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Meeting Minutes are attached. rvfinu tes are compri sed of the fo llowing: 

Attachment 1 - Agenda 
Attachment 2 - Attend ance and Meeting Mi nutes Surnrna,y/ Act ion Items 

Handout 1: 
Handout 2: 
Handout 3: 

Presentation Pnckage 
Project W-3 14 Six Month Look Ahead 
Transmitt al letter (Ref 96-WSD-245) and Operat ional Waste Volume Projection 
Report (vVHC-SD-WM-ER-29, Rev. 2 1) fo r completion ofMilestone M-46-00C. 
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TPA PROJECT MANAGER MEETING AGENDA 
Thursday, September 26, 1996 

2704HV /G206/200E 

12:35 Welcome/Introductions/ Agenda CC Haass 
BJ Erlandson 

12:50 M-40, Safet Issue Resolution DH Irb 

1: 10 M-41, Interim Stabilization BJ Har 

1 :25 M-43-01, Project W-030, Tank Farm C Pacheco 
Ventilation U rade 

1 :40 M-43-07, Project W-058, BJ Harp 
Re lacement Cross Site Transfer Line 

1 :55 M-43-09-16, Project W-314, JE Navarro 
Tank Farm U rades 

2 :15 M-44, Characterization JF Thom son 

2 :30 M-45, SST Waste Retrieval & WR Wrzesinski 
Closure 

2:45 M-46-00, DST S ace Evaluation ML Ramsa 

3 :00 DST RCRA Permittin CC Haass 

3: 15 Recap / Set tentative date and agenda CC Haass 
for next meetin LR Roeder-Smith 
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TWRS TPA Project Manager's Meeting 
September 26, 1996 

Attendance: 

Lucinda Borneman, WHC 
Russ Brown, WH C 
Bob Cash, WHC 
Laura Cusack, Ecology 
Suzanne Dahl , Ecology 
Dave Dougherty, Ecology 
Brad Erlandson, WHC 
Ben Harp, DOE 
Norman Hepner, Ecology 
Dennis Irby, DOE 
Jerry Johnson, WHC 
Tom Kelley, WHC 
Randy Kreke!, DOE 
Mary Ann McLaughlin, WHC 
Jim Navarro, DOE 
Carolina Pacheco, DOE 
Jim Poppiti , DOE 
Gil Ramin, DOE 
Lynne Roeder-Smith, Jason 
Alex Stone, Ecology 
Jim Thompson, DOE 
Wendell Wrzensiski , DOE 

MEETING MINUTES 
Rev. l, Page 1 
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TWRS TPA Project Manager's Meeting 
September 26, 1996 

INTRODUCT IO N 

:MEETING MINUTES 
Rev. 1, Page 2 

Administrative concerns were discussed. Those present agreed that to avoid future scheduling problems, 
meeting dates should be scheduled at lcnst six months out. If a project representative could not make 
the dnte, they should find someone to fill in for them. Barring any exceptional circwnstances, there 
should be no juggling the date around. The next project manager's meeting was set for October I 0, with 
following meetings held eveiy six weeks thereafter. The purpose of the October IO meeting is to jointly 
prepare, as directed by the JAMJT, for the Quarterly TWRS !AMIT meeting on the 23rd. A list of 
future meeting dates will be scheduled and Lancal'd following this meeting. 

M-40-00 - SAFETY ISSUE RESOL UTION - DENNIS IRBY, DOE-RL 

Question: A Stone asked if tanks were added to the Watchli st, what effect that would have on Milestone 
M-40-10. D. Irby expla ined that the milestone would need to be discussed, negotiated and resolved. 

ACTION: D. Irby will provide a presentation at the next meeting on the C-103 floating organic 
layer and status and schedule for repair (action item from July meeting; was not presented). 

The Critica lity M ilestone (M-40-1 2) is being transferred back to D. Irby's organization. 

M-41-00- INTERJ M STABILTZATION - BEN HARP, DOE-RL 

" CC&S" is now " tank fa rm in terim stabili za ti on" per Hanfo rd Advisory Board advice. 

M-43-07, Project W-058 - REPLACEMENT CROSS SITE TRANSFER LINE- LINDA BANKS, DOE­
RL 

Question: N . Hepner asked if DOE wns going to use the 244-A lift station DCRT or not. B. Harp said 
the decision boa rd 's adv ice was to use it in the near fut ure. 

ACTION: B. Ha rp will discuss the decision board's decision regarding integrity assessments and 
future pl a ns for the 244-A DCRT at the next meetin g. 

M-43-01, Project W-030-TANK FARM VENTILATION UPGRADE- CAROLINA PACHECO, DOE­
RL 

Regarding the TPA change reques t fo r completion dates , it was emphasized that the Liquid Effluent 
Consent Decree must be changed to mirror the changes in the TP A, and that DOE should NOT sign the 
change package prior to the lAM lT meeting. 
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TWRS TP A Project Manager's Meeting 
September 26, 1996 

MEETING MINUTES 
Rev. 1, Page 3 

M-43-09, Project W-314 - TANK FARM UPGRADES - JIM NAVARRO, DOE-RL 

Privatization Upgrades ,,·ill be made by April , 2000 i1t a cost of $70-80M. Design will start in January 
1997; construction in July 1997. Key decision and project validation is needed by January, 1997. 
Compliance scope, from the Project 314 conceptual desig11, which is not part of privatization, will be 
addressed in the project schedule required by Milestone M-43-11, 9/30/98. Some compliance workscope 
exists outside of the 3 14 conceptual design and may have to be incorporated into other projects or 
milestones. Note: Facilities that are bypassed, dismantled, or deemed inoperable by this project will also 
be isolated by thi s project. 

Six month look-ahead slide from presentation was subm iued for the record. 

ACTlO : Il. Erlan dso n agreed to support J. Navarro in providing a summary of significant 
compliance upgrad es th at may ex ist outside the scope of project 314 at the next meeting. 

M-45-00- SST WAST E R ETRIEVAL A 1D CLOSURE - WENDELL WRZESINSKI, DOE-RL 

ACTION: W. Wrzesinski will provide an updated MYPP to Scott McKinney when available. 

C-106 Sluicing will not meet the October l Secretari al deadline. DOE is still evaluating whether it will 
happen by the end of the ca lenda r year (an Ecology success measure). 

