul5d 0.232
F 38.566E-3 Eul5S 0.232
Fe 2.115E-3 Pu238 11.106E-3
Hg 0.0 Pu239 78.558E-3
K 1.275 Pu240 21.981E-3
La 63.895E-6 Pu241 0.886
Ni 775.839E-6 H3 0.0
NO2 3.641 cl4 0
NO3 6.265 1129 2.670E-3
OH 2.487 OFP 12.770E-3
Pb 3.662E-3 U233 692.698E-6
PO4 68.60SE-3 U235 15.054E-6
504 58.984E-3 Cm243+4 0.0
TIC 0.670 Np237 5.456E-3
TOC 60.892E-3 Ssb12S 0.363
U 121.068E-6 Cs137 (s) 42.016E-6
Na 8.904 Sr9o  (s) 33.369E-6
H20 71.139 Tc99 (s) 77.423E-9
Cs 314 .244E-9 Am241 (s) 57.909E-9
sr 127.859E-6 Co60  (s) 373.503E-12
Tc 215.069E-6 EulS4 (s) 1.942E-9
NH3 0.507 EulSS (s) 1.083E-9
TRU 247.1B0E-6 Pu238 (s) 8.844E-9
Am 526.913E-9 Pu239 (s) 43.411E-9
Pu 37.028E-6 Pu240 (s) 12.106E-9
NO 0.0 Pu24l (s) 487.173E-9
si 14.249E-3 H3 (s) 0.0
B 2.712E-3 Cl4 {s) 0.0
Srco3 0.0 1129 (s} 0.0
Mno4 - 0.0 OFP  (s) 0.0
Am(OH) 3 0.0 U233  (s) 0.0
o 12.430E-3 U235 (s) 0.0
02 0.0 Cm243+4 (s) 2.077E-9
Mn 4.287E-3 Np237 (s) 0.0
Pu (OH) 4 0.0 S$bl125 (s} 1.19SE-9
P205 551.940E-1 ==s==
S02 2.210E-9 TOTAL 19.418
o2 0.0 TOTAL TRU 0.186
12 2.054E-3 TOTAL Eu 0.464
N2 0.0 TOTAL SOLIDS 76.078E-6
Co 572.533E-12

Eu 37.362E-9

Zn 8.562E-3

Mg 1.353E-3

Zx 1.907E-3

Li 730.432E-6

NO2 (g) 2.583E-6

CsIX 0.0

TcIX 0.0

Sugar 0.0

Co (OH) 3 0.0

SO41IX 0.0

H+ 49.0B6E-9

(TcO4) - 4]

B203 (s) 0.0

Mno2 (s) 12.372E-9

H20 (s) 0.0

Zno  (s) 109.41SE-12

Li20 (s) 0.0

TOC (s} 444.227E-9

Na20 (s) 976.348E-9

K20 (s) 117.494E-9

A1203(s) 155.433E-9

cao (s) 9.210E-9

Cr203(s) 13.404E-9

Fe203(s) 11.413E-9

Nio (s) 1.552E-9

Mgo (s) 2.954E-9

$i02 (s) 27.099E-9

Zro2 {s) 2.710E-9

Ba0O (s) 164 .122E-12 TOTAL PRECIPITATE 0.0 t/d
Anion(s) 11.385E-9 TOTAL SOLIDS 1.824E-6 t/d
La203(s) 183.418E-12 TOTAL MASS 96.469 t/d
PbO2 (s) 729.928E-12 TOTAL VOLUME 79.707 m3/4d
uo3z (s) 36.821E-9 DENSITY 1.210 t/m3

Mawurls 7ANN



STREAM 75

NO

Si

B

SrCO3
Mno4 -
Am(OH} 3
0

02

Mn
Pu(OH)4
P205

$02

co2

I2

N2

Co

Eu

in

Mg

Zr

Li

NO2 (g)
CsIX
TcIX
Sugar
Co{OH}3
SO041IX
H+
(TcO4) -
B203 (s)
Mno2 (s)
H20 (s)
Zno (s)
Li20 (s}
TOC {8}
Na20 (s)
K20 (s)
Al203(s)
ca0 {s)
Cr203(s)
Fe203(s)
Nio (s)
Mgo  (s)
sio2 (s)
zr02 (s}
Bao (s)
Anion(s)
La203(s)
‘Pb02 (s)
uo3l (s)

RPT-W375-TE00019, Rev. 0

Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

Feed to LAW Melter Feec raporator
MASS: t/d ACTIVITY: TBq/d
1.134 Cs137 0.260
59.400E-9 Sr9o 17.200
15.166E-3 Tc99 0.293
91.220E-9 Am241 68.842E-3
0.262 Co60 23.701E-3
7.867E-3 Eulb54 0.233
4R 207E-3 Eulss 0.233
.103E-3 Pu23s 11.162E-3
3yw.2B9E-12 Pu239 78.953E-3
1.342 Pu240 22.091E-3
64.217E-6 Pu24l 0.891
778.431E-6 H3 0.0
3.641 Cl4 0
8.634 1129 2.670E-3
1.930 OFP 12.835E-3
3.679E-3 U233 696.179E-6
69.986E-3 u23s 15.129E-6
64 .608BE-3 Cm243+4 0.0
0.670 Np237 $.4B4E-3
60.8392E-3 Sbiz2s 0.365
121.676E-6 Cs137 (s) 43.448E-6
8.993 °~90 (s) 33.70AF-6
105.660 29 (s) 113.85 9
324 .955E-9 Am241 (s) 58.200E-9
129.150E-6 Co60 (s) 375.380E-12
321.373E-6 EulS4 (s) 1.952E-9
0.507 EulS5 (s) 1.089E-9
248.422E-6 Pu238 (s} 8.888E-9
529.561E-9 Pu239 (s) 43.629E-9
37.214E-6 Pu240 (s) 12.167E-9
0.0 Pu24l1 (s} 4B89.621E-9
52.076E-3 H3 (s) 0.0
62.881E-3 Cl4 (s) 0.0
0.0 1129 (s) 0.0
0.0 OFP (s) 0.0
0.0 U233 (s} 0.0
3.074 u23s (s) 0.0
0.0 Cm243+4 (s) 993.340E-12
4.308E-3 Np237 (s) 0.0
0.0 Sb125 {s) 1.201E-9
103.655E-9 =aamzzcsszczsmsz==a
377.413E-9 TOTAL 19.702
0.0 TOTAL TRU 0.187
2.054E-3 TOTAL Eu 0.467
0.0 TOTAL SOLIDS 77.886E-6
575.405E-12
37.550E-9
30.569E-3
5.919E-3
5.805E-3
737.807E-6
178.344E-6
0.0
0.0
0.0
0.0
978.820E-12
3.275E-6
0.0
0.0
12.372E-9
0.0
109.415E-12
0.0
444 .227E-9
976.34BE-9
117.494E-9
155.433E-9
9.210E-9
13.404E-9
11.413E-9
1.552E-9
2.954E-9
27.099E-9
2.710E-9
164.122E-12 TOTAL PRECIPITATE 0.0 t/ad
11.385E-9 TOTAL SOLIDS 1.824E-6 t/d
183.418E-12 TOTAL MASS 136.298 t/d
729.928E-12 TOTAL VOLUME 118.287 m3/d
36.821E-9 DENSITY 1.152 t/m3
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STREAM 74

Pu
NO
Si

B

SrCo3
MnoO4 -
Am{OH) 3
o]

02

Mn

Pu (OH) 4
P20S

502

coz

I2

N2

Co

Eu

in

Mg

Zr

Li
NO2{g)
CsIX
TcIX
Sugar
Co{CH}3
SO41X
H+
(TcO4) -
B203 (s)
Mno2 (s)
H20 (s)
zZn0 (s)
Li20 (s)
TOC (s)
Na20 {(s)
K20 (s}
Al203 (s}
cao (s)
Cr203(s)
Fe203 (s)
Nio (s)
Mgo (s)
5102 (s}
Zro2 (s}
Bao (s}
Anion{s)
La203(s)
PbO2 (s)
vol  (s)

RPT-W375-TE00019, Rev. 0

Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

Overheads from LAW Melter Feed Evaporator

MASS:

t/d
1.134E-

15.351E-

504.683E-~
225.700E-

14.145E-

384.844E-

563.834E-1
322 .340E-
507.207E-
248.422E-1

3.074

4.321

2.054

cooomMoOoCOoCOoOMOmMOOo

30.661E-
5.967E-
S.80SE-
737.807E-1
178.344E-1
0.

0.

0.

coOoOoOwoOoOoOOoOOOMNOONMOOO

0000000 O0OO0ODOODO0ODO0OODOO0OO0OCO0COOO0OOOO

6

2
9
9
2

[
9
2
2
o]

Cs137
Sr9o
Tc99
Am241
Co60
Eul54
Eulss
Pu238
Puz3s
Pu240
Pu241
H3
Cl4
1129
OFP
U233
vz23s

ACTIVITY:

Cm243+4

Np237
Sbl2s
Cs137
Sr9o
Tc99
Am241
Co60
Euls4
Eulss
Pu23s
Pu239
Pu240
Pu241
H3
Cl4
I129
OFP
U233
U235

{s)
(s}
(s)
(s)
(s)
(s)
(s)
(s)
(s}
(s)
{s)
(s)
(s)
(s)
{s)
(s}
(s}

Cm243+4 (s)

Np237
sbil2s

TOTAL

TOTAL TRU

TOTAL Eu

(s}
(s)

TBgq/d

2.
75.
294.
48.
23.
233.
233.
3
21
S.
240.

2.
12.
696.1

5.
365.

826E-9
162E-6
235E-6
878E-9
772E-6
357E-9
357E-9

.014E-9
.317E-9

965E-9
474E-9
0.0

0
670E-9
835E-9
79E-12
0.0
0.0
484E-9
202E-9
0.0

0000000000000 O0OO0ODOOOO

394.345E-6
84.657E-9
466.715E-9

TOTAL SOLIDS

TOTAL PRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DENSITY

0.0

79.815
80.623
0.990

0.0

t/d
t/d
t/d
m3/d
t/m3
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STREAM 80

TRU

Am

Pu

NO

Si

B

SrCo3
Mno4 -
Am{OH) 3
o}

02

Mn
Pu{OH) 4
P205S

S02

Co2

I2

N2

Co

Eu

Zn

Mg

Zr

Li

NO2 (q)
CsIX
TcIX
Sugar

Co (OH) 3
S041IX

H+
(TcO4) -
B203 (s)
Mno2 (s)
H20 (s)
zn0 (s)
Li20 (s)
TOC (s)
Na20 (s)
K20 (s}
Al1203(s)
ca0 (s}
Cr203 (s}
Fe203 (s]
NiO (s)
Mgo (s}
Si02 (s)
2roz2 (s)
Ba0O (s}
Anion{s)
1a203(s)
PbO2 (s)
U0l  (s)

RPT-W375-TE00019, Rev. 0

Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

Concentrate from LAW Melter Feed Evaporator

MASS:

t/d
1.134
59.340E-9
15.151E-3
91.12BE-9
0.261
7.867E-3
48.205E-3
14.089E-3
397.879E-12
1.342
64.216E-6
777.650E-6
3.639
8.619
1.928
3.561E-3
69.916E-3
64.562E-3
0.670
10.149E-3
121.554E-6
8.993
25.915
324.955E-9
129.149E-6
321.050E-6
0.507
248.422E-6
529.561E-9
37.214E-6
0.0
52.024E-3
62.818E-3

w
~3 .

103.655
377.413

0.0
574.818E-12
37.550E-9
30.538E-3
5.913E-3
S.BOSE-3
737.806E-6
178.344E-6
0.

-

=] w

wn (=]

Sy s .

mommonooooo
. PR .

wowwowoasaoooO

2.

(===l
o oo

978.820E-1
3.275E-6

0.0
109.415E-12
0.0

444 .227E-9
976.34BE-9
117.494E-9
155.433E-9
9.210E-9
13.404E-9
11.413E-9
1.552E-9
2.954E-9
27.099E-9
2.710E-9
164.122E-12
11.385E-9
183.418E-12
729.928E-12
16.821E-9

ACTIVITY:

Cs137
Sr9g
Tc99
Am241
Co60
Euls4
Eul5S
Pu238
Pu239
Pu240
Pu241l
H3
Ci4
1129
QOFpP
U233
U235
Cm243+4
Np237
Sbl2§
Cs8137 (s)
Sr9o (s)
Tc99 (s)
Am241 (s)
Co60 (s}
EulS54 (s)
EulssS (s)
Pu238 (s)
Pu239 (s}
Pu240 ({s)
Pu24l (s)
H3 (s)
Cl4 {s)
1129 (s)
OFP {s)
U233 (s)
U235 (s)
Cm243+4 (s)
Np237 (s)
Sbl25 (s)
TOTAL
TOTAL TRU
TOTAL Eu

TOTAL SOLIDS

TOTAL PRECIPITATE
TOTAL SOLIDS

TOTAL MASS

TOTAL VOLUME

DENSITY

TBq/d
0.260
17.199
0.293
68.B42E-3
23.677E-3
0.233
0.233
11.162E-3
78.953E-3
22.091E-3
0.891

0.0

0

2.670E-3
12.835E-3
696.179E-6
15.129E-6
0.0
5.484E-3
0.365
43.448E-6
33.706E-6
113.857E-9
58.200E-9
375.380E-12
1.952E-9
1.0B9E-9
8.8BBE-9
43.629E-9
12.167E-9
489.621E-9
0

0
0.
0
0

L=~ = Ry = R = B = ]

0.
993.340E-12

0.0 t/d
1.824E-6 t/d
56.481 t/d
39.101 m3/d
1.445 t/m3
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RPT-W375-TE00019, Rev. 0

Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

STREAM 81 LAW Glass Formers Feed

MASS: t/d
Al 2.401
Ba 0
ca 1.441
cd 0
cl o]
Cr 0

oy
ua o
[N]
"
®
owo

PO4

TOC

H20 4.35
Cs

Sr

Tc

NH3
TRU

Am

Pu

NO

si

B

Srcol
MnO4 -
Am(OH) 3
[e] 22.010
02

Mn

Pu (OH) 4
P20S
502

co2

12

N2

Co

Eu

Zn 2.170
Mg 0.907
Zr 1.164
Li

NO2 (g)
CsIX
TcIX
Sugar
Co (OH) 3
S041X
H+
(Tco4) -
B203 (s}
Mno2 (s)
H20 ({s)
zZno (s)
Li20 (s)
TOC (s)
Na20 (s)
K20 (s)
21203 (s)
cao (s)
Cr203 (s)
Fe203 (s)
NiO (s)
Mgo {s)
§i02 (s)
zr02 (s}
Ba0 (s)
Anion(s)
La203 (s)
PbO2 (s)
vo3 (s}

OO0 00000 O0ONODO0ODO0OO0ODO0DO0ODOODOOO O

-
[
NN
& 0
coowan

o

Ooo0oOoDOoOO0OO0OO0OO

00 0000000000000 DO0OO0OO0O0ODO0OO0OO0DO0O0OOO

Csl37
Sr90
Tc99
Am241
Co60
Euls4
Eulss
Pu238
Pu239
Pu240
Pu241
H3
C1l4
1129
OFP
V233
u23s

ACTIVITY:

Cm2413+4

Np237
Sbl2s
Cs137
Sr9o
Tc99
Am241
Co60
EulsSq
Eulss
Pu23s
Pu239
Pu240
Pu241
H3
Cl4
I129
OFP
U233
u23s

Cm243+4(s)

Np237
$b125

TOTAL
TOTAL TRU
TOTAL Eu

TOTAL SOLIDS

TOTAL PRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DENSITY

(s)
(s)
{s)
(s)
(s)
{s)
(s)
(s}
(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s)

(s)
(s)

TBg/d

49.872
49.872
1.000

OO0OO0OO0OIN O0CO0DO0DO0ODO0OO0OO0OO0CDODODODOO0OO0ODDO0DO0OO0OODDOO0ODODO0OO0OO0DO0O0OO0OO0O0O0OO0

t/d
t/d
t/d
m3/d
t/m3
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STREAM 76

TRU

Am

Pu

NO

Si

B

Srco3
Mno4 -
Am(OH) 3
o]

02

Mn
Pu(OH) 4
P205
s02

co2

2r

Li

NO2 {g}
CsIX
TcIX
Sugar
Co(OH} 3
S041X

H+
(TcO4) -
B203 (s)
Mno2 (s)
H20 (s)
zno (s)
Li20 (s}
TOC (s)
Na20 (s)
K20 (s)
A1203(s)
ca0o (s}
Cr203(s)
Fe203(s)
Nio (s)
Mgo  (s)
si02 (s)
zr02 (s)
Bao (s)
Anion{s)
La203 (s)
PbO2 (s)
vol  (s)

LAW Melter Feed with Glass Formers

MASS:

t/d
3.535
59.340E-9
1.456
91.128E-9
0.261
7.867E-3
48.205E-3
2.398
397.879E-12
1.342
64.216E-6
777.650E-6
3.639
8.619
1.928
3.561E-3
69.916E-3
64.562E-3
0.670
10.149E-3
121.554E-6
8.993
30.271
324 .955E-9
129.149E-6
321.0S50E-6
0.507
248.422E-6
529.561E-9
37.214E-6
0.0
11.348

103.655E-9
377.413E-9

2.054E-3
0.0
574.818E-12
37.550E-9
2.201

1.170
737.806E-6
178.344E-6

0.

(=3l =]
(=3 =2y =)

978.820E-1
3.275E-6

444 .227E-9
976.348E-9
117.494E-9
155.433E-9
9.210E-9
13.404E-9
11.413E-9
1.552E-9
2.954E-9
27.099E-9
2.710E-9
164.122E-12
11.385E-9
183 .418E-12
729.928E-12
36.821E-9

RPT-W375-TE00019, Rev. 0

Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

ACTIVITY:

Cs137
Sr90
Tc99
Am241
Co60
EulS4
Eulss
Pu238
Pu239
Pu240
Pu241

H3

Cl4

I129

OFP

u233
v23s
cm243+4
Np237
Sb125
Cs137 (s)
Sreo (s)
Tc99 (s)
Am241 (s)
Co60 (s)
Euls4 (s)
Eul55 (s)
Pu23g (s)
Pu239 (s}
Pu240 (s)
Pu241 (s}
RH3 (s}
Ccl4 (s)
I129 (s}
OFP (s)
U233 (s)
u23s (s}
Cm243+4 (s)
Np237 (s)
Sbl25 (s)

TOTAL
TOTAL TRU
TOTAL Eu
TOTAL SOLIDS

TOTAL PRECIPITATE
TOTAL SOLIDS

TOTAL MASS

TOTAL VOLUME

DENSITY

€8.
23

11.
78.
22

2.
12
696 .
15.

5.

43.
33.
113.
58.
375.3
1.
1.
a.
43.
12.
489.

993.3

1.

77.

0.0
1.824E-6
106.353
80.112
1.328

TBqg/d

0.260
17.199
0.293
842E-3

.677E-3

0.233
0.233
162E-3
953E-3

.091E-3

0.891
0.0

0
670E-3

.835E-3

179E-6
129E-6
0.0
484E-1]
0.365
448E-6
706E-6
BS57E-9
200E-9
80E-12
952E-9
089E-9
888E-9
629E-9
167E-9
621E-9
0.

0
0.
0
0

OO0 o000 Oo

0.
40E-1

0.0
201E-9

19.702
0.187
0.467

886E-6

t/d
t/d
t/d
m3/d
t/m3
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RPT-W375-TE00019, Rev. 0

Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

STREAM 77  LAW Melter Sugar Addition

MASS: t/d

z
=
COO0O00O0ODOO0O0OO0O0OO0OO000OOOOOOO
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Co (OH) 3
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H+
(Tc04) -
B203 (s)
Mno2 (s)
H20 (s}
Zn0 (s}
Li20 (s)
TOC (s)
Naz20 (s)
K20 (s)
Al203 (s)
cao (s)
Cr203(s)
Fe203 (s)
Nio (s)
Mgo (s)
5102 (s)
2r02 (s}
BaO (s}
Anion{s)
La203 (s)
PbO2 (s}
uol (s}

OOOOOOOOOOOOOOOOOOOOOOOOOAOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

Cs137
Srs9o
Tc99
Am241
Co60
Eul54
EulS5s
Pu23a
Pu23%
Pu240
Pu24l
H3
Cl4
1129
OFP
U233
u23s

ACTIVITY:

Cm243+4

Np237
Sbl2s
Cs137
Sr90
Tc99
Am241
Co60
EulsS4
Eulss
Pu238
Pu239
Pu240
Pu241
H3
Cl4
1129
OFP
U233
u23s

(s)
(s)
(s}
(s}
(s)
(s)
(s)
(5)
(s)
(s)
{s)
(s)
(s)
(s)
(s)
(s)
(s)

Cm243+4 (s}

Np237
Sbl25

TOTAL
TOTAL TRU
TOTAL Eu

(s)
(s)

TBq/d

0000000000000 O0O000000000000D00O00DO0O0O00OO0O0O0O0O0O0O

TOTAL SOLIDS

TOTAL PRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DENSITY

7.014
4.437
1.581

(=3 =Ry

t/d
t/d
t/d
m3/d
t/m3
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STREAM 82
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Mno4 -
Am{OH) 3
(o]
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Mn
Pu(OH) 4
P20S
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co2

12

N2

Co

Eu

Zn

Mg

Zr

Li

NO2 (g)
CsIX
TeclX
Sugar

Co (OH) 3
SO041IX

H+
(Tco4) -
B203 (s)
Mno2 (s)
H20 (s}
zno (s)
Li20 (s)
TOC (s}
Na20 (s)
K20 (s)
A1203 (s}
cao (s)
Cx203 (s)
Fe203(s)
Nio (s)
Mgo {s)
$io2 {s)
2ro2 (s}
Bao (s)
Anion(s)
La203 (s)
pbO2 (s)}
uo3  (s)

MASS:

59.

91

7.
48.

£/d
3.535

340E-9
1.456

.128E-9

0.261
867E-3
20SE-3

2.398

397.879E-12

64.
777.

64.

10.
121.

324.
129.
321.

248.

529.
37.

103.
377.

2.

1.342
216E-6
650E-6

3.639

8.619

1.928

.S61E-3
.916E-3

562E-3
0.670
149E-3
S54E-6
8.993
30.271
955E-9
149E-6
0S0E-6
0.507
422E-6
S61E-9
214E-6
0.0
11.348

0.0

574.818E-12

37.

737.
178.

444.
976.
117.

155.

9.
13.

11.

1.
2.
27.
2.

550E-9
2.201
0.913
1.17¢
BOEE-6
344E-6

164.122E-12

11.

385E-9

183.418E-12
729.928E-12

36.

821iE-9

RPT-W375-TE00019, Rev. 0

Flowsheet Results for Envelope A/D at 60 t/d LAW Glass
Feed to LAW Melter with Glass Formers and Sugar

ACTIVITY:
Csl137
Sr90
Tc99
Am241
Co60
EulS4q
EulsSs
Puz3iB
Puzls
Puz240
Pu241
H3
Cl4
1129
OFP
U233
U235
Cm243+4
Np237
Sb12s
Csl137 (s)
Sr90 (s)
Tc99 (s)
Am241 (s}
Co60 (s)
EulS4 (s)
Euls5s (s)
Pu238 (s)
Pu239 (s)
Pu240 (s)
Pu241 (s}
H3 (s)
Cl4 (s)
1129 (s}
OFP (s)
U233 (s}
Uz3s5 (s)
Cm243+4(s)
Np237 (s)
Sb125 (s)

TOTAL
TOTAL TRU
TOTAL Eu
TOTAL SOLIDS

TOTAL PRECIPITATE
TOTAL SOLIDS

TOTAL MASS

TOTAL VOLUME

DENSITY

TBq/d
0.260
17.199
0.293
68.842E-3
23.677E-3
0.233

0.233
11.162E-3
78.953E-3
22.091E-3
0.891

0.0

0

2.670E-3
12.B35E-3
696.179E-6
15.129E-6
0.0
5.484E-3
0.365

43 .448E-6
33.706E-6
113.857E-~9
S8.200E-9
375.380E-12
.952E-9
.0B9E-9
8.B8BE-9
41.629E-9
12.167E-9
489.621E-9
0.

-

oo oo
OO0 o000

0.
993 .340E-12

0.0 t/d

1.824E-6 t/d

113.368 t/d
87.209 m3/d
1.300 t/ml
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STREAM 83

TRU

SrCo3
MnO4 -

Am (OH) 3
(o]

02

Mn

Pu (OH) 4
P205

S02

co2

12

N2

Co

Eu

in

Mg

2r

Li

NO2 (g)
CsIX
TcIX
Sugar

Co (OH) 3
SO41IX

H+
(TcO4) -
B203 (s)
Mno2 (s}
H20 (s)
zno (s)
Li20 (s}
TOC (8}
Na20 (s}
k20 (s)
A1203(s)
cao (s)
Cr203 (s)
Fe203 (s)
NiO (s)
Mgo (s}
$i02 (s)
zr02 (s)
BaO (s)
Anion(s}
La203 (s}
Pb0O2 (s)
uo3 (s)

MASS :

t/d

OO0 000

1.82

o
D OO0 0000000000000 0O0OON0O0OQOOOOO0OO0OO00D00O0OCOOO0

30.94

69.649E-~

108.28

OOOOOOOOOOOOQOOQQOOOOOOQOOOOOOOOOOQ\DOU

Cs137
Sr9o0
Tc99
Am241
Co60
Eul54
Eul5s
Pu23s
Pu239
Pu240
Pu241
H3
Cl4
1129
OFP
U233
vz23s

ACTIVITY:

Cm243+4

Np237
Sb125S
Cs137
Sr90
Tc99
Am241
Co60
EulS54
Eul5s
Pu238
Pu239
Pu240
Pu241
H3
Cl4
1129
OFP
U233
U23s

Cm243+4 (s)

Np237
Sb125

TOTAL
TOTAL TRU
TOTAL Eu

TOTAL SOLIDS

TOTAL PRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DENSITY

(s)
{s)
(s)
(s}
(s)
(s)
(s)
(s)
(s)
(s}
(s}
(s}
(s)
(s)
(s)
(s)
(s}

(s)
(s)

0

0

141.120
127.398E3
1.108E-3

'RPT-W375-TEC0019, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

Sparge and Film Cooler Air Feed to LAW Melter

TBg/d

OO0 0O00O0O0O0OO0O0O0O00 OO

OO0 00N OO0CO00QOOOO0OO0O0ODO0OO0OO0OO00O0OO0QOOO0O0O

t/d
t/d
t/d
m3/d
t/m3
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STREAM 84

NO

Si

B

SrcCo3l
Mno4 -

Am (OH) 3
[¢]

02

Mn

Pu {OH) 4
P205

802

co2

I2

N2

Co

Eu

Zn

Mg

Zr

Li
NO2(g)
CsIX
TclX
Sugar
Co (OH) 3
SO41IX
H+
(TcO4) -
B203 (s)
Mno2 (s)
H20 (s)
zno (s)
Li20 (s}
TOC (8)
Naz20 (s)
K20 (s}
Al203 (s)
cao (s)
Cr203({s)
Fe203(s)
NiO (s)
Mgo (s}
§i02 (s)
Zro2 (s)
Bao (s)
Anion{s)
La203 {s)
PbO2 (s)
uo3 (s)

LAW Glass Product

MASS : t/d
3.499
58.747E-9
1.442
82.016E-9
0.174
7.788E-3
36.154E-3
2.386
0
1.274
63.895E-6
775.058E-6

RPT-W375-TEQ0019, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

S6.

120.

314.
127.
214.034E-6

247.
526.
37.02BE-6

S71.943E-12
37.362E-9
2.179

0.909

1.166
730.428E-6

o
OWOOoOO0OO0OO0OO0OO0OO0 O

0.

: 0.
12.372E-
0.
109.415E-12
0.0

444.
976.
117.
15S.
9
13.
11.
1.

2
27.
2

227E-9
348E-9
494E-9
433E-9

.210E-9

404E-9
413E-9
S52E-9

.954E-9

099E-9

.710E-9

164.122E-12

11.

3BSE-9

183.418E-12
729.928E-12

36.

821E-9

ACTIVITY: TBg/d
Cs137 0.251
Sr90 17.027
Tc99 0.195
Am241 68.497E-3
Co60 23.55BE-3
Eul54 0.232
Eulss 0.232
Pu238 11.106E-3
Pu239 78.558E-3
Pu240 21.981E-3
Pu241 0.886
H3 0.0
Cl4 0
1129 0.0
OFP 12.770E-3
U233 692.69BE-6
U235 15.054E-6
cm243+4 0.0
Np237 5.456E-3
Sb125 0.363
Cs137 (s) 42.000E-6
Sr9o0 (s) 33.369E-6
Tc99  (s) 75.905E-9
Am241 (s) 57.909E-9
Co60 (s8) 373.503E-12
Eul54 (s) 1.942E-9
Eul5S (s) 1.083E-9
Pu238 (s) 8.B44E-9
Pu239 (s) 43.411E-9
Pu240 (s) 12.106E-9
Pu241 (s) 487.173E-9
H3 {s) 0.0
Cl4 (8} 0
1129 (s) 0
OFP (s) 0.0
U233  (s) 0.0
u23s  (s) 0.0
Cm243+4 (s) 988.373E-12
Np237 (s) 0.0
Sb125 (s) 1.195E-9
masczcamsmacazasz=s
TOTAL 19.411
TOTAL TRU 0.186
TOTAL Eu 0.464
TOTAL SOLIDS 76.059E-6
|

TOTAL PRECIPITATE 0.0 t/d

TOTAL SOLIDS 1.824E-6 t/d

TOTAL MASS 60.000 t/d
TOTAL VOLUME 22.642 m3/d
DENSITY 2.650 t/m3
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STREAM 85

TRU

Pu

NO

Si

B

Srco3l
Mno4 -
Am(OH} 3
o

02

Mn

Pu (OH) 4
P205

502

co2

I2

N2

Co

Eu

Zn

Mg

Zr

Li

NO2 (g}
CsIX
TcIX
Sugar
Co(OH}3
5041IX
H+
(TcO4) -
B203 (s)
Mnoz (s}
H20 (s)
zZno (s)
Li20 (s)
TOC (s)
Na20 (s)
K20 (s)
Al203 (s)
cao (s}
Cr203(s)
Fe203 (s)
Nio (s)
MgO (s)
5i02 (s)
zr02 (s)
Ba0O (s)
Anion (s}
La203 (s)
Pb0O2 (s)
uo3  (s)

MASS:
35.

t/d
348E-3

593.400E-12

14.

9.
.142E-3

87
78.

S63E-3
113E-9

670E-6

.0S1E-3
11.

988E-3

397.879E-12

17.

607.

10

107.

186.

37.
60.

21.

o0 MmMDO
P N
Oo0OQOOMNDOO

768E-9

.932E-3

37.179

.832E-9
.291E-6

187.749E-12

22.
4.
3
7.

007E-3
S66E-3

.899E-1

37BE-6
3.515
0.0
0.0
0.0
0.0

978.820E-12

3.

27SE-6
0.

OO0 O00OoO

o o
0000000000000 O0OO0ODOO0ODOOOO

o

OO0 000000

RPT-W375-TE00019, Rev. 0

Flowsheet Resuits for Envelope A/D at 60 t/d LAW Glass
LAW Melter Offgas to LAW SBS

ACTIVITY: TBq/d
Cs137 8.666E-3
Sr9o 0.172
Tc99 97.686E-3
Am241 344 .208E-6
Co60 118.384E-6
EulSq 1.167E-3
Eulss 1.167E-3
Pu238 55.811E-6
Pu23i9 394 .763E-6
Pu240 110.456E-6
Pu241 4.453E-3
H3 0.0
Cl4 0.0
1129 2.670E-3
OFP 64.173E-6
U233 3.481E-6
U23s 75 .646E-9
Cm243+4 0.0
Np237 27.419E-6
Sb12s 1.826E-3
Cs137 (s) 1.44BE-6
sr9o {s) 337.0SBE-9
Tc99 (s) 37.952E-9
Am241 (s} 291.001E-12
Co60 (s) 0.0
Eul54 (s} 0.0
Euls5 (s) 0.0
Pu238 ({s) 0.0
Pu2i9 (s) 218.144E-12
Pu240 (s) 0.0
Pu241 (s} 2.448E-9
H3 (s) 0.0
Cl4 (s) 0.0
I129 (s} 0.0
OFP (s) 0.0
U233 (s) 0.0
U215 (s) 0.0
Cm243+4 (s) 0.0
Np237 (s) 0.0
Sbl25 (s) 0.0
P
TOTAL 0.291
TOTAL TRU 932.65BE-6
TOTAL Eu 2.334E-3
TOTAL SOLIDS 1.B26E-6
TOTAL PRECIPITATE 0.0 t/d
TOTAL SOLIDS 0.0 t/d
TOTAL MASS 194.488 t/d
TOTAL VOLUME 192.209E3 m3/d
DENSITY 1.012E-3 t/m3
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STREAM 90

TRU
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NO

Si

B

Srco3l
Mno4 -
Am(OH) 3
o}

02

Mn

Pu (OH) 4
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co2

I2

N2

Co

Eu

Zn

Mg

Zr

Li

NO2 (g)
CsIX
TcIX
Sugar

Co (OH) 3
S041X
H+
(Tco4) -
B203 (s)
Mno2 (s)
H20 (s}
zno (s)
Li20 (s)
TOC (8)
Na20 (s)
kK20 (s}
A1203 (s}
cao (s)
Cr203(s)
Fe203 (s)
Nio {s)
Mgo  (s)
$i02 (s}
zZro2 (s)
Ba0O (s)
Anion{s)
La203(s)
PbO2 (s)
uol (s}

Flowsheet |

LAW WESP Condensate Recycle to SBS

MASS:

484 .
.936E-9

399.
13.

.692E-9
517.

20.
17.

43.

20.

41.

94.

716.

732.
152,
129.

t/d

.177E-3

0.0
933E-6

o]

.620E-6

0
196E-6
0
402E-3

915E-9

o

0000000000000 O0O00DO0D0DODO0O0D0ODO0OO0DOOOO0O

Csl37
Sr9o
Tc99
Am241
Co60
EulSe
Eul5S
Pu238
Pu23s
Pu240
Pu241
H3
C14
1129
OFP
U233
u23s

ACTIVITY:

Cm243+4

Np237
Sb12S
Csl137
Sr90
Tc99
Am241
Co60
EulS4
Eulss
Pu23g
Pu239
Pu240
Pu241
H3
C14
1129
OFP
U233
U235

(s)
(s)
{s)
(s)
(s)
(s)
(s)
{s)
(s)
(s)
(s}
(s}
(s)
(s)
(s}
(s)
(s)

Cm243+4 (s)

Np237
Sb125

TCTAL

TOTAL TRU

TOTAL Eu

(s)
(s)

TOTAL SOLIDS

TOTAL PRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DENSITY

TBq

148.

483.

0.402
0.379
1.060

RPT-W375-TE00019, Rev. 0
for Enveloj A at 60 t/d LAW Glass

/d

.792E-13
.542E-3
.630E-13
.462E-6
.827E-6
.B54E-6
.854E-6
.859E-6
-146E-6
.67BE-6

292E-6
0.0

OCoo0oOO0OOQ0CO0OO0O0OO
O0DO0ODO0OO0ODOO0DOO0ODOOODOOOOO

i
u

miINIoooooo

[
w

699E-9

t/a
t/d
t/d
m3/d
t/m3
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STREAM 87

Al

Ba

Ca
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cl

Cr

F

Fe

Hg
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Ni

NO2

NO3

OH

Pb

PO4
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Sr
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TRU
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NO

Si
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Am(OH) 3
0
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Co

Eu

Zn

Mg
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NO2 (g)
CsIX
TclX
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Co (OH) 3
SO041X
H+
(TcO4) -
B203 (s)
Mno2 (s)
H20 (s)
zZno (s)
Li20 (s)
TOC (s)
Na20 (s)
K20 (s)
A1203 (s}
cao (s)
Cr203 (s)
Fe203{(s)
Nio (s)
MgO (s)
$i02 (s}
zr02 (s)
Ba0o (s)
Anion (s}
La203 (s)
PbO2 (s)
vol  (s)

Liquid Effluent from LAW SBS

MASS:
35.

t/d
346E-3

593.380E-12

14.
9.
69.
78.
9.
11.

S62E-3
012E-9
714E-3
667E-6
641E-3
987E-3

389.922E-12

67.
321.
2.

¥y,

10.
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186.

37.
60.

21.
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375.

065E-3
072E-9
S92E-6
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2.369

.563E-6
.800E-6
.380E-3
.625E-3

0.0

187.743E-12

22.
4.
3.
7.
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006E-3
S66E-1
B98E-3
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760E-6
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0.

o000
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o OO0 0000

o
O000000O00000000O00O0O0O0O0OO0O

OO0 0000O0O0

ACTIVITY:
Cs137
5r90
Tc99
Am241
Co60
Euls54
Eulss
Pu238
Puz239
Pu240
Pu241
H3
Cl4
1129
OFP
U233
U23s
Cm243+4
Np237
Sbl12S
Cs137 (s)
Sr90 (s}
Tc929 (s)
Am241 (s)
Co60 (s}
EulS4 (s)
Euls5 (s}
Pu238 {s)
Pu239 (s)
Pu240 (s)
Pu241 (s)
H3 {s)
Cl4 (s)
1129 (s)
OFP (s)
U233 (s)
u23s (s)
Cm243+4(s)
Np2317 (s)
Sbl25 ({s)
TOTAL
TOTAL TRU
TOTAL Eu

TOTAL SOLIDS

TOTAL PRECIPITATE
TOTAL SOLIDS

TOTAL MASS

TOTAL VOLUME

DENSITY

TBg
8.

93.
344.
118.

55.
394.
110.

64.
3.
75.

27.
1.

1.
336.
36.
290.9

218.1

2.

932.
2.
1.

0.0

39.828
39.133

RPT-W375-TE00019, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAW Glass
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ST1 \M 88
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o
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Sugar

Co (OH}3
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H20 (s}
zno (s)
Li20 (s)
TOC (S)
Na20 (s)
K20 (s)
Al203(s)
cao (s}
Cr203(s)
Fe203 (s)
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Mgo (s)
sio2 (s)
Zr02 (s}
Bao (s}
Anion{(s)
La203(s)
PbO2 (s)
vo3  (s)

MASS :

485.
.038E-9
17.
.622E-6
-410E-3
399.

13.
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20.
17.

43.

21.

41.

717.

401.

733.
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1.

t/d

.178E-3
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418E-6

428E-3

596E-6
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214E-6
952E-6
476E-6
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D000 O0OO0OO0OO0OO0O0O0OO

o

o o

o

OO0 0000 O

RPT-W375-TE00019, Rev. 0

Flowsheet Results for Envelope A/D at 60 t/d LAW Glass
LAW Melter Offgas from LAW SBS

ACTIVITY: TBqg/d
Cs137 2.889E-3
Sr9o 5.733E-3
Tc99 19.537E-3
Am241 11.474E-6
Co60 11.838E-6
EulS54 38.893E-6
Eulss 38.893E-6
Pu238 1.860E-6
Pu239 13.159E-6
Pu240 3.682E-6
Pu241 148.440E-6
H3 0.0
C14 0.0
1129 2.670E-3
OFP 2.139E-6
U233 116 .030E-9
u23s 2.522E-9
Cm243+4 0.0
Np237 913.977E-9
Sb125 60.867E-6
Cs137 (s) 482.754E-9
Sr90 (s) 11.235E-9
Tc99 (s) 7.590E-9
Am241 (s) 0.0
Co60 (s) 0.0
EulS4 (s) 0.0
EulsS (s) 0.0
Pu238 (s) 0.0
Pu239 (s) 0.0
Pu240 (s) 0.0
Pu241 ({s) 0.0
H3 (s) 0.0
Cl4 (s) 0.0
1129 (s) 0.0
OFP (s) 0.0
U233 ({s) 0.0
U235 (s) 0.0
Cm243+4(s) 0.0
Np237 (s) 0.0
Sb12S (s) 0.0
sazzscczammazazz=so
TOTAL 31.162E-3
TOTAL TRU 31.089E-6
TOTAL Eu 77.786E-6
TOTAL SOLIDS 501.685E-9
TOTAL PRECIPITATE 0.0 t/d
TOTAL SOLIDS 0.0 t/d
TOTAL MASS 164.662 t/d
TOTAL VOLUME 176.276E3 m3/d
DENSITY 934.113E-6 t/m3
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STREAM 89
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LAWY WESP Water Topup

MASS :
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U233
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Sb12s
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Sr90
Tc99
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Co60
EulsS4
Eulss
Pu238
Pu239
Pu240
Pu24l
H3
Cl4
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OFP
U233
U23s
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(s)
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(s}
(s)
(s)
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(s)
(s)
(s)
(s)
(s)
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Np237
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TOTAL
TOTAL TRU
TOTAL Eu

(s}
(s)

TOTAL SOLIDS

TOTAL PPRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DENSITY

RPT-W375-TE00019, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAW Glass
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STREAM 102 LAW Vessel Vents

MASS: t/d
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Pu 105.940E
NO
Si

SrcCo3
MnO4 -
Am(OH) 3
o}

02 5.45
Mn
Pu(OH) 4
P205
soz2

co2 12.268E-3
12

N2

Co

Eu

Zn

Mg

Zr

Li

NO2 (g)
CsIX
TcIX
Sugar
Co(OH) 3
SO41IX
H+
(TcO4) -
B203 (8)
Mno2 (s}
H20 (s)
Zno {s)
Li20 (s)
TOC (s)
Na20 (s)
K20 (s)
A1203 (s}
cao (s)
Cr203(s)
Fe203(s)
Nio {s)
Mgo (s}
§i02 (s)
zr02 (s)
Ba0 (s)
Anion(s)
La203 (s)
Pb0O2 (s)
vo3l (s}

0O0OO0OO0O0OCOOO0OO0O0ONOOO

-
A"
o
~
n o

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

ACTIVITY:

Cs137
Sr90
Tc99
Am241
Co60
EulS4
Eul5s
Pu238
Pu239
Pu240
Pu241l

H3

Cl4

1129

OFP

U233

u23s
Cm243+4
Np237
Sb12S
Cs137 (s)
Sr (s)
Teyy  (s)
Am241 (s}
Co60 (s)
EulSd (s}
EulSS (s)
Pu238 (s}
Pu239 (s)
Pu240 (s)
Pu241 (s)
H3 (s)
Cc14 (s)
1129 (s)
OFP (s)
U233 (s)
u23s (s)
Cm243+4 (s5)
Np237 (s}
Sb125 (s)

TOTAL
TOTAL TRU
TOTAL Eu
TOTAL SOLIDS

TOTAL PRECIPITATE
TOTAL SOLIDS

TOTAL MASS

TOTAL VOLUME

DENSITY

RPT-W375-TE00019, Rev. 0
Flowsheet Results for cnvelope A/D at 60 t/d LAW Glass

TBg/d

99.840E-3
99.840E-6
998.400E-9
720.000E-9

230.000E-
49.900E-

OO0OOO0OOOOOOOOOOOOOOOOOOOOOOOWWOOOO

99.942E-3
999.900E-9
0

0

0

25.560
22.772E3
1.122E-13

0

t/d
t/d
t/d
m3/d
t/m3
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STREAM 91

Al
Ba
Ca
ca
Cl
Cr
F
Fe
Hg
K
La
Ni
NO2
NO3
OH
Pb
PO4
S04

TIC
TOC
u

Na
H20
Cs
Sr
Tc
NH3
TRU
Am
Pu
NO

Ssi

B
SrcCo3
MnO4 -
Am(OH) 3
[o]

02

Mn

Pu (OH) 4
P20S
S0z

o2
12
N2

Co

Eu

Zn

Mg

Zr

Li
NO2(g)
CsIX
TcIX
Sugar
Co{OH) 3
S041X
H+
(TcO4) -
B203 {s)
Mno2 (s)
H20 (s)
zno (s)
Li20 (s)
TOC (s)
Na20 (s}
K20 (s)
Al203 (s)
cao (s)
Cr203 (s)
Fe203(s)
NiO (s)
Mgo (s)
5i02 (s}
ZrQ2 (s)
Ba0 (s)
Anion{s)
La203 (s}
Pb02 (s)
vo3  {s)

MASS :

t/d

RPT-W375-TE00019, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

LAW SBS Neutralised Effluent Recycle

TBq/d

35.346E-3
593.380E-12
14.562E-3
9.012E-9
69.714E-3
78.667E-6
9.641E-3
11.987E-3
389.922E-12
67.065E-3
321.072E-9
2.592E-6
0.0

2.369

9 331E-12
1+.8B00E-6
1.380E-3
5.625E-3

607.

10.

106.

186.

37.
60.

21.

103.
375.

22.
4.
3.
7.

17s5.

0.0
0
748E-9

.896E-3

33.932
711E-9

.291E-6

303E-6
0

.242E-6
.648E-9

062E-9

969.031E-12

32.

T46E-3
0.

o [=J =l =N o Rl

o
000 0000000000000 OO0ODOOO

OO0 O0OO0O0O0OO0O0

8.

93.
344.
118.

S5.
394.
110.

64.
3.
75.

27.

1.

1.
312

290.9

218.1

S70E-3

0.172
779E-3
196E-6
372E-6

-167E-3
.167E-3

809E-6
750E-6
452E-6

.453E-3

418E-6
826E-3
432E-6
681F-9
43 9
91E-12

0.0

[= 2=y =]
o oo

36E-1
0.0

2.448E-9

0

Ooo0oo0oCcoo
OO0 O0O0DO000COCO

Eerams==-wza=szan=oss

ACTIVITY:
Cs137
Sr9o
Tc99
Am241
Co60
Euls4
Eulss
Pu238
Pu239
Pu240
Pu241
H3
Cl4
I129
OFP
U233
vu23s
Cm243+4
Np237
Sbl2s
Csl137 (s)
Sr9o (s)
Tc99 (s)
Am241 (s)
Co60 {s)
Euls54 (s)
Eulss (s)
Pu238 (s)
Pu239 (s}
Pu240 (s)
Pu241 (s)
H3 (s)
Cl4 (s)
1129 (s)
OFP (s)
U233 (s)
u23s  (s)
Cm243+4 (s}
Np237 (s)
Sbl125 (s)
TOTAL
TOTAL TRU
TOTAL Eu

TOTAL SOLIDS

TOTAL PRECIPITATE
TOTAL SOLIDS

TOTAL MASS

TOTAL VOLUME

DENSITY

0.284

932.627E-6
2.333E-3
1.808E-6

0.0

39.828
38.392
1.037

t/d
t/d
t/d
m3/d
t/m3
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STREAM 92

NO3

TIC
TOC

Na
H20

Pu

NO

Si

B

Srco3
MnO4 -
Am (OH) 3
(o]

02

Mn

Pu ({OH) 4
P20S
502

co2

12

N2

Co

Zno

Li20
TOC

Na20
K20

Al203(s)
cao (s}
Ccr203(s)
Fe203 (s}
NiO (s)
Mgo  (s)
5i02 (s)
Zr0o2 (s)
Bao (s}
Anion(s)
La203(s)
PbO2 {5}
uol (s}

LAW WESP Offgas

MASS: t/d
1.178E-6
0.0
485.41BE-9
101.254E-12
17.428E-3
2.622E-9
2.410E-3
399.596E-9

0.0
518.433E-12
0.0

3.561

oocoomoo
oo o0owoo

o
(=)

35.973E-6
12.803
120.354E-12
0.0
713.44SE-9
0.507

0.0
103.543E-6
26.517
717.312E-12
0.0
13.390E-6
1.631E-3
11.405
2.054E-13
109.205

0.0

0.0
713.574E-9
152.214E-9
129.952E-9
2.951E-9
1.758

0.

0OO0000QQO0OO0OO0O0O0O0

o

o
OO0 00DO0OO0OO0O0DO0OO00DOOOODODO0OO0OO0O0O0DOOO0OO

oo oo0oO0OODOO

Flowsheet Results for Envelope A/D at 60 t/d LAW

Csl137
5rs0
Tc99
Am241
Co60
EulS54
Eulss
Pu23s
Pu239
Puz40
Pu241
H3
Cl4
I129
OFP
U233
U23s
Cm243+4
Np237
Sbl2s
Csl37 (s)
90 (s)
199 (s}
Am241 (s)
Co60 (s)
EulS4 (s)
Eulss (s)
Pu23g (s}
Pu239 (s)
Pu240 (s)
Pu241 (s}
H3 (s)
C14 (s8)
1129 (s)
OFP (s)
U233 (s)
uz3is (s}
Cm243+4 (s)
Np237 (s}
Sbl2s (s)

TOTAL
TOTAL TRU
TOTAL Eu
TOTAL SOLIDS

TOTAL PRECIPITATE
TOTAL SOLIDS

TOTAL MASS

TOTAL VOLUME

DENSITY

VITY: TBq/d
96.291E-6
191.105E-6
3.907E-3
11.474E-9
11.838E-9
38.893E-9
38.893E-9
1.860E-9
13.159E-9
3.682E-9
148.440E-9

2.139E-9
116.030E-12
0.0

0.0
913.977E-12
60.867E-9
16.092E-9
374.509E-12
1.518E-9
-0.0

I O OO0 00000000 OLOOOO
f O0ODO0DO0O0DO0OO0O0OO0DO0ODO0LODOOO O

=s===zcasccans==z==
&.

31.089E-9
77.786E-9

17.986E-9

@
o
wn
o]

w

0.0

0.0
164.510
176.114E3
934.111E-6

t/ad
t/ad
t/d
m3/d
t/m3

RPT-W375-TE00019, Rev. 0
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RPT-W375-" )0019, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

STREAM 94 Combined Feed to LAW HEPA

MASS: t/d ACTIVITY: TBq/d

Al 1.178E-6 Csl137 99.936E-3
Ba 0.0 Sr90 290.945E-6
Ca 485.418E-9 Tc99 31.90BE-3
cd 101.254E-12 Am241 731.474E-9
Cl 17.428E-3 Co60 11.838E-9
Cr 2.622E-9 Euls4q 38.893E-9
F 2.410E-3 Eulss 38.893E-9
Fe 399.596E-9 Pu238 1.860E-9
Hg 0.0 Pu239 243 .159E-9
K 13.416E-6 Pu240 53.582E-9
La 0.0 Pu241 148.440E-9
Ni 518.433E-12 H3 0.0
NO2 0.0 Cl4 0.0
NO3 0.0 I129 2.670E-3
OH 0.0 OFP 2.139E-9
Pb 3.561E-9 U233 116.030E-12
PO4 0.0 u23s 0.0
S04 0.0 Cm243+4 0.0
TIC 0.0 Np237 913.977E-12
TOC o Sb125 60.B67E-9
u 0.0 Csl137 (s) 16.092E-9
Na 35.973E-6 Srso  {s) 374.508%-12
H20 13.827 Tc99 (s) 1.51 9
Cs .320E-9 Am241 (s) 0.0
Sr 0.0 Co60 (s) 0.0
Tc 715.00SE-9 EulS4 (s) 0.0
NH3 0.507 EulSS (s} 0.0
TRU 0.0 Pu238 (s) 0.0
Am g.o Pu239 (s) 0.0
Pu 112.143E-12 Pu240 (s) 0.0
NO 2.290 Pu241 (s) 0.0
Si 1.261E-6 H3 (s) 0.0
B 12.036E-6 Cl4 (s) 0.0
Srco3 0.0 1129 (s} 0.0
MnoO4 - ’ 0.0 OFP {s) 0.0
Am(OH) 3 0.0 U233 {s) 0.0
[o] 103.543E-6 U235 (s} 0.0
02 31.967 Cm243+4 (s) 0.0
Mn 717.312E-12 Np237 (s) 0.0
Pu{OH}4 0.0 Sb12s (s) 0.0
P20S 13.390E-6 sramz-—ammszs==ccmm==
S02 1.621E 2 TOTAL 0.107
co2 11.418 TOTAL TRU 1.031E-6
12 2.054E-3 TOTAL Eu 77.78B€6E-9
N2 128.280 TOTAL SOLIDS 17.986E-9
Co 0.0

Eu 0.0

Zn 733.574E-9

Mg 152.214E-9

Zr 129.952E-9

Li 2.951E-9

NO2 (g} 1.758

CsIX 0.0

TclX 0.0

Eu (OH) 3 0.0

Co(OH)3 0.0

S041IX 0.0

H+ 0.0

{TcO4) - 0.0

B203 {s) 0.0

Mno2 (s) 0.0

K20 (s) 0.0

Zn0 (s} 0.0

Li20 (s) 0.0

TOC (s} 0.0

Na20 (s) 0

K20 (s) 0.0

Al203 (s) [+}

ca0 (s) 0.0

Crani{s) 0.0

Fe (s) c.0

Niu (s) o}

Mgo  (s) 0.0

5102 (s) 0.0

2r02 (s) 0.0

Ba0O (s} 0.0 TOTAL PRECIPITATE 0.0 t/d
Anion{s) 0.0 TOTAL SOLIDS 0.0 t/ad
La203 (s) 0.0 TOTAL MASS 190.070 t/d
Ph0O2 (s} 0.0 TOTAL VOLUME 188.48BBE3 mi3/d
Uol (s) 0.0 DENSITY 1.008E-3 t/m3
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STREAM 93

TIC

TOC

u

Na

H20

Cs

Sr

TC

NH3

TRU

Am

Pu

NO

Si

B

SrCo3
MnO4 ~
Am(OH) 3
o

02

Mn

Pu (OH)4
P205S

s02

[e)]

12

N2

Co

Eu

Zn

Mg

ZT

Li

NO2 (g)
CsIX
TcIX
Eu(OH) 3
Co{CH)3
SO41IX
H+
{TcO4) -
B203 (s)
Mno2 (s}
H20 (s)
Zno (s)
Li20 (s)
TOC (s)
Na20 (s}
K20 (s)
Al203(s)
cao (s)
Cr203(s)
Fe203(s)
Nio (s}
Mgo (s)
§i02 (s)
Zr02 (s}
Ba0O (s}
Anion(s)
La203(s)
PbO2 (s)
uo3l  (s)

MASS:

pas
~
o

2.457E-

3.325E-
28.508E-

0000000000000 O0OD0DO00O0O0D0O0DO00O0QOQOO0O0D0O0D0O0O0D0DDO0DO00DD0DO0D0D000000D00000000COOWWOOOOOOWOOOOOoOoOoCOoOooCoOoooo

RPT-W375-TE00019, Rev. 0

Flowsheet Results for Envelope A/D at 60 t/d LAW Glass
SM NaOH Feed to LAW Scrubber

Csl3?
Sr90
Tc99
Am241
Co&0
Euls4
Eulss
Pu23g
Pu239
Pu240
Pu241
H3
Cl4
1129
QFP
U233
u213s

ACTIVITY:

Cm243+4

Np237
Sbl2s
Cs137
Sr90
Tc99
Am241
Co60
Euls54
Eulss
Pu238
Pu239
Pu240
Pu241
H3
C14
I129
QOFP
U233
uz23s

Cm243+4 (s)

Np237
Sbl2s

TOTAL
TOTAL TRU
TOTAL Eu

TOTAL SOLIDS

TOTAL PRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DENSITY

{s)
(s}
(s)
(s}
(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s)
{s}
(s)
(s)
{s}

(s)
(s)

0

0
34.290E-3
23.910E-3
1.185

TBg/d

0000000000 DOO0ODO0OO0DO0O0DO0DO0DO0OCO0DO0D0DODO0DO0O0DODO0ODO0OO0OODO0OODOO

[~ R = B = R

t/d
t/d
t/d
m3/d
t/m3
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RPT-W375-TE00019, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

STREAM 97 Water Feed to LAW Scrubber

MASS: t/a ACTIVITY: TBq/d

Al 0 Csl137 0
Ba 0 Srso 0
Ca 0 Tc99 4]
cd o} Am241 0
Cl 0 Co60 s}
Cr 0 Euls54 0
F 0 Eulss o}
Fe o} Pu23B 0
Hg 0 Pu239 0
K o} Pu240 0
La 0 Pu241l 0
Ni 0 H3 s}
NO2 o} Cla 0
NO3 0 I129% 0
OH 0 OFP 0
Pb o} U233 0
PO4 0 u23s 0
S04 0 Cm243+4 0
TIC o} Np237 0
TOC 0 Sbl2s 0
u 0 Cs137 (s) 0
Na 4] Srgo0 (s) 4]
H20 16.168 Tc99  (s) 0
Cs 0 Am241 (s} 0
Sr 0 Co60 ({s) 0
Tc 0 Euls4 (s) 0
NH3 0 BulsS ({s) 0
TRU o} Pu238 (s) 0
Am 0 Pu239 (s) 0
Pu o] Pu240 (s) 0
NO 0 Pu241 (s) 0
Si 0 H3 (s) s}
B 0 Cl4 (s) 0
SrCo3 0 1129 (s) 0
Mno4 - 0 OFP (s} 0
Am(OH) 3 0 U233 (s) 0
[o] 0 U235 (s} 0
02 0 Cm243+4(s) 0
Mn 0 Np237 (s) 0
Pu{OH) 4 0 Sb12s (s) 0
P20S 0 Scazz=zoas==ssc===a=
502 o} TOTAL Q
co2 0 TOTAL TRU 0
12 0 TOTAL Eu 0
N2 o} TOTAL SOLIDS 0
Co o}

Eu 0

Zn o}

Mg 0

Zr 0

Li 0

NO2 (g) 0

CslIX 0

TcIX 0

Eu (OH} 3 0

Co(OH)3 0

SO041IX 0

H+ 0

(Tco4) - 0

B203 (s) 0

Mn0o2 (s) 0

H20 (s) 0

Zno (s} 0

Li20 (s) 0

TOC (s} 0

Na20 (s) 0

K20 (s) 0

Al203 (s) 0

cao (s} o]

Cr203(s) 0

Fe203(s) 0

Nio (s) 0

Mgo  (s) 0

sio2 (s) 0

zr02 (s} 0

Bao (s) 0 TOTAL PRECIPITATE 0 t/ad
Anion(s) 0 TOTAL SOLIDS 0 t/d
La203(s) 0 TOTAL MASS 16.168 t/d
PbO2 {s) 0 TOTAL VOLUME 16.200 m3/4d
uo3 (s) 0 DENSITY 0.998 t£/m3
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RPT-W375-TE( )19, Rev. 0
Flowsheet Resuits for Envelope A/D at 60 t;a LAW Glass

"REAM 95  NH3 Feed tc ~ \W Melter Offgas SCR

MASS : t/d ACTIVITY: TBqg/d
Al 0 Csl13? 0
Ba 0 Sr9o [}
Ca Q Tc99 0
cd Q Am241 0
Cl 0 Co60 [}
Cr 0 EulsS4q [}
F Q Eulss 0
Fe Q Pu23sg 0
Hg 0 Pu239 0
K 0 Pu240 0
La 0 Pu24l [}
Ni Q H3 0
NO2 Q Cl4 0
NO3 Q 1129 [}
OH g OFP [}
Pb 0 U233 0
P04 0 uU23s 0
504 0 Cm243+4 [}
TIC 0 Np237 0
Q Sbl12s [}
u 0 Csl137 (s) 0
Na 0 Sr9o (s) (s}
H20 Q Tc99 (s) 0
Cs Q Am241 (s) 0
Sr o Co60 (s} 0
Tc 0 BulS4 (s} 0
NH3 1.223 Eul5s (s) 0
TRU 0 Pu23g (s) 0
Am [¢] Pu239 (s) 4]
Pu 0 Pu240 ({(s) 0
NO 0 Pu241 (s) 0
Si 0 H3 (s} 0
B Q Cla (s) 0
SrCol3 0 1129 (s) 4]
MnO4 - 0 OFP (s} 4]
Am(OH) 3 0 U233 (s} 0
e} 0 U235  (s) 0
02 0 Cm243+4 (s) 0
Mn 0 Np237 (s) 0
Pu (OH) 4 0 Sb125 (s) 4]
P205 0 Tzcasmsmp=ss=======
502 0 TOTAL 0
co2 0 TOTAL TRU 0
12 0 TOTAL Eu 0
N2 0 TOTAL SOLIDS 0
Co 0
Eu 0
Zn 0
Mg ]
Zr 0
Li 0
NOZ (g) [3}
CaTX 0
X 0
U (OH} 3 0
Co (OH) 3 0
S041X 0
H+ 0
{TcO4) - 0
B203 (s) 0
Mno2 (s) 0
H20 (s) 0
Zn0 (s} 0
Li20 (s) [+}
TOC (s) [
Na20 (s) [+}
K20 (s) 0
Al203(s) 0
cao (s) 0
Cr203(s) 0
Fe203(s) 0
NiO (s) 4]
Mgo (s} 0
5102 (s) [+]
zroz2 (s) [
Ba0O ({s) 0 TOTAL PRECIPITATE 0 t/d
Anion{(s) 0 TOTAL SOLIDS 0 t/d
La203(s) 0 TOTAL MASS 1.223 t/d
PbO2 (s) 0 TOTAL VOLUME 3.975E3 m3/d
uo3 (s) 0 DENSITY 307.775E-6 t/m3
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STREAM 96

Al

Ba

Ca

cd

Ccl

Cr

F

Fe

Hg

K

La

Ni

NO2

NO3

OH

Pb

PO4

504

TIC

TOC

U

Na

H20

Cs

Sr

Tc

NH3

TRU

Am

Pu

NO

Si

B

Srcol
MnO4 -
Am(OH) 3
(o]

02

Mn

Pu (OH) 4
P205

802

co2

I2

N2

Co

Eu

Zn

Mg

Zr

Li

NO2 (g)
CsIX
TcIX

Eu {OH) 3
Co (OH) 3
S5041IX
H+
(TcO4) -
B203 (s)
Mno2 (s)
H20 (s)
Zn0 (s)
Li20 (s)
TOC (s)
Na20 (s)
K20 (s)
A1203 (s)
cao (s)
Cr203 (s)
Fe203 (s}
NiOo (s)
Mgo {s)
5102 ({s)
Zr02 (s)
BaO (s)
Anion(s)
La203 {s)
Pb0O2 (s)
vo3  (s)

MASS: t/d

17.428

2.410

134.157E-1

CO0O0DO0O0DO0O0DO00 I OOMOMOOOO

D000 0DO0O0O0O0OO0OMNOODWOWOODOO

0.
359.726E-12
l6.568

4.396E-3

6.871

120.363E-1

1.03s

w
—

o N .
QO VWOOONOWOOO

COoOWVWmMOOO ! OmMO OO

-
w
w
ir-]
o
™

1.631E-2
11.418
.054E-3

(4]

[N)
-
w
-

Ot

=)

oo

5.273

0O00OO0OO0OO0O0DO0OO0ODO0OOO0OOMOODOOO

o

[= =l =]
06600000000000OOOOOOOOOOOOOOUOOOOO

00000 O0OO0O

RPT-W375-TEQ0019, Rev. 0

Flowsheet Results for Envelope A/D at 60 t/d LAW Glass
LAW Melter Offgas Feed to LAW Scrubber

Csl3?
Sr90
Tc99
Am241
Co60
Euls54
Eulss
Pu23s8
Pu239
Pu240
Pu241
RH3
Cl4
I129
OFP
U233
U235

ACTIVITY:

Cm243+4

Np237
Sbl25
Cs137
Sr90
Tc99
Am241
Co&0
EulS4
Eulss
Pu238
Pu239
Pu240
Pu241
H3
C14
1129
OFP
U233
U235

Cm243+4 (s}

Np237
Sb125

TOTAL

TOTAL TRU

TOTAL Eu

TOTAL SOLIDS

TOTAL PRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DENSITY

(s)
(s)
{s)
{s)
{s)
(s)
(s)
{s)
(s)
(s)
(s)
(s)
(8)
(s)
(s)
(s)
(s)

(s}
(s)

TBq/d

999.363E-9
2.909E-9
390.845E-6

2.670

151.809E

200 000 OO

1

OC0O00O00OO00OQOO0O0O0O00O00 ! OO0 OIMODOODODOOOOOO

OO 0000000000000 O0ONODODODO0OO0OO0DOO WC

3.062E-3

0.0
0.0

153.189E-12

0.0

0.0
191.293
285.589E3
669.820E-6

t/d
t/d
t/d
m3/d
t/m3
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STREAM 98

NH3
TRU
Am
Pu
NO

Si

B
SrC03
MnoO4 -
Am{OH) 3
o]

02
Mn

Pu (OH) 4
P20S
S02
co2
I2

N2

Co
Eu
in
Mg
2r

Li

NO2 (g)
CsIX
TclX

Eu (OH) 3
Co(OH) 3
S041X
H+
{TcO4) -
B203 (s)
Mno2 (s)
H20 (s}
zZno {s)
Li20 (s)
TOC (s)
Naz20 (s)
K20 (s)
Al203(s)
cao {s)
Cr203(s)
Fe203(s)
Nio (s)
Mgo (s)
5102 (s)
Zr02 {s)
Ba0 (s}
Anion(s)
La203 (s)
Pb0O2 (s)
vo3l  (s)

MASS :

17.428

2.410

134.

359.726E-1

t/d

o O

157E

0

(=]

[~ R«

000000000 ! OOmMOmMOoOOo

0000000000000 NJOOOO

0Oo0O0OO0OO0DO0OO0OOoO

1

OOOOOOOIKJOO.OOOOOOOOOOOO<OOOOOOQOOOOOO

Csl37
Sr9o
Tc99
Am241
Co60
Eul54
EulsSs
Pu238
Pu239
Pu240
Pu241
H3
Cl4
I129
OFP
U233
u23s

ACTIVITY:

Cm243+4

Np217
Sbl
Csls/
Sr90
Tc99
Am241
Co60
Euls54
EulsSs
Pu238
Pu239
Pu240
Pu241l
H3
Cl4
1129
OFP
U233
U23s

Cm243+4 (s}

Np237
Sb125

TOTAL

TOTAL TRU

TOTAL Eu

TOTAL SOLIDS

TOTAL PRECIPITATE

TOTAL SQLIDS

TOTAL MASS
TOTAL VOLUME
DENSITY

(s)
(s}
(s}
(s}
(s)
(s)
(s)
{s)
(s)
{s})
{s)
(s)
{s)
(s)
(s)
(s)
(s)

{s)
(s)

RPT-W375-TE00019, Rev. 0
Flowsheet Restults for Envelope A/D at 60 t/d LAW Glass

LAW Melter Offgas from HEPA to VOC

TBg/d

999.363E-9
2.909E-9
390.845E-6

2.670

151.8B09E

OO0 O0OO0OO0OO0OO0O0O0O

OO0 O0O0O00D0DO0O0DO0O0O0OO0OODO0OONODODOOODOOOWODOOODOOOOOO

1

0000000000000 ! OO0OODODODOOO

(=]
o

3.062E-3

153.189E-12

0.0

0.0
190.070
183.488E3
1.008E-3

t/d
t/d
t/d
m3/d
t/m3
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STREAM 99

S04

TIC

TOC

u

Na

H20

Cs

Sr

Tc

NH3

TRU

Am

Pu

NO

Si

B

SrCo3
Mno4 -

Am (OH) 3
(o]

02

Mn

Pu (OH) 4
P20S

502

co2

I2

N2

Co

BEu

Zn

Mg

Zr

Li
NO2(g)
CsIX
TclX

Eu (OH) 3
Co (OH) 3
S04IX
H+
(TcO4) -
B203 (s)
MnO2 (s)
H20 {s)
zn0 (s)
Li20 (s)
TOC (s)
Na20 (s)
K20 (s)
Al203(s]
cao (s}
Cr203(s)
Fe203 (s)
NiOo (s}
MgO0 (s)
$i02 {s)
2ro2 (s)
BaO (s)
Anion(s)
La203(s)
PbO2 (s)
Uuo3 ({s)

LAW VOC Offgas to LAW Ammonia SCR

MASS:

17.428

2

134.