ACTIO 1: W. Wrzes inski will status Intern et usage for the LDMM report at the next meeting. 

M-44-00- CHARA CTERTZ ATTO -JlM THOMPSON, DOE-RL 

A. Stone requested th at Hi gh Priority Tanks not be s ingled out for status in future project manger 
meetings (DNFSB item). 

The sampling schedule shown has OT been agreed to by Ecology. 

TPA Milestone M-44 -02C has been changed; resolution is needed by end of October. 

Status of Safety Assessment and Rota ry Mode Core Sampling 
- there will be the same num ber of sampling crews, fewer people on each crew. 
- the budget scenario fo r characteri zat ion fa ll s between $35M and $61.7M 

Questi on: A. Stone asked if it was c:-;pected that characteriza tion would be funded to meet TPA. The 
response was that no budget numbers seen so fa r lead lo completion of TPA Milestones. A. Stone 
indicated th at if this was the case, DOE wou ld fai l to meet the 1996 success measures established by 
Ecology and this would impact the resu lts of the TWAP and Milestone 44-10. Ecology emphasized that 
DOE must not only complete 40 TC Rs thi s year, but also the 23 TCRs that Ecology rejected are due by 
July 1997 (63 TCRs total due in FY'97). Ecology sa id those 23 TCRs were rejected based on content, 
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TWRS TPA Project Manager's Meeting 
September 26, 1996 

not format. Ecology wi ll respond to current TCRs by the end of October. 

MEETING MINUTES 
Rev. 1, Page 4 

M-46-00 - DOUBLE SHELL TANK SPACE E VALUATION - MARK RAMSAY 

M. Ramsay dropped off the transmittal packngc [or Interim Milestone M-46-00C OWVP Report before 
the meeting started and did not status hi s 111iles tone. 

RECAP/COMMENTS: 

Ecology expressed their dissatisfaction that there seemed to be no accountability for Action Items 
committed to from the July meeting, as well as lack of fu ll DOE participation in the meeting. This 
subject ,,ill be worked intcrnnlly and n sys tem implemented to track action items and make sure they are 
fo ll owed th rough. 

Ecology pnrticipnnt s fe lt strongly th nt rcgul nrity of meetings would make scheduling less difficult and 
ensure that nil project 111 nnagers, or n clc lcga tc on their behalf, would be present. It was proposed that 
meetings would be schecl ulecl every six weeks, stn rting on October 10, with the purpose of that meeting 
to jointly prepare for the IA MTT meeting on the 23 rd. All DOE project managers, or their designee, must 
attend the October IO meeting to help prcpnrc the lAM lT presentations (based on the September 26 
presentnti ons), as we ll ns fo ll ow through on action items committed to in July. 

N. Hepner was identified ns the Ecology Point o[ Contact fo r working on Ecology agenda/action items. 

ACTION: Bob Lober wi ll provide TWRS progra m organiza tional charts to Ecology. 

ACTION: L. Roeder-Smith will provide meeting minutes 14 wo rking days following each meeting. 
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MILESTONE M-40-00 

SAFETY ISSUE RESOLUTION 

D. Irby 

September 1996 
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Introduction 

• M-40-00 "Mitigate/Resolve Tank Safety Issues for High Priority 
Watch List Tanks" (September 2001) 

• Includes Flammable Gas (FG), Ferrocyanide, Organic, and High­
Heat 

• M-40-09 - Close all USQs (September 1998) 

• M-40-10 - Complete Vapor Space Monitoring for all FG tanks 
(January 1997) 

• M-40-12 - Resolve Criticality Safety Issue (September 1999) 

M-40-00, Page 2 September 19% 



Roles and Responsibilities 

• Temporary Lead - Dennis Irby/Robert Cash 

• Flammable Gas - John Gray/Jerry Johnson 

r----
• Ferrocyanide - Wally Hendrickson/Robert Cash 

gi • Organic - Dennis Irby/Joe Meacham 
LI") 
~ 

• High Heat - Russ Harwood/Gary Dukelow 

M-40-00, Page 3 September 1996 



Placeholder for table on interim milestones (3 pages) ? 

M-40-00, Page 4 September 1996 
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Issues 

M-40-10 

- Standard Hydrogen Monitoring Systems (SHMS) 
are installed on initial 25 FG Watch List tanks 

M-40-00, Page 5 September 1996 
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MILESTONE M-41-00 

COMPLETE SINGLE-SHELL TANK 
INTERIM STABILIZATION 

B. Harp 

September 1996 



Program Responsibilities 

• As a prerequisite to Control, Clean and Stable 
(CC&S) 

- Complete interim stabilization of 149 single-shell 
tanks by September 30, 2000. 

- Complete intrusion prevention of 149 single-shell 
tanks by September 30, 2000. 

M-41-00,Page 2 September 1996 
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History 

• Thirty-two tanks remain to be interim stabilized 

• 

Flammable gas issues caused a Worker Health and Safety concern. This 
caused a shut-down of pumping activities and an on-going evaluation of 
flammable gases for all UGS tanks. 

A Safety Assessment has been developed to allow safe restart of pumping 
activities. 

Safety screening evaluations are on-going 

Flammable gas monitors will be installed on all tanks that are to be 
pumped. 

S-108 met the interim stabilization criteria on 9/13/96. The pump was shut 
down and in-tank photos are scheduled. 

Restart of pumping on BY-109 was initiated on 9/10/96. 

M-41-00, Page 3 September 1996 



~ 
(',J 
C-"'4, 
c::,; .. 
Ln 
~ 
Ln 
~ 

r---... 
~ 

History ( cont) 

• Thirty-seven tanks remain for intrusion prevention 
activities 

• 

Four tanks were completed in C-Farm (C-102, C-107, C-110, and C-112). 

Five tanks were completed in BX-Farm (BX-107, BX-109, BX-110, BX-111, 
and BX-112). 

CC&S activities are supported 

TY-Farm, first farm to be transformed to CC&S. 

TX-Farm and BX-Farm were transformed to CC&S on September 20, 
1996. 

Abandoned equipment is being removed from S, SX and BY-Farms. 