359.726E-1

t/d

.410

157E

0

(=)

o 0o

CO0OO0O0O000O0O0 1 OOMOMOOOCO

000000000000 NJOOOOO

00 0000 OO0

OO0 0000000 O0OONOODWOWOLOOO

.

1

2

RPT-W375-TE00019, Rev. 0

Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

Cs137
Sr90
Tc99
Am241
Co60
Euis¢
Eulss
Pu218
Pu239
Pu240
Pu241
H3
Cla
1129
OFP
U233
U23s

ACTIVITY:

Cm243+4

Np237
Shi2s
Cs137
Sr9o
Tc99
Am241
Co60
Eul54
Eulss
Pu238
Pu239
Pu240
Pu241l
H3
Cl4
I129
OFP
U233
U235

Cm243+4 (s)

Np237
Sbl2s

TOTAL

TOTAL TRU

TOTAL Eu

TOTAL SOLIDS

TOTAL PRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DENSITY

(s)
{s)
(s)
(s}
(s)
(s)
{s)
{s)
(s}
(s)
(s)
(s)
(s}
(s}
(s)
{s)
{s}

(s)
(s)

TBq/d

999.362E-9
2.908E-9
390.845E-6

2.670

151.809E

1

OO0 0000000000000 O0O0 I DOO0OO0OO0O0OO0OOMOOOODODOOO OO
0000000000000 0O0OONOQOODOCOODODWOOODOOOOODOO

=TI sEssmsSEa=Sroo=

153.189E-12

0.0

0.0
190.070
188 .488E3
1.008E-3

t/d
t/d
t/d
m3/d
t/m3
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STREAM 107

Al

Ba

Ca

cd

Cl

Cr

F

Fe

Hg

K

La

Ni

NO2

NO3

OH

Pb

PO4

S04

TIC

TOC

U

Na

H20

Cs

Sr

Tc

NH3

TRU

Am

Pu

NO

Si

B

SrCo3
MnoO4 -
Am{OH) 3
o}

02

Mn
Pu(OH)4
P20S

502

co2

12

N2

Co

Eu

Zn

Mg

Zr

Li

NO2 (g)
CsIX
TcIX
Eu(OH)3
Co(OH)3
S041IX
H+
(TcO4) -
B203 (s)
Mn02 ({s)
H20 (s)
Zno (s)
Li20 {s)
TOC (s)
Na20 (s)
K20 (s}
Al203 (s}
Ccao (s}
Cr203(s)
Fe203 (s)
NiOo [s)
Mg0o (s}
Si02 (s)
2r02 (s}
Ba0 (s)
Anion(s)
La203(s)
PbO2 {s)
uo3 (s)

\W VOC Spent Catalyst

OOOOOOOOOOOOOOOOOOOOOOOOO;DOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

ACTIVITY:

Csl37
Sr90
Tc99
Am241
Co60
EulS4
Eulss
Pu238
Pu239
Pu240
Pu241
H3
Cl4
1129
OFP
U233
U235
Cm243+4
Np237
Sb125
Cs137 (s)
Sr9o (s)
Tc99 (s}
Am241 (s)
Co60 (s)
EulS4 (s}
EulsSs (s)
Pu238 (s)
Pu239 (s)
Pu240 {s)
Pu24l {(s)
H3 (s)
ci4 (s)
1129 (s}
OFP (s)
U233 (s)
u23s (s)
Cm243+4(s)
Np237 (s)
Sb125 (s)
TOTAL
TOTAL TRU
TOTAL Eu

TOTAL SOLIDS

TOTAL PRECIPITATE
TOTAL SOLIDS
TOTAL MASS
TOTAL VOLUME
DENSITY

OOOOIIOOOOOOOOOOOOOOOOOOOOOOQOOOOOOOOOOOOOOOOO

RPT-W375-TE00019, Rev. 0
Flowsheet Resuits for Envelope A/D at 60 t/d LAW Glass
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Al
Ba
Ca
cd
Cl
Cr

Fe
Hg

La
Ni
NO2
NO3
OH
Pb
PO4
S04
TIC
TOC

new

Cs

Sr

Tc

NH3

TRU

Am

Pu

NO

Si

B

SrCo3
Mno4 -
Am(OH} 3
o

02

Mn
Pu{OH} 4
P205

502

co2

12

N2

Co

Eu

in

Mg

Zr

Li

Noz (g)
CsIX
TcIX

Eu (OH)3
Co{OH}3
SO41X
H+
(TcO4) -
B203 ({s)
Mno2 (s)
H20 (s}
Zno (s)
Li20 (s)
TOC {(s)
Na20 (s)
K20 {s)
Al203 (s)
cao (s}
Cr203 (s)
Fe203 (s)
Nio ({s)
Mgo  (s)
sio2 ({s)
2ro2 (s)
Bao (s)
Anion(s)
La203(s)
pbo2 (s)
uo3 (s)

MASS : t/d

1.178E-

0.

485.413E-

6
0
9

101.253E-12

2.622E-

399.592E-

13.416E-

0.

0
9
0
9
0
6
0

518.428E-12

3.561E-

0.
35.972E-

31.320E-

0

€643 .505E-

0.
0.
112.142E-

1.261E-
12.036E-

103 .542E-

1

OCO0OO0OONMNMNONOOOWOUONODOOOOWOOOo

6
0

717.30SE-12

0.
0.

733.567E-
152.213E-
129.951E-

2.951E-

o

o

-OOOOOOOOOOOOOOOOOOOOOOOOOOOOO

s}

O0OO0O00O0O

9
9
9
9

RPT-W375-TE00019, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAW Gla

STREAM 176 Particulate Matter from HEPA Filter

ACTIVITY: TBq/d
Csl137 99.93SE-3
Sr9o 290.942E-6
Tc99 3.518E-3
Am241 731.466E-9
Co60 11.838E-9
Eul54 38.893E-9
Eulss 38.893E-9
Pu238 1.860E-9
Pu239 243 .156E-9
Pu240 53.581E-9
Pu241 148.439E-9
H3 0
Cl4 0
I129 0
OFP 2.139E-9
U233 116.029E-12
u23s 0.0
Cm243+4 0.0
Np237 913.968E-12
Sbl2s 60.866E-9
Cs137 16.092E-9
Sr%0 s 374 .505E-12
Tc99 (s) 1.366E-9
Am241 (s) 0.0
Co60 (s) 0.0
EulsS4 (s) 0.0
EBulss (s) 0.0
Pu238 (s) 0.0
Pu239 (s) 0.0
Pu240 (s) 0.0
Pu241 (s) 0.0
H3 (s) 0
Cl4 (s) 0
1129 (s} 0
OFP (s) 0.0
U233 (s} 0.0
U235 (s) 0.0
Cm243+4(s) 0.0
Np237 (s) 0.0
Sb12s (s) 0.0
s=owsssxsmzccssmzzs
TOTAL 0.104
TOTAL TRU 1.031E-6
TOTAL Eu 77.785E-9
TOTAL SOLIDS 17.833E-9
TOTAL PRECIPITATE 0 t/d
TOTAL SOLIDS 0.0 t/d
TOTAL MASS 169.991E-6 t/d
TOTAL VOLUME 106.245E-6 m3/d
DENSITY 1.600 t/m3
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RPT-W375-TE00019, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

\M 104 Treated Combined LAW Offgas to Stack

re

MASS: t/d ACTIVITY: TBg/d

Al 0.0 Cs137 499.681E-9
Ba 0.0 Sr9o 1.455E-9
Ca 0.0 Tc99 195.422E-6
cd 0.0 Am241 0.0
cl 174 .284E-6 Co&0 0.0
cr 0.0 EulS4 0.0
F 24.103E-6 Eulss 0.0
Fe 0.0 Pu238 0.0
Hg 0.0 Pu239 0.0
K 0.0 Pu240 0.0
La 0.0 Pu241 0.0
Ni 0.0 H3 0.0
NO2 0.0 Cl4 0.0
NO3 0.0 1129 26.701E-6
OH 0.0 OFP 0.0
Pb 0.0 U233 0.0
PO4 0.0 U235 0.0
504 0.0 Cm243+4 0.0
TIC 0.0 Np237 0.0
TOC 0 Sbl2s 0.0
u 0.0 Cs137 (s) 0.0
Na 179.863E-1 Srs0 (s) 0.0
H20 4.645 Tc99 {s) 0.0
Cs 0.0 Am241 (s) 0.0
Sr 0.0 Co60 (s) 0.0
TC 35.750E-9 Eul54 (s) 0.0
NH3 274.751E-6 EulsSs (s) 0.0
TRU 0.0 Pu238 (s) 0.0
Am 0.0 Pu239 (s} 0.0
Pu 0.0 Pu240 (s) 0.0
NO 6.871E-3 Pu241 (s) 0.0
Si 0.0 H3 (s) 0.0
B 0.0 Cc1l4 (s) 0.0
Srco3 0.0 1129 (s) 0.0
Mno4 - 0.0 OFP (s) 0.0
Am (OH) 3 0.0 U233 (s) 0.0
o] 517.715E-1 U235  (s) 0.0
02 31.966 Cm243+4 (s) 0.0
Mn 0.0 Np237 (s) 0.0
Pu (OH) 4 0.0 Sb125 (s) 0.0
P205 6.695E-6 macssccsssmmmmss===
802 16 .313E-6 TOTAL 222.625E-6
co2 9.515 TOTAL TRU 0.0
12 1.027E-3 TOTAL Eu 0.0
N2 131.300 TOTAL SOLIDS 0.0
Co 0.0

Eu 0.0

Zn 0.0

Mg 0.0

Zr 0.0

Li 0.0

NO2 (g) 3.296E-3

CsIX 0.0

TcIX 0.0

Eu (OH) 3 0.0

Co(OH)3 0.0

S041IX 0.0

H+ 0.0

(TcO4) - 0.0

B203 ({(s) 0.0

Mno2 (s) 0.0

H20 (s} 0.0

Zno0 (s) 0.0

Li20 (s} 0.0

TOC (s) 0.0

Na20 (s) 0

k20 (s) 0.0

Al203 (s) (]

cao (s) 0.0

Cr203 (s) 0.0

Fe203 (s) 0.0

NiO (s) 0

Mgo (s} 0.0

$i02 {s) 0.0

2r02 I[s) 0.0

Bao (s} 0.0 TOTAL PRECIPITATE - 0.0 t/d

Anion{s) 0.0 TOTAL SOLIDS 0.0 t/d

La203 (s} 0.0 TOTAL MASS 177.438 t/d

Pb02 (s) 0.0 TOTAL VOLUME 256.211E3 m3/d
uo3 (s! 0.0 DENSITY 692.549E-6 t/m3
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MASS: t/d

N
(%]
o

=
w
ommooocooomMomoOoooo

c1 17.

m
N
w
@
o

o
X
n
[
®
N
0

NO

Si

B

Srco3
MnO4 -
Am(OH) 3
o] 517.715E-
02

o0 oo o

OM WO OOO0OO0DODWOWODODOoOO

1
0

O0O0DOoOO0ODO0OO0OO0OO0O

Mn 0.0
Pu(OH} 4 0.0
P205 669.502E-12
502 161.500E-9
Co2 1.902

I2 1.027E
N2

Co

Eu

Zn

Mg

Zr

Li
NO2{g) 197.730
CsIX
TcIX
Eu{OH) 3
Co(OH)3
S041X

H+ 14.118
{Tc04) -
B203 (s)
MnO2 (s)
H20 (s)
2no {s)
Li20 (s)
TOC (s)
Na20 (s)
K20 (s)
Al203 (s)
Ca0 (s)
Cr203(s)
Fe203(s)
Nio (s)
Mgo (s)
$i02 (s)
Z2r02 (s}
BaO (s)
Anion{s)
La203(s)
PbO2 ({s)
uo3l (s)

(=]

0000000 MOCOOONNOOOOOO

o oo

Oo0oO00OO0COQO

ACTIVITY:
Cs137
Sr9o0
Tc99
Am241
Co60
EulsS4
Eulss
Pu238
Pu239
Pu240
Pu241
H3
Cl4
1129
OFP
U233
U235
Cm243+4
Np237
Sbil2s
Cs137 (s)
Sr9o (s)
Tc99 {s)
Am241 (s)
Co60 (s)
Euls54 (s)
Eulss (s)
Pu238 (s)
Pu239 (s)
Pu240 {s)
Pu241 (s)
H3 (s)
Cl4 (s)
I129 (s)
OFP (s)
U233 (s)
U235 {s)
Cm243+4 (s}
Np237 (s)
Sb12s (s)
TOTAL
TOTAL TRU
TOTAL Eu

TOTAL SOLIDS

TOTAL PRECIPITATE
TOTAL SOLIDS

TOTAL MASS

TOTAL VOLUME

DENSITY

TBg/d
499.681E-9
1.455E-9
195.422E-6

2.643

OO0 O0OWIO0DO0OO0O0DO0O0ODO0OD0U0DODO0O0D0O0OULDODDO0DO0O0DODDODOOWODOOODODODODOOO

2.839

DOoOOoOMHII O0O0D0CO0O00O00O00DOO0O0DO00D0O0O0CO0OO0O0DODOO0OMOOO0CDCOODOOOOO

0.0 t/d

0.0 t/d
30.057 t/d
33.429 mi/d
0.899 t/m3

RPT-W375-TE00019, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

STREAM 142 Li 1id Effluent from LAW Offgas Scrubber to Condensate Collection
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RPT-W375-TE00019, Rev. 0

Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

STREAM 169 Process Condensate to ETF

Al

Ba

Ca

cd

cl

Cr

F

Fe

Hg

K

La

Ni

NO2

NO3

OH

Ph

PO4

S04

TIC

TOC

u

Na

H20

Cs

Sr

TC

NH3

TRU

Am

Pu

NO

Si

B

SrCo3
MnoO4 -
Am(OH) 3
o

02

Mn

Pu (OH) 4
P20S

502

co2

12

N2

Co

Eu

Zn

Mg

Zr

Li

NO2 (g}
CsIX
TcIX
Eu(OH)3
Co{OR)3
S041IX
H+
(Tco4) -
B203 (s)
Mno2 (s)
H20 ({s)
Zno (s)
Li20 (s}
TOC (s)
Na20 {(s)
K20 (s)
Al203(s)
cao (s)
Cr203 (s)
Fe203 (s}
NiO (s)
Mgo (s)
5i02 (s)
2r02 (s)
Bao (s)
Anion{s)
La203 (s)
PbO2 (s)
uo3 (s)

MASS : t/d
2.246E-6
120.735E-12
15.970E-6
176 .437E-12
18.134E-3
451.894E-9
2.390E-3
16.295E-6
0.0
755.342E-6
130.266E-12
1.56%9E-6
3.065E-3
62.5S11E-3
0.108
242 .244E-6
148.962E-6
2.511E-3
0.172
0.35%
245.089E-9
0.285
211.643
0.0
1.130E-9
576.681E-9
6.209E-3
500.007E-12

676 .628E-12
161.547E-9
2.273
1.032E-3

[SELCERSEES Y.}
~
w
«©
m
'
K-

33.827

0000000 OMMOOOOOO
;DOOOOOOOOOOOOOOOOOOOO\DOOOOOO

o oo

D00 O0O00O0 O

ACTIVITY:

Cs137
Sr90
Tec99
Am241
Co60
Eulb4
Eulss
Pu23s
Pu239
Pu240
Pu241
H3
Cl4
1129
OFpP
U233
U23s
Cm243+4
Np237
Sb12s5
Cs137 (s}
Sr9o (s}
Tc99 (s)
Am241 (s)
Co60 (s)
EulS4 (s)
EulSS (s)
Puz3g8 (s}
Pu239 (s)
Pu240 (s)
Pu241 (s)
H3 (s)
Cl4 (s}
1129 (s)
OFP (s}
U233 (s}
U23s (s}
Cm243+4 {s)
Np237 {s)
Sb125 (s)
TOTAL
TOTAL TRU
TOTAL Eu

TOTAL SOLIDS

TOTAL PRECIPITATE
TOTAL SOLIDS

TOTAL MASS

TOTAL VOLUME

DENSITY

TBq
19.
150.
641.
98.
47.
468.

11.
733.

3.
169.

/d

470E-6
487E-6
411E-6
111E-9
739E-6
398E-9

.398E-9
.049E-9
.789E-9
.973E-9
.682E-9

0.0

.655E-3

0000000000000 O0DOOOOO
0000000000000 O0OO0COOO0OO0O

517E-3
930E-9

936.796E-9

0.0

214.937
238.827
0.900

0.0

t/d
t/d
t/d
m3d/d
t/m3
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RPT-W375-TE00019, Rev. 0

Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

STREAM 109 Sr/TRU LAW Product Feed to HLW Treatment

PO4

SxCO3
MnO4 -
Am{OH) 3
(o]

02

Mn

Pu (OH} 4
P20S

S02

C02

12

N2

Co

Eu

Zn

Mg

Zxr

Li

NO2 (g}
CsIX
TcIX
Sugar
Co(OH) 3
SO4IX

H+
(TcO4) -
B203 (s)
Mno2 {(s)
H20 (s)
zn0 {s)
Li20 (s)
TOC (s)
Na20 (s)
K20 (s)
A1203(s)
ca0 (s)
Cr203(s)
Fe203 (s)
Nio (s)
Mgo (s)
5i02 (s)
Zr02 {s)
BaO (s)
Anion(s)
La203 (s)
PbO2 (s)
uo3l (s)

MASS:

t/d
19.352E-6
0
9.299E-6
840.982E-9
6.676E-6
2.679E-6
7.210E-6
24.492E-6
0
32.943E-6
0
7.038E-6
769.926E-6
3.897E-1]
S41.916E-6
S.027E-6
17.743E-6
30.304E-6
1.201E-3
260.088E-6

0

3.846E-3
0.394
738.445E-9
1.183E-6
1.048E-6
16.146E-6

o 0O oo

2.637E-6
776.672E-9
20.145E-3
44.945E-6
0

6.048BE-6

[¢]

7.896E-6
1.154E-6

716.408E-

540.118E-

1.126E-

OO0 0O00O0OO0OAMNO VWO OOWODOO

765.429E-9
0

S.326E-3
1.957E-6
10.948E-6
0
16.727E-3
24 .686E-3
106.415E-6
1.888E-3
69.100E-6
140.404E-6
1.708E-3
47.381E-6
6.672E-6
98.030E-6
36.934E-6
6.719E-6
272.747E-6
17.331E-6
111.234E-6
0

ACTIVITY: TBg/d

Cs137 0.582
Sr90 943.969E-6
Tc99 988.042E-6
Am241 32.627E-6
Co60 50.665E-6
EulS4 294.231E-6
Eulss 292.472E-6
Pu238 652.099E-9
Pu239 2.096E-6
Pu240 584 .640E-9
Pu241l 23.512E-6
H3 0
Cc14 0
1129 931.377E-9
OFP 0
U233 0
U23s 0
Cm24344 0
Np237 0
Sb12s 55.100E-6
Cs137 {s) 0.820
Sr90 (s) 10.501
Tc99 (s) 332.563E-6
Am241 (s) 38.925E-3
Co60 (s} 13.592E-6
EulS54 (s) 6.555E-3
EulsS (s) 4.094E-3
Pu238 (s) 816.697E-6
Pu239 (s) 2.513E-3
Pu240 (s) 701.56BE-6
Pu241 (s} 28.205E-3
H3 (s) 0
c14 (s} 0
1129 (s) 0
OFP (s}  B56.273E-9
U233 (s) 0
U238 (s) 0
Cm243+4 (s) 176 .256E-6
Np237 (s) 445.320E-6
Sb125 (s) 43.49SE-6
azzsssamassamzze=as

TOTAL 11.989
TOTAL TRU 431.437E-3
TOTAL Eu 11.236E-3
TOTAL SOLIDS 11.404

TOTAL PRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DENSITY

20.146E-3 t/d

51.261E-3 t/d
0.476 t/4
0.450 m3/d
1.059 t/m3
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RPT-W375-TE00019, Rev. 0

Flowsheet Resulits for Envelope A, at 60 t/d LAW Glass

STREAM 114 Combined Cesium/Technetium LAW Product Feed to HLW Treatment

TRU

Am

Pu

NO

Si

B

SrCo3
MnO4 -
Am(OH) 3
o

o2

Mn

Pu (OH)}4
P20S

s02

co2

12

N2

Co

Eu

Zn

Mg

2r

Li

NO2 (g)
CsIX
TcIX
Sugar

Co (OH) 3
S041X

H+
{TcO4) -
B203 (s)
MnO2 (s)
H20 (s)
Zno (s}
Li20 {s)
TOC (s}
Na20 (s)
K20 ({s)
Al203(s)
cac ({s)
Cr203 (s}
Fe203(s)
NiO (s}
Mgo (s)
5i02 (s)
2r02 (s}
BaC (s)
Anion(s)
La203(s)
PbO2 (s)
uol (s)

MASS : t/d

1.012

. P . .
QOO0 00000 WOOOWOOODOOOOBO O

O000O0CO0DO0OKHFHFOQOOIMOOODODOOOOO

22.620E-3

1.340
9.992

0000000000000 O0O0O0O0OMIMOOODOODQOODOODO0OO0ODO0DO0OO0DO0DO0O0DO0DODO0O0O0OOO0OOOOOOOO

OO0 Q0O0OO000000O00O0OO0000O0O0OOWWODOOOOOO00DO000Q0O000000QO0O0000D00D00ODR0OO

Cs137
Srso
TcS9
Am241
Co60
Euls4
Eulss
Pu23sg
Pu239
Pu240
Pu241
H3
Cl4
1129
OFP
U233
U235

ACTIVITY:

Cm243+4

Np237
Sbi2s
Csl137
<90
99
Am241
Co60
EulS4
Euls5
Pu238
Pu239
Pu240
Pu241
H3
Cl4
I129
OFP
U233
U235

Cm243+4 (s)

Np237
Sbl2s

TOTAL

TOTAL TRU

TOTAL Eu

TOTAL SOLIDS

TOTAL PRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DENSITY

(s)
(s}
(s)
(s)
(s)
(s}
(s)
(s)
(s}
(s)
(s)
(s)
(s)
(s)
(s)
(s}
(s)

{s)
(s)

o

TBgq/d

1

0.0

.550
.360
.526

.720E3

0

w
-~
0
=)

OO0 0000000000000 O0OO00OO0ODOO0OOO0OO0OO0O0O0 OO

1.

724E3

t/d
t/d
t/d
m3/d
t/m3
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$...EAM 186

TRYU

NO

Si

B

SrC03
Mno4 -
Am({CH) 3
o]

02

Mn

Pu (OH) 4
P205
502

Co2

Iz

N2

Sugar
Co(OH) 3
S041X
H+
(TcO4) -
B203 (s}
Mno2 (s}
H20 (s)
zZn0 (s)
Li20 (s)
TOC (s)
Na20 ({s)
K20 (s}
Al203 (s)
cao (s)
Cr203 (s)
Fe203 (s)
NiO (s)
Mgo  (s)
$i02 (s)
zr02 (s)
BaO (s)
Anion{(s)
La203 (s)
PbO2 (s}
uo3 (s)

MASS:

t/d

22.782E-

30.823E-
53.746E-~

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOQOOOOOOOOOOOOOOOUUOOOOOOUOOOOOOOOOOOOOO

U235

Cm243+4(s)

Np237
5bl2s

TOTAL
TOTAL TRU
TOTAL Eu

TOTAL SOLIDS

TOTAL PRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DENSITY

RPT-W375-TE00019, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

19M NaOH Feed to Combined Cesium/Technetium LAW Product

ACTIVITY: TBq/d

(s)
(s)
(s)
(s)
{s)
(s)
(s)
(s)
(s)
(s)
(s)
(s}
(s)
(s)
{s)
(s)
(s)

{5)
(s)

OO0 O0O2I O00OO0OO0OO0000O0000000O000O0000O00DO0O0O0DO0OO0O0O0O00O0O00O0O0O0

0 t/d

0 t/d

0.107 t/d
70.533E-3 m3/d
1.522 t/m3
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NO3

NO
Ssi

B

Srco3
Mno4-

Am (OH) 3
e}

02

Mn

Pu (OH) 4
P20S

S02

co2

12

N2

Co

Eu

in

Mg

Zr

Li

NO2 (g)
CsIX
TclX
Sugar
Co (OH) 3
S041IX
He
(TcO4) -
B203 (s8)
MnO2 (s}
H20 (s)
Zzno  {s}
Li20 (s)
TOC (s)
Na20 (s)
K20 (s)
Al203 (s}
cao (s)
Cr203(s)
Fe203 (s)
NiO (s)
Mgo (s)
$i02 (s)
Zr02 (s)
Bao (s)
Anion (s}
La203 (s}
PbO2 (s)
yol (s)

MASS : t/d

[
o
ot
[N

N
~N
~ o
o

53.

N

- oa

wo s

S W

m s m
'S

134.013
9.992

OO0 CQCO0OO0OONMHOOODNOODODOOOOOO

0000000000000 0CO0D0DO0O000OMIMOOOCO0OO0O00O0O00000000000D0000O000O0O00DOO0O0O0O

S S SS S SSSSSSTTTTa N, .. o P R N, e e e e e
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RPT-W375-TEQ0019, Rev. 0

Flowsheet Results for Envelope A/D al ) t/d LAW GI
STREAM 187 Neutralised Cesium/Technetium LAW Product Feed to HLW Treatment

Cs137
Sr9o
Tc99
Am241
Co60
Eul54
Eulss
Pu23s
Pu239
Pu240
Pu241
H3
Clq
1129
OFP
U233
U23s

ACTIVITY:

Cm243+4

Np237
Sb125
Cs137
Sr9o¢
Tc99
Am241
Co6&0
Euls4
Eulss
Pu238
Pu239
Pu240
Puz41l
H3
Cl4
1129
QFp
U233
U235

Cm243+4(s)

Np237
Sb125

TOTAL

TOTAL TRU

TOTAL Eu

TOTAL SOLIDS

TOTAL PRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DENSITY

{s)
(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s}
(s)
(s)
(s)
{s)
(s)
(s)
(s)

(s)
(s)

o

TBg/d

1

0.0

.657
-556
.181

.720E3

0
3.792
0

~
(S 3]
»
m
OO0OO0OWII 0O000DO0D00O0000CO0CO0DO0O0000C0O0O0ODDDO0O0CODO0O0DO0O0O0O0OO0GCOO0O

t/d
t/d
t/d
m3/d
t/m3
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RPT-W375- 10019, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

STF WM 115 C iined Sr/TRU/Cs/Tc LAW Product Feed to HLW Treatment

MASS : t/d ACTIVITY: TBq/4d

Al 19.352E-6 Cs137 1.721E3
Ba 0.0 Sr9o 943 .969E-6
Ca 9.299E-6 Tc99 3.793
cd 840.980E-9 Am241 32.627E-6
cl 6.676E-6 Co60 S0.665E-6
Cr 2.679E-6 Euls54 294.233E-6
F 7.210E-6 Eulss 292.472E-6
Fe 24 .492E-6 Pu238 652 .099E-9
Hg 0.0 Pu239 2.096E-6
K 1.045E-3 Pu240 584 .640E-9
La 0.0 Pu241l 23.512E-6
Ni 7.03BE-6 H3 0
NO2 769.926E-6 C14 0
NO3 0.147 I129 931.377E-9
OH 544 .195E-6 OFP 0
Pb 5.027E-6 U233 0
PO4 17.743E-6 U23s 0
S04 30.304E-6 Cm243+4 0
TIC 1.201E-3 Np237 0
TOC 260.088E-6 125 55.100E-6
U 0.0 usl37 (s) 0.820
Na 57.290E-3 Sr90 (s) 10.501
H20 0.842 Tc99 (s) 332.563E-6
Cs 2.151E-3 Am241 (s) 38.925E-3
Sr 1.183E-6 Co60 (s) 13.592E-6
Tc 1.048BE-6 EulS4 (=) 6.555E-13
NH3 16.146E-6 Euls55 (s} 4.094E-3
TRU 0.0 Pu238 (s) 816.697E-6
Am 0.0 Pu239 (s) 2.513E-3
Pu 0.0 Pu240 (s) 701.56BE-6
NO 0.0 Pu241 ({s) 2B8.205E-3
Si 2.637E-6 H3 (s) 0
B 776 .669E-9 Cl4 (s) 0
SrCOo3 20.145E-3 1129 {s) 0
MnO4 - 44 .945E-6 OFP {s) 856.273E-9
Am(OH) 3 0.0 U233 (s) 0
o} 6.048E-6 U235 (s} 0
02 0.0 Cm243+4(s) 176.256E-6
Mn 7.896E-6 Np237 (s) 445 .320E-6
Pu(OH) 4 1.154E-6 Sb125 (s) 43 .495E-6
P205S 0.0 ==zazs=zamsxammIRE==
502 0.0 TOTAL 1.736E3
co2 0.0 TOTAL TRU 43.437E-3
12 716 .406E-9 TOTAL Eu 11.236E-3
N2 0.0 TOTAL SOLIDS 11.404
Co 0.0

Eu 0.0

Zn 540.115E-9

Mg 0.0

Zr 1.126E-6

Li 0.0

NO2 {g) 0.0

CsIX 0.0

TcIX 0.0

Sugar 0.0

Co(OH} 3 0.0

S041X 0.0

H+ 134.013E-9

(Tco4) - 9.993E-3

B203 (s) 0.0

Mno2 (s) 5.326E-3

H20 (s} 1.957E-6

Zno {s) 10.94BE-6

Li20 (s) 0.0

TOC (s) 16.727E-3

Na20 (s) 24 .686E-3

K20 (s} 106.415E-6

Al203(s) 1.888E-3

ca0 (s) 69.100E-6

Cr203(s) 140.404E-6

Fe203 (s) 1.708E-3

NiOo (s) 47.3B1E-6

Mgo (s} 6.672E-6

8i02 (s) 98.030E-6

Z2r0o2 (s) 36.934E-6

Bao (s) 6.719E-6 TOTAL PRECIPITATE 20.146E-3 t/d
Anion(s) 272 .747E-6 TOTAL SOLIDS 51.261E-3 t/d
La203(s) 17.331E-6 TOTAL MASS 1.133 t/d
PbO2 (s} 111.234E-6 TOTAL VOLUME 1.008 m3/d
uo3 {s) 0.0 DENSITY 1.124 t/m3

ige A-103

4 e L. WANN



STREAM 18

Al

Ba

Ca

cd

cl

Cr

F

Fe

Hg

K

La

Ni

NO2

NO3

OH

Pb

PO4

S04

TIC

TOC

U

Na

H20

Cs

Sr

Tc

NH3

TRU

Am

Pu

NO

Si

B

SrCo3
Mno4 -
Am{OH) 3
o]

02

Mn
Pu(OH}4
P205

s02

co2

I2

N2

Co

Eu

Zn

Mg

Zr

Li

NO2 {(g)
CsIX
TcIX
Sugar
Co(OH) 3
SO41IX
H+
(TcO4) -
B203 (s)
Mno2 (s)
H20 (s)
Zno {s)
Li20 (s}
TOC (s)
Na20 (s)
K20 (s)
A1203 (s)
cao (s}
Cr203(s)
Fe203(s)
Nio (s}
Mgo  (s)
5i02 (s)
2r02 (s)
Ba0O (s)
Anion(s)
La203(s)
PbO2 (s}
uol  (s)

RPT-W375-TE00019, Rev. 0

Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

HLYW Feed (Envelope D)

MASS:

224.

78.
.182E-3

15.
389.

299.

28.

852.
87.
101.

21sS.
15.

841.

.645E-

t/d
0.449
0
383E-6
0
782E-3

782E-3
186E-6
0
0.522
0
615E-6
1.488
2.555
1.024

.540E-3

010E-3

.069E-3

0.275
0.150

0
1.646
46.793
01BE-6

.471E-6

926E-6
0.208
249E-6
824E-9
165E-6
0

.07BE-3

OCO0OO0OO0OWOOOOO0Oo

34BE-6
0

230.224E-12

15.
3.
5s4.
669.

81.

37.
.949E-3
10.

w

17

61

10.
.977E-3
29.