M-41-00, Page 4 September 1996 



Status 
TWRS FY 1996 External Commitments 

Interim Stabilization 

TYPE Milestone Title Due Date Status 

TPA M-41-01-T-02 Complete interim stabilization of 5 single-shell tanks 11/30/95 F 09/10/96 

TPA M-41-09 Start interim stabilization of 7 non-watch list tanks in 241-S tank 01/31/96 F 09/10/96 
farm 

:::z- TPA M-41-08 Start interim stabilization of 1 non-watch list tank in 241-U tank 08/31/96 F 09/10/96 ""-I 
C'"'J farm Cl, ,., 

TPA Start interim stabilization of 4 flammable gas watch list tanks in L.n M-41-11 08/31/96 F 09/10/96 
c::J 241-U tank farms Ln 
f',f"'") 

r--.... TPA M-41-13 Start interim stabilization of 3 organic watch list tanks in 241-U 08/31/96 F 09/10/96 
0--.. tank farm 

M-41-00, Page 5 September 1996 



Issues 

• M-41-00 milestone has been renegotiated and 
approved on September 24, 1996. 

M-41-00, Page 6 September 1996 
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MILESTONE M-43-01 
PROJECT W-030 

TANK FARM VENTILATION 
UPGRADE 

C. Pacheco 

September 1996 



Introduction 

Project W-030 will provide a new primary ventilation 
and recirculation cooling system for 241-AY and 241-
AZ Tank Farms. New ventilation systems are to be 
installed, tested and turned over to operations by 
December 31, 1996. 

• M-43-0lC "Begin Operation" 

• M-43-01 "Project W-030 Tank Farm Ventilation 
Upgrades'' 

M-43-0 l, Page 2 September 1996 



Roles and Responsibilities 

Waste Storage Division Director 
- James McClusky 

Tank Farm_ Operation Project Director 
- Ami Sidpara 

200 East Transition Project Manager 
- Michael Royack 

Project W-030 Construction Project Manager 
- Carolina Pacheco 

M-43-01, Page 3 September 1996 



T.P r1- t A ar:y .greemen 1 es ones 

No. Title Due Status Remarks 

M-43-01-T0l Complete Definitive July 1994 Completed Completion of this TP A milestone 
Design May 1994 was documented by RL in a letter 

to Ecology dated July 15, 1994. 

M-43-0lA Start Construction October Completed Completion of this TP A milestone 
1994 September was documented by RL in a letter 

1994 to Ecology dated October 18, 
1994. 

M-43-01B Complete Construction October Completed Completion of this TP A milestone 
1996 April 1996 was documented by RL in a letter 

to Ecology dated May 29, 1996 

M-43-0lC Begin Operation December Forecast At Risk due to: 
1996 December 1) Congressional Reprogramming 

1996 2) WDOE Letter of Clarification 
3) Multiple ORRs in A-Complex 
4) Draft Change Request from RL 
due to funding 

M-43-01 Complete Project W-030 December Forecast At Risk due to: 
Tank Farm Ventilation 1996 December Same as above 
Upgrades 1996 

M-43-01, Page 4 September 1996 
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ISSUES 

Funding: 

WDOE Letter 
of Clarification 

ORR: 

ORR Prep: 

M-43-01, Page 5 

Congressional Reprogramming Action Required by 
10/1/96, $2.SM increase to Total Project Cost 

TPA Milestones M-43-0lC and M-43-01 
to be achieved through Phase One operation for 
ventilation and once through cooling 

Performance of multiple A-Complex ORRs 

Contractor inability to effectively execute start-up 
testing on micon and other sub-contractor equipment. 
Plant readiness longest critical path activity to 
WHC/RL ORRs. 

September 1996 
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MILESTONE M-43-07 

CROSS-SITE TRANSFER SYSTEM 

B. Harp 

M-43-07, Page 1 September 1996 



INTRODUCTION 

Project W-058 will replace the present cross-site transfer system with 
a buried pipe-in-pipe system, approximately 6 1/2 miles long. This 
system will be capable of transferring liquid waste in either direction 
between the Hanford 200 East and 200 West Areas and slurries from 
the 200 West Area to the 200 East Area. 

This Project will provide a compliant and reliable transfer system 
linking 200 East Area and 200 West Area in support of urgent near-

~ term operational needs and the long-term TWRS mission. 
c::::l 
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Roles and Responsibilities 

Waste Storage Division Director -

Tank Farm Operation Project Director -

200 West Transition Project Manager -

James McClusky 

Mike Royack 

John Clark 

~ Project W-058 Construction Project Manager - Ben Harp 
C"'J 
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MILESTONE DESCRIPTION 

• M-43-07B "CONSTRUCTION COMPLETE" 
(8/31/97) 

• M-43-07 "COMPLETE PROJECT W-058" 
(2/28/98) 

~ • M-43-07C "SYSTEM OPERATIONAL" 
~ (2/28/08) 
l"4"") 

= r--.... 
O'-. 

M-43-07, Page 4 September 19% 
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MILESTONES 

ENGINEERING 

Title II 

Engineering Support 

Title Il l 

CONSTRUCTION 

C-1 Pipeline 
C-2 Construction Forces 

C-3 DBN S 

C-4 Sagebrush 
Mitigation 

FSAR 

START-UP 

OTP 

READINESS REVIEW 

FY 1996 W-058 REPLACEMENT OF CROSS SITE TRANSFER SYSTEM 
FY95 I FY96 I FY 97 I FY 98 I FY 99 

1 I 2 I 3 I 4 I 1 I 2 I 3 I 4 I 1 I 2 I 3 I 4 I 1 I 2 I 3 I 4 I 1 I 2 I 3 I 4 
I I I • TPA M43-07B Construction C~mplete • TPA M43-T01 Complete Design 

l • TPAM43-07A I i 
I 

Time Now: 3/1/96 

I 

0 TPA Milestones 

I 
I 
I 
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; • NTP Pipe Procure~ent • TPA M43-07C System Operational 
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Project W-058 
Summary Critical Path 

96 97 
NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

Com lete Submittals' Status 

Fab C-2 Pipel 

' 

Final C-1 Hydro g 
' 