300E-8%
338E-3
675E-6
339E-6

00000000

.751E-3

o

886E-3

0.519

853E-3

620E-3
0.278

.084E-3
.012E-3

0.340

.579E-3

.676E-3

0.113

.076E-3

60SE-3

78SE-3

Cs137
Sr9o
Tc99
Am241
Co60
Eul54
Eulss
Pu238
Pu239
Pu240
Pu241
H3
Cl4
I129
OFP
U233
u23s

ACTIVITY:

Cm243+4

Np237
Sbl2s
Csl37
Sr9o0
Tc99
Am241
Co60
EulS4
Eulss
Pu238
Pu239
Pu240
Pu241l
H3
Cl4
1129
QFP
U233
U235

(s)
(s)
(s)
(s)
(s)
{s)
(s)
(s)
(s)
(s)
(s)
(s}
(s)
(s)
(s)
(s)
(s)

Cm243+4 (s}

Np237
Sb125

TOTAL

TOTAL TRU

TOTAL Eu

(s)
(s)

TBq/d
681.614
6.97S
1.125
28.057E-3
9.669E-3
95.109E-3
95.109E-3
4.549E-3
32.179E-3
9.004E-3
0.363
0
0
1.094E-3
-231E-3
283.742E-6
6.166E-6
0
2.235E-3
0.149
535.922
3.573E3
$.359
32.185
3.573
18.579
10.361
0.125
1.108
0.318
7.860
23.223E-3
2.322E-3
103.612E-6
0.225
321.553E-6
B9.320E-6
1.072
26.439E-3
11.433

(9]

sc==mssEssrIz=axzs=a

TOTAL SOLIDS

TOTAL PRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DENSITY

4.891E3
33.808
29.130
4.201E3

0 t/d

1.584 t/d
58.862 t/d

.838 m3/d
.114 ©/m3
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NH3

TRU

Am

Pu

NO

Si

B

SrC03
MnO4 -~
Am{OH) 3
o

02

Mn

Pu (OH) 4
P20S

s02

co2

12

N2

Co

Eu

Zn

Mg

Zr

Li

NO2 (g)
CsIX
TclX
Sugar
Co(OH}3
S041X
H+
(TcO4) -
B203 (s)
Mno2 (s)
H20 (s)
zno {s)
Li20 (s)
TOC {s)
Na20 (s}
K20 ({s)
Al203(s)
cao (s)
Cr203(s)
Fe203 (s}
NiO (s)
Mgo (s}
5i02 (s)
Zro2 (s)
Bao (s)
Anion(s)
La203(s)
Pb0O2 (s}
uo3l  (s)

MASS : t/d

1.530E-3
60.182E-9
58.395E-6
84.137E-9
267.452E-6
21.91SE-6
41.620E-6
1.194E-3
0.0
760.795E-6
65.337E-6
46.201E-6

302.570E-6
274 .641E-6
0.0

0.0
123,9247-¢
2.47 3
7.a/6
72.029E-6
119.583E-6
647.914E-9
0

5.106E-9
0.0
5.364E-9

0

1.909E-3
2.775E-3
0.

0.

0.
12.711E-

OWwooo

281.912E-6
0
553.911E-12
2.250E-9

0

oo oo

0.
0.
431.262E-6
48.034E-9
279.138E-6
746.916E-6
2.642E-6

0.
0.
0.
0.
0.
448.421E-
E-

00000V O0OO0O00DO0O0LO0000DOCROOWAODOOOO

o

RPT-W375-TE00019, Rav. 0

Flowsheet Results for Envelope A/D at 60 t/d LAW _.ass
STREAM 170 HLW SBS Recycle to HLW Pretreatment

Cs137
Sroo
Tec99
Am241
Co60
Euls5q
EulsSs
Pu238
Pu239
Pu240
Pu241l
H3
Cl4
I129
OFP
U233
U235

ACTIVITY:

Cm243+4

Np237
Sb12s
cs137
90
1¢99
Am241
Co60
EulSsq
Euls$s
Pu238
Pu239
Pu240
Pu241
H3
C14
I129
OFP
U233
U235

(s)
{s)
(s)
(s)
(s)
(s)
(s)
(s)
{s)
(s)
(s)
(s)
{s)
(s)
(s)
(s)
(s}

Cm243+4 (s)

Np237
Sb12s

TOTAL

TOTAL TRU

TOTAL Eu

(s)
{s)

3

TBq/d
57.702
B10.404E-6
1.272
2.288E-6
0
6.258E-6
6.249E-6
232.234E-9
1.858E-6
505.486E-9
18.388E-6
0.0
0
0
263.271E-9
14 .28B0E-9
10.341E-12
0
112.489E-9
7.767E-6

0.

TOTAL SOLIDS

TOTAL PRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DENSITY

~

12.507E-6
0.0

0.0 t/d
0.0 t/d
.545 t/d
.474 m3/d
.010 t/m3

000000000000 OO0O0OO0OO0O
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RPT-W375-TE00019, Rev. 0

Flowsheet Results for Envelope A/D at 60 t/d LAW G

HLW Feed to Dewatering

ST \M 171
MASS: t/d
Al 0.451
Ba 60.182E-9
Ca 282.778E-6
cd 84.137E-9
cl 79.049E-3
Cr 3.204E-3
F 15.823E-3
Fe 1.583E-3
Hg 0.0
K 0.523
La 65.337E-6
Ni 3145.816E-6
NO2 1.488
NO3 2.594
OH 1.016
Pb 1.564E-3
PO4 28.312E-3
S04 24.343E-3
TIC 0.275
TOC 0.150
| 123.924E-6
Na 31.648
H20 54.277
Cs 924.047E-6
Sr 124 .054E-6
Tc 88.574E-6
NH3 0.208
TRU 101.255E-6
Am 215.840E-9
Pu 15.171E-6
NO 0
si 6.987E-3
B 2.77SE-3
Srcol 0.0
MnO4 - 0.0
Am{OH) 3 0.0
o} 12.711E-3
02 0
Mn 1.927E-3
Pu(OH)4 0
P205 §53.911E-12
502 2.250E-9
c02 0
I2 841.348E-6
N2 0
Co 230.265E-12
Eu 15.300E-9
Zn 31.769E-3
Mg 554 .723E-6
ir 948.477E-6
Li 746 .916E-6
NO2 (g) 2.642E-6
CsIX 0.0
TcIX 0.0
Sugar 0.0
Co(OH)3 0.0
SO4IX 0.0
H+ 44 .842E-9
(TcO4}) - 6.101E-3
8203 (s) 0
Mno2 (s} 83.886E-3
H20 (s) 0.519
zn0 {s) 0
Li20 (s) 0
TOC (s) 37.853E-3
Na20 (s) 60.949E-3
k20 (s) 10.620E-3
A1203 (s} 0.278
cao (s} 8.084E-3
Cr203(s) 3.012E-3
Fe203(s) 0.340
Ni0 (s} 17.579E-3
Mgo (s) 0
5i02 (s} 4.676E-3
Zr02 (s) 0.113
Bao (s} 1]
Anion{(s) 61.076E-3
La203{s) 10.605E-3
Pbo2 (s) 4.977E-3
uo3  (s) 29.78SE-3

TBq
2
28.

95.
95.

32.

5
3

23.
103.

321.
89.

26.

/a

39.316
6.975
2.398

0S9E-13

.669E-3

11SE-3
11SE-3

.S550E-3

180E-3

.004E-3

0.363
0
0

.094E-3
.231E-3
.756E-6
.167E-6

0

.235E-3

0.149
35_0')')
.57
S.sov
32.155
31.873
18.579
10.361
0.125
1.108
0.318
7.860
223E-3

.322E-3

612E-6

0.225
S53E-6
320E-6

1.072
439E-3
11.433

ACTIVITY:
Cs137
Srso
Tc99
Am241
Co60
Euls4
EulsSs
Pu23s
Pu239
Pu240
Pu24l
H3
Cl4
1129
OFP
U233
U23s
Cm243+4
Np2137
Sb125
Cs137 (s)
Srso0 (s)
Tc99 (s)
Am241 (s)
Co60 (s)
EulS4 (s)
Eulss (s)
Pu238 (s)
Pu239 (s)
Pu240 (s)
Pu241 (s)
H3 (s)
Cl4 (s)
1129 (s)
OFP (s)
U233 (s}
u23s (s)
Cm243+4 (s)
Np237 (s}
Sb125 (s}
TOTAL
TOTAL TRU
TOTAL Eu

TOTAL SOLIDS

TOTAL PRECIPITATE
TOTAL SOLIDS

TOTAL MASS

TOTAL VOLUME

DENSITY

4

4

0.0
.584
.407
.871
.128

.850E3
33.808
29.130
.201E3

t/d
t/d
t/ad
m3/d
t/m3
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RPT-W375-TE00019, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

STREAM 200 Permeate from HLW Feed Dewatering to LAW Treatment

MASS: t/d ACTIVITY: TBq/d

Al 0.400 Cs137 655.853
Ba 53.388E-9 Sr90 6.188
Cca 250.855E-6 Tc99 2.127
cd 74.638E-9 Am241 24 .892E-3
c1 70.125E-3 Co60 8.578E-3
Ccr 2.842E-3 EulsSa 84.377E-3
F 14.037E-3 Eulss 84.377E-3
Fe 1.404E-3 Pu238 4.036E-3
Hg 0.0 Pu239 28.547E-3
K 0.464 Pu240 7.983E-3
La 57.961E-6 Pu241 0.322
Ni 3106.777E-6 H3 0
NO2 1.320 Cl4 0
NO3 2.301 1129 970.277E-6
OH 0.902 OFP 4.641E-3
Pb 1.388E-3 U233 251.722E-6
PO4 25.116E-3 uU23s 5.470E-6
504 21.595E-3 Cm2434+4 0
TIC 0.244 Np237 1.983E-3
TOC 0.133 Sb125 0.132
U 109.934E-6 Cs137 (s) 53.567E-3
Na 3.236 Sr90 (s} 0.357
H20 49.133 Tc99 (s) 535.674E-6
Cs 819.729E-6 Am241 (s) 3.214E-3
Sr 110.050E-6 Co60 (s) 357.116E-6
Te 78.575E-6 Eul54 (s) 1.857E-3
NH3 0.184 EulSS (s) 1.036E-3
TRU 89.824E-6 Pu238 (s) 12.499E-6
Am 191.474E-9 Pu239 (s) 110.706E-6
Pu 13.45S8E-6 Pu240 (s) 31.783E-6
NO 0.0 Pu241 (s} 785.655E-6
si 6.198E-3 H3 (s) 2.321E-6
B 2.462E-3 Cl4 (s) 232.125E-9
Srco3l 0.0 1129 (s) 10.356E-9
Mno4 - 0.0 OFP {s) 22.498E-6
Am (OH) 3 0.0 U233 (s} 32.140E-9
o 11.276E-3 U235  (s) 8.928E-9
02 0.0 Cm243+4 (s) 107.135E-6
Mn 1.709E-3 Np237 (s) 2.643E-6
Pu (OH) 4 0 Sb125 (s) 1.143E-3
P205 491.379E-12 =smsonsznzsmssszesx
502 1.996E-9 TOTAL 6§65.293
co2 0.0 TOTAL TRU 70.817E-3
12 746.367E-6 TOTAL Eu 0.172
N2 0.0 TOTAL SOLIDS €.420
Co 204 .269E-12

Eu 13.573E-9

Zn 3.344E-3

Mg 2.099E-6

Zr val.402E-6

Li 662.595E-6

NO2(g) 2.343E-6

CsIX 0.0

TelX 0.0

Sugar 0.0

Co(OH) 3 0.0

SO4IX 0.0

H+ 319.780E-9

(TcO4) - 5.413E-3

B203 (s} 0

Mnoz2 (s) 8.388BE-6

H20 (s) 51,923E-6

zno (s) 0

Li20 (s) 0

TOC (s) 3.78B5SE-6

Na20 (s) 6.094E-6

K20 (s) 1.062E-6

A1203 (s) 27.844E-6

cao (s) 808.345E-9

Cr203 (s) 301.148E-9

Fe203 (s) 33.987E-6

Nio (s) 1.758E-6

Mgo (s) Y

sioz (s) 467.572E-9

2r02 (s) 11.307E-6

BaO (s) 0 TOTAL PRECIPITATE 0.0 t/a

Anion (s} 6.107E-6 TOTAL SOLIDS 158.367E-6 t/d

La203 (s) 1.060E-6 TOTAL MASS 58.489 t/d

PbO2 (s) 497.687E-9 TOTAL VOLUME 52.225 m3i/d
U0l (s} 2.978E-6 DENSITY 1.120 t/m3
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STREAM 201

Al
Ba
Ca
cd
Cl
Cr
F
Fe
Hg
K
La
Ni
NO2
NO3
OH
Pb
PO4
S04
TIC
‘TOC
u
Na
H20
Cs
Sr
Tc
NH3
TRU
Am
Pu
NO
Si
B
SrCo3
Mno4 -
Am(OH) 3

n

mn
Pu(OH) 4
P205
502

co2

12

N2

Co

Eu

Sugar

Co (OH) 3
SO41IX
H+
(TcO4) -
B203 (s)
MnO2 (s)
H20 ({s)
Zno  (s)
Li20 (s)
TOC (8}
Na20 (s)
K20 (s)
A1203 (s)
cao (s}
Cr203(s)
Fe203(s)
Nio (s}
mMgo  (s)
$i02 (s)
2r02 (s)
BaO (s)
Anion(s)
La203 (s)
PbO2 (s)
uo3 (s}

MASS:

S0.
.794E-9
31.

9.

6

-]

59.
.376E-6
39.

176.

31.

13.

104.
14.

11.
24.

788.
313.

217.

298.

83.

17.

61

t/d
905E-3

923E-6
498E-9

.924E-3
36l.
.786E-3
178.

664E-6

694E-6
0.0
070E-13

040E-6
0.168
0.293
0.115

(===

.062E-
688.

B806E-6

878E-3
0.519

.BS0E-3
.943E-3
.619E-3

0.278

.083E-3
.011E-3

0.340
S78E-3

.676E-3

0.113

.070E-3
.604E-3
.977E-3
29.

782E-3

Cs137
Sr90
Tc99
Am241
Co60
Euls4
Eulss
Pu238
Pu2139
Pu240
Pu241l
H3
C14
1129
QOFP
U233
U235

ACTIVITY:

Cm243+4

Nn237
125
w137
Sr20
Tc99
Am241
Co60
Euls54
Eulss
Pu238
Pu239
Pu240
Pu24l
H3
C14
1129
OFP
v233
U235

(s)
{s)
(s)
(s)
{s)
(s}
(s)
(s}
(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s}
(s)

Cm243+4 (s)

Np237
Shl25

TOTAL

TOTAL TRU

TOTAL Eu

(s)
(s)

Concentrate from HLW Feed Dewatering to HLW Treatment

TBq/d

10.

513.

23.

103.

321.

26.

83.463
0.787
0.271

.168E-3
.092E-3

738E-3

.738E-3

615E-6

.633E-3
.016E-3
.982E-3

10.360
0.125
1.107
0.318
7.859

221E-3

.322E-3

601E-6
0.225
S521E-6

.311E-6

1.072
436E-3
11.432

TOTAL SOLIDS

TOTAL PRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DEMSITY

[ SR e

q

4

0.0
.584
.918
.646
.191

-285E3
33.738
28.958
.201E3

c/d
t/d
t/d
m3/d
c/m3

RPT-W375-TE00019, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAWG s
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RPT-W375-TEQ0019, Rev. 0

Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

STREAM 220 Water Feed to HLW Wash 1

TRU

Am

Pu

NO

Si

B

SrCo3
MnoO4 -

Am (OH) 3
(o]

02

Mn

Pu (OH) 4
P20S

502

Coz2

12

N2

Co

Eu

Zn

Mg

Zr

Li

NO2 (g)
CsIX
TcIX
Sugar

Co (OH) 3
S041IX
H+
(Tco4) -
B203 (s)
Mnoz (s)
H20 (s)
zno (s)
Li20 (s}
TOC (s)
Na20 {(s)
K20 (s}
Al203(s)
cao (s}
Cr203(s)
Fe203 (s)
Nio (s)
Mgo (s}
§i02 (s)
Zro2 (s)
Bao (s}
Anion|(s)
La203 (s}
PbO2 {s)
uo3l  (s)

MASS :

11

11.

.770E-

.954E-

t/d

0O0O000O0WOWOOOO0OO0OODOOO OO Oo

OO0 000000000000 00O0000000000CO00000000000000O0O000DO000000D00O0O000O0

ACTIVITY:
Csl37
Sr9o
Tc99
Am241
Co60
Euls54
Eulss
Pu238
Pu239
Pu240
Pu2dl
H3
C14
1129
OFP
U233
U235
Cm243+4
Np237
Sb125
Cs137 (s)
Sr9%0 (s}
Tc99  (s)
Am241 (s)
Co60 (s)
Eul54 (s)
Eulss (s}
Pu238 (s}
Pu239 (s)
Pu240 (s)
Pu241 (s}
H3 (s)
Cl4a (s)
1129 (s)
OFP (s)
U233 (s}
U235 (s}
Cm243+4 (s)
Np237 (s}
Sb125 (s)

Smsaesmc-ssosSoaczzan

TOTAL
TOTAL TRU
TOTAL Eu
TOTAL SOLIDS

TOTAL PRECIPITATE
TOTAL SOLIDS

TOTAL MASS

TOTAL VOLUME

DENSITY

TBg/d

23.21s
23.261
0.998

OO 00O N OO0O00DO0O0O0OO00O0OO0OO00DO0O000D00O0O0O0D0DO0O0O0O0OO0O0O00DO0O0O00DO0O0O0O0OO0

t/d
t/d
t/d
m3/d
t/m3
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RPT-W375-TEC0O0: Rev.0

Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

STREAM 210 Water Wash 1 Permeate to LAW Pretreatment

SrCo3
MnO4 -
Am{OH) 3
(o}

02

Mn

Pu (OH) 4
P20S

s02

co2

I2

N2

Co

Eu

Zn

Mg

Zr

Li

NO2 (g)
CsIX
TcIX
Sugar
Co (OH)}3
SO41IX
H+
(Tco4) -
B203 (s)
MnO2 ({s)
H20 (s)
Zn0 (s}
Li20 (s)
TOC (s)
Na20 (s)
k20 (s}
A1203 (s)
cao (s)
Cr203{s)
Fe203 (s)
NiO (s)
Mgo (s}
$i02 (s)
Zr02 (s}
BaoO (s)
Anion(s)
La203 (s)
PbO2 ({s)
uUo3 (s)

MASS:
46 .
6.
29.
8.
8.
329.

162.

S3.

35.

160.

28.

aTc

t/d

366E-3
188E-9
077E-6
652E-9
128E-3
417E-6

.627E-3

762E-6
0.0
804E-3

.718E-6

S59E-6
0.164
0.267
0.108

833E-6

.911E-3
.503E-3

263E-3

.389E-13

.743E-6

1.

718.
285.

1.

198.

231.3

86.

627.

.611

0.385
22.106

.016E-6
.756E~6
.108E-6
.364E-3
.412E-6
.194E-9

560E-6

0.0
436E-6
392E-6

0.

[« =Rl

307E-3
0.0
113E-6
0

0.0
36E-12
0.0
S13E-6

mim o

OOOOOOOOOOOOOOOOOOOOOO\\OOOOOO

391

(=]

Cs137
Srs0
Tc99
Am241
Co60
EulS4
Eulss
Pu238
Pu239
Pu240
Pu241
H3
Cl4
1129
OFP
U233
u23s

ACTIVITY:

Cm243+4

Np237
Sbl2s
Csl37
Sr9o
Tc99
Am241
Co60
Euls4
Eulss
Pu238
Pu239
Pu240
Pu241
H3
Cl4
1129
OFP
0233
U235

{s)
(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s}
(s)
(s}
{s)
(s)
(s)
(s)
(s)

Cm243+4(s)

Np237
Shi2s

TOTAL

TOTAL TRU

TOTAL Eu

(s)
(s)

TOTAL SOLIDS

TOTAL PRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DENSITY

TBg

994 .

467 .
925.
37.
112.
537.
634.

229.

7.
19.

0.0
23.215
22.375

1.038

/d

76.021
0.717
0.247

.885E-3

464E-6

.780E-3
.7B0E-3

820E-6

-309E-3

865E-6
328E-3
0
0
467E-6
913E-6

.178E-6

0BSE-9

836E-6

.306E-3

o
o

0DO0OO0CO0O0DO0OO0DO0OO0DDOO0O0ODOOOO0OO0

77.067
81BE-3
S61E-3

0.0

t/ad
t/a
t/a
m3/ad
t/m3
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STREAM 202

PO4

TOC

H20

NO

Si

B

SrCo3
Mno4 -
Am{OH} 3
(o]

02

Mn

Pu (OH) 4
P205
502

co2

12

N2

Co

Li

NO2 (g}
CsIX
TcIX
Sugar
Co {OH) 3
S041IX
H+
(Tco4) -
B203 (s)
Mno2 (s)
H20 (s}
Zn0 (s}
Li20 (s}
TOC (s)
Na20 (s)
K20 (s)
Al203(s)
cao {s)
Cr203(s)
Fe203(s)
Nio (s)
Mgo (s)
si02 (s)
2ro2 (s)
BaO (s)
Anion(s)
La203(s)
Pb02 (s)
uo3l  (s)

MASS:

t/d
4.539E-3
605.766E-12

2.846E-6
846 .885E-12
795.6B0E-6
32.246E-6
159.272E-6
15.933E-6
0.0
5.267E-3
657.661E-9
3.481E-6

70.327E-6
27.937E-6

127.

o
w
]
momooo
R

19.

w
0
w

Coa . Vo
OO OO ONMNONOOO

®
-
o
o
omo oo

0.
154 .004E-12
37.941E-6
5.5B4E-6
9.547E-6
7.518E-6
26 .590E-9

0.
451.358E-12
61.41SE-6
0
83.878E-3
0.519

0

0
37.850E-3
60.943E-3
10.619E-3
0.278
8.083E-3
3.011E-3
0.340
17.578E-3

4.676E-3
0.113

61.070E-3
10.604E-3

4.977E-3
29.782E-3

RPT-W375-TE00019, Rev. 0

Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

Cs137
Sr9o
Tc99
AmM241
Co60
Euls54q
Eulss
Pu23B
Pu239
Pu240
Pu241
H3
Cl4
I129
OFP
U233
U235

Water Wash 1 Solids to Caustic Wash

ACTIVITY:

Cm243+4

Np237
Sbl2s
~~137
90
Tec99
Am241
Co60
Eulsq
Eulss
Pu23B
Pu239
Pu240
Pu241
H3
Cl4
1129
OFP
U233
U235

(s)
(s)
(s)
(s)
(s}
(s)
{s)
(s)
(s}
(s}
(s)
(s)
(s)
{s)
(s)
(s)
{s)

Cm243+4(s)

Np237
Sb12s

TOTAL

TOTAL TRU

TOTAL Eu

{s)
(s)

TOTAL SOLIDS

TOTAL PRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DENSITY

(SRR Iy

TBq/d

70.
24.
282.
97.
957.
957.
45.
323
90.
3

5
3

23.

103.

321.
89.

26.

4

4

0.0
.58B4
.918
.228
.096

7.442
212E-3
134E-3
435E-6
136E-6
364E-6
364E-6
79SE-6

.915E-6

632E-6

.654E-3

0
0

.009E-6
.654E-6
.856E-6
.068E-9

0

.49BE-6
-498E-3

35 . ocn
.57
5.359
32.152
3.572
18.577
10.360
0.125
1.107
0.318
7.859
221E-3

-322E-3

601E-6

0.225
S21E-6
311E-6

1.072
436E-3
11.432

==zzcoaamzma=

.208E3
33.730
28.939
.201E3

t/d
t/d
t/d
m3/d
t/m3
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Al

Ba

Ca

cd

Cl

Cr

F

Fe

Hg

K

La

Ni

NO2

NO3

OH

Pb

PO4

S04

TIC

TOC

)

Na

H20

Cs

Sr

Te

NH3

TRU

Am

Pu

NO

Si

B

SrCo3
MnoO4 -
Am(OH) 3
o]

02

Mn

Pu (CH} 4
P205S

502

co2

12

N2

Co

Eu

Zn

Mg

Zr

Li

NO2 {g)
CsIX
TcIX
Sugar

Co (OH) 3
SO41IX
H+
(Tco4) -
B203 (s}
Mnoz (s)
H20 (s)
Zn0 (s}
Li20 (s)
TOC (s)
Na20 (s)
K20 (s)
Al203(s)
cao (s)
Cr203 (s)
Fe203 (s)
NiOo (s)
Mgo (s)
8i02 {s)
Zx02 (s}
Ba0 (s)
Anion{s)
La203 (s)
PbO2 (s)
uo3z (s)

MASS:

t/d
4.S539E-3
605.766E-12

2.846E-6
846 .885E-12
795.680E-6
32.246E-6
159.272E-6
15.933E-6
0.0
5.267E-3
657.661E-9
3.48B1E-6
16.022E-3
26.110E-3
10.583E-3
15.744E-6
284.979E-6
245.029E-6
2.767E-3
1.506E-3
1.247E-6

37.7 3

©.cc6
.301E-6
.249E-6
891.553E-9

2.091E-3

= 0

152.702E-9

70.327E-6
27.937E-6

8.469

oMo oo

0.
154.004E-12
37.941E-6
5.584E-6
9.547E-6
7.518E-6
26.590E-9
0
0.
0.
0.
0.
451.358E-12
61.415E-6
0
83.878E-3
0.519
0
0
37.850E-3
60.943E-3
10.619E-3
0.278
8.083E-3
3.011E-3
0.340
17.578E-3

OO0 00O

4.676E-3
0.113

61.070E-3
10.604E-3

4.977E-3
29.782E-3

RPT-W375-TE00019, Rev. 0

Flowsheet Results for Envelope A/D at 60 t/d LAW Glass
STREAM 207 HLW Feed Concentrate from Dewatering

Csl37
Sroo
Tc99
Am241
Co60
EulsS4
Eulss
Pu23g
Pu239
Pu240
Pu241
H3
C14
1129
OFP
U233
u23s

ACTIVITY:

Cm243+4

Mn237
1125
€s81l37
Sr9o
Tc99
Am241
Coé60
Euls4
Eulss
Pu238
Pu239
Pu240
Pu241
H3
Cl4
I129
OFP
U233
Uz23s

(s)
(s)
(s)
(s)
(s)
{s)
(s}
(s)
{s)
(s)
(s)
{s)
(s)
(s}
{9}
(s)
(s)

Cm243+4 (s)

Np237
Sb125

TOTAL

TOTAL TRU

TOTAL Eu

(s)
(s)

TOTAL SOLIDS

TOTAL PRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DENSITY

[

TBq

70.
24.
282.
97.
957.
9s57.
45
323
g0.
3.

5
3

23.
103.

321.

4

4

0.0
.584
.918
.228
.096

/d
7.442
212E-3
134E-3
435E-6
136E-6
J64E-6
364E-6

-795E-6
-915E-6

632E-6
654E-3
0
0

.009E-6
.654E-6
.B56E-6
.068E-9

]

-498E-6
-498E-3

35.868
.572E3
5.359
32.152
3.s72
18.577
10.360
0.125
1.107

.208E3
33.730
28.939
.201E3

t/d
t/d
t/d
m3/d
t/m3
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STREAM 20

SrCo3
Mno4 -
Am(OH) 3
o}

02

Mn

Pu (OH) 4
P20S

502

co2

12

N2

Co

Eu

Zn

Mg

2r

Li
NO2({g)
CsIX
TclX
Sugar

Co (OH} 3
S041IX

H+
{TcO4) -
B203 (s)
MnO2 (s)
H20 (s)
zno (s)
Li20 (s}
TOC {s)
Na20 (s)
K20 (s)
A1203 (s}
cao (s)
Cr203(s)
Fe203 (s)
Nio (s)
Mgo  (s)
$i02 (s)
2ro2 (s}
Bao (s)
Anion(s)
La203 {s)
PbO2 (s)
uol (s)

Permeate fr

MASS:

59.
279.

78.

15.

64.

342

28.

24

122.

S14.
122.
87.

100.
213.

15

N Oy

12.

1

t/d
0.446
S76E-9
932E-6
.290E-9
254E-3
.171E-3
664E-3
.567E-3
0.0
0.518
680E-6
.336E-6
1.483
2.568
1.010
.54BE-3
027E-3
.09BE-3
0.272
0.148
677E-6
3.622
71.239
746E-6
806E-6
6B3E-6
0.206
23SE-6
668E-9
.018E-6
0.0
.917E-3
.748E-3

583

oOmooo
O woOoOOo

.907E-
0.0

548.340E-12

2

832

,227E-9
0.0
.880E-6
0.0

227.951E-12

15.
3.
549.
938.
739.
2.

ang

146E-9
731E-3
140E-6

.391
.040

.3gs
.923

commMmommWO ©o 0O

OO OMNAOWWOOOOO

o
0 ®
o
mm

.062E-6
.B44E-6
.345E-9
.148E-9
.987E-6
.758E-6

0.0
.572E-9
.307E-6

0.0
.107E-6
.060E-6
.687E-9
.978E-6

RPT-W375-TE00019, Rev. 0

Flowsheet Results for Envelope A/D at 60 t/d LAW Glass
HLW Feed Ultrafiltration to LAW Treatment

ACTIVITY: TBq
Cs137 7
Sr9o
Tc99
Am241 27.
Co60 9
EulsSd 94
EulsSs 94 .
Pu238 4
Pu239 31.
Pu240 8
Pu241
H3
Cl4
1129 1
OFP 5
U233 280
U235 (3
Cm243+4
Np237 2
Sbl25
Csl3i7 (s) 53.
Sr90 (s)
Tc99 (s) 535.
Am241 (s) 3
Co60 (s) 357.
EulS4 (s} 1
EulSS (s) 1
Pu238 (s) 12
Pu239 (s) 110
Pu240 (s) 31
Pu241 (s} 78S
H3 {s) 2
Cl4 (s) 232
1129 (s) 10
OFP (s) 22
U233 (s) 32
U235 (s} 8
Cm243+4 (s) 107
Np237 ({(s) 2
Sb125 (s) 1
TOTAL 7
TOTAL TRU 78.
TOTAL Eu

TOTAL SOLIDS

TOTAL PRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DENSITY

0.0
158.367E-6
81.704
74.593
1.095

/d

31.875
6.905
2.373

777E-3

.572E-3
.158E-3

158E-3

.504E-3

BSEE-3

.914E-3

0.359
0
0

.083E-3
.179E-3
.900E-6
.104E-6

0

.213E-3

0.147
567E-3
0.357
674E-6

.214E-3

116E-6

.857E-3
.036E-3
.499E-6
.706E-6
.783E-6
.65SE-6
.321E-6
.12SE-9
.356E-9
.49BE-6
-140E-9
.92BE-9
.135E-6
.643E-6
.143E-3

2razen
42 .360
635E-3
0.191
0.420

t/d
t/d
t/d
m3/d
t/m3
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NH3

TRU

Am

Pu

NO

si

B

SrCo3
MnO4 -
Am(OH) 3
[o]

02

Mn
Pu(OH) 4
P205S

502

co2

I2

N2

Co

Eu

Zn

Mg

Zr

Li

NO2 (g)
CsIX
TcIX
Sugar
Co(OH)3
S041X
H+
{TcO4) -
B203 (s)
MnO2 (s)
H20 (s}
Zno (s)
Li20 (s)
TOC (S)
Na20 (s)
K20 (s)
A1203(s)
cao (s)
Cr203 (s)
Fe203 (s)
Nio (s}
Mgo (s)
si02 (s)
2r02 {s)
BaO (s)
Anion{(s)
La203(s)
PbO2 (s)
vo3l (s}

MASS :

4

t/d
.558E-3

603.027E-12

12
841
802

34
166

40

657

16.

11.

302.

275

.146E-6
.826E-9
.356E-6
.926E-6
.482E-6
.425E-6
0.0
.312E-3
.658E-9
.519E-6
792E-3
0.173
127E-3
.770E-6
723E-6
.333E-6
.967E-3
.766E-3
.247E-6
-0l14E-3
7.068
.160E-3
-432E-6
.939E-6
.107E-3
.019E-6

151.264E-12

38
S
10
7

26.

89

10.

54

10.

61.
10.

29.

.481E-6
.S84E-6
-673E-6
.518E-6
S87E-9

0.

0.

(== =]
oo o0co0o0

.465E-9
.054E-3

.203E-3
0.519
948E-6

.576E-3
.629E-3
726E-3
0.280
.153E-3
.152E-3
0.342
.625E-3
.672E-6
.774E-3
0.113
.719E-6
342E-3
621E-3
.088E-3
782E-3

ACTIVITY: TBqg/d
Cs137 1.728E3
Sroo 71.156E-3
Tc99 3.817
Am241 315.061E-6
Co60 147.801E-6
Eul54 1.252E-3
Eulss 1.250E-3
Pu238 46.447E-6
Pu239 326.011E-6
Pu240 91.217E-6
Pu241l 3.678E-3
H3 0
C14 0
1129 11.941E-6
OFP 52.654E-6
U233 2.856E-6
U235 62.06BE-9
Cm243+4 0
Np237 22.49BE-6
Ssbl2s 1.553E-3
Cs137 (s) 536.688
Sr90 (s) 3.583E3
Tc99 (s) 5.359
AM241 (s) 32.191
Co60 (s) 3.572
EulS4 (s) 18.583
EulSS (s) 10.364
Pu23f (s) 0.126
Pu239 (s) 1.110
Pu240 (s) 0.319
Pu241 (s) 7.888
H3 {s) 23.221E-3
Ci4 (s) 2.322E-3
1129 (s) 103.601E-6
OFP (s) 0.225
U233 (s) 321.521E-6
U235 (s) B9.311E-6
Cm243+4 (s) 1.072
Np237 (s) 26.881E-3
Sb125 (s) 11.432
TOTAL 5.9

TO" TRU 33.1713
TOiAL Eu 28.950
TOTAL SOLIDS 4.212E3
TOTAL PRECIPITATE 20.146E-3 t/d
TOTAL SOLIDS 1.635 t/d

© TOTAL MASS 9.052 t/d
TOTAL VOLUME 8.239 m3/d
DENSITY 1.099 t/m3

RPT-W375
Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

STREAM 145 Combined HLW Feed Concentrate & Intermediate LAW Process Products

00019, Rev. 0
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STREAM 116 HLW Glass Formers Feed

RPT-W375-TE00019, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

MASS: t/d ACTIVITY: TBq/d

Al 0 Cs137 0
Ba [¢] Sr90 0
Ca 0 Tc99 0
cd [¢] Am241 0
C1 0 Co60 0
Cr 0 Euls54 0
F [¢] Eulss 0
Fe 0 Pu23s 0
Hg 0 Pu239% 0
K 0 Pu240 0
La 0 Pu241 0
Ni 0 H3 0
NO2 0 C14 0
NO3 0 1129 0
OH 0 OFP 0
Pb 0 U233 0
PO4 0 U235 0
S04 0 Cm243+4 0
TIC 0 Np237 0
TOC 0 Sbl2s 0
u 0 €ce137 (s) 0
Na 88.624E-3 0 (s) 0
H20 0.208 1c29  (s) 0
Cs 0 Am241 (s) 0
Sr o] Co60 (s} 0
TC 0 Euls4 (s} 0
NH3 0 Eulss5 (s) 0
TRU 0 Pu23g (s} 0
Am 0 Pu239 (s) 0
Pu 0 Pu240 (s) 0
NO 0 Pu241 (s) 0
Si 0.570 H3 {s) 4]
B 83.236E-3 Cl4q (s) 0
SrCco3 0 1129 (s) (o]
Mno4- 0 OFP (s) 0
Am(OH) 3 0 U233 (s) 0
[e] 0.962 U235 (s) 0
02 0 Cm243+4 (s} 0
Mn 0 Np237 {s) 0
Pu (OH) 4 0 Sbi2s (s) 0
P20S 0 sczmmssasssaazss===x
S02 0 TOTAL 0
co2 0.322 TOTAL TRU 0
12 0 TOTAL Eu 0
N2 o] TOTAL SOLIDS 0
Co 0

Eu 0

Zn 43.079E-3

Mg 0

2r 0

Li 74.684E-3

NO2 (g) 0

CsIX 0

TcIlX 0

Sugar 0

Co (OH) 3 4]

SO41IX 0

H+ 0

(Tco4) - 0

B203 (s) 0

Mno2 (s} 0

H20 (s} 0

zno (s) 0

Li20 (s} 0

TOC (s) 0

Na20 (s) 0

K20 (s) 0

Al203 (s) 0

cao (s) 0

Cr203{s) 0

Fe203 (s} 0

NiOo (s) 0

Mgo (s} 0

si02 (s) 0

2r02 (s) 0

BaO {(s) 0 TOTAL PRECIPITATE 0 t/d
Anion(s) 0 TOTAL SOLIDS 0 c/a
La203(s) 0 TOTAL MASS 2.352 t/d
PbO2 (s) 0 TOTAL VOLUME 2.352 m3/d
§[eX] (s) 0 DENSITY 1.000 t/m3
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STREAM 117 B

SrCo3
Mno4 -
Am{OH) 3
¢}

02

Mn

Pu (OH) 4
P205S

502

co2

12

N2

Co

Eu

Zn

Mg

Zr

Li

NO2 (g)
CsIX
TcIX
Sugar
Co (OH} 3
SO41X
H+
(TcO4) -
B203 (s)
Mno2 (s)
H20 (s}
zno (s)
Li20 (s)
TOC (s)
Na20 (s)
K20 (s)
Al1203(s)
ca0 (s}
Cr203(s)
Fe203(s)
Nio (s)
Mgo (s)
5i02 (s}
zZro2 (s)
BaO (s!
Anion(s)
La203(s)
PbO2 (s)
vo3l  (s)

MASS:

t/d
4.558E-3
603.027E-12

12.146E-6
841.826E-9
802.356E-6
34.926E-6
166.482E-6
40.425E-6
0.0
6.312E-3
657.658E-9
10.519E-6
16.792E-3
0.173
11.127E-3
20.770E-6
302.723E-6
275.333E-6
3.967E-3
1.766E-3
1.247E-6
0.184
7.276
2.160E-3
2.432E-6
1.939E-6
2.107E-3
1.019E-6
2.170E-9
152.699E-9
0.0

0.570
83.265E-3
20.145E-3
44 .945E-6

0.0
151.264E-12
43.117E-3
5.584E-6
10.673E-6
74.692E-3
26.587E-9

0.
0.
0.
0.
0.

oo o000

134.465E-9
10.054E-3
0.0
89.203E-3
0.519
10.948E-6
0.0
54.576E-3
85.629E-3
10.726E-3
0.280
8.153E-3
3.152E-3
0.342
17.625E-3
6.672E-6
4.774E-3
0.113
6.719E-6
61.342E-3
10.621E-3
5.088E-3
29.782E-3

RPT-W375-TE00019, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

ided HLW Melter Feed

ACTIVITY: TBg/d
Cs137 1.728E3
Srg9o 71.156E-3
Tc99 3.817
Am241 315.061E-6
Co60 147.801E-6
Eulsd 1.252E-3
Eulss 1.250E-3
Pu238 46 .447E-6
Pu239 326.011E-6
Pu240 91.217E-6
Pu241 3.678E-3
H3 [}
Cl4q 0
1129 11.941E-6
OFP 52.654E-6
U233 2.856E-6
u23s 62.068E-9
Cm243+4 0
Np237 22.498E-6
Sb125 1.553E-3
Cs137 (s) 536.688
Sr9c (s} 3.583E3
Tc99 (s) 5.359
Am241 (s) 32.191
Co60 (s) 3.572
Bul54 (s) 18.5813
EulsS (s} 10.364
Pu238 (s) 0.126
Pu239 (s) 1.110
Pu240 (s) 0.319
Pu241 {s) 7.888
H3 {s) 23.221E-3
Cl4 (s) 2.322E-3
1129 (s) 103.601E-6
OFP (s) 0.225
U233  (s) 321.521E-6
U235 (s) 89.311E-6
Cm243+4 (s) 1.072
Np237 (s) 26.881E-3
Sbl125 (s) 11.432
=azsosmwssszasms===
TOTAL 5.944E3
TOTAL TRU 33.773
TOTAL Eu 28.950
TOTAL SOLIDS 4.212E3
TOTAL PRECIPITATE 20.146E-3 t/d
TOTAL SOLIDS 1.635 t/d
TOTAL MASS 11.403 t/d
TOTAL VOLUME 10.668 mi/d
DENSITY 1.069 t/m3
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RPT-W375-TE00019, Rev. 0

Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

STREAM 130 HLW Melter Sugar Addition

TRU

Am

Pu

NO

Si

B

SrCo3
MnoO4 -
Am(OH) 3
o

02

Mn
Pu(OH) 4
P205S

502

co2

I2

N2

Co

Eu

Zn

Mg

Zr

Li

NO2 (g)
CsIX
TclIX
Sugar
Co{OH} 3
S041IX
H+
(TcO4) -
B203 (s)
Mno2 (s)
H20 (s)
Zno  (s)
Li20 {(s)
TOC (s}
Na20 (s)
K20 (s}
Al203{s)
cao (s)
Cr203(s)
Fe203 (s)
Nio (s)
Mgo (s}
Si02 (s)
Zro2 (s)
BaO (s)
Anion({s)
La203 (s)
PbO2 (s)
uol (s}

MASS :

t/d

200000000000 DODOOOO0OO

0.10

OO0 O00D00D0O00D0DO0ODO0DO0O0D0DO0D0DO0DO0DO0DODO0ODOWODOODOOODODODODO0DO0DO0OO0O0OO0O0D0DO0DOO0ODO0O0DOO0ODDOOOOOC

Cs137
Sr90
Tc99
Am241
Co60
Buls4
EulS5s
Pu238
Pu239
Pu240
Pu241l
H3
Cl4
I129
OFP
U233
u23s

ACTIVITY:

Cm243+4

Np237
Sb1l25
Csl37
Sr9o
Tc99
Am241
Co60
Eul54
EulsS
Pu238
Pu23g
Pu240
Pu241
H3
C14
I129
OFP
U233
U235

Cm243+4 (s)

Np237
Sbl2s

TOTAL
TOTAL TRU
TOTAL Eu

TOTAL SOLIDS

TOTAL PRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DENSITY

(s)
(s)
(s)
{s)
(s)
{s)
(s)
{s)
(s)
(s)
(s)
(s)
(s)
(s)
{s)
{s)
(s)

(s)
(s)

0.108
68.417E-3
1.581

TBg/d

D000 O0O00O0DLOO0ODDODDODLDODODOO0ODODO0OODDOOODDOD OO OOO0DOO0O

0

0
0
0

t/d
t/d
t/d
m3/d
t/m3
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STREAM 118 Blended HLW Melter Feed with Sugar

Na
H20
Cs
St
Tc
NH3
TRU
Am
Pu
NO

Si

B
SrCo3
Mno4 -

Am(OH) 3

]
02
Mn

Pu (OH) 4

P205
s02
co2
12
N2
Co
Eu
Zn
Mg
Zr
Li

NO2(g)

CsIX
TclX
Sugar

Co (OH)3

SO041IX
H+

{TcO4) -

B203
MnO2
H20
Zn0
Li20
TOC
Na20
K20
Al1203
cao
Cr203
Fe203
NiQ
MgO
5102
2r02
BaO

(s)
{s)
(s)
(s}
(s)
(s}
(s)
{s}
(s)
(s)
(s)
(s}
{s)
(s}
{s)
(s)
(s)

Anion(s)

La203
PbO2
uo3

(s)
(s)
(s)

MASS:

4.

t/d
55BE-3

603.027E-12

12.
841.
802.

34.
166.

40.

6.
657.
10.
16.

11.
20.
302.
275.

1.
1.

LU
44.

NNHNHEODN

146E-6
826E-9
356E-6
926E-6
482E-6
425E-6
0.0
312E-3
658E-9
S19E-6
792E-3
0.173
127E-3
770E-6
723E-6
333E-6

.967E-3

766E-3
247E-6
0.184
7.276
160E-3

0.0

151.264E-12

43.
S.
10.
74 .
26.

134.
10.

89.

10.

54

117E-3
584E-6
673E-6
692E-3
5B7E-9

0.0

0.10

oo mo

0
.1
0.
0.
465E-9
054E-3
0.0
203E-3
0.519
948E-6
0.0

.576E-3
.629E-3
10.

726E-3
0.280

.153E-3
.152E-3

0.342

.625E-3
.672E-6
.774E-3

0.113

.71%E-6
.342E-3
.621E-3
.08BE-3
.782E-3

RPT-W375-TEOQO

Rev. 0

Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

ACTIVITY: TBq/d
Cs137 1.728E3
Sr90 71.156E-3
Tc99 3.817
Am241 315.061E-6
Co60 147.801E-6
Euls54 1.252E-3
Eulss 1.250E-3
Pu238 46 .447E-6
Pu239 326.011E-6
Pu240 91.217E-6
Pu241l 3.678E-3
H3 0
Cl4 0
1129 11.941E-6
OFP 52.654E-6
U233 2.856E-6
U235 62.06BE-9
Cm243+4 0
Np237 22.498E-6
Sb12s 1.553E-3
Cs137 (s} 536.688
5r90 (s) 3.583E3
Tc99 (s) 5.359
Am241 (s) 32.191
Co60 (s) 3.572
Eul54 (s) 18.583
Eul55 (s) 10.364
Pu238 (s) 0.126
Pu239 (s) 1.110
Pu240 (s) 0.319
Pu241 (s) 7.888
H3 (s} 23.221E-3
Cl4 (s) 2.322E-3
1129 ({s) 103.601E-6
OFP {s) 0.225
U233 (s} 321.521E-6
U235 (s) 89.311E-6
Cm243+4 (s} 1.072
Np237 (s) 26.881E-3
Sb125 (s) 11.432
[P ———
TOTAL 5.944E3
TOTAL TRU 33.773
TOTAL Eu 28.950
TOTAL SOLIDS 4.212E3
TOTAL PRECIPITATE 20.146E-3 t/d
TOTAL SOLIDS 1.635 t/d
TOTAL MASS 11.512 t/d
TOTAL VOLUME 10.723 mid/d
DENSITY 1.074 t/m3
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MASS : t/d
Al
Ba
Ca
cd
cl
Cr
F
Fe
Hg
K
La
Ni
NO2
NO3
OH
Pb
PO4
S04
TIC
TOC
u
Na
H20 0.51
Cs
Sr
Tc
NH3
TRU
Am
Pu
NO
si
B
SrC0ol
MnO4 -
Am(OH)} 3
o]
02 11.36
Mn
Pu (OH) 4
P205
s02
co2 25.590E-3
12
N2
Co
Eu
Zn
Mg
Zr
Li
NO2 (g)
CsIX
TcIX
Sugar
Co(OH)3
SO4IX
H+
(Tco4) -
B203 (s)
Mno2 (s)
H20 (s)
Zn0  (s)
Li20 (s}
TOC (s)
Na20 (s)
K20 (s}
Al1203 (s)
cao (s}
Cr203(s)
Fe203 (s}
Nio (s)
Mgo (s)
§102 (s)
Zr02 (s)
BaO (s)
Anion(s)
La203 (s)
PbO2 (s}
uo3 (s}

0000000000000 O0OO0OO0OO

0000 WOO0O0OO000DOO0OOOO0ODO0DOND OO

w
0
~
o™
~ o

OOOOOOOOOODOCOOOOOOOOOOOOOOOOOOOOOO

RPT-W375-TE00019, Rev. 0

Flowsheet Results for Envelope A/D at 60 t/d LAW Glass
STE AM 119 Sparge and Film Cooler Air Feed to HLW Melter

Csl37
Sr90
Tc99
Am241
Co60
Eulbs4
Eulss
Pu238
Pu239
Pu240
Pu241l
H3
Cl4
1129
OFP
U233
U235

ACTIVITY:

Cm243+4

Np237
Sb12s
Cs137
Sr90
Tc99
Am241
Co60
EulS54
Eul55
Pu238
Pu239
Pu240
Pu24l
H3
C14
1129
OFP
U233
u23s

Cm243+4 (s)

Np237
Sb12s

TOTAL

TOTAL TRU

TOTAL Eu

TOTAL SOLIDS

TOTAL PRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DENSITY

{s)
(s)
(s}
(s)
{s)
(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s}
(s)

(s}
(s)

0

o]

51.696
43.939E3
1.177E-3

TBq/d

0000000000000 O0O0O0O0OO0O0O0O0OO0DO0O0O0NDOO0O0OOODOOOOOOO

o oo

t/d
t/d
t/d
m3/d
t/m3
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STREAM 143 HLW Glass Product

NO3

PO4

S04

TIC

TOC

u

Na

H20

Cs

3 4

Tc

NH3

TRU

Am

Pu

NO

Si

B

Srco3l

MnO4 -

Am{OH) 3

(o]

02

Mn

Pu(OH) 4

P205

s02

coz

I2

N2

Co

Eu

Zn

Mg

2r

Li

NO2 (g}

CsIX

TcIX

Sugar

Co (OH) 3

SO41IX

H+

(TcO4) -

B203 (s)

Mno2 (s)

H20 (s}

zno (s)

Li20 (s}

TOC (s)

Naz20 (s)

K20 (s)

A1203 (s)

cao (s}
03 (s}

rez03(s)

Nio (s)

MgO0 (s)

$i02 (s)

2ro2 (s)

BaO (s)

Anion(s)

La203 (s}

PbO2 (s)

uo3  (s)

MASS :

t/d
0.151
5.958E-6
5.781E-3
757.643E-9
534.904E-6
2.170E-3
124.861E-6
0.238
¢.0
14.455E-3
13.002E-3
13.814E-3
0.0
3.130E-9

4.720E-3
285.154E-12
230.917E-12
0.0

0.0
24.661E-3
0.245
B.407E-6
2.08BE-3
11.839E-3
1.293E-6
2.097E-9
1.014E-6
2.157E-9
1.047E-6
22.881E-9
0.571
80.489E-3
0.0
44.945E-6

0.0
150.458E-12
42 .695E-3
9.559E-6
83.462E-3
73.945E-3
52.

@

N

u

m
|

-\

~

o

u

MmMoOoOOOoOOoOO0OoO
R

o o

(=) o o o

o

o

o000

RPT-W375-TEQ0019, Rev. 0

Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

ACTIVITY:

Cs137
Sr9o
TcSs
Am241
Co60
Eul54
Eulss
Pu238
Pu239
Pu240
Pu241
H3
Cl4
I129%9
OFP
U233
U23s
Cm243+4
Np237
Sb125
Cs137 (s)
5r90 (s}
Tc99 (s)
Am241 ({(s)
Co60 (s}
EulS54 (s)
Euls5s (s)
Pu238 (s)
Pu239 (s}
Pu240 (s}
Pu241 (s}
H3 (s)
Cl4 {s)
1129 (s}
OFP (s)
U233  (s)
U235 {s)
Cm243+4 (s)
Np237 (s}
Sb125 (s)
TOTAL
TOTAL TRU
TOTAL Eu

TOTAL SOLIDS

TOTAL ' PRECIPITATE
TOTAL SOLIDS

TOTAL MASS

TOTAL VOLUME

DENSITY

TBg/d
1.671E3
70.445E-3
2.545
313.486E-6
147.801E-6
1.245E-3
1.244E-3
46.214E-6
324.381E-6
90.761E-6

52.391E-6

61.758E-9

23.221E-3
2.322E-3
103.601E-6
0.225
321.521E-6
89.311E-6
1.072
26.881E-3
11.432

5.885E3
33.773
28.950
4.212E3

0.0 t/d
0.0 t/d
.000 t/d
.154 m3/d
.600 t/m3
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RPT-W375-TE00019, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

STREAM 120 HLW Melter Offgas to HLW Melter Offgas SBS

MASS : t/d ACTIVITY: TBq/d

Al 1.530E-3 Cs137 57.610
Ba 60.182E-9 Sr90 711 .563E-6
Ca 58.395E-6 Tc99 1.272
cd 84 .184E-9 Am241 1.57SE-6
c1 267.452E-6 Co60 0
Cr 21.915E-6 Euls4 6.258E-6
F 41.620E-6 EulsSs 6.249E-6
Fe 1.194E-3 Pu238 232.234E-9
Hg 0.0 Pu239 1.630E-6
K 760.796E-6 Pu240 456 .085E-9
La 65.337E-6 Pu241 18.38BE-6
Ni 46.201E-6 H3 0.0
NO2 0.0 Cl4 0
NO3 3.140E-3 1129 11.941E-6
OH 0.0 OFP 263.271E-9
Pb 23.721E-6 U233 14.2B0E-9
PO4 295.154E-6 U23s 310.341E-12
S04 240.916E-6 Cm243+4 0
TIC 0.0 Np237 112 .48B9E-9
TOC 0.0 Sbl2s 7.767E-6
u 123.924E-6 Cs137 ({s) 0
Na 2.472E-3 Srso  (s) 0.0
H20 8.407 Tc99 (s) 0
Cs 72.006E-6 Am241 (s) 0
Sr 119.583E-6 Co60 (s} 0
TC 646.472E-9 EulS4 (s) 0
NH3 2.107E-3 Euls5 (s) 0
TRU 5.096E-9 Pu23s (s) 0
Am 0.0 Pu239 (s} 0
Pu 5.259E-9 Pu240 (s) 0
NO 22.891E-3 Pu241 (s) 0
§i 1.909E-3 H3 (s) 0
B 2.77SE-3 ci4 (s) 0
Srco3 0.0 1129 (s) 0
MnO4 - 0.0 OFP (s) 0
Am(OH) 3 0.0 U233 (s) 0
0 13.725E-3 U235 (s} 0
02 11.215 Cm243+4(s) 0
Mn 281.912E-6 Np237 {(s) 0
Pu{OH) 4 0 Sb125 (s) 0
P20S 5.652E-6 ==
S02 22.956E-6 TOTAL 58.883
co2 0.608 TOTAL TRU 4.006E-6
12 9.1B5E-6 TOTAL Eu 12.507E-6
N2 39.809 TOTAL SOLIDS 0.0
Co 0.0

Eu 0.0

2n 431.262E-6

Mg 48.034E-9

2r 279.139E-6

Li 746.919E-6

NO2 (g) 52.833E-3

CsIX 0.0

TcIX 0.0

Sugar 0.0

Co (OH)}3 0.0

S041X 0.0

H+ 134.474E-9

(TcO4) - 3.351E-3

B203 (s) 0

Mn02 (s) 0

H20 (s} 0

zn0 (s) 0

Li20 (s) 0

TOC (s) 0

Na20 (s} 0

K20 (s) 0

A1203 (s) 0

cao (s} 0

Cr203(s) 0

Fe203 (s) 0

NiOo (s) 0

MgOo (s} 0

$io2 (s) 0

z2r02 (s) o]

BaO (s} 0 TOTAL PRECIPITATE 0.0 £/d
Anion{s) 0 TOTAL SOLIDS 0.0 t/d
La203{s) 0 TOTAL MASS 60.151 t/d
PbO2 (s} 0 TOTAL VOLUME 55.742E3 m3/d
U0l (s) 0.0 DENSITY 1.079E-3 t/m3
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STREAM 121

newv

Cs

Sr

Tc

NH3

TRU

Am

Pu

NO

Si

B

SrCol
MnO4 -
Am(OH} 3
o]

02

Mn
Pu(OH} 4
P205

502

coz2

I2

N2

Co

Eu

Zn

Mg

Zr

Li
NO2(g)
CsIX
TeclX
Sugar
Co (OH) 3
S041IX
H+
(TcO4) -
B203 (s)
Mno2 (s}
H20 (s}
zno (s)
Li20 (s)
TOC (s)
Na20 (s)
K20 (s}
Al203 (s}
cao (s}
Cr203 (s}
Fe203 (s)
Nio (s)
Mgo (s)
Si02 ({s)
zro2 (s)
Ba0O (s}
Anion(s)
La203 (s}
PbO2 (s)
uo3  (s)

MASS :

t/d

50.988E-
2.006E~
1.946E-
28.014E-
53.490E-
730.4B6E-
8.324E-
39.789E-

152.1S8E-
2.178E-
9.240E-
0.

0.
430.697E-
4.744E-
0.

0.

0.

0.
4.131E-~
494.329E-

[
]
6
9
6
9
[
[
0
6
6
[
0
0
6
6

(=R =lialle]

6
6

3.086

24.025E-
3.986E-
130.737E-

63.633E-
555.086E-

254.829

9.397

1.017E-~
4.132E-

o o

14.375E-
1.601E-
9.305E-
149.3BlE-~

o

[= 2= =)

momooo
B Ve . .
QOO0 O0OO0OMANODNONOOONNMNOOOOO

D000 000DO0DO0O0O0O00D0O0OO0OO0DOORNRODOOOOOO

[
6
9

9
6
6

RPT-W375-TE00019, Rev. 0

Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

ACTIVITY:
Cs137
Sr90
Tc99
Am241
Co60
EulsS4
EulsSs
Pu238
Pu239
Pu240
Pu241
H3
Cl4
1129
OFP
U233
uz23s
Cm243+4
Np237
Sbl25
Cs137 (s}
Sr9o0 (s)
Tc99 (s)
Am241 (s)
Co60 (s}
EulS4 (s}
Eulss (s)
Pu238 (s)
Pu239 (s)
Pu240 {s)
Pu241 {s)
H3 (s)
Cl4a (s}
I129 (s)
OFP (s}
U233 (s)
U235 (s}
Cm243+4 (s)
Np237 (s)
Sb125 (s)

WESP and HEME Condensate to HLW Melter Offgas SBS

TBg/d

122.

765,

203.
203

282.

612.

8.

19.296
560E-6
0.254
310E-9
0.0
S98E-9

.304E-9
.741E-9

035E-9

.604E-9

912E-9
0.0

4]

4]
776E-9

476.011E-12

3.
258.

0.0

0
750E-9
890E-9

0.

0000000000000 O0ODOO0OO0DOO

TOTAL
TOTAL TRU
TOTAL Eu
TOTAL SOLIDS

TOTAL PRECIPITATE
TOTAL SOLIDS

TOTAL MASS

TOTAL VOLUME

DENSITY

w

1.
416.

0.0

.089
.079
.003

19.550
123E-6
902E-9

0.0

t/d
t/d
t/d
m3/d
t/m3
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STREAM 122

Pu

NO

Si

B

SrCo3
MnO4 -
Am(OH)3
o]

02

Mn

Pu (OH) 4
P205

502

co2

I2

N2

Co

Eu

Zn

Mg

2r

Li

NO2 (g)
CsIX
TcIX
Sugar
Co (OH) 3
SO4IX
H+
(TcO4) -
B203 (s)
Mno2 (s}
H20 (s)
Zno {s)
Li20 (s)
TOC (s)
Na20 (s)
K20 (s}
A1203 (s)
cao (s)
Cr203(s)
Fe203 (s)
NiO (s}
Mgo (s}
§i02 (s)
Zx02 (s)
BaO (s)
Anion(s)
La203(s)
pbo2 (s}
uo3  (s)

MASS:

50.
2.
1.

28.

53.

730.
8.
39.

152.
.178E-6
.240E-6

24.

129.

22.

555.

457.

14.

149.
26.

670.

e/d
988E-6
006E-9
947E-6
061E-9
490E-6
493E-9
324E-6
790E-6
0.0
159E-6

~

3

B
ocoooOopmMoOoOoOO
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RPT-W375-"._)00. Rev.0

Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

Csl137?
Sr90
Tc99
Am241
Co60
Euls4
EulSs
Pu238
Pu239
Pu240
Pu241
H3
Cl4
1129
OFP
U233
U235

ACTIVITY:

Cm2434+4

Np237
Sbl2s
37
o
1c39
Am241
Co60
Euls4q
Eulss
Pu23s
Pu239
Pu240
Pu241
H3
C14
I129
OFP
U233
U23s

Cm243+4 (s}

Np237
Sb125

TOTAL

TOTAL TRU

TOTAL Eu

TOTAL SOLIDS

TOTAL PRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DEMSITY

{s)

\5y
(s)
(s)
(s]
(s)
(s)
(s)
(s)
(s)
(s}
(s)
(s)
(s)
(s)
(s)

(5)
(s)

23.

52.

208.
208.
7.
54,
15.
612,

11.
8.
476.0

3.
258.

133.
416.

0.0

0.0
55.694
49 .664E3
1.121E-3

HLW Melter Offgas from HLW Melter SBS to HLW WESP

TBg/d

19.203
719E-6
0.254
510E-9
0.0
600E-9
306E-9
741E-9
335E-9
203E-9
91BE-9
Q

Q
941E-6
776E-9
16E-12
0.0

Q
7S0E-9
893E-9

0.

OO0 0000000O0OO0ODO0O0DO0O0OO0OOO0OO

BEET==zwESaE=czEoIEESR

19.458
S39E-9
906E-9

0.0

t/d
t/d
t/d
m3/d
t/m3
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S

Al

Ba

Ca

cd

Ccl

Cr

F

Fe

Hg

K

La

Ni

NO2

NO3

OH

Pb

PO4

S04

TIC

TOC

U

Na

H20

Cs

Sr

Tc

NH3

TRU

Am

Pu

NO

Si

B

SrCo3
Mno4 -
Am(OH) 3
o]

02

Mn

Pu (OH) 4
P205S

502

co2

I2

N2

Co

Eu

in

Mg

Zr

Li

NO2 (g)
CsIX
TcIX
Sugar
Co (OH) 3
SO4IX
H+
(TcO4) -
B203 (s)
Mno2 {(s)
H20 (s)
zno ({s)
Li20 (s)
TOC (s)
Na20 (s)
K20 (s)
A1203{s)
cao (s)
Cr203({s)
Fe203(s)
Nio (s)
Mgo (s)
$i02 (s)
2ro2 (s)
BaO (s)
Anion{s}
La203(s)
PbO2 (s)
uo3 (s)

MASS :

t/d

o

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
o]
0
o]
¢}
0
0
0
0
0
(4]
o]
o]
o]
o
o]
o]

RPT-W375-TE00019, Rev. 0

Flowsheet Results for Envelope A/D at 60 t/d LAW Glass
ST~ \M 129 5M NaOH Feed to HLW SBS Condensate

Cs137
Sr90
Tc99
Am241
Co60
BulS4
Bulss
Pu238
Pu239
Pu240
Pu241
H3
Cl4
I129
OFP
U233
U235

ACTIVITY:

Cm243+4

Np237
Sb125
Cs137
Srso
Tc99
Am241
Co60
Euls4
Eulss
Pu238
Pu239
Pu240
Pu241l
H3
Cl4
I129
OFP
U233
U235

(s)
(s}
(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s)
(s}
(s)
(s)
(s)
(s)

Cm243+4(s)

Np237
Sb125

TOTAL
TOTAL TRU
TOTAL Eu

(s)
(s)

TBq/d

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

TOTAL SOLIDS

TOTAL PRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DENSITY

= 0o

N O 0 oo

t/d
t/d
t/a
m3/d
t/m3

o oo
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STREAM 123

TRU

Am

Pu

NO

Si

B

SrCo3
Mno4 -
Am(OH} 3
o}

02

Mn

Pu (OH) 4
P205S

502

Cco2

12

N2

Co

Eu

Zn

Mg

‘Zr

Li

NO2 (g)
CsIX
TcIX
Sugar
Co (OH) 3
SO41X
H+
(Tcoa) -
B203 (s)
Mno2 (s}
H20 (s)
Zno (s)
Li20 (s}
TOC {s)
Na20 (s)
K20 (s}
A1203(s)
cao (s}
Cr203(s)
Fe203(s)
Nio (s}
Mgo (s)
8i02 (s)
Zro2 {s)
Bao (s)
Anion(s)
La203 (s}
PbO2 (s)
uoi (s)

MASS:

t/d
1.530E-3
60.182E-9
58.395E-6
84.137E-9
267.452E-6
21.915E-6
41.620E-6
1.194E-3
0.0
760.795E-6
65.337E-6
46 .201E-6
0.0
38.741E-3
215.625E-9
23.721E-6
302.570E-6
274 .641E-6
0.0
0.0
123.924E-6
2.472E-3
7.476
72.02%E-6
119.583E-6
647.914E-9
0
5.106E-9
0.0
5.364E-9
0
1.909E-3
2.775E-3

a.

0.
0.
12.711E-

281.912E-

m o
QO O0OO0OO0OWOONMOWOOO

2.250

0.
0.
431.262E-6

48.034E-9
279.138E-6

746.916E-6
2.642E-6

0.
0.
0.
0.
Q.
448 .433E-
E-

0000000000000 000DO0OO0O0OO00WNOOOOO

o

RPT-W375-TE00019, Rev, O
Flowsheet Results for Envelope A/D at 60 t/d LAW _ ass

Liquid Effluent from HLW Melter Offgas SBS

ACTIVITY: TBg/d
Cs137 57.702
Sroo 810.404E-6
Tc99 1.272
Am241 2.288E-6
Co60 [}
Euls4 6.258E-6
Eulss 6.249E-6
Pu238 232.234E-9
Pu239 1.858E-6
Pu240 505.486E-9
Pu241 18.388E-6
H3 0.0
C14 0
1129 0
OFP 263.271E-9
U233 14 .2B0E-9
U23s 310.341E-12
Cm243+4 4]
Np237 112.489E-9
Sbl2s 7.767E-6
Cs137 (s) 0
Sr90 {s) 0.0
Tc99 (s) 0
Am241 ({s) [¢]
Co60 (s) 0
Eul54 (s) 0
Eul55 (s) 0
Pu238 (s) 0
© Pu239 (s) 4}
Pu240 (s) 0
Pu241 (s} 0
H3 ({s) 4]
Cla (s) 0
I129 (s} 4]
OFpP (s) 0
U233 (s) i
U235 {s) 0
Cm243+4 (s) 0
Np237 (s) 0
Sb125 (s) 0
mmnamszcsa=aEzzazas
TOTAL 58.975
TOTAL TRU 4.996E-6
TOTAL Eu 12.507E-6
TOTAL SOLIDS 0.0
TOTAL PRECIPITATE 0.0 t/d
TOTAL SOLIDS 0.0 t/d
TOTAL MASS 7.545 t/d
TOTAL VOLUME 7.489 mi/d
DENSITY 1.007 t/m3
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STREAM 124 Water Feed to HLW WESP

Srco3l
MnO4 -
Am(OH) 3
[o]

02

Mn
Pu(OH) 4
P205

s02

coz2

I2

N2

Co

Eu

Zn

Mg

2r

Li

NOo2 (g)
CsIX
TcIX
Sugar
Co (OH)3
SO041IX
H+
(Tc0O4) -
B203 (s)
Mno2 (s}
H20 (s)
Zno (s}
Li20 (s)
TOC (s}
Na20 (s)
X20 (s)
Al1203(s)
cao (s}
cr203 (s}
Fe203 (s)
Nio  (s)
Mgo  (s)
sio2 (s}
zro2 (s)
BaO (s)
Anion({(s}
La203(s)
PbO2 (s)
uo3 (s)

MASS:

t/d

OO0 0O00O0Oo0

1.99

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO\OOOOOOOOOOOOOOO

Cs137
Sr90
Tc99
Am241
Co60
Eul54
Euls5
Pu238
Pu239
Pu240
Pu24l
H3
Cl4
I129
OFP
U233
U235

ACTIVITY:

Cm243+4

Np237
Sb125
Cs137
Sr9o
Tc99
Am241
Co60
Eul54
Eulss
Pu238
Pu239
Pu240
Pu241l
H3
C14
I129
OFP
U233
u23s

(s)
(s}
(s)
(s}
(s)
(s)
(s)
(s)
(s}
{s)
(s)
(s)
(s)
(s)
(s)
(s)
(s)

Cm243+4(s)

Np237
Sb125

TOTAL
TOTAL TRU
TOTAL Eu

(s)
(s)

TOTAL SOLIDS

TOTAL PRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DENSITY

TBq/d

1.996
2.000
0.998

t/d
t/d
t/d
m3/d
t/m3

CO00000000000O0OOOOOOOOO0OO0

COCO0OO0OO0O K OO0OD0DO0OO0OO0OO0O0OO0OO0O0O0O0OO

RPT-W375-TE00019, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAW Glass
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Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

STREAM 126 Liquid Effluent from HLW WESP

NO
Si

B

SrcCo3
MnO4 -
Am(OH) 3
o

02

Mn

Pu (OH) 4
P205
502

€02

12

N2

Co

Eu

Zno  (s)
Li20 (s)
TOC (s)
Na20 (s)
K20 (s)
A1203(s)
cao (s}
Cr203(s)
Fe203 (s)
Ni0 (s)
Mgo (s)
5102 (s)
2r02 (s)
Ba0 (s)
Anion(s)
La203 (s)
PHO2 (s)
uo3l {s)

MASS :

729.
39.
152.