Install Leak Detection f._ __ ' _"·'-l C-1 Constr. CPT 

Bid/Award C-3 .__I ----'--"I ATP b-------------sr 
C-3 Submittals 

"--r~-;,:;:,;:=,;-:::;;:::-,:-:----,--..L.::-,-.~==~ 

MCS Fab/Del 1-· ____::===.;:::::;...__;;....--=::.::....::.::.==-- ...................... . . ..,..• -------. 
Install MCSI 1.-.......::==='--'-l 

' 

' r~ 
' TPA 

M-43-07B 
Constr. 
Complete 
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MILESTONE STATUS 

• Pipe Fabrication and Installation Continues 
Currently Between Diversion Box and Vent Station 

• Excavation is Complete in SY-Farm and 244-A Lift 
Station, Core Drilling, and Nozzle Installation will 
begin 

• Diversion BoxN ent Station Construction Continues 
- re bar and penetration are set for first concrete 

pour 

M-43-07, Page 6 September 1996 



Project W-058 
Capital Performance FY96 

19,000 

18,000 

17,000 

16,000 
August $K 

15,000 CumBCWS 16,557 
CumBCWP 17,669 

14,000 - CumACWP 17,463 
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~ 11,000 
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11/95 12/95 1/96 2/96 3/96 4/96 

• CumBCWS 

• CumBCWP 

._ CumACWP 
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MILESTONE M-43-09-16 
PROJECT W-314 

TANK FARM RESTORATION 
AND SAFE OPERATION 

(TFRSO) 

J. Navarro 

M-43-09-16, Page 1 September 1996 



Upgrade Tank Farm 

• Instrumentation 

• Piping 

• Support Privatization Projects 

M-43-09-16,Page 2 September 1996 



ORGANIZATION 

DOE 

Waste Storage Division Director - J.K. McClusky 

East Tank Farm Project Manager - M.J. Royack 

Project W-314 Project Engineers 
- J.E. Navarro 
- G.M. Ramin 

~ Program/Project Manager - W.W. Rutherford 

Project Engineer - K.A. Boes 

M-43-09-16, Page 3 September 1996 



--------------------------------------------- --- --------------

PROJECT W-314 CURRENT STATUS 

MILESTONE DESCRIPTION DUE FORECAST I REMARKS 
NUMBER DATE ACTUAL DATE 

M-43-09 Complete CDR for Project W-314 5/31/96 4/30/96 Completed ( completion of this 
(Actual) milestone also achieves closure for 

outstanding milestones M-43-02A, 
both due 5/31/95) 

M-43-10 Start definitive design for Project W-314 1/31/97 1/2/97 On schedule 

M-43-11 Provide the W-314 project construction 9/30/98 9/30/98 On schedule 
schedule to Ecology 

M-43-1 2 Start construction for upgrades in the first 6/30/99 6/28/99 Planned start of construction for AW 
tank farm Tank Fann - on schedule 

M-43-13 Start construction for upgrades in the second 6/30/00 6/08/00 Planned start of construction for SY 
tank farm Tank Farm - on schedule 

M-43-14 Start construction for upgrades in the third 3/3 l/0l 3/28/01 Planned start of construction for AZ 
tank farm Tank Farm - on schedule 

M-43-15 Start construction for upgrades in the fourth 3/3 l/02 3/29/02 Planned start of construction for AN 
tank farm Tank Farm - on schedule 

M-43-16 Start construction for upgardes in the fifth 6/30/03 8/30/02 Planned start of construction for AP 
tank farm Tank Farm - on schedule 

M-43-09-16, Page 4 September 1996 



ISSUES 

Out year funding Profile: 

Working within DOE 

M-43-09-16, Page 5 September 1996 
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PATH FORWARD 

• Reduce project scope so it only includes highly critical upgrades in support of 
privatization scope 

• This will result in a funding profile supportable in current limited budgets 

• Upgrades to remain in scope will satisfy the M-43 TPA milestones since they will 
continue to entail tank farm upgrades 

• Preliminary discussion with our Ecology PM confirmed that this plan supports W-314 
TPA milestones 

• On-going project validation, independenct cost estimate, and critical decision 2 
documentation to be supplemented with updated information 

M-43-09-16, Page 6 September 1996 
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DOUBLE AND SINGLE-SHELL 
TANK CHARACTERIZATION 

MILESTONE M-44-00 

U.S. Department of Energy / Richland Operations Office 

James Thomps·on - U.S. DOE 

Project Managers Meeting 

September 26, 1996 

Richland, Washington 



TOPIC.S 

• Accomplishments 

• Planned Sampling Activities 

• FY 1996 Cost/Schedule Assessment 

• TPA Milestone Status 

• Issues/Problems 



ACCOMPLISHMENTS 

• Laboratory receiv.ed a grade of 8.33 (highest at 
site) on RL independent Conduct of Ops 
assessment 

• Completed Privatization sampling 
• Submitted and received RL approval of A Safety 

Assessment of Rotary Mode Core Sampling in 
Flammable Gas Singl~ Shell tanks 

• Completed RMCS system #4 flammable gas 
modifications and ATP 

• Issued Tank Waste Characterization Basis, 
Revision 2 
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ACCOMPLISHMENTS 
• Samples Taken: July and August 1996 

July, 1996 Samples August, 1996 Samples 

Planned Completed Planned Completed 

Rotary 4 5 3 3 

Push 2 2 3 3 

Au.ger 0 0 0 0 

Grab 6 3 1 2 

Vapor 7 7 5 5 

r-..... 
cr-~. Note: Planned is from Schedule 4.5 



ACCOMPLISHMENTS 
• Tanks Sampled During Months of July and August 

1996 

Vagor Grab 

C-204 AN-107 (2) 

U-112 AY-102 

U-104 AW-102 

B-202 AW-105 

B-107 

B-105 

BX-102 

BX-103 

BX-106 

BX-104 

BX-111 

BY-101 

HPT = High Pnonty Tank 
RGS = Retained Gas Sampler 
OR = Off Ramp Tank 

Auger Push Rotar~ 

A-101 (HPT7RGS) S-109 (OR) 

BY-102 (OR) 

BY-107 (OR) 

C-104 (HPT) 

B-109 



ACCOMPLISHMENTS 
FY 1996 Sampling 

FY 1995 FY 1996 Current Accomplished 
MYPP MYPP Baseline to date 

/ Rotary2 j 9 45 41 2 45 

Push 1 [30 · 12 161 16 

Auger3 [46 16 9 9 

Grab j32 30 28 31 

Vapor j40 48 48 50 

Vapor 0 50 50 50· 
Sniffs 

1 Push increased to accomplish additional RGS 
2 Rotary decreased to accomplish additional push 
3 Decreased to accomplish sniffs & privatization samples 
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Characterization ) 
222-s Laboratory Performance 

- - ---------------- --.--------·-····· ·-·-··-·- --- ----- - ----- - --- --,_ 

Laboratory Analyt ical Throughput 

6.00 -
• Monthly AEU Amount CY1994 

CJ Monthly AEU Amount CY1995 ~ 

5.00 -
• Monthly AEU Amount CY1996 
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Jan Mar May Jul Sep Nov Jan Mar May Jul Sep Nov Jan Mar May Jul Sep Nov 

CY 1994 CY 1995 CY 1996 

CY 1994 CY 1995 CY 1996 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Monthly AEU's 0.30 0.92 0.68 0.39 Q.39 'i°:2s· 0.30 ·( 30 ·fo4· 1 ~40· 2~6'if °:3.42 2~30 ·1 ~1·a· "f ii ( 79· i ~fo·-,(82 :fog ·sjg 4~54 5~02 429 :f'if :fo4 ~i',ijg 4:cif -,(57 - - -·- - -·. 
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AEUCOLOR.XL5 9/6/96 10 25 AM 
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FY 1996 PROBABLE TANK ' ; . 

' 

CHARACTERIZATION REPORTS 

Tank Sample Type Planned TCP Document Number 
DQO 

Analyses* ' 

A-102 2 Augers, Vapor 6 WHC-SD-WM-TP-358 R4 

AN-101 Grab 6, 7 WHC-SD-WM-TP-413 R3 

AN-102 Grab 6, 7 WHC-SD-WM-TP-216 R4 

AN-106 Grab 6 WHC-SD-WM-TP-407 R3 

AN-107 Grab, Vapor 6, 7 WHC-SD-WM-TP-215 R4 

AP-104 Grab 6, 7, 9 WHC-SD-WM-TP-414 R3 

AP-108 Grab 6, 7 WHC-SD-WM-TP-419 R3 

AY-101 Grab 6, 7, 9 WHC-SD-WM-TP-406 R3 

B-101 2 Cores 6 WHC-SD-WM-TP-350 R4 

B-104 2 Cores 5, 6 WHC-SD-WM-TP-349 R4 

B-106 2 Cores 5, 6 WHC-SD-WM-TP-353 R4 

B-203 2 Cores 6 WHC-SD-WM-TP-354 R3 

B-204 2 Cores 6 WHC-SD-WM-TP-355 R3 

BX-103 2 Cores 6 WHC-SD-WM-TP-339 R4 

BX-104 2 Cores, Vapor 3, 6 WHC-SD-WM-TP-296 R4 

BX-106 2 Augers Grab 6. 7 WHC-SD-WM-TP-240 R4 



FY 1996 PROBABLE TANK 
CHARACTERIZATION REPORTS (con't) 

BX-109 2 Cores 5, 6 WHC-SD-WM-TP-338 R4 

.BX-110 2 Augers 3, 5, 6 WHC-SD-WM-TP-382 R3 

BX-112 2 Cores, 2 Augers 5, 6 WHC-SD-WM-TP-341 R3 

BY-104 2 Cores, Vapor 2, 5, 6 WHC-SD-WM-TP-230 R3 

BY-105 1 Incomplete Core, Grab, Vapor 2, 5, 6, 7 WHC-SD-WM-TP-218 R4 

BY-106 2 Cores, Vapor 2, 3, 5, 6, 7 WHC-SD-WM-TP-217 R4 

BY-108 3 Cores, 2 Augers, Vapor 2, 3, 5, 6 WHC-SD-WM-TP-275 R4 

BY-110 6 Cores, Vapor 2, 3, 5, 6 WHC-SD-WM-TP-279 R4 

C-103 2 Cores, Vapor 3, 6 WHC-SD-WM-TP-207 R5 

C-106 Grab, Vapor 6, 7, 10 WHC-SD-WM-TP-212 R4 

C-108 2 Augers, Vapor 2, 6 WHC-SD-WM-TP-211 R5 

C-204 2 Augers 6 WHC-SD-WM-TP-307 R4 

S-101 2 Cores, Vapor 5, 6 WHC-SD-WM-TP-386 R3 

S-102 2 Cores, Vapor 3, 5, 6 WHC-SD-WM-TP-238 R3 

S-107 3 Cores . 5, 6 WHC-SD-WM-TP-348 R4 

SX-108 3 Augers (Not full depth) 6 WHC-SD-WM-TP-405 R3 

SY-103 1 Core 6 WHC-SD-WM-TP-197 R4 

T-106 2 Augers 6 WHC-SD-WM-TP-366 R3 



FY 1996 PROBABLE TANK 
CHARACTERIZATION REPORTS (con't) 

T-108 3 Augers 5, 6 WHC-SD-WM-TP-367 R3 

T-109 2 Augers -5, 6 WHC-SD-WM-TP-368 R3 

TX-107 2 Augers 6 WHC-SD-WM-TP-420 R3 

U-105 3 Cores, Grab, Vapor 3, 5, 6, 7 WHC-SD-WM-TP-289 R3 

U-107 3 Partial Cores, Grab, Vapor 3, 5, 6, 7 WHC-SD-WM-TP-244 R3 

U-109 3 Cores, Grab, Vapor 3, 5, 6, 7 WHC-SD-WM-TP-316 R3 

*l =Flammable Gas; 2=Ferrocyanide; 3 =Organic; 4=Pretreatment; 5 =Historical; 6=Safety screening; 
?=Compatibility; 8=Retrie_val; 9=Evaporator; l0=High Heat 



ACCOMPLISHMENTS 

Status of the 28 High Priority Tanks (Revision 1} 

• 19 tanks have been core sampled 

• Three of these 19 tanks have incomplete 
sampling events - unable to obtain full depth 
cores in push mode. None of these three are in 
High Priority Tanks (Revision 2) 