.176E-6
.231E-6

430.
.739E-6

493.

23.

124.

63.
554.

254

14.

149.

647.

0
0
0
0
0
6
[
[+]
[+]
0
.376E-6
0
6
0
0
0
0
0
0
0
[+]

t/d

.937E-6
.004E-9
.945E-6
.126E-9

0
763E-9
0
7S0E-6
[+]
007E-6

0
[+]
697E-6

0]
~
=]
m
1

S42E-

.3BBE-

o

0
[ N]
N
mo
P N
OOOOOOOOOOOOOOOOOOOOOO\OOOOOOO

ACTIVITY: TBq/d
Cs137 18.563
Sr9o 23 .695E-6
Tc99 0.246
Am241 52 .458E-9
Co60 0.0
EulS4 208.391E-9
Euls5s 208.098E-9
Pu238 7.733E-9
Pu239 54.281E-9
Pu240 15.188E-9
Pu241 612 .305E-9
H3 0.0
Cl4 0
1129 0
OFP 8.767E-9
U233 475.540E-12
u23s 0.0
Cm243+4 1]
Np237 3.746E-9
Sb12S 258.634E-9
Cs137 (s) 0
Sr90 (s) 0.0
Tc99 (s) 0
Am241 (s) 0
Co60 (s) [+]
Euls4 {s) [+}
Bulss (s) 0
Pu238 (s} 0
Pu239 (s) 0
Pu240 (s) 0
Pu241 (s) 0
H3 {s) 3}
C14 (s) [+]
1129 (s} [+}
OFP (s) o]
U233 (s) 4]
u23s {s) 0
Cm243+4 (1) 0
Np237 (s) 0
Sb12S (s) [+}
=xawoas=cacmmnzz==s
TOTAL 18.809
TOTAL TRU 133.406E-9
TOTAL Eu 416 .4B9E-9
TOTAL SOLIDS 0.0
TOTAL PRECIPITATE 0 t/d
TOTAL SOLIDS 0 t/d
TOTAL MASS 2.650 t/d
TOTAL VOLUME 2.642 m3/d
DENSITY 1.003 t/m3
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MASS :
Al S0.

Na 988.

Cs 800.

TRU

Am

Pu

NO 22
Si 63
B S§55.
SrCo3
Mno4 -
Am(OH) 3
o 457.
02

Mn 9.
Pu{OH} 4

P205 1.
§02 4.
€02

I2 9.
N2

Co

Eu

Zn 14,
Mg

2r 9.
Li 298.
NO2 (g) 26.
CsIX

TcIX

Sugar

Co{OH)}3

S041IX

H+

(Tco4) - 22.
p203 (s)

Mno2 (s)

H20 (s)

zZno (s}

Li20 (s)

TOC (8)

Na20 (s)

K20 (s)

Al203(s)

cao (s)

Cr203 (s}

Fe203(s)

Nio (s)

Mgo (s)

si02 (s)

zr02 (s)

Bao (s)

Anion(s}

Laz203(s)

Pbo2 (s}

uo3 (s)

0

0

0
.891E-3
.634E-9
9

0

0

0

t/d
988E-9
0.0

.947E-9

0.0

.490E-6

097E-~

w
S
~

OOOOOOOOOOOOOOOOOOOOOO\OOOOOO

(=]

Csl1137
Sr90
Tc99
Am241
Co60
EulS4
Eulss
Pu238
Pu239
Pu240
Pu24l
H3
Cl4
1129
OFP
u233
u23s

ACTIVITY: TBq/d

Cm243+4

Np237
Sb125
Cs137
Srg9o
Tc99
Am241
Co60
Euls4
EulsS
Pu218
Pu239
Pu240
Pu24l
H3
Cl4
I129
OFP
U233
U235

Cm243+4 (s)

Np2137
Sbl25

TOTAL

TOTAL TRU

TOTAL Eu

TOTAL SOLIDS

TOTAL PRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DENSITY

(s)
{s)
(s)
(s)
(s)
(s)
(s)
(s}
(s)
(s)
(s)
(s)
(s)
(s)
(s}
(s)
(s)

(s)
(s)

0.640
23.719E-9
8.482E-3
0.0

0.0
208.600E-12
208.306E-12
0.0

0.0

0.0

612 .918E-12

11.941E-
0
0.
0
0
0.
258.893E-1

0.

0.649
133.539E-12
416 .906E-12

0.0

0.0 t/d

0.0 t/d
55.040 t/d
48.768E3 m3/d
1.129E-3 t/m3

RPT-W375-TE00019, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

STREAM 125 HLW Melter Offgas from HLW WESP to HLW HEME

Page A-128

4 RSl YANN



STREAM 127 HLW Vessel Vent Offgas

Srco3l
Mno4 -
Am(OH)3
e}

02

Mn
Pu(OH)4
P205

502

Co2

I2

N2

Co

Eu

Zn

Mg

Zr

Li

NO2 (g}
CsIX
TcIX
Sugar
Co (OH} 3
S041IX
H+
(TcO4) -
B203 (s)
MnO2 (s)
H20 (s)
Zn0 (s)
Li20 (s}
TOC (s}
Na20 (s)
k20 (s)
Al1203(s)
Ca0 ({s)
Cr203(s)
Fe203 (s)
NiO (s)
Mgo  (s)
sio2 (s)
Zr02 {s)
BaO (s)
Anion(s}
La203 (s)
PbO2 (s)
uo3l (s}

MASS: t/d

OO0 0000000000000 O0O0O0O0O00O0O
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0000 NOO0OO0OO0OO0OO0OODOOO O
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RPT-W375-TE00019, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

ACTIVITY: TBq/d

Csl37 99.840E-3
Sr9o 99.840E-6
Tc99 993.400E-9
Am241 720.
Co60
EulS4
Eulss
Pu238
Pu239 230.000E-
Pu2do0 49.900E-
Pu24l
H3
Cl4
I129
OFP
U233
U235
Cm243+4
Np237
Sbl2S

37 (s)
2120 (s)
Tc99 (s)
Am241 (s)
Co60 (s)
Euls4 (s)
EulSs (s)
Pu238 (s)
Pu239 (s)
Pu240 (s)
Pu241 {s)
H3 (s)
C14 (s)
I129 (s)
OFP {s)
U233 (s)
U23s (s}
Cm243+4 (s}
Np237 (s)
Sbi25 (s)

o
o
o
m
'
0000000000000 0O0D0DO00DO0OO0O0O0O0DO0O0O0O0O0O0O0OWVOVULOOOOW

u
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"
n
it
n
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n
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"
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[
]
]
n
"
n
“

TOTAL 99.942E-3
TOTAL TRU 999.900E-9
TOTAL Eu 0
TOTAL SOLIDS 0

TOTAL PRECIPITATE 0 t/d
TOTAL SOLIDS 0 t/d

TOTAL MASS 22.344 t/d
TOTAL VOLUME 20.760E3 m3/d
DENSITY 1.076E-3 t/m3
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MASS:
Al S0.

Ca 1.

cl 53

U 4.
Na 988.

Cs 831.

NO 22

B S55.
SrCo3

MnO4-

Am{OH) 3

o] 457 .
02

Mn 9.
Pu (OH) 4

P205S 1.
502 4.
co2

I2 9.
N2

Co

Eu

Zn 14.
Mg

Zr 9.
Li 298.
NO2 (g) 26.
CsIX

TclX

Sugar

Co(OH) 3

SO41IX

H+

{TcO4) - 22.
B203 (s)

Mno2 (s)

H20 (s)

zno {s)

Li20 (s)

TOC (s}

Na20 (s}

K20 ({s)

Al203 (s)

ca0o (s)

Cr203(s)

Fe203 (s}

NiOo {s)

Mgo (s)

5i02 (s)

2ro2 (s)

BaO (s)

Anion(s)

La203 (s}

PbO2 (s)

uol (s}

.891

t/d

988E-9
0.0

947E-9
0.0

.490E-6

0.0

.324E-6
.790E-9

mo oo

o

w

-

[p]
PN b <.
OO0 WVWWWOOoOOo

097E-

oo o0

w
S
N

;3000OOOOOODOOOOOOOOOOG\OOOOOO

(=)

Csl37
Sr90
Tc99
Am241
Co60
Eulb54
Eulss
Pu238
Pu239
Pu240
Pu241l
H3
Cla
1129
OFP
U233
U235

RPT-W375-TE00019, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

STREAM 134 HLW Vessel Vent Offgas to HLW HEME

ACTIVITY: TBg/d

Cm243+4

Np237
Sbl25
Cs137
Sr90
Tc99
Am241
Co60
EulS4
Eulss
Pu238
Pu239
Pu240
Pu241
H3
Cl4
I129
OFP
U233
u23s

Cm243+4 (8)

Np237
Sbl125

TOTAL

TOTAL TRU

TOTAL Eu

TOTAL SOLIDS

TOTAL PRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DENSITY

(s)
(s}
(s)
{s)
(s}
(s)
(s)
(s}
(s)
(s)
(s)
{s)
{s)
(s)
(s)
(s)
(s)

(s)
(s}

0.740
99.864E-6
8.483E-3
720.053E-9
0.0
208.600E-12
208.306E-12
0.0
230.054E-9
49.915E-9
612.918E-12

11.941

E
0
0.
0
0
0

258.893E-1

0

416 .906E-12
0.0

0.0 t/d

0.0 t/d
77.384 t/d
71.363E3 m3/4d
1.084E-3 t/m3
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STREAM 128

TRU

Am

Pu

NO

Si

B

SrCo3
MnO4 -
Am{OH}3
o

02

Mn
Pu{OH)4
P20S

s02

co2

I2

N2

Co

Eu

Zn

Mg

Zr

Li

NO2 (g)
CsIX
TclX
Sugar
Co{OH)3
SO41IX
H+
(TcO4) -
B203 (s)
MnO2 {s)
H20 (s)
zno (s)
Li20 (s)
TOC (s)
Na20 (s}
K20 (s)
Al1203(s)
cao (s}
Cr203(s)
Fe203 (s}
NiOo (s)
Mgo (s)
si02 (s)
2roz (s}
Ba0o (s)
Anion(s)
La203 (s)
PLO2 (s)
uo3 (s)

MASS :

t/d
50.478E-9
0.0
1.927E-9

$3.490E-6
0.0
B8.324E-6
39.392E-9
0
150.63BE-9
2.1S6E-9
9.148E-9
0.

o

0O0DO0OO0OWO OO

4.649E-
0.
0.
0.
0.

4.0B9E-9
978.790E-9
0.438
822.956E-9
3.965E-9
5.752E-9

(===

OVOWOOOWWO OOOOo

OO0 00O G

14.232

9.212E-
295.780

ocoooooooimmMmotltnoo

21.895E-

.(DOOOOOOOOOOOOOOOOOOOOO’\OOOOOOO\D\DO\D

o

RPT-W375-TE00019, Rev. 0

Flowsheet Results for _ ivelope A/D at 6C

HLW HEME Condensate

ACTIVITY: TBq/d
Cs137 0.733
Sr90 98 .865SE-6
Tc99 B.314E-3
Am241 712.852E-9
Co60 0.0
EulS4 206.514E-12
Eulss 206.223E-12
Pu238 0.0
Pu239 227.754E-9
Pu240 49.416E-9
Pu241 606.789E-12
H3 0.
C14
1129
OFP
U233
U235
Cm243+4
Np237 0.
Sb125 256.304E-1
Cs1317 (s)
Srs0 (s) o]
Tc99 (s)
Am241 (s)
Co60 (s}
Eul54 (s)
Euls5 (s}
Pu238 (s)
Pu239 (s)
Pu240 (s)
Pu24l {(s)
H3 (s)
c14 (s)
1129 (s)
OFpP (s)
U233 (s)
U235 (s)
Cm243+4 (s)
Np237 (s)
Sb125 (s)

0000

OOOOOOOOOOOOOOOOOOOONOOOOOOOO

mscassazsc=co=======

TOTAL 0.741
TOTAL TRU 990.033E-9
TOTAL Eu 412.737E-12
TOTAL SOLIDS 0.0

TOTAL PRECIPITATE 0.0 t/d
TOTAL SOLIDS 0.0 t/d
TOTAL MASS 0.438 t/d
TOTAL VOLUME 0.440 m3/d
DENSITY 0.997 t/m3

21

d LAW Glass
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MASS:

K 1.

PO4

TIC

TOC

U

Na 9.
H20

Cs 8
Sr

Tc

NH3 2.
TRU

Am

Pu

NO 22.
Si

B 11.
SrCo3

Mno4 -

Am{OH) 3

02

P205 113.
S02 459.

Eu

Zn

Mg

Zr

Li 2.
NO2 (g) 26.
CsIX
TclIX
Sugar

Co (OH) 3
SO04IX
H+
(TcO4) - 446.
B203 (s)
Mnoz (s)
H20 (s)
zZno (s}
Li20 (s)
TOC (s)
Naz20 (s)
K20 (s)
Al1203{s)
cao (s)
Cr203(s)
Fe203 (s)
Nio (s)
Mg0o (s)
Si02 (s}
2ro2 (s)
Bao (s)
Anion(s)
La203 (s}
PbO2 {s)
uo3 (s}

.313

t/d
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127E-9
0.618

.185E-6

55.794
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o

Cs137
Sr90
Tc9%
Am241
Co60
Euls4
Eulss
Pu238
Pu239
Pu240
bu241
H3
C14
1129
OFP
U233
U235

ACTIVITY: TBq/d

Cm243+4

Np237
Sb125
Csl37
Sr90
Tc99
Am241
Co60
Euls4
Euls5s
Pu238
Puz39
Pu240
Pu241
H3
Cl4
1129
OFP
U233
U235

Cm243+4 (s)

Np237
sb12s

TOTAL

TOTAL TRU

TOTAL Eu

TOTAL SOLIDS

TOTAL PRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DENSITY

(s)
{s)
(s)
(s)
(s)
(s)
(s)
(5)
(s)
(s)
(s}
{s)
(s)
(s)
(s)
(s)
(8)

(s)
(s]

7.399E-3
998.637E-9
169.666E-6
7.201E-9

[=J =¥ = By =

0.
0.
0.
0.
2.301E-9

499.152E-12
0.0

o
o

11.941

ocoom

oo
O 000000000000 OCOLOORLODLDODOOMDO

7.582E-3
10.000E-9
0.0

0.0

0.0 t/d

0.0 t/d
76.945 t/d
70.739E3 m3/d
1.088E-3 t/ml

RPT-W375-TEQ0019, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

L _WEAM 131 Combined HLW Oftgas to HLW HEPA Filters

24
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STREAM 177 HLW HEPA Solids

NH3

TRU

Am

Pu

NO

Si

B

SrCo3
MnO4 -
Am(OH) 3
o

02

Mn

Pu (OH) 4
P205S
502

co2

I2

N2

Li20 {(s)
TOC (s)
Na20 (s)
K20 (s)
Al203(s)
cao (s)
Cr203{s)
Fe203 (s}
Nio (s)
Mgo (s}
§i02 (s)
Zro2 (s}
BaO (s)
Anion(s)
La203(s)
PbO2 (s}
Uo3 (s)

MASS:

t/d

oo oo

o
0000000000000 DO0OO0DDO0OO0OO0OO0OVWOOO0OO0OOWOOOODODO0OODO0O0DO0DOO0OOWOOOVWOOOODOOOOUYUOWOOD UOODOOOOOOWOOODOOOOOO

o

1.522

oom

(=]

mo

9.887

8.313

coco oom

mo

11.102

4.575E-

o

Mooooo

2.988

402.158E-

RPT-W375-TE00019, Rev. 0

Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

ACTIVITY: TBq/d
Csl137 7.399E-3
Sr9o 998.627E-9
Tc99 152 .699E-6
Am241 7.200E-9
Ca60 0.0
Euls4 0.0
Eulss 0.0
Pu238 0.0
Pu239 2.301E-
Pu240 499.147E-12
Pu241 0.0
H3 0
Cl4 0
1129 0
OFpP 0.0
U233 0.0
U235 0.0
Cm243+4 [+]
Np237 0.0
Sbl2s 0.0
Cs137 (s} [4]
Sr90 (s} 0.0
TcS9  (s) (4]
Am241 (s} 0
Co60 (s]) [¢]
Euls54 (s) 0
Eulss (s) [¢}
Pu23g8 (s) (o]
Pu239 (s) 0
Pu240 (s) (o]
Pu241 (s) 0
H3 (s) 0
C14 (s) 0
I129 (s) 0
OFP (s) 0
U233 (s) (4]
U235 (s} 3}
Cm243+4 (s} [s]
Np237 (s) 0
Sb125 ({s) 0
 EEANEACEZTSCSZSANORCIE
TOTAL 7.553E-3
TOTAL TRU 10.000E-9
TOTAL Eu 0.0
TOTAL SOLIDS 0.0
TOTAL PRECIPITATE 0 t/d
TOTAL SOLIDS 0 t/d
TOTAL MASS 442 .889E-9 t/d
TOTAL VOLUME 276.806E-9 m3/d
DENSITY 1.600 t/m3
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RPT-W375 00019, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

S 1AM 132 I W HEPA Off-Gas to HLW Extract Fan Air Addition Gas

MASS: t/d ACTIVITY: TBq/d

Al 0.0 Csl137 73.995E-9
Ba 0.0 Sr90 0.0
Ca 0.0 Tc99 16.967E-6
cd 0.0 AmM241 0.0
Ccl 0.0 Co60 0.0
Cr 0.0 EulS4 0.0
F 0.0 EulSS 0.0
Fe 0.0 Pu238 0.0
Hg 0.0 Pu239 0.0
K 0.0 Pu240 0.0
La 0.0 Pu241 0.0
Ni 0.0 H3 0.0
NO2 0.0 Cl4 0
NO3 0.0 1129 11.941E-6
OH 0.0 OFP 0.0
Pb 0.0 U233 0.0
PO4 0.0 u23s 0.0
S04 0.0 Cm243+4 0
TIC 0.0 Np237 0.0
TOC 0.0 Sb125 0.0
u 0.0 Cs137 (s) 0
Na 0.0 Sr90 (s) 0.0
H20 4.704 Tc99 (s} 0
Cs 0.0 Am241 (s) 0
Sr 0.0 Co60 (s) 0
Tc 0.0 Euls4 (s) 0
NH3 2.107E-3 Eul55 (s) 0
TRU 0.0 Pu238 (s) 0
Am 0.0 Pu239 (s} 0
Pu 0.0 Pu240 (s} 0
NO 22.891E-3 Pu241 (s) 0
Si 0.0 H3 (s) 0
B 0.0 C14 (s) 0
SrCo3 0.0 1129 (s) 0
MnOd - 0.0 OFP (s) 0
Am (OH) 3 0.0 U233 (s) 0
o 0.0 u23s (s} 0
02 15.778 Cm243+4 (8) 0
Mn 0.0 Np237 (s) 0
Pu(OH) 4 0 Sbl125 (s) 0
P20S 113.043E-9 TmEzrzamascEEEEsaEEx
502 459.127E-9 TOTAL 28.981E-6
coz2 0.618 TOTAL TRU 0.0
12 9.185E-6 TOTAL Eu 0.0
N2 55.794 TOTAL SOLIDS 0.0
Co 0.0

Eu 0.0

Zn 0.0

Mg 0.0

Zr 0.0

Li 0.0

NO2(g) 26.416E-3

CsIX 0.0

TcIX 0.0

Sugar 0.0

Co(OH)3 0.0

SO4IX 0.0

H+ 0.0

(TcO4) - 44 .68B4E-9

B203 (s) 0

MnO2 (s} 0

H20 (s) 0.

Zn0 (s) 0

Li20 (s) 0

TOC (s) 0

Na20 (s) 0

K20 ({s) 0

A1203(s) 0

cao (s) 0

Cr203(s) 0

Fe203(s) 0

NiO (s) 0

Mgo  (s) 0

$102 (s) 0

Zr02 (s) 0

BaO (s} 0 TOTAL PRECIPITATE 0.0 t/d
Anion(s) 0 TOTAL SOLIDS 0.0 t/d
La203 (s} 0 TOTAL MASS 76.945 t/d
PbO2 (s) 0 TOTAL VOLUME 70.739E3 m3/d
uol (s} 0.0 DENSITY 1.088E-3 t/m3
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RPT-W375-TE00019, Rev. 0
Flowsheet Results for Envelope A/D at 60 t/d LAW Glass

STREAM 100 HLW Extract Fan Air

MASS: t/d ACTIVITY: TBg/d
Al 0 Cs137 0
Ba 0 Srs0 (]
Ca 0 Tc99 0
cd 0 Am241 0
cl 0 Co60 0
Cr 0 Euls54 0
F 0 EulSS 0
Fe 0 Pu238 0
Hg ] Pu219 0
K 0 Pu240 0
La 0 Pu241 0
Ni 0 H3 0
NO2 0 Cl4 0
NO3 0 I129 0
OH 0 OFP 0
Pb 0 U233 0
PO4 0 U235 0
S04 0 Cm243+4 0
TIC 0 Np237 0
TOC 0 Sb125 0
u 0 Cs137 (s) 0
Na 0 Sr90 (s) 4]
H20 15.808E-3 Tc99 (s) 0
Cs 0 Am241 (s) 0
Sr 0 Co60 (s) 0
TC 0 Eul54 (s) 0
NH3 0 Eulss (s} 0
TRU 0 Pu238 (s) 0
Am 0 Pu239 (s) 0
Pu 0 Pu240 (s} 0
NO 0 Pu24l (s) 0
Si 0 H3 (s) 0
B 0 Ccl4 (s) 0
SrCco3 0 1129 (s) 0
MnO4 - 0 OFP (s) 0
Am(OH) 3 0 U233 {s) 0
o) 0 U235 (s} 0
02 0.348 Cm243+4 (s} 0
Mn 0 Np237 (s) 0
Pu(OH)4 4} Sb125 (s) 0
P205S 4} Za==amzc-zss=casumas
502 0 TOTAL 0
coz2 784 .096E-6 TOTAL TRU 0
I2 o TOTAL Eu 0
N2 1.219 TOTAL SOLIDS 0
Co 0
Eu 4}
Zn o
Mg o
Zr 4}
Li 4}
NO2 (g) [¢]
CsIX 0
TcIX 0
Sugar 0
Co{OH)3 0
SO041IX 4}
H+ 0
(TcO4) - o]
B203 (s) ¢}
Mno2 (s} 0
H20 (s) 4}
Zno (s) 0
Li20 (s} 0
TOC (s) 0
Na20 ({s) [1}
K20 (s) 4}
Al1203 (s} 4}
cao (s) [+]
Cr203({s) 0
Fe203 (s) 0
Nio (s) 0
Mgo (s} 0
§i02 (s) 0
zx02 (s) 0
Ba0O (s) 0 TOTAL PRECIPITATE 0 t/d
Anion(s) 0 TOTAL SOLIDS 0 t/d
La203 (s) 4} TOTAL MASS 1.584 t/d
PbO2 (s) 0 TOTAL VOLUME 1.338E3 m3/d
uo3 (s} 0 DENSITY 1.184E-3 t/m3
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Al
Ba
Ca
cd
cl
Cr

Fe
Hg

La
Ni
NO2
NO3
OH
Pb
PO4
S04
TIC
TOC

H20

Pu

NO

Si

B

Srco3
Mno4 -
Am(OH) 3
(o]

02

Mn
Pu(OHJ 4
P205

s02

co2

I2

N2

Co

Eu

Zn

Mg

Zr

Li
NO2{g)
CsIX
TcIX
Sugar
Co (OH) 3
SO41X
H+
(TcO4) -
B203 (s}
Mno2 (s}
H20 (s}
Zno (s}
Li20 (s)
TOC {s)
Na20 ({s)
K20 (s}
Al203(s)
Cao (s)
Cr203 (s)
Fe203 (s}
NiO (s)
Mgo (s}
si02 (s)
zZrQ2 (s)
Ba0 (s}
Anion(s)
La203 (s}
PbO2 (s}
vol (s}

MASS :

2.

22.

113.
459.

26.

44.

t/d

S
-

107

891

[
o
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RPT-W375-TE00019, Rev. 0

Flowsheet Results for Envelope A/D at 60 t/d LAW Glass
STREAM 133 HLW Fan Mix Offgas to ¥ Caustic Scrubber

ACTIVITY: TBq/d

Cs137 73.995E-9
Sr9o 0.0
Tc99 16.967E-6
Am241
Co&0
Euls54
Eulss
Pu23s8
Puz239
Pu240
Pu241
H3
Ci4
1129 11.941
OFP
U233
U235
Cm243+4
Np237

25
5137 (s)
Sr90 (s}
Tc99 (s)
Am241 (s}
Co60 (s)
EulS54 (s)
Eulss (s)
Pu238 (s)
Pu239 (s}
Pu240 (s)
Pu24l (s)
H3 (s}
Cl4 {s)
1129 (s)
OFP (s)
U233 (s)
U235 (s)
Cm243+4 (s)
Np237 (s)
Sbi25 (s)

000000000

ooom

o o o
0000000000000 O0O0O00D0D00O00000ONODO0ODODOOO0O0 OO

=aasmmszzcc=zssazax

TOTAL 28.981E-6
TOTAL TRU 0.0
TOTAL Eu 0.0
TOTAL SOLIDS 0.0

TOTAL PRECIPITATE 0.0 t/d
TOTAL SOLIDS 0.0 t/d
TOTAL MASS 78.529 t/d
TOTAL VOLUME 70.537E3 m3/d
DENSITY 1.113E-3 c/m3
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Al

Ba

Ca

cd

cl

Cr

F

Fe

Hg

K

La

Ni

NO2

NO3

OH

Pb

PO4

S04

TIC

TOC

1%

Na

H20

Cs

Sr

Tc

NH3

TRU

Am

Pu

NO

Si

B

SrCo3
MnO4 -
Am{OH) 3
[¢]

02

Mn
Pu{OH) 4
P205

502

co2

I2

N2

Co

Eu

in

Mg

Zr

Li

NO2 (g)
CsIX
TcIX
Sugar
Co(OH)3
S041IX
H+
(Tco4) -
B203 (s)
Mno2 (s)
H20 (s}
Zn0  (s)
Li20 (s}
TOC (s)
Na20 (s)
K20 (s}
A1203 (s)
ca0o (s)
Cr203(s)
Fe203 (s)
Nio (s}
Mgo (s}
5i02 {(s)
Zro2 (s)
Ba0 (s)
Anion(s)
La203(s)
PbO2 (s)
uo3l  (s)

MASS: t/d

0.20
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RPT-W375-TEC0019, Rev. 0

Flowsheet Results for Envelope A/D at 60 t/d LAW Glass
STREAM 144 5M NaOH Feed to HLW Offgas Caustic Scrubber

Cs137
Sr90
Tc99
Am241
Co60
Eul54
Eulss
Pu238
Pu2139
Pu240
Pu241
H3
c14
1129
OFP
U233
U235

ACTIVITY:

Cm243+4

Np237
Sbi2s
Cs137
Sr90
Tc99
Am241
Co60
EulS54
Eulss
Pu238
Pu239
Pu240
Puz4l
H3
Cl4
1129
OFP
U233
U235

(s)
(s)
(s)
(s)
{s)
(s)
(s)
(s)
(s)
(s)
(s}
(s)
(s)
(s)
(s)
(s)
(s)

Cm243+4(s)

Np2137
Ssb12s

TOTAL
TOTAL TRU
TOTAL Eu

(s)
(s)

TOTAL SOLIDS

TOTAL PRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
DENSITY

TBq/d

2.869
2.419
1.186
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ST \M 135 HLW Offgas Caustic Scrubber Bottoms

MASS : t/d ACTIVITY: TBq/d

Al 0.0 Cs137 36.997E-9
Ba 0.0 Srgo 0.0
Ca 0.0 Tc99 8.483E-6
Ccd 0.0 Am241 0.0
Ccl 0.0 Co60 0.0
Cr 0.0 EulS4 0.0
F 0.0 Eulss 0.0
Fe 0.0 Pu238 0.0
Hg 0.0 Pu239 0.0
K 0.0 Pu240 0.0
La 0.0 Pu24l 0.0
Ni 0.0 H3 0.0
NO2 0.0 Cl4 0
NO3 33.507€E-3 I129 11.821E-6
OH 0g.101 OFP 0.0
Pb 0.0 U233 0.0
PO4 75.673E-9 U23s 0.0
cng 681.382E-9 Cm243+4 0

C 0 <9 Np21? 0.0
ol 0 Sbl 0.0
U 0.0 Cslss (s} o
Na 0.278 sr90  (s) 0.0
H20 5.159 Tc99 (s) 0
Cs 0.0 Am241 (s) 4]
Sr 0.0 Co60 (s) 0
TC 0.0 Euls4 (s} 0
NH3 2.086E-3 Euls5 (s) 0
TRU 0.0 Pu238 {s) 0
Am 0.0 Pu239 (s) 0
Pu 0.0 Pu240 (s) 0
NO 0 Pu24l (s) 0
Si 0.0 H3 (s) 0
B 0.0 Cl4 (s) 0
Srco3 0.0 1129 {s) 0
Mno4 - 0.0 OFP {s) 0
Am(OH) 3 0.0 U233  (s) 0
[¢] 0.0 U23s (s) 0
02 0 Cm243+4(s) 0
Mn 0.0 Np237 (s) 0
Pu{OH)4 0 Sb125 (s) 0
P205 0.0 sessEEDEEEaswssamos
502 0.0 TOTAL : 20.342E-6
coz2 0.371 TOTAL TRU 0.0
I2 4.593E-6 TOTAL Eu 0.0
N2 0 TOTAL SOLIDS 0.0
Co 0.0
Eu 0.0
Zin 0.0
Mg 0.0
Zr 0.0
Li 0.0
NO2 (g) 2.4B6E-6
CsIX 0.0
TclX 0.0
Sugar 0.0
Co (OH}3 0.0
SO41X 0.0
H+ 616.961E-9
{TcO4) - 22.342E-9
B203 (s) 0
Mno2 {s) 0
H20 (s) 0
Zno (s) 0
Li20 {s) 0
TOC (s) o]
Na20 (s) 0
K20 (s) 0
Al1203(s) 0
cao (s) 0
Cr203(s) 0
Fe203(s) 0
Nio (s) 0
Mgo  (s) 0
$i02 (s) Y
zr02 (s} 0
Bao (s) 0 TOTAL PRECIPITATE 0.0 t/d
Anion{s) 4] TOTAL SOLIDS 0.0 t/d
La203 (s) 0 TOTAL MASS 6€.114 t/d
Pb0O2 (s) 0 TOTAL VOLUME 5.927 m3/d
Vo3 {s) 0.0 DENSITY 1.031 £/m3
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STREAM 136 HLW Caustic Scrubber Oftgas to HLW VOC

MASS: t/d ACTIVITY: TBg/d

Al 0.0 Cs137 36.997E-9
Ba 0.0 5r90 0.0
Ca 0.0 Tc99 B.483E-6
cd 0.0 Am241 0.0
Ccl 0.0 Co60 0.0
Cr 0.0 EulS54 0.0
F 0.0 Eulss 0.0
Fe 0.0 Pu238 0.0
Hg 0.0 Pu239 0.0
K 0.0 Pu240 0.0
La 0.0 Pu241l 0.0
Ni 0.0 H3 0.0
NO2 0.0 Cl4 ¢}
NO3 0.0 1129 119.407E-9
OH 0.0 OFP 0.0
Pb 0.0 U233 0.0
PO4 0.0 u23s 0.0
S04 0.0 Cm243+4 ¢}
TIC 0.0 Np237 0.0
TOC 0.0 Sb125 0.0
u 0.0 Cs137 (s) 0
Na 0.0 Sr90 (s) 0.0
H20 2.001 Tc99 (s) ¢}
Cs 0.0 Am241 (s) ¢}
Sr 0.0 Co60 (s) ¢}
Te 0.0 EulS4 (s) [+}
NH3 21.074E-6 Eulss (s) ¢}
TRU 0.0 Pu238 (s) ¢}
Am 0.0 Pu239 (s) [¢]
Pu 0.0 Pu240 (s) 0
NO 22.891E-3 Pu241 (s) 0
Si 0.0 H3 (s} [+}
B 0.0 Cl4 (s) [+}
SrCo3 0.0 1129 (s) [+}
MnoO4 - 0.0 OFP (s) [+}
Am({OH) 3 0.0 U233 (s) [+}
o] 0.0 U235 (s) [+}
02 16.122 Cm243+4 (s) [+}
Mn 0.0 Np237 (s) 0
Pu (OH) 4 4} Sb125 (s) [+}
P205 S6.522E-9 *rammszas==camss=a=
S02 4.591E-9 TOTAL 8.640E-6
co2 0.124 TOTAL TRU 0.0
12 4.593E-6 TOTAL Eu 0.0
N2 57.014 TOTAL SOLIDS 0.0
Co 0.0

Eu 0.0

Zn 0.0

Mg 0.0

Zr 0.0

Li 0.0

NO2 (g) 1.554E-3

CsIX 0.0

TcIX 0.0

Sugar 0.0

Co (OH) 3 0.0

S04 1X 0.0

H+ 0.0

(Tco4) - 22.342E-9

B203 (s) [}

Mno2 (s) 0

H20 (s) [+}

Zzn0 (s) [+}

Li20 (s) 0

TOC (s} [+}

Na20 (s) 0

K20 (s) [+}

Al203(s) 0

ca0o (s) [+}

Cr203(s) 0

Fe203(s) 0

NiO (s) [+}

Mgo (s) 0

sio2 (s) 4]

2ro2 (s) 4]

BaO (s) 0 TOTAL PRECIPITATE 0.0 t/d
Anion(s) 0 TOTAL SOLIDS 0.0 t/d
La203 (s} 0 TOTAL MASS 75.284 t/d
PbO2 (s) Y] TOTAL VOLUME 66.455E3 m3/d
uo3 (s) 0.0 DENSITY 1.133E-3 t/m3
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7" "¥ VOC Spent Catalyst

Csl37
Sr90
Tc99
Am241
Co60
Euls4
Eulss
Pu238
Pu239
Pu240
Pu24l
H3
Cl4
1129
OFP
U233
uz23s

ACTIVITY:

Cm243+4

Np237
Sb12s
Cs137
Sr9o
Tc99
Am241
Co60
EulS4
Eulss
Pu238
Pu239
Pu240
Pu24l
H3
C14
1129
OFP
U233
u23s

(s}
{s)
(s)
(s)
(s}
(s)
(s}
(s)
(s}
(s)
{s)
(s)
(s)
(s)
(s)
(s)
(s)

Cm243+4 (s)

Np237
Sb125

TOTAL
TOTAL TRU
TOTAL Eu

(s)
(s)

TBg/d

BOOOOOOOOOOOQOOOOOOOOOOOOOOOOOOOO

oooo0oOoOcC

TOTAL SOLIDS

TOTAL PRECIPITATE

TOTAL SOLIDS

TOTAL MASS
TOTAL VOLUME
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Fe
Hg
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NO2
NO3
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mre
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B
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e}
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Pu (OH) 4
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Co{CH) 3
S041IX
H+
(TcO4) -
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Li20 (s}
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K20 (s)
Al203(s)
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Pbo2 (s)
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MASS:

21.