• 13 tanks have laboratory analysis completed 

• Further s~mpling· of High Priority Tanks (Revision 
1} is scheduled consistent with Tank Waste 
Characterization Basis (Revision 2) priority 

. .... .. ---------------------------



ACCOMPLISHMENTS 

Status of the 28 High Priority .Tanks {Revision 1) 

Tank Rank Planned Samples Obtained Sampling Lab Analyses 
Samples Completed Completed 

BY-105 1 100 2R5 1 partial core, need rotary to complete, 10/6/95 4/29/96 
not on HPT list, Rev 2 

u-105 1 93 3R3 3 cores 3/18/96 - 6/25/96 

u-109 1 91 3R3 3 cores 1/18/96 6/29/96 

BY-103 1 86 2R5 need rotary, tank is not on HPT list, 
Rev 2 

U-108 1 84 3R3 3 cores 5/6/96 

u-101 1 76 3R3 3 partial cores, need rotary to 3/28/96 6/25/96 
complete, tank is not on HPT list, Rev 

2 

BY-106 1 74 2R3 2 cores6 12/19/95 4/29/96 

S-102 74 2R3 2 cores 3/8/96 7 /7 /96 

SX-103 67 2R5 need rotary 

BY-108 1 652 3R 3 cores 8/18/95 2/12/96 

A-101 62 3R5 2 RGS cores 7 /25/96 



ACCOMPLISHMENTS 

Status of High Priority Tanks {Revision 1} {con't} 

TX-118 61 3R5 need rotary 

SX-104 61 3R5 need rotary, tank is not on HPT list, 
Rev 2 

BY-110 1 522 3R 6 cores 10/20/95 4/25/96 

TX-111 51 2R5 need rotary, tank is not on HPT list, 
-1 

Rev 2 · 

BY-104 1 51 2R3 2 cores 11/15/95 5/2/96 

C-104 50 2R5 2 cores 8/23/96 

S-107 50 3P 3 cores 9/28/95 7/7/96 

S-101 50 2R3 2 cores 4/3/96 7/7/96 

TY-103 1 50 3R5 need rotary, tank is not on HPT list, 
Rev 2 

SX-101 49 2R5 need rotary 

S-110 47 2R3 need rotary, tank is not on HPT list, 
Rev 2 

AW-101 47 2P4 2 ROS cores 5/6/96 

AN-104 46 2P4 2 ROS cores 9/12/96 

AX-101 43 3R5 need rotary, tank is on HPT list, Rev 2 



ACCOMPLISHMENTS 
, , 
. ' 

P ;. , I 

' 1 ;1,. 

1': I\ 

Status of High Priority Tanks (Revision 1) (co·n·1:) ·:,: f; ;; 
• 1- : • • '. 

AN-105 37 2!'4 2 RGS cores 

AN-103 36 2!'4 2 RGS core 

B-104 · 15 2P . 2 cores 

General Notes: 

6/28/96 

9/24/96 

6/14/95 

' ,. 

• . 

., . . , 

I 
I ,, ,. 

· ·· 10/1/95 

' ' ., 

P = push mode core. sample 
~ ; :~ 

' . ' 

R = rotary mode core sample ·· 
RGS = Retained Gas Sample (RGS). RGS can only be used with truck #1 (push mode tru? k). · 

1 High Priority Tanks (HPTs) designated for additional laboratory analysis (related to organic aging and 
organic solubility as well as propagation testing with real waste using the Propagating Reactive System 
Screening Tool (PRSST)) in the Test Plan for Samples From Hanford Waste Tanks 24l~BY-103, BY-104, BY-
105, BY-1 06, BY-108, BY-110, TY-103, U-105, U-107, U-108, AND U-109 (WHC-SD-WM-TP-378). 

2 High Priority Tanks (BY-108 & BY-110) selected for rotary mode core sampling testing to develop rotary 
mode core sampling procedures (July 1995 - October 1995). i 

1 :, 

3 High Priority Tanks originally scheduled for rotary mode core sampling which were push mode s~mpled 
using rotary trucks based on the results · of the rotary mode core sampling testing conducted in BY-108 & BY-
110. This allowed sampling of some High Priority Tanks to proceed until authorization· for rotary ~ode core 
sampling in flammable gas atmospheres is obtained. : · 

! .' 
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ACCOMPLISHMENTS 
h 
rt 

Status of High Priority Tanks {Revision 1} 
\ • ' • I :~ 

! --, . ' .ht. , : . 
{con 't) ,.:;; .\. Ii); i: 1 

t • ' ", ~•; ,:ti'·!_\-,: I • • 

' :· :;! ; 1 . . 
4 High Priority Tanks which require sampling with truck #1 and Retained Gas Sampler. ~etained ~Oas 
Sampler laboratory extrusion system completed December 1995. Originally, only High Priority ·Ta~s· (HPTs) 
A W-_101, AN-103, AN-104 and AN-105 required sampling with the RGS. Tank A~lOl was determined to 
require sampling with RGS on 5/20/96. 

~ ''. 
' /, . t • ~ 

5 High Priority Tanks which were determined to require rotary mode· core sampling based :on the r~sults of 
the rotary mode core sampling conducted in BY-108 and BY-110 (July - October 1995). · [ !'. 

.! !' 
. I ' 

6 First rotary mode core obtained with nitrogen purge during period October 1994 to January 1995:' 
I : 
,t ' , 1: 

• I ;.', ~ o 
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ACCOMPLISHMENTS 
Status of High Priority Tanks (Revision 2) 

, 
' '• f I ~r-r •. 

! '·-

' ,• 

... ' ' 
... :. ' ~, '·t·: ... ~. ~ 

Tank Comparative Planned Samples Obtained Sampling· ;' f I;a.bj;:f\nalyses 
Priority Samples Completed · i : c Completed 

.. " 

U-103 100 2P-RGS will start 9/30/96 ,-;, ' 
' 

A-101* 99 2P-RGS 2 RGS cores 7/25/96 
) 

' ' 

AN-103* 85 . 2P-RGS 2 RGS cores 9/24/96 
• . 

AN-104* 85 2P-RGS 2 RGS cores 9/12/96 
1 

; 

' 
SX-103* 78 2R need rotary & SAD 35 Rev 1 

' ' 

' 
C-1 04* 78 2P 2 cores 8/23/96 · j 

AX-101 * 70 2R need rotary : 

BX-110 65 2R need rotary 
· r 

TX-11 8* 62 2R need rotary & SAD 35, Rev 1 i 

S-106 60 2P-RGS ' 

BY-101 55 2P-RGS 
' j 

TY-102 ' 48 2R need rotary ! I 

SX-101 * 48 2R need rotary & SAD 35, Rev 1 
:i,, 
:, 
f;j 

' I I; 

• Tank also High Priority Tank (Revision 1) 
! 

.. J 
. ·, ·. 

~f ~· .:r . 
f: ... t--:;-:,.~ •• H\ . 



Sampling Schedule for First Quarter FY 1997 (October through December) 

BY-112 Rotary Samples 2 Segments 6 
RMCST #2 System Outage 
BX-110 Rotary Samples 2 Segments 4 High Priority 
B-103 Homogenity Vapor Sample 6 (4) High Priorit 
T-110 Rotary Sample 2 Segments 8 
AY-102 Grab Sample (Gaus Add) Blaak 
U-103 Push Samples 2 Segments 9 Hi_gh _Priority 
TY-103 Homogenity Vapor Samples 6 (4)High Pri 
RMCST #3 System Outage 
U-112 Homogenity Vapor Samples 6 (4) High Pri 
TX--244 Grab Sample Compatability - Sutey 
BY-110 Sample 2 Surface Moisture Monitoring Sys . 
SY-102 Grab Sample Compatability - Sutey 
T-112 Rotary Sample 2 Segments 2 
C-107 Temporal Vapor Sample (3) High Priority 
BY-108 Temporal Vapor Sample (3) High Priority 
AP-108 CAMPAIGN 97-2 Grab Sample - Le 
TY-102 Rotary Samples 2 Segments 2 High Priority 
BX-104 Temporal Vapor Sample (4) High Priority 
S-106 Push Samples 2 Segments 10 High Priority 
S-102 Temporal Vapor Sample (3) High Priority 
S-112 Grab Sample - Saueressig (Saltwell) 
A-106 Vapor Sample (4) (Rotary) 
SX-108 Vapor Sample (4) (Rotary) 
RMCST #2 System Outage 
AN-107 Grab Sample - (Gaus Add) Blaak/Carothers 
TY-105 Vapor Sample (4) (Rotary) 

13-Sep-96 
18-Sep-96 
Ol-Oct-96 
Ol-Oct-96 
02-0ct-96 
07-0ct-96 
07-0ct-96 
09-0ct-96 
17-0ct-96 
17-0ct-96 
21-0ct-96 
21-0ct-96 
04-Nov-96 
05-Nov-96 
08-Nov-96 
13-Nov-96 
18-Nov-96 
18-Nov-96 
21-Nov-96 
25-Nov-96 
02-Dec-96 
04-Dec-96 
05-Dec-96 
12-Dec-96 
16-Dec-96 
18-Dec-96 
20-Dec-96 

16-0ct-96 
Ol-Oct-96 
Ol-Nov-96 
08-0ct-96 
04-Nov-96 
09-0ct-96 
Ol-Nov-96 
16-0ct-96 
13-Dec-96 
24-0ct-96 
23-0ct-96 
20-Nov-96 
06-Nov-96 
10-Dec-96 
12-Nov-96 
15-Nov-96 
20-Nov-96 
23-Dec-96 
22-Nov-96 
02-Jan-97 
04-Dec-96 
06-Dec-96 
06-Dec-96 
13-Dec-96 
19-Feb-97 
20-Dec-96 
23-Dec-96 
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ISSUES 
! 1. ,t• ,j ,:. • ,. , , I ' •;. t 

• I t,, •• )rrt~~;t• I;> I,\[ l' 1 

· • No final agreement with PHM~ ~ontra,R!.~iJ:~n~!.fY 
19~'6 TWAP and TCRs, negot1at1ons ong.<;>~ng : q1 . ·!:,- · . . . ., 

. ; ' ~-. ; ' .; . 
I , 'r 

< j · _; ,' 1• l ' 

• No rotary mode core sampling syste~ :; ~:~j 8:~rrit~tly 
qualified for sampling in_ flammable gas_::-·· r··'.::: · ;:· 
atmospheres. Four High Priority Tanks 1 (~evi~ion 2) 
require rotary mode core sampling . . All t~nks iare 
subject to flammability controls, precludipg rotary 
mode core sampling until truck #4 is qualified on · 
September 30, 1996. . . 

. : . . q 
I ·, . ·. 

, I . · ' . i: 

Truck #4 will be qualified September· ·30; J 996 
• I '. ~. • • L 

' l 1 • 1' 

Truck #3 will be qualified January 3.1 / 19~7 · 
' , , :, 

' ;. 
j• 

' ' · .. ' . ·. ~; '. . 
• I' ,,1 - . ! I 1 • , 

\ I •I • 'i;. ,· 
• 1 , • • •• , ' 

'. . .);' .... :· . ;· ·. -j 
1/' -~ . < ~. ' ' µ ' 

·i· ; t • . 
'• >; I • '• ' 1 , ! ;~ 
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ISSUES . 
"'_'·· I . •: ;· ·.' i1, 1 I 
•'f· I r ' • I I 'I I • I • 

Truck #2 ~ill n?t be qualified for :~~g~~]l_-~;Y)t<:.1J9
1
~ ; ~ist 

Tanks until April, 1997 .. T?e truc~ :; f.~-~;}~.flf.!Y .. be · 
use_d to sample lower priority I pus~.~.~l~ ;)t,~r :~s 
until then. .- : 1 · _. :•.-- ··j 

.. . ,·• .. :. ii ·· i; 1 • , __ , 

~~ , I ·! 