22.

22.

.593E-6 TOTAL Eu
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HLW VOC Off-Gas to HLW Vitrification Stack Gas

t/d ACTIVITY: TBq/d
Csl37 36.997E-9
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Puz241 (s}
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1. Introduction

1.1. Project Overview

Radioactive waste has been accumulating on the Hanford Site in Washington State since 1944. Since that
time approximately 55.5 million gallons of radioactive waste have been collected and temporarily stored
in single and double-shell tanks (DST). Now there are a total of 177 underground tanks, mcludmg 149
older single-shell tanks (SST).

BNFL Inc. is currently designing a vitrification facility that will permanently immobilize the radioactive
waste in large glass logs. The vitrification facility will provide a permanent solution for storage and
handling the waste. Currently, the 10-year minimum operation of the facility is expected to treat 10 % of
the Hanford tank waste by mass and 20 to 25 % by radioactivity.

1.2. Objective

BNFL Inc. is currently designing the vitrification facility for a useful life of 40 years. During this time
the vessels, pipes, valves, and associated equipment must operate effectively and efficiently with no
projected needs for replacement, and the facility must be designed to facilitate decontamination and
decommissioning. The materials designed for use in process equipment are selected as primary nuclear
service components to provide assurance against corrosion based failures, and reduce the life-cycle costs
associated with decontamination and decommissioning of the plant.

The principal tive of this document is to determine the corrosion potential a1 ~ srotection
requirements T ' ysl and ancillary equipment in accordance with the Dangerous Waste
Permit Applic , A). ...sreport does not specifically i 1 _ eacl  eceof : juip nt
individually.

Processing equipment described in this report include:

Process tanks and vessels

Storage tanks and vessels

Process piping

Process Cell Liners

Offgas systems

Miscellaneous process components such as gaskets and valves

Utilities equipment such as water, steam, diesel, and fire protection piping, tanks, and vessels are not
included in this report. This equipment is discussed in the Balance of Facility System and Facility
Description Reports.
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The tanks, vessels and piping used in the vitrification plant must exhibit adequate materal, design,
structural strength, and radioactive waste compatibility for storage and treatment as primary nuclear
service components (Ecology 1994).

2. Materials Selection

In Tables B-1 through B-3, Best Model for System Specifications, the recommended construction
material is based on the temperature, pH, and free halide (F, CI', Br, and I') concentration as well as
future decontamination operations. The majority of the tanks and associated ancillary equipment has a
high pH 7 * »ve 12) and low temperatures (below 50 °C) and are compatible with 304L SS. The
evaporator recirculation vessel, high-level waste (HLW) ultra-filtration feed vessel A/B, low-activity
waste (LAW) melter feed preparation vessel, and cesium eluate receipt vessels are compatible with 31.77
SS bec: f 2" "er pitting and crevice corrosion resistance at elevated temperatures and pH.

LAW vitrification plant melter’s submerged bed scrubber (SBS), tanks 1, 2, and 3, and the HLW offgas
SBS will have a pH range that varies between 0.5 and 13.5, therefore, a super nickel alloy, Hastelloy C-22
IS necessary.

The concentrated nitric acid and cerium mixture for dissolution of canister corrosion products (iron,
nickel, and chromium oxides) in the canister decontamination system is also corrosive to iron-nickel-
chromium alloys like 304L SS, 316L SS, and Hastelloy C-22, therefore, a high-purity titanium alloys will
be required for these vessels.

The HLW and LAW streams will operate at a high pH. Exceptions to this will be the liquid effluents
from the offgas system, and all the streams associated with cesium and technetium concentrates. For
these streams 316L SS was chosen to provide greater insurance against pitting and crevice corrosion.

 ryequipr 1tsuchaspipii valves, filters,s loops, d process cell liners will be con  cted
of compatible materials similar to the major processing vessels that they support.

3. Predicting Corrosion

The three most indicative properties for predicting corrosion are chloride concentration, pH, and
temperature. The following general rules apply to corrosion with respect to these properties:

e Molybdenum added to stainless steels generally diminishes chloride-related corrosion
¢ A lower pH (more acidic) generally causes higher corrosion rates

e A higher temperature generally causes higher corrosion rates. Under 50 °C, stress
corrosion crac’ ~ 2 is rarely observed (Perry, 1973). For example, the LAW feed evaporator is
designed to operate at 50 °C which should reduce this type of corrosion.

These are general rules to be able to predict and prevent corrosion. However, the most effective means of
predicting corrosion are to actually perform simulated operating conditions. These can be costly and take
time for significant corrosion to be measured. Another alternative is to analyze corrosion studies that
have been performed on existing or past systems that have similar materials and operating conditions as
the River Protection Project-Waste Treatment Plant (RPP-WTP) design.
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4. Previous Corrosion Cases

4.1. 242-A Evaporator

A corrosion evaluation was performed on the 242-A Evaporator located on the Hanford Site in 1993 to
support The 242-A Evaporator/Crystallizer Tank System Integrity Assessment Report (Ohl, 1994). A
follow-up corrosion evaluation was performed in 1998 to support the successive 1998 5 year integrity
assessment of the same components (Jensen 1998). The evaporator system runs at high temperatures,
pH’s and chloride concentrations, which pose potential corrosion problems.

The 242-A Evaporator was constructed in 1977 and ran nearly continuously through 1989 when
operations were halted for project B-534 upgrades, which brought the facilitv back on-line in 1994. The
A 1 orator has had asimi  operatit  aistory as the planned RPP-V dlity. ..e242-A
— . .porator corrosion evaluation supports the compatibility of 304L SS witt _otentially ¢ st

environments of HLW and LAW.

4.2. 204-AR Waste Unloading Facility: LD Blackburn

Evaluation of the potential for corrosion of 304 stainless steel in waste solutions containing 0.01 to

0.03 M (355 to 1065 ppm) chloride ions in past shipments through the 204-AR Waste Unloading Facility
did not cause detectable damage to facility piping. The important factors in minimizing effects of higher
chloride solutions include the following (Blackburn 1991):

e Solution pH in the range of 7 to 14
e Solution temperatures below 50 °C
e Low levels of solution impurities known to aggravate localized corrosion

The results of a case study performed on 204-AR Waste Unloading Facility displays the pitting corrosion
of 304 SS in chloride-containing waters.

Time Pitting
Chloride Ion Content (ppm) | Temperature (C) | pH | (months) | Corrosion

1000 40 7 0.44 Initiated
250-5,000 24-60 7 6 None
5,000-10,000 Ambient 4 15.9 Mild

220 80 1.5 7.3 Severe
a0 50 14 17.6 None

110 plus organic liquid 70 7€ 67 I

Although definitive conclusions can not be drawn from this limited data, a general trend can be seen; an
increase in chloride ion content and temperature increases the potential for pitting corrosion, as does the
decrease in pH.

4.3. Savannah River Pilot Melter Testing

In 1982 and 1983 Savannah River Waste Processing Facility had pilot-scale melter tests performed by
Pacific Northwest National Laboratory (PNNL) (HWVP Technical Manual, 4.7-64). From these tests the
following was concluded:
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Combinations of laboratory and field tests have shown that severe corrosion of gas-
treatment equipment is generally related to the presence of acid gases and/or halides. Of
all materials tested, generally only the highly alloyed nickel-based alloys and in some
cases titanium alloys exhibit good corrosion resistance. In closed-loop systems, where
plant process water is recycled, this recycling can lead to 10- to 35-fold increases in
chemical concentrations in scrubber makeup water, for example, leading to extremely
corrosive conditions in a scrubber. Lower nickel-based alloys and stainless steels proved
unacceptable for this type of application due to excessive general corrosion, pitting, and
crevice corrosion.

From these results it can be concluded that stainless steels are unacceptable for BNFL Inc.’s SBS.
Hastelloy C-22 is the nickel-based alloy recommended under these conditions.

4.4. Corrosion Testing by Pacific Northwest National Laborator

Pacific Northwest National Laboratory performed corrosion simulation tests with a solution formulated to
simulate tank waste (PNNL 2000). Stainless steel 316L and Hastelloy C-22 were tested under conditions
that modeled BNFL Inc.’s LAW feed evaporator in the pretreatment facility. Metal test coupons were
placed at four locations: submerged in the agitated solution, partially submerged at the liquid-vapor
interface, suspended in the vapor, and suspended in condensing vapor. The results showed that Hastelloy
C-22 has superior corrosion resistance but that 316L SS performed adequate for use under evaporator
conditions.

S. System Conditions Methodology

For the purpose of analyzing the waste compatibility, it is necessary to specify system conditions for each
major vessel. To analyze the factors that influence corrosion, Tables B-1 through B-3, Best Model |
System Specifications, has been compiled (see appendices). This table was compiled from the most
current mass balance data sheets (Coleman 1998). It is important to note that the mass balance data
sheets have not been finalized. However, the bulk chemistry associated with each waste feed envelope,
and the necessary pretreatment and vitrification chemistries have been defined well enough for materials’
selection purposes. Any major deviations to the process chemistry as defined in the mass balance data
sheets will require a review of the materials selection and waste compatibility.

5.1. System Conditions That Influence Corrosion

The three most important factors that influence corrosion are the pH, temperature, and free halide
(specifically chlorides and fluorides) concentration. Other important factors include complexing agents
that bound free halides, periods of stagnation, and tank design to inhibit corrosion. To predict corrosion
rates and make an appropriate material selection, the pH, temperature, and halide concentrations were
calculated for each major vessel.

5.2. Solution pH

Solution pH levels reported in Tables B-1 through B-3, Best Model for System Specifications were taken
from two different sources. The pH levels for the pretreatment plant v : calculated from a mass balance
on Envelope B and Envelope D feed and 30 Mt/day (Coleman 1998). In the mass balance datasheets a
flow rate of free hydroxide ions (OH") and free hydrogen ions (H") are reported for each stream.
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According to the mass balance (Coleman 1998), the hydroxides in the mass balance report include
Al(OH); and Cr(OH); in the bound hydroxide form. These hydroxide molecules do not contribute to the
free hydroxides of the solution so they are factored out in the datasheet calculations found at the end of
each datasheet attachment.

The HLW and LAW streams will have a high pH. Exceptions to this will be the liquid effluents from the
offgas system and all the streams associated with cesium and technetium concentrates.

The pH levels for the offgas system were taken from HLW Offgas Mass and Heat Balance (Rouse 1999)
and LAW Offgas Mass and Heat Balance (Rouse 1999).

5.3. ..mperature

)erature values for the pretreatment facility were taken from BNI™™ ™ .’s datasheets as of 31 July
1999. Stainless steels are susceptible to stress corrosion cracking at temperatures  :ater than 65 < _ and
in the presence of chlorides (Anderson 1995). Accordingly, the majority of the vessels in the plant are
designed to operate below a maximum temperature of 50 °C.

The processes that will require higher temperatures are the caustic wash vessels (V12004A/B), the LAW
and HLW melters, and many offgas systems. Temperatures for the LAW and the HLW vitrification were
taken from HLW Offgas Mass and Heat Balance (Rouse 1999) and LAW Offgas Mass and Heat Balance
(Rouse 1999).

5.4. Halide Concentrations
... expected halide concentrations were calculated from contract maximums for total fluoride and

chloride ions. The Department of Energy (DOE) contract (DOE 1998) lists the following contract
maximums:

Concentration (mol/mo} Na)
Component Envelope A Envelope B Envelope C
| Tl Ohineids 3.7E-2 8.9E-2 3.7E-2
1011 F1uorae 1 9.1E-2 2.0E-1 9.1E "

These contract maximums are taken from historical waste samples from the various waste feed envelope
feed stocks. Although these contract maximums do not necessarily reflect actual concentrations, they are
expected to be bounding concentrations. In addition to total chlorides and fluorides, there is no contract
limit to the amount of iodide ion added to the Envelopes A, B, or C feed, and the sodium concentration
can vary between 3 M and 10 M. It is important to note that for corrosion considerations, total halide
concentrations are not nearly as important as free halide concentrations.

Concentrations for the chloride and fluoride ions will be the greatest in the Envelope B feed. Ion
concentrations adjusted to contract maximum levels are reported in Table B-4, System Specifications
Relevant to Corrosion (at contract maximum levels for halides). Contract maximum concentrations are
extremely high and are not typical of actual waste to be processed by the vitrification facility.

To devise a more accurate estimate of halide concentrations, relative values for each major system were
calculated based on the Envelope B and D feed streams. Next, actual waste data from the Best Basis
Inventory (LMHC 1998) were analyzed in Halide Calculations to Support Waste Compatibility
Assessment (Normandin 2000). Each tank listed was analyzed according to four different situations:
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Undiluted Solubles represent the halide concentrations of the liquid phase of the listed tanks. No
washing or dilution was assumed so these values represent concentrations that exist currently in the tanks.

Concentrated Solubles adjusted to10 M Na+ are the same liquid solutions that are dehydrated up to the
contract maximum for sodium concentration. Tanks AN-103 and AW-101 were actually above the 10 M
Na+ limit so halide concentrations for these tanks represent a dilution to 10 M Na+. Also, AW-103
concentrations are at 3 M Na+ (contract minimum) because the analyte content is too high for 10 M Na+
(contract maximum) to be possible.

Washed Solids assumes the solids are washed and the supernatant is fed to the LAW pretreatment feed
vessel (V11001A/B). In this case the wash factors for all the halides were assumed to be 100 % to
account for a worst case condition and for simplicity. Also, because of the relatively small amounts of
other solids, all the solids were assumed to wash into solution.

Concentrated Washed Solids adjusted tol10 M Na+ are the same washed solutions that are dehydrated up
to the contract maximum for sodium concentration. Tanks AN-103, AW-101, and SY-101 were actually
above the 10 M Na+ limit so halide concentrations for these tanks represent a dilution to 10 M Na+.

5.5. Summary

Tables B-1 through B-3, Best Model for System Specifications is a summary of all the calculations. The
temperature values are reported as the worst case condition, the pH is for the Envelope B and D plant
feeds, and the halide concentrations are from Halide Calculations to Support Waste Compatibility
Assessment (Normandin 2000) and report the maximum halide concentrations for a solution adjusted to
10 Molar sodium.

6. Construction Materials

6.1. 304 and 304L Stainless Steels

Types 304 and 304L stainless steels have excellent resistance in a variety of corrosive environments.
This type of steel is traditionally used in many nuclear facility operations because of an excellent thermal
stability and high tensile strength. Types 304 and 304L are relatively inexpensive stainless steels, easily
welded, and have excellent resistance to oxidation up to 815 °C when used in intermittent service  d up
to 900 °C when used in continuous service (J&L Specialty Steel, Inc. 1999a). Type 304L is essentially
the same as 304 except that it has a lower carbon content. This reduces carbide precipitation that can be
associated with welding and, therefore, decreases possible intergranular corrosion at the weld. The
following are the compositions of 304 and 304L (UNS S30400 and S30403):

V' Camnasitions (%) | \arbon Manganese Sincon | Chromium | Nickel Sulfur | Phosphorous
se 14 I 008 max 2.00 max 1.00 max |18.00-20.00{ 8.00-10.50| 0.03 max | 0045 max
I 1ype ==+ crudmax | 7 AN may 1.00 max |18.00-20.00{8.00-12.00| 0.03 max | v.u4> max

6.2. 316 and 316L Stainless Steels

__,pes 316 and 316L stainless steels are essentially the same as type 304 and 304L respecti y except for
the added Molybdenum to aid in corrosion resistance, especially against chlorides. This type of steel has
excellent thermal properties, is easily welded, and is less susceptible to pitting attack in high chloride
concentrations (J&L Specialty Steel, Inc. 1999b).
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3 Type 304L SS is appropriate for process tanks and vessels in the pretreatment, LAW, and HLW
process buildings that operate at lower temperatures (<50 °C) and alkaline conditions with minimal
fluoride and chloride concentrations.

4 Type 304L SS is appropriate for ancillary equipment such as piping, valves, filters, and seal loops in
the pretreatment, LAW, and HLW process buildings. For this equipment, exposure durations,
concentrations and temperatures are less severe than many of the process tanks and vessels that
require higher alloyed materials.

5 Type 304L SS is also appropriate for process cell liners that may be required for secondary
containment in the event of a process upset. In the event of a process upset, temperatures would be
expected to be maintained at less than 50 °C, therefore, Type 304L SS offers appropriate corrosion
protection.

6 Type 316L SS is appropniate for process equipment (tanks, vessels, piping, and off-gas systems) in
the pretreatment, LAW, and HLW process buildings that will operate at somewhat elevated
temperatures (>50 °C) and alkaline conditions with potentially high fluoride and chloride levels (100
to 1000 ppm).

7 A high-nickel alloy like the Hastelloy series is necessary for the process equipment in the LAW and
HLW process buildings that will operate at elevated temperatures (>50 °C) and a range of pH from
very acidic (0.5) to very basic (13.5) with potentially very high fluoride and chloride levels
(>1,000 ppm). These vessels will include the LAW vitrification plant melter SBS, tanks 1, 2, and 3
and the HLW offgas st erged bed scrubber.

8 High-purity titanium alloys like Ti-2 or Ti-7 have been proposed for the canister decontamination
system (vessels V35001, 35002, and 35003). The concentrated nitric acid and cerium mixture for
dissolution of canister corrosion products (iron, nickel, and chromium oxides) is also corrosive to
iron-nickel-chromium alloys like 304L SS, 316L SS, and Hastelloy C-22.

9 Flexible graphite gaskets will be specifically manufactured for use in high temperature and high
pressure applications. The added benefit of resistance to radiation damage will make graphite an
appropriate selection for most pretreatment, HLW, and LAW applications. However, flexible
graphite gaskets do not perform well in areas of concentrated (>30 % by wt) nitric acid. Portions of
the facility that require flanged connections and are expected to see concentrated nitric acid, will
select an alternative gasket material such as EPDM, neoprene, or silicone. In the event of high
radiation areas (> 10° rad lifetime dose) in combination with concentrated nitric acid, metallic gaskets
may be necessary.
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Appendix A
Corrosion of Austenitic Stainless Steels
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engineering design (discussed in 2.1.4). Cracking occurs in areas of high internal residual or external
applied stresses. Internal residual stresses are a result of unrelieved cold working created during
fabrication and unequal cooling rates from high temperatures. External applied stresses can result from
filling a tank or any other load put on the metal. However, generally the stresses must approach the yield
strength to be susceptible to SCC (Perry 1973).

There are several different environmental parameters that influence the crack growth. These inciude but
are not limited to temperature, pressure, solute species, solute concentration, pH, electrochemical
potential, solution viscosity, and stirring or mixing. Alterations of these parameters can accelerate or
reduce crack propagation. (Korb 1987) The three most important factors in SCC for stainless steels are
concentration of chloride, temperature, and pH. A study of Cl concentration, pH, and temperature limits
adequate for corrosion resistance was performed by Westinghouse Hanford Company. The study showed
that the C1” limit is less than 335 ppm, operating temperatures range from 25-65 °C, and the pH should
range between 7 and 14 (Ohl 1990). SCC in stainless steels  ierally does not occur when the
temperature is below 50 °C and there is a high range of pH.

The above picture is an example of Transgranular Stress Corrosion Cracking (TGSCC) and shows the
cracking along grain boundaries. TGSCC is observed most in austenetic steel. Alloying effects on slip
planarity are a key metallurgical factor in TGSCC. Planar slip occurs in alloys with low stacking fault
energy, alloys containing ordered phases, or short/long range ordering. In high-chlonide environments,
preferential corrosion occurs along the dislocated density plane created by planar slip (Korb 1987).
When improperly heated, austenitic steels are susceptible to Intergranular Stress Corrosion Cracking
(IGSCC) because of the precipitation of intergranular compounds. The cracking can lead to a weakening
of the metal and can result in a failure. Another form of SCC for stainless steels is caustic embrittlement.
This can occur in concentrated hot caustic solutions. Generally, stainless steel in a solution above 50 °C
and a concentration above 30 % is susceptible (Perry 1973). The area of greatest concern for caustic
embrittlement is around non-stress relieved welds.

A.l1.3. Crevice Corrosion

Crevice corrosion is found in areas where two plates of similar or dissimilar metals are joined together.
Crevices can be formed in threads of a pipe connection, in an unsealed weld, or any type of lip in the
metal. This can result from a deficiency of oxygen, acidity changes, buildup of ions, or depletion of an
inhibitor in the crevice (Perry 1973). Like pitting, the crevice generally contains higher concentrations of
chlorides and a lower pH (more acidic). This differential in concentration will eat away at the metal until
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caustic adjustment, and continuous additions of Polyacrylate dispersant and nonoxidizing biocides
(Korb 1987).

Also, as part of cold-testing operations water will be used as a feed simulant to work out the bugs in the
plant before a cold waste simulant is used. Startup testing can be especially dangerous because of long
periods of stagnation between test runs or between cold and hot startup. The ASM Metals Handbook on
Corrosion (Korb 1987) gives the following recommended procedure during hydrotesting:

First, demineralized water or high-purity steam condensate is used for the test water. The
equipment should be drained and dried as soon as possible after testing. Second, if a
natural freshwater must be used, it should be filtered and chlorinated, and the equipment
should be blown or mopped dry within 3 to 5 days after testing.

In addition, during any extended plant downtime all freshwater systems should be drained and dried to
inhibit the spread of microorganisms in pipes and vessels. By treating freshwater supplies and avoiding
periods of stagnation, microbiologically induced corrosion should not affect the pipes and vessels of the
vitrification plant.

A.2. Radionuclide Decontamination

Radionuclides can build up on surface of the metal where corrosion has taken place. This build-up is the
most important factor in decontamination of the metal surface after plant deactivation. Generally, the
areas of highest radionuclide contamination are expected to be in the areas where the corrosion rates are
the highest. Therefore, controlling corrosion will also control the amount of radionuclide contamination
and facilitate decommissioning of the vitrification plant.
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Completion Schedule

The following table is a compilation of items referenced in the River Protection Project - Waste
Treatment Plant (RPP-WTP) Dangerous Waste Permit Application (DWPA), the RPP-WTP-Emergency
Management Plan, the RPP-WTP Environmental Performance Demonstration Plan (EP. ), the Quality
Assurance Project Plan (QAPjP) for the EPDP, the Waste Analysis Plan, and the QAP]P for the Waste
Analysis Plan which are scheduled to be provided to the Washington State Department of Ecology
(Ecology) at a later date as the design matures. As the information indicated in the table below becomes
available, it will be submitted to Ecology and, where appropriate or applicable, incorporated into the RPP-
WTP Dangerous Waste Permit pursuant to relevant permit modification requirements.

BNFL Inc. commits to provide the additional infc  ation within a specified time period fromkey  ject
events. Target dates are provided on which the RPP-WTP anticipates providing the information to
Ecology.

Key Project events include: End of Design, End of Construction, Start of Readiness Review, and Start of
Hot Operations.

The column titled “Duration for Activity Completion” defines the amount of time required to complete
and obtain internal and DOE concurrence for individual items or deliverables before they are submitted to
Ecology. This activity completion period consists of final information preparation and packaging by
BNFL Inc., integration into applicable environmental compliance documents, formal DOE review and
comment cycles as stipulated in the RPP-WTP contract, and final document preparation prior to being
submitted to Ecology.

The final column to the far right of the Completion Schedule table titled “Target Date to Ecology”
provides target dates for which the RPP-WTP anticipates providing individual completion schedule items
to Ecology. It is important to note that the dates indicated in the “Target Dates to Ecology” column are
dependent upon the fixed duration period, and are therefore sensitive to external influences such as
funding shortfalls, unforeseen technical barriers, or extended review cycles imposed by the client or third
party direction. Should this fixed duration period change, the target dates may require modification and
will be negotiated with Ecology in accordance with WAC 173-303-830, “Permit Changes.”
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. . Duration Target
Tracking Item Description Regl-llatory DWPA | Key Project for Activity Date to
Number : Requirement Reference Event .

Completion Ecology
Information about process and
offgas monitoring equipment
involved with the . Beginning 9 months
CPS3-005 | environmental performance \8%[7\((;)}73-303- SQ?PJ P of Hot Start | prior to Hot | 30 Apr 07
testing program will be ’ for LAW Start
provided when the design has
been completed.
Selection and identification of Beginning 9 months
CPS3-006 | S2Pling and analytical WAC 173-303- | QAPjP of Hot Start | prior to Hot | 30 Apr 07
contractors he updated 670(5 ~ 6) 8.0
for LAW Start
QAL,..
' BOF = Balance of Facilities
2 LAW = Low Activity Waste Vitrification Plant
3 HLW = High Level Waste Vitrification Plant
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Supplement 9
Engineering Drawings

[See Drawings]
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Meeting Minutes

February 22, 2000, 7 p.m.
25t Western Tower Inn and Convention Center, Richland, WA

DW  ( Pre-submittal M\ ing

Sandi Murdock

MEETING SUMMARY:

Representatives from BNFL Inc., the U.S. Department of Energy, and the Washington
State Department of Ecology met with approximately 35 community members in
Richland, Washington February 22, 2000 to discuss the Dangerous Waste Permit
Application (DWPA) for the River Protection Project Waste Treatment Facility
(RPP-WTP). This application requests a modification to the existing Hanford Site-Wide
Resource Conservation and Recovery Act (RCRA) Part B Permit, and is scheduled to be
submitted to the State April 28, 2000.

Senior managers from BNFL Inc. provided an overview of the RPP-WTP facility and
discussed the purpose and structure of the DWPA. Representatives from the Washington
StateI _artment of Ecology also provided an overview of the regulations and
requirements framing the development of the DWPA. Audience members were
encouraged to actively participate in the discussion, and raised a number of issues,
questions, and concerns. Topical areas for these issues, questions, and concerns are
summarized below:

Facility Design

e RPP-WTP Operating Schedule: How much of Hanford’s tank waste will be
processed by the RPP-WITP?

«» Response: 10 percent of Hanford’s tank waste by volume, or 25 percent of the
tank waste by radioactivity will be processed through the RPP-WTP during Phase I
of the vitrification project. If authorized by DOE, the RPP-WTP site will have the
expansion capacity for adding an additional high-level waste melter in the existing
HLW vitrification facility, and for building a duplicate low-activity waste
vitrification plant. If authorized by DOE, with these expansions, the RPP-WTP has
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the capacity to process all of Hanford’s tank waste by approximately 2048. These
expansions are estimated to cost approximately $450M - $500M.

e RPP-WTP Melter Assembly Building: What is the purpose of the Melter Assembly
Bui ng?

« Response: The Melter Assembly Building will be used as a staging area for
building and storing new melters going into the RPP-WTP facility.

e Off-gas Treatment System: There was an incident with ruthenium emissions which
required off-gas system redesign work at BNFL Inc.'s Sellafield plant in the United
Kingdom. What lessons were learned from the Sellafield incident, and how are those
lessons being pl 1today in designii the RPP-WTP off-gas system?

«» NFL Inc. is taking great care to incorporate a number of contingencies intc e
RPP-WTP off-gas system to provide maximum flexibility in managing and
controlling off-gas emissions in the facility. The off-gas resulted from the RPP-
WTP vitrification processes will be treated prior to discharge to ~ = plant stack. At
the minimum, the off-gas treatment system will include a submerged bed scrubber,
a wet electrostatic precipitator, a thermal oxidizer and high efficiency particulate air
(HEPA) filters. The off-gas treatment system will meet all applicable air
regulations.

o Glass YVolume: What is the impact of incorporating sulfates into the waste feed
stream? How much additional glass will be produced in incorporating sulfate?

«<» Response: BNFL Inc. estimates that the total increase in glass volume due to
sulfate incorporation is less than 30 percent more than what was originally |
projected. The actual volume will vary by glass recipe, depending on the amount of
sodium contained in the  lividual batches of waste transferred from the Double |
Shell Tank System Unit.

Waste Disposal

e IH W Repository Availability: What provisions are being considered in the event
that the Yucca Mountain high-level waste repository is not available to accept
immobilized high-level was from Hanford?

«» Response: BNFL Inc. is working to a specific set of requirements as currently
defined by the U.S. Department of Energy at its Yucca Mountain Site in Nevada,
and will produce an immobilized high-level waste product that meets these
requirements. Immobilized high-level waste, once processed t jugh the River |
Protection Project Waste Treatment P! * will be managed by the DOE Office of
River Protection stored on an interim basis until it is transferred to Yucca Mountain |
for permanent disposal.
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e DV.. A Scope: Does this permit modification cover disposal of IHLW? |

«<2 Response: Disposal of IHLW is the responsibility of DC™ and is outside of the
scope of BNFL Inc.’s contract with DOE.

e RPP-WTP - Failed Melters: What happens to melters that fail or are no longer
functioning properly?

«<» Response: In the course of processing Hanford tank waste, BNFL Inc. expects that
melters will need to be exchanged through the life-cycle of the facility. As such,
low-activity waste melters will be transferred to DOE for storage and/or disposal,
high-level waste melters will be stored at the RPP-WTP, and will be disposed of at
the end the activity contract.

Community Impacts:

e BNFL Inc. Personal Property Tax: What is the impact of the RPP-¥: .. facility on
the local community infrastructure? What is the real impact of applying a cost per log
tax on the facility?

«<» Response: The greatest concern with imposing a personal property tax on the
RPP-WTP facility is in obtaining the necessary funding from Cc rress for the
project. Congressional members have clearly stated their reluctance to support a
$1B increase to the RPP-WTP facility’s $6.9B budget to accommodate a personal
property tax, and have indicated that should the tax be imposed, funding for the
project could be in jeopardy.

e Risk Assessment Work Plan: What approach is BNFL Inc.’s using in developing the
Risk Assessment Work Plan? Are the models and techniques used by BNFL Inc. the
same as those being applied by Ecology?

«2 Response: Yes, BNFL Inc. is using updated guidance issued by Ecology and the
.S. Environmental Protection Agency to perform the risk assessment.

Current Activities

o Site Preparation: What activities are underway to prepare for construction of the
RPP-WTP facility?

«<» Response: Preliminary site work performed by BNFL Inc. includes clearing and
preparing land for a sub-station, and conducting soil surveys for seismic design

Risk Asse ’
|
|

studies.

\
|
|
\
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RPT-W375-EN00014, Rev. 1
State Environmental Policy Act Environmental Checklist for
the River Protection Project - Waste Treatment Plant

BACKGROUND

Name of proposed project, if applicable:

The River Protection Project-Waste Treatment Plant (RPP-WTP).
Name of applicants:

U.S. Department of Energy, Richland Operations Office and BNFL Inc.

Address and phone number of applicants and contact persons:

U.S. Department of Energy BNFL Inc.
Richland Operations Office 3000 George Washington Way
P.O. Box 550 Richland, Washington 99352
Richland, Washington 99352

Contact:
Mr. S. H. Wisness, Director Mr. Maurice J. Bullock
Office of Site Services BNFL Inc. Vice President
(509) 373-9337 (509) 371-3500

D: :checklist prepared:
March 2000
Agency requesting the checklist:

Washington State Department of Ecology
Nuclear Waste Program

I 1 West 4th Avenue

kF  newick, V on 99336

Proposed timing or schedule (including phasing, if applicable):

Construction is scheduled to begin in June of 2001, and operation is scheduled to begin December
of 2005.

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

The RPP-WTP will be constructed to treat approximately 10 % of the Hanford tank waste, or

a] -oximately 830,000 cubic feet per year of mixed waste. Future contract negotiations with the
Department of Energy (DOE) could result in the need for modification or expansion of treatment
or storage capacities in the facility.

Page 1
28 April 2000




P
OO 00NN BN -

WWWWWWWWWWRNRNRNNNNNNNRNNRNE S === ==

10.

RPT-W375-EN00014, Rev. 1
State Environmental Policy Act Environmental Checklist for
the River Protection Project - Waste Treatment Plant

List any environmental information you know about that has been prepared, or will be
prepared, directly related to this proposal.

The RPP-WTP was included in the Tank Waste Remediation System, Hanford Site, Richland,
Washington, Final Environmental Impact Statement (DOE 1996) and the Tank Waste
Remediation System (TWRS) Record of Decision (ROD)(DOE 1997), which was jointly issued by
the DOE and the Washington State Department of Ecology (Ecology) to fulfill the environmental
review requirements of the National Environmental Policy Act of 1969 (NEPA) and the State
Environmental Policy Act of 1971 (SEPA). In addition, the supplement analysis for TWRS
(DOE 1998) and the Mitigation Action Plan for Phase I Privatization Facilities (DOE-RL 1998)
were approved by DOE.

The RPP-WTP Part B Dangerous Waste Permit Application (BNFL 2000) will be submitted
along with the required air permit applications, septic system permit application, and other
required permit applications in support of the construction, operation, and closure of this facility
will be submitted.

Do you know whether applications are pending for government approvals of other
proposals directly affecting the property covered by your proposal? If yes, explain.

No known applications are pendii  for government approvals of other proposals directly
affecting the proposed property.

List any government approvals or permits that will be needed for your proposal, if known.

The Washington State I artment of Ecology (Ecology) is the lead agency authorized to approve
the dangerous waste permit application Part A, Form 3, and Part B for the RPP-WTP pursuant to
the requirements of Washington Administrative Code (WAC), WAC 173-303-806, and U.S.
Environmental Protection Agency (EPA) Code of Federal Regulations, =~ CFR 270.

Emissions from the RPP-WTP will be permitted under the State of Washington Department of
Ecology Air Permit Regulations, WAC 173-400, 173-401, 173-460, and 173-480; the State of
Washington Department of Health radioactive air emissions licensing, WAC 246-247; and 40
CFR 52.21 and 40 CFR 61.

Industrial waste wa charges, including the water generated from construction testing and
storm water, willb | itted under the Water Quality Standards for Ground Waters of the State
of Washington, WAC-173-200, and State Waste Discharge Permit Program, WAC 173-216, as
appropriate. Discharges from the sanitary sewer system will be permitted according to the
On-Site Sewage Systems, WAC 246-272, requirements.

The DOE Regulatory Unit is responsible for oversight of nuclear and process safety for the
RPP-WTP. To implement that responsibility, the DOE Regulatory Unit will review and approve
the authorization basis prepared by BNFL Inc. as required for design, construction, and operation
of the RPP-WTP.

Page 2
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11.

12.

RPT-W375-EN00014, Rev. 1
State Environmental Policy Act Environmental Checklist for
the River Protection Project - Waste Treatment Plant

Give brief, complete description of your proposal, including the proposed uses and the size
of the project and site. There are several questions later in this checklist that ask you to
describe certain aspects of your proposal. You do not need to repeat those answers on this

page.

The RPP-WTP is proposed as a dedicated waste treatment and storage facility that will receive a
mixed waste stream from Hanford’s double-shell and single-shell tank farm systems. The waste
will contain organic, inorganic, and radionuclide constituents. The facility will provide
capabilities for vitrification treatment of low-activity waste (LAW) feed and high-level waste
(HLW) feed. These feeds are subsets of high-level waste which is defined in 10 CFR 72.3.

The feed treated in the LAW feed treatment process will primarily be the liquid supematant
portion of waste, with minor volumes of entrained solids, which is stored in the tank systems at
the Hanford Site. The HLW feed treatment process will allow for the treatment of waste with a
higher solids content. It is estimated that the amount of mixed waste to be treated in the
RPP-WTP will be 830,000 cubic feet per year.

~ Location of the proposal. Give sufficient information for a person to understand the precise

location of your proposed project, including a street address, if any, and section, township,
and range, if known. If a proposal would occur over a range of area, provide the range or
boundaries of the site(s). Provide a legal description, site plan, vicinity map, and
topographic map, if reasonably available. While you should submit any plans required by
the agency, you are not required to duplicate maps or detailed plans submitted with any
permit applications related to this checklist.

The RPP-WTP will be located in the 200 East Area of the Hanford Site, Benton County,
Washington, on the Gable Butte, Washington, 7.5 minute quadrangle topographic map in
Section 3, T12N, R26E of the Willamette Base and Mernidian. This location is in agreement with
the comprehensive land use plan (DOE 1999a).

The RPP-WTP Dangerous Waste Permit Application (BNFL Inc. 2000) provides a small-scale
map depicting the Hanford Site and the location of the RPP-WTP in Chapter 2, and a topographic
map in Appendix 2A. '
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RPT-W375-EN00014, Rev. 1
State Environmental Policy Act Environmental Checklist for
the River Protection Project - Waste Treatment Plant

TO BE COMPLETED BY APPLICANT EVALUATIONS FOR

B.

1.

AGENCY USE ONLY

ENVIRONMENTAL ELEMENTS

Earth

General description of the site (circle one): Flat,
rolling, hilly, steep slopes, mountainous,
other

The site is flat.

What is the steepest slope on the site
(approximate percent slope)?

The approximate slope of the land is less than 2 %.

What general types of soils are found on the site
(for example, clay, sandy gravel, peat, muck)? If
you know the classification of agricultural soils,
specify them and note any prime farmland.

Soil types for the 200 Areas of the Hanford Site are
described in Volume I of the TWRS final
Environmental Impact Statement (EIS), Section
4.1.4 (DOE 1996). In general, soil types in the 200
Areas and around the RPP-WTP consist mainly of
eolian and fluvial sands, and gravel. More detailed
information concerning specific soil classifications
can be found in Hanford Site National
Environmental Policy Act (NEPA) Characterization
(PNNL 1998a). Farming is presently not permitted
onthe He ~ 1Site. The =1 !area surroundit
the Hanf¢ te 200 Areas was not farmed prior to
construction of the Hanford facilities.

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

No. The proposed RPP-WTP site is not located in
an area of slope or soil instability, or in an area
affected by unstable slope or soil conditions.
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RPT-W375-EN00014, Rev. 1
State Environmental Policy Act Environmental Checklist for
the River Protection Project - Waste Treatment Plant

TO BE COMPLETED BY APPLICANT EVALUATIONS FOR

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

Clearing and grading of land is the first activity in
the sequence of construction and facility startup.
Approximately 350,000 cubic yards of earth work is
planned. Clearing and grading will be followed by
excavation, compaction and then facility
construction.

An area below the grade slab will be fine graded.
Aggregate and fill for fine grading will be brought
from quarry sites and borrow pits on or near the
Hanford Site. Contaminated materials will not be
used for fill.

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

Yes. During construction following initial
disturbances and before revegetation, wind and
storm water runoff erosion is possible. These
conditions should be present only for a relatively
short period of time. Land used only for
construction purposes will either remain covered
with aggregate or be restored to original condition
after construction and returned to DOE for
revegetation. Due to the possibility of redisturbance
for future work, reseeding of construction laydown
areas and other portions of the site will use the
appropriate standard Washington State Department
of Transportation seed mix for revegetation in this
climate cc  stent w ~ the TW ~ Mitigation Action
Plan (DOE-RL 1998). Infrastructure construction,
such as transmission corrir s, will be reseeded
using a native _ ss and sagebrush seed mix.

A sizable portion of the RPP-WTP site, and also of
nearby land, has been previously disturbed.
Disturbance in the surrounding areas includes the
construction of roads, processing facilities, pipelines,
and other facilities and infrastructure associated with
the production of plutonium and waste management.
The impact from BNFL Inc.’s grading activities on
surface or near surface geologic features will be
confined to small, localized topographic changes
where facilities are constructed.
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RPT-W375-EN00014, Rev. 1
State Environmental Policy Act Environmental Checklist for
the River Protection Project - Waste Treatment Plant

TO BE COMPLETED BY APPLICANT EVALUATIONS FOR

g.

AGENCY USE ONLY
About what percent of the site will be covered
with impervious surfaces after project
construction (for example, asphalt or buildings)?

DOE is providing a total of approximately 119.2
acres of land for the construction of the RPP-WTP .
Approximately 64 acres will be occupied by the
operational RPP-WTP and potentially covered with
an impervious surface. Approximately 4.2 acres will
be used for septic leach fields which will be allowed
to revegetate naturally. The remaining 51 acres will
be used temporarily during construction for
workforce parking, lay down area, and stockpiling.
With completion of construction, the temporary area
will either remain covered with aggregate or be
demobilized and returmed to DOE for revegetation.
Small portions of the construction area may be
covered with concrete and/or asphalt to provide
material storage and temporary construction offices.
These concrete and/or asphalt areas will remain
upon completion of construction.

Proposed measures to reduce or control erosion,
or other impacts to the earth, if any:

Gravel and dust suppression techniques (for
example, watering and the application of degradable
soil fixatives) will be used to reduce or control
erosion in the construction area. Land used only for
construction purposes will either remain covered
with aggregate or be restored to original condition
and revegetated after construction. Due to the
possibility of redisturbance for future work,

r ‘edingofcor ruction 'down areas will use the
appropriate standard Washington State Department
of Transportation seed mix for revegetation in this
climate consistent with the TWRS Mitigation Action
Plan (DOE-RL 1998).
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State Environmental Policy Act Environmental Checklist for
the River Protection Project - Waste Treatment Plant
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TO BE COMPLETED BY APPLICANT EVALUATIONS FOR
AGENCY USE ONLY
2. ir
What types of emissions to the air would result
from the proposal (i.e., dust, automobile, odors,
industrial wood smoke) during construction and
when the project is completed? If any, generally
describe and give approximate quantities, if
known.
Air emissions as a result of construction activities
are estimated to be:
Crit~~1 pollutants Emissions in grams/second
Sultur oxides 0.19
Nitrogen oxides 8.6
Carbon monoxide 46
PM-10 6.8
Hazardous pollutants  Emissions in grams/second
Formaldehyde 35x10°
Air emissions from plant operations, excluding
steam boilers, are estimated to be:
Criteria pollutants Emissions in grams/second
Sulfur oxides 2.6x10°
Nitrogen oxides 0.61
Carbon monoxide 0.01
PM-10 6.87x 10"
Hazar -~ pollutants Emissions in grams/~~~ond
Chromium compounds 2.3 x 107
Manganese compounds 2.3 x 10
Nickel compounds 23x107°
Fluoride as HF 23x 107
N :acid 0
Ar  nia 7.88x 107
Hydrogen chloride 0
Radionuclides T--issions in Curie/year
Americium-241 1.7 x 107
Carbon-14 7.11
Cesium-137 6.0x 107
lodine-129 0.121
Plutonium-239 3.65x 107
Strontium-90 1.12x 10°
Technetium 3.27x 10%
Page 7
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RPT-W375-EN00014, Rev. 1
State Environmental Policy Act Environmental Checklist for
the River Protection Project - Waste Treatment Plant

TO BE COMPLETED BY APPLICANT EVALUATIONS FOR

AGENCY USE ONLY
Air emissions from steam boilers are estimated to

be:

Criteria pollutants Emissions in pounds/hour
SO, 5.47

SO; 0.107

NO, 15.3

(6[0) 3.86

PM 1.5

VOC 0.215

These emission estimates will be verified as the
design progresses. Emissions from the treatment
facility will be regulated under the appropriate
permits as presented in section A.10.

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

No.

Proposed measures to reduce or control
emissions or other impacts to the air, if any?

Dust control measures will be applied during
construction to reduce fugitive dust emissions.
These measures may include watering or application
of dust control chemicals, as well as temporary
seeding and revegatation. The primary and
secondary off-gas controls specified for the
RPP-WTP designs are expected to result in
emissions that would be substantially below both
federal and state standards in all areas open to the
public. n cially availablet tment syste

will treat the .m boiler and standby generator
emissions to levels compliant with applicable
standards.

In addition, good engineering practices will be
followed, and actions would comply with procedures
designed to protect human health and the
environment. Administrative control practices will
limit air emissions and protect worker health.
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RPT-W375-EN00014, Rev. 1

State Environmental Policy Act Environmental Checklist for
the River Protection Project - Waste Treatment Plant

TO BE COMPLETED BY APPLICANT

3. Water

a. Surface

1)

2)

3)

Is there any surface water body on or in
the immediate vicinity of the site
(including year-round and seasonal
streams, saltwater, lakes, ponds,
wetlands)? If yes, describe type and
provide names. If appropriate, state what
stream or river it flows into.

There is no surface water body on or in the
immediate vicinity of the RPP-WTP. Two
ephemeral creeks traverse through the
Hanford Site: Cold Creek and Dry Creek.
Cold Creek is located approximately 7 miles
west southwest of the RPP-WTP. Dry
Creek is located approximately 10 miles
west southwest of the RPP-WTP. These
creeks flow only during and shortly after
rainfall and snowmelt. No perennial streams
originate within the Pasco Basin: Primary
surface water features associated with the
Hanford Site are the Columbia River and
Yakima River. West Lake, approximately
10 acres in size and less than 3 ft deep, is the
only natural lake within the Hanford Site.
Waste water ponds, cribs, and ditches
associated with nuclear fuel reprocessing
and waste disposal activities also are present
on the Hanford Site.

Will the project require any work over,
in, or adjacent to (within 200 feet) the
described waters? If yes, please describe
and attach available plans.

No.

Estimate the amount of fill and dredge
material that would be placed in or
removed from surface water or wetlands
and indicate the area of the site that
would be affected. Indicate the source of
fill material.

None. There would be no dredging or
filling from or to surface water or wetlands.

EVALUATIONS FOR
AGENCY USE ONLY
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RPT-W375-EN00014, Rev. 1
State Environmental Policy Act Environmental Checklist for
the River Protection Project - Waste Treatment Plant

TO BE COMPLETED BY APPLICANT EVALUATIONS FOR

4)

5)

6)

AGENCY USE ONLY
Will the proposal require surface water
withdrawals or diversions? Give general
description, purpose, and approximate
quantities if known.

The water supply for the 200 Areas is
pumped from the Columbia River. DOE
will provide the RPP-WTP with raw water
at approximately 495 gallons per minute,
based on an annual average. The water will
primarily be used in cooling towers and will
also be used for reagent make-up and plant
and equipment wash down.

Does the proposal lie within a 100-year
floodplain? If so, note location on the site
plan.

The RPP-WTP is not within the 100
floodplain.

Does the proposal involve any discharges
of waste materials to surface waters? If
so0, describe the type of waste and
anticipated volume of discharge.

No.

b. Ground

1)

Will ground water be withdrawn, or will
water be discharged to ground water?
Give general description, purpose, and
approx”  ite quantities if known.

No groundwater will be withdrawn in
support of the project, nor will water be
discharged directly to the aquifer from the
RPP-WTP. Liquids may be transferred to
other permitted facilities (for example,
Effluent Treatment Facility and Treated
Effluent Disposal Facility) that will treat
effluent prior to discharge to the ground.
The depth to groundwater at the RPP-WTP
is over 260 ft. Sanitary sewage will be
discharged to permitted leach fields.

Page 10
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RPT-W375-EN00014, Rev. 1
State Environmental Policy Act Environmental Checklist for
the River Protection Project - Waste Treatment Plant

TO BE COMPLETED BY APPLICANT EVALUATIONS FOR

2)

AGENCY USE ONLY
Describe waste material that will be
discharged into the ground from septic
tanks or other sources, if any (for
example: Domestic sewage; industrial,
containing the following chemicals...
agricultural; etc.). Describe the general
size of the system, the number of such
systems, the number of houses to be
served (if applicable), or the number of
animals or humans the system(s) are
expected to serve.

During construction, BNFL Inc. plans to
dispose of approximately 37,500 gallons per
day of sanitary waste in onsite septic leach
fields based on a construction work force of
2500. During operations, 17,500 gallons per
day of sanitary waste will be discharged to
septic leach fields from an operational work
force of 700. Under normal and abnormal
operating conditions, BNFL Inc. will
discharge all liquid effluents (other than
sanitary waste) to permitted Hanford Site
facilities.

c. Water Run-off (including storm water)

1)

Describe the source of run-off (including
storm water) and method of collection
and disposal, if any (include quantities, if
known). Where will this water flow?
Will this water flow into other waters? If
so, describe.

..ie Hanford Site on average receives only 6
to 7 inches of annual precipitation. The
primary source of run-off associated with
this project will be storm water from the
buildings, paved areas, and other impervious
surfaces of the plant. The light and
infrequent nature of precipitation at the site
will produce correspondingly light run-off
from the impervious surfaces. The
precipitation would not come into contact
with any of the mixed waste being stored in
the facility. Storm water will be managed in
accordance with an approved permit as
presented in section A.10.
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RPT-W375-EN00014, Rev. 1
State Environmental Policy Act Environmental Checklist for
the River Protection Project - Waste Treatment Plant

TO BE COMPLETED BY APPLICANT EVALUATIONS FOR

4. Plants

AGENCY USE ONLY
2) Could waste materials enter ground or
surface waters? If so, generally describe.

Waste materials will not enter ground or
surface waters. Waste materials will be
primarily contained in buildings with roofs
to prevent contact with storm water and
ground or surface water. There will be three
tanks containing waste that will be located
outside of buildings. These tanks will have
secondary containment with protective
coating to prevent waste from entering
ground or surface waters.

Proposed measures to reduce or control surface,
ground, and run-off water impacts, if any:

No surface, ground, or run-off water impacts are
expected.

Check or circle the types of vegetation found on
the site.

deciduous tree: alder, maple, aspen, other
evergreen tree: fir, cedar, pine, other

Pebel |

shrubs
grass
pasture
crop or grain

_ wet soil plants: cattail, buttercup, bulrush,
skunk cabbage, other

__ water pl: s: water lily, ass, Ifoil,
other

X  other types of vegetation

The most common native vegetation community in
the vicinity of the RPP-WTP is the sagebrush/bunch
grass community. Numerous species of sage brush
and a variety of bunch grass species are found on the
Hanford Site. Disturbed areas are commonly
populated by cheat grass, Bromus tectorum.

What kind and amount of vegetation will be
removed or altered?

Section 4.4 in Volume I of the TWRS EIS
(DOE 1996) describes the vegetation in the vicinity
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AGENCY USE ONLY
of the RPP-WTP. Acreage taken by BNFL Inc.
activities is inside the portion of the Hanford Site
dedicated to long-term waste management under the
Hanford Comprehensive Land-Use Plan
Environmental Impact Statement (DOE 1999a).
Substantial portions of the 119.2-acre site have been
previously disturbed by clearing, grading, or other
activities and are poor-quality habitat. Nevertheless,
BNFL Inc.’s clearing and grading will remove/alter
shrub-steppe vegetation and habitat.

The supplement analysis (DOE 1998) states that 37
acres in the area of the proposed site have previously
been disturbed. The TWRS EIS assumes that 62 %
of the area that would be used for construction and
operation for the RPP-WTP would disturb
previously undisturbed shrub-steppe habitat. Based
on the current 119.2 acres requested (64 acres for
operations, 4.2 acres for septic leach fields, and 51
acres for construction) and the information in the
supplement analysis (DOE 1998), it is estimated that
51 acres (119.2-37=82.2; 0.62x82.2= approximately
51 acres) of previously undisturbed land will be
taken. Plant species likely taken would include big
sagebrush and gray rabbit brush, dominant species in
the Hanford Site shrub-steppe habitat. While not
known to exist on the RPP-WTP site, potentially
affected species of concern that could be present,
according to the TWRS EIS Volume I, Section 4.4.2
(DOE 1996), include crouching milkvetch, stalk-pod
milkvetch, scilla onion, and Piper’s daisy.

List threatened or endangered species known to
ronor ar the site.

None. No federally listed threatened or endangered
plant or animal species are known to occur on or
near the Central Plateau, where the RPP-WTP site is
located. Additional information is provided in
Volume I of the TWRS EIS, Sections 4.4.4 and 4.4.5
(DOE 1996).

The Hanford Site contains some federally and
state-listed threatened and endangered plant and
animal species. Additional information on species
can be found in Hanford Site National
Environmental Policy Act (NEPA) Characterization
(PNNL 1998a).

Page 13
28 April 2000



—
[l o R I e Y I N S

b et et b bt b e e
O 00 ~1 AN WU AW N e

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

RPT-W375-EN00014, Rev. 1
State Environmental Policy Act Environmental Checklist for
the River Protection Project - Waste Treatment Plant

TO BE COMPLETED BY APPLICANT EVALUATIONS FOR

d.

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

The DOE has committed to compensate for
biological and natural resource disturbance caused
by construction activities of the RPP-WTP at an
appropriate site to be determined by the DOE.
Furthermore, due to the possibility of redisturbance
for future work, reseeding of construction lay down
areas and other portions of the site will use the
appropriate standard Washington State Department
of Transportation seed mix for revegetation in this
climate. Additional information is provided in
Volume I of the TWRS EIS, Section 5.20

(DOE 1996), and the Mitigation Action Plan for
Phase I privatization facilities (DOE-RL 1998).

5. | Animals

a.

Indicate (by underlining) any birds and animals
which have been observed on or near the site or
are known to be on or near the site.

The following (as indicated by underlining) have
been observed on or near the site or are known to be
on or near :site:

birds: F~-k, heron, eagle, songbirds, other
mammals: deer, bear, elk, beaver, other
fish: bass, salmon, trout, ] ng,

shellfish, other

o (ie,b wingowls, ferm nous, redtail,
and Swainson’s hawks) are seen occasionally in the
200 East Area. Small passerines (for ex e,
sparrows, finches) also are present in the general
vicinity of the RPP-V. ..>. Two Washington State
candidate bird species were observed in the vicinity
during the performance of a biological review of the
proposed location of the RPP-WTP: the loggerhead
shrike (Lanius ludovicianus) and the sage sparrow
(Amphispiza belli) (PNNL 1998a). Mule deer,
rabbits, badgers, and coyotes occasionally are seen
in the general area. Additional information is
provided in Volume I of the TWRS EIS, Sections
4.4.3,and 4.4.5 (DOE 1996).
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b.

6. E1

AGENCY USE ONLY
List any threatened or endangered species known :
to be on or near the site.

Two federally and state-listed threatened or
endangered species have been identified on the

560 square mile Hanford Site along the Columbia
River: the bald eagle and peregrine falcon. In
addition, the state-listed white pelican, sandhill
crane, and ferruginous hawk also occur on or
migrate through the Hanford Site. Of these five
species, only the ferruginous hawks have been seen
on occasion in the general area. These hawks have
not been observed to use the habitat in the vicinity of
the RPP-WTP for perching, hunting, or nesting.
Additional information is provided in Volume I of
the TV. .S EIS, Section 4.4.5 (DOE 1996). The
sage sparrow (Amphispiza belli) and the loggerhead
shrike (Lanius ludovicianus), two Washington State
Candidate bird species, were observed in the vicinity
of the proposed location of the RPP-WTP.

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

The Hanford Site is a part of the broad Pacific
Flyway.

Proposed measures to preserve or enhance
wildlife, if any:

Specific measures to preserve or enhance wildlife
are discussed in Section 5.20 of Volume I of the
TWRS EIS (DOE 1996) and the mitigation action
plan for Phase I privatization facilities

(DOE-RL 1998) for t itionn u

-gy and Natural Resources

What kinds of energy (electric, natural gas, oil,
wood stove, solar) will be used to meet the
completed project’s energy needs? Describe
whether it will be used for heating,
manufacturing, etc.

Electrical and oil energy will be used for heating and
to support operation of the treatment facility.
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b.

AGENCY USE ONLY
Would your project affect the potential use of
solar energy by adjacent properties? If so,
generally describe.

No.

What kinds of energy conservation features are
included in the plans of this proposal? List other
proposed measures to reduce or control energy
impacts, if any:

Recycling, conservation, and other engineering
features will be used to limit the amount of energy
used in the facility. Systems will be operated to use
energy and resources in the most efficien”  inner
possible.

7. Environmental Health

a.

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

Possible environmental healthh  rds to workers
could arise from activities at the RPP-V. _’. The
hazard could come from exposure to radioactive,
dangerous, or mixed waste. Engineered barriers and
administrative controls are employed to minimize
the probability of even a minor incident and/or
accident. A chemical spill, release, fire, or explosion
could occur only as a result of a simultaneous
breakdown in multiple barriers or a catastrophic
natural forces event.

1) Describe special emergency services that
might be required.

Special emergency services might be
required for circumstances involving mixed
waste incidents, such as spills, releases,
fires, and explosions.

2) Proposed measures to reduce or control
environmental health hazards, if any:

All personnel will be trained to follow
proper procedures during the RPP-WTP
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b. Noise

1)

2)

AGENCY USE ONLY
treatment and storage operations to
minimize potential exposure. The
RPP-WTP will have systems for air
emission controls, radiation monitoring, fire
protection, and alarm capability. The
ventilation system will maintain a negative
air pressure in operations buildings.

The RPP-WTP will have measures in place
to reduce or control environmental health
hazards. These measures will include
containment structures and equipment,
protective equipment and clothing, and
operating procedures to ensure hazards are
minimized. The physical security of a
chain-link fence around the RPP-WTP and
limited access to authorized personnel will
further reduce potential exposures.

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

The site is characterized by background
noise from traffic and activities taking place
in the 200 East Area. The project is not
noise sensitive.

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

During construction, noise impacts would
largely result from noise generated by
mechanized equipment such as loaders,
bulldozers, cranes, and trucks. Noise levels
from all mechanized equipment used during
construction activities will be within the
General Services Administration
construction noise specifications or other
similar noise standards (DOE 1996). Noise
from construction activities will primarily be
during daylight hours.
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Because the waste treatment process
equipment will be 0y  ting inside enclosed
structures, exterior noise levels would not be
substantially increased due to the RPP-WTP.
Minor amounts of noise from traffic and
equipment are expected during day-shift
hours during operations. For additional
information, refer to the TWRS EIS
(DOE 1996).

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

If Occupational Safety and Health
Administration noise standards were to be
exceeded, appropriate measures to protect
workers would be employed.

8. Land and Shoreline Use

a. What is the current use of the site and adjacent
properties?
The site consists of disturbed and undisturbed
sagebrush. The subject site is adjacent to the
241-AP Tank Farm and ¢  ‘rally flat, with a spoils
pile near the center. The spoils pile is soil from the
construction of the adjacent grout vaults.

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

No portion of the 200 Areas has been used for
agricultural purposes since 1943, if ever.

c. Describe any structures on the site.
There are no structures currently on the site.

d. Will any structures be demolished? If so, what?
No structures are to be demolished.

e. What is the current zoning classification of the
site?

The Hanford Site is zoned as an Unclassified Use
district by Benton County, Washington.
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f.

AGENCY USE ONLY
What is the current comprehensive plan
designation of the site?

The Record of Decision: Hanford Comprehensive
Land-Use Environmental Impact Statement

(DOE 1996b) designated the 200 Area as “Industrial
Exclusive” dedicated to nuclear waste management
activities.

"applicable, what is the current shoreline
master program designation of the site?

Does not apply.

Has any part of the site been classified as an
“environmentally sensitive” area? If so, specify.

No part of the RPP-WTP site has been classified as
an “environmentally sensitive” area. The 200 Areas,
in particular, are located in a previously disturbed
industrial area with little or no environmental
significance. ...ere will be an environmental impact
to the shrub steppe habitat from construction
activities. Mitigation will be performed in
accordance with the Mitigation ction Plan
(DOE-RL 1998) developed by DOE in accordance
with department policy. Additional information is
provided in Volume I of the TWRS EIS, Section 4.0
(DOE 1996).

Approximately how many people would reside or
work in the completed project?

" nployment durii  seak construction will be
approxit  zly 2,500 full-time equivalents on-site.
About 500 additional personnel (for example,
engineers, designers, managers, and support
personnel) will be located in office facilities in the
Tri-Cities area. About 100 of these workers located
in the Tri-Cities area can be expected to be present at
the RPP-WTP site on a given day. Approximately
700 onsite workers are expected during operations.

Approximately how many people would the
completed project displace?

None. Refer to Volume I of the TWRS EIS, Section
5.6.1, for additional information (DOE 1996).
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k.

a.

AGENCY USE ONLY
Proposed measures to avoid or reduce
displacement impacts, if any:

Does not apply.
Proposed measures to ensure the proposal is
compatible with existing and project land uses

and plans, if any:

Does not apply.

Housing

Approximately how many units would be
provided, if any? Indicate whether high, middle,
or low-income housing.

None. Refer to Volume I of the TWRS EIS, Section
5.6.2, for additional information (DOE 1996).

Approximately how many units, if any, would be
eliminated? Indicate whether high, middle, or
low-income housing.

None.

Proposed measures to reduce or control housing
impacts, if any:

Does not apply.

10. Aesthetics

What is the tallest height of any proposed
structure(s), not including antennas; what is the
principal exterior building material(s) proposed?

The tallest building of the RPP-WTP will be
approximately 140 feet above grade and the tallest
stack will be approximately 195 feet. The principal
exterior building material will be sheet metal.

What views in the immediate vicinity would be
altered or obstructed?

None.
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Proposed measures to reduce or control aesthetic
impacts, if any:

None. Refer to Volume I of the TWRS EIS,
Section 5.20, for additional information
(DOE 1996).

Light and Glare

a.

What type of light or glare will the proposal
produce? What time of day would it mainly
occur?

Lighting will be provided for the proposed site

during construction and operations during the day
and night.

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

No.

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

None.

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

None.

Recreation

What designated and informal recreational
opportunities are in the  nediate vicinity?

None.

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

No.
Proposed measures to reduce or control impacts
on recreation, including recreation opportunities

to be provided by the project or applicant, if any?

None.
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13. Historic and Cultural Preservation

a.

Are there any places or objects listed on, or
proposed for, national, state, or local
preservation registers known to be on or next to
the site? Is so, generally describe.

No places or objects listed on or proposed for
national, state, or local preservation registers are
known to be on or adjacent to the RPP-WTP. Refer
to Volume I of the TWRS EIS, Section 5.5, for
additional information (DOE 1996).

Generally describe any landmarks or evidence of
historic, archaeological, scientific, or cultural
importance known to be on or next to the site.

There are no known landmarks or evidence of
historic, archaeological, scientific, or cultural
importance at the RPP-WTP site (PNNL 1998b).

Proposed measures to reduce or control impacts,
if any: ’

Does not apply.

14. Transportation

a.

Identify public streets and highways serving the
site, and describe proposed access to the existing
street system. Show on site plans, if any.

Access to the site is via DOE-provided highways

a1 ~ -oads. There will be no public access to the
RPP-WTP. Asn l-scaler »>provided in Chapter
2 of the RPP-WTP Dangerous Waste Permit
Application (BNFL 2000) depicting the Hanford
Site and the location of the RPP-WTP identifies
public streets and highways serving the site

Is site currently served by public transit? If not,
what is the approximate distance to the nearest
transit stop?

The RPP-WTP will not be accessible to the public
and will not be served by public transit. The nearest
public transit stop is approximately 20 miles from
the RPP-WTP. '

EVALUATIONS FOR
AGENCY USE ONLY
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15.

C.

AGENCY USE ONLY
How many parking spaces would the completed
project have? How many would the project
eliminate?

The RPP-WTP will provide 320 parking spaces.
Because the proposed site is currently undeveloped,
no parking will be eliminated as a result of this
project.

Will the proposal require any new roads or
streets, or improvements to existing roads or
streets, not including driveways? If so, generally
describe (indicate whether public or private).

Yes. An access road will be constructed from
Canton Avenue to the RPP-WTP site. The road will
be accessible only to authorized personnel.

Will the project use (or occur in the immediate
vicinity of) water, rail, or air transportation? If
so, generally describe.

No.

How many vehicular trips per day would be
generated by the completed project? If known,
indicate when peak volumes would occur.

Refer to the Volume I of the TWRS EIS, Section
5.10, for this information (DOE 1996).

Proposed measures to reduce or control
transportation impacts, if any:

Refer tothe Vol :1oft TWRS EIS, Section
5.20, for this information (DOE 1996).

Public Services

Would the project result in an increased need for
public services (for example: fire protection,
police protection, health care, schools, other)? If
so, generally describe.

No. Refer to the Volume I of the TWRS EIS,
Section 5.6.3, for additional information
(DOE 1996).
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Proposed measures to reduce or control direct
impacts on public services, if any:

None.

Utilities

Circle utilities currently available at the site:
electricity, natural gas, water, refuse service,
telephone, sanitary sewer, septic system, other:

Electricity, potable water, steam, refuse service,
telephone, and septic systems are currently not
available at the site.

Describe the utilities that are proposed for the
project, the utility providing the service, and the
general construction activities on the site or in the
immediate vicinity which might be needed.

The DOE will supply water and electricity to the
RPP-WTP. The water will come to the facility from
extensions of the 200 Areas potable and raw water
systems. The water system extensions will proceed
east to the RPP-WTP from existing pipelines in the
vicinity of Canton Street in the 200 East Area.

The electricity will come to the RPP-WTP from a
new substation built by the DOE to support
privatization. The substation has a capacity of 62.5
Megawatts.

Oil storage may be added as part of the project.

EVALUATIONS FOR
AGENCY USE ONLY
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The above answers are true and complete to the best of my knowledge. We understand that the lead
agency is relying on them to make its decision.
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