+ • ' 1 ::: ' ; _ i --~ .. ) : j!_ 
, I .. . q . .J • . ~ . J . '~ !~/:!,.,'.; ;- ,• :,• 1 

• A Safety Assessmant of Rotary Mo~e ::GQr~ ----·:•1.:-;. 
Sampling in Flammable Gas Atmospher.e~·~:•i11.:Single 
Shell Tanks, R·evision Oa, authorizes sarriplin·g of 4 
tanks which have not been sampled. Re_yis~on 1 
which .will authorize all but 4 SSTs must be . . 

approved by December 8, 1996 to supp<;>.r~ .th~ 
current sampling schedule. · · :;:~. _.- :- · :. :>-

. . ~ . ,, 
:-- ' ', I 

t • ,, • • 

• Tank Waste Characterization Basis, Revi; iQ~ i, 
in.creased the number of tanks requiring _ core t 
sampling with Retain·ed Gas Sampler from 4 tanks 
{revision 1} to 8 tanks · . 

•· • • • ·, I"·: ' • ;,'..'>"'.;. r17.1.t ' 
i 11 

' ...... f . I 
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ISSUES-(con't) ! ' \ /1 ·: • 

'1·· ':. , ' ' :;: . ,ii, 

: . : . i . ; l . •. i: ·, •u . , 
·I:' ·I • • · 1 ·, JI • ' 

Only Truck #1 is qualified for Retain~~;ii-.ij,f1~· 
Sampling · : .l -;_)r:.· ii': 

' ' ; : t.·, j• .• '. · ·, 

I • + • 

i : .·' ·1 _: '~' .. ~;, ti' . , • . , ., •. , .• , ,l . . , . 

True~ # 1 will ~robably comply with i ~~,~;~~~~sis · for 
-Interim Operation ; !- :· ·: ::.:·_:. ; 

' .t : ; 
: : ••, JI: 
. : , ... ) r~'Ln1 , 

Truck # 1 will require an exemption fr'oOO•.::,Basis 
t' • 1f- .. · ' '' ' 

for Interim Operation if it does not qu~_lify · · 
, I .. ·• 

' ' 
" : ' i 

• FY 1997 budget necessitates reductiqrl::·qf.sc;impling 
, , !if' . ' ' 

and laboratory resources ( : 
' .,. 

. ' 
' · .:, - / . : 
' , \ . ;[ ,. . . . 
, ;,.1.l\''•;'. . . 

• I : • • ·• •1' 

: ·,: ·;i1.1·/\· 
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WHERE ARE WE GOING? 

CD 
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• Priority will be given to sampling an(~f~}~Jiif~;~tory 
·' : ,.,,t;,, . .'i t•··•, I{!,!" .f, · 

analysis of the High Priority Tank~ :;lfi;:'.~littr,, f :. · 
' I t •• •. • ~!l i •~, • 

• ~ontinue sampling to provide added;;;~@;~l,l~,~nce 
1n safety program /.}:"r1~~1!jttJ<{ J .. _, . 

• Continue samplin~ t~ provid~ inform!~JMi:Pi ti.w· 
other programmat~c issues (1.e., ope_~

1
~

1
t1Qn~·; 

retrieval, processing, and privatization}~- : ·. ·.\ ·. 
• All tanks will b·e sampled and analyz_e·~.:·: ynless 

justified on a technically defensible _ b~·~is · 

.. 
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MILESTONE M-45-00 

COMPLETE CLOSURE OF ALL 
SINGLE SHELL TANK FARMS 

W.R. Wrzesinski 

M-45-00, Page I September 1996 
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Single-Shell Tank Project 

M-45-02A Submit Initial SST Retrieval Sequence 
Document (September 1996) 

M-45-03A Initiate Sluicing Retrieval of C-106 
(October 1997) 

M-45-04A Complete Conceptual Design for Initial 
SST Retrieval Systems 
(April 1997) 

M-45-00, Page 2 September 1996 
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Single-Shell Tank Project (cont'd) 

M-45-08A Establish Criteria for LDMM (April 1997) 

M-45-09A Submit Annual Progress Reports on Waste 
Tank LDMM in Support of 
M-45-08 (September 1996) 

M-45-00, i>age 3 September 1996 
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Double-Shell Tank Project 

DST Waste Consolidation/Immobilization Support 

W-151 Mixer Pump Installation (Tank 101-AZ) 

W-211 Title II Design (Tank 102-SY) On Schedule 
(March 1997 Completion). 

M-45-00, Page 4 September 1996 
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Closure Project 

SST Closure Work Plan 

M-45-00, Page 5 September 1996 
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M-46-00, Page 1 

M-46 MILESTONES 

DOUBLE SHELL TANKS 

M. L. Ramsay 

September 1996 
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Background 
• Waste Volume Projections (long-time running) 

• Phase-out of Multi-Function Waste Tank Facility (MWTF) 

M-42-00 Provide Additional DST Capacity - TBD 

• Nine Technical Reasons 

Ref: CCF M-42-95-01 

~ • No New Tanks Until 2004 (or beyond) 
., 

L.l'7 
c:::1 

~ • Two New Milestones 

M-46-01B-Z New Tank Acquisition 
M-46-00B-Z DST Space Evaluation 

M-46-00, Page 2 September 19% 



Phase-Out Basis -
Waste Management Actions 

• Waste Consolidation Studies 

• Validate Concentration Limits 

• Contingency Space Analysis 

• Evaluate Spare Space 

• Develop Fallback Plans 

• Upgrade Hardware/Software For Better Operational Waste Volume Projections 
(OWVP) 

Most of this work is complete. 

M-46-00, Page 3 September 1996 



Milestones 

M-46-00C 

M-46-0lC 

M-46-00, Page 4 

Double-Shell Tank Space Evaluation 
9/30/96 

This new milestone replaces existing milestone M-31-02. A tank volume projection 
report shall be submitted on an annual basis to Ecology and EPA. This report shall 
include discussions covering all assumptions which form the basis of the projection. The 
report shall include or shall be accompanied by DOE's plans for acquisition of 

additional tanks based on the tank volume projection. 

Concurrence of Additional Tank Acquisition 
11/30/96 

This is a new interim milestone. The three parties shall meet to establish new milestones, 

if required, for acquisition of additional tanks. 

September 1996 



Operational Waste Volume 
Projection Report 
The OWVP presents a basis for evaluating future DST space through FY2015. 
This report presents a projected range of tank needs which is used to generate 
recommendations regarding site activities, waste management activities, 
facility requirements, and the need to build additional DSTs. 

Process: 

Assumptions 

Historical Waste Volume Data 

Projections 

OWVPReport 

M-46-00, Page 5 September 1996 



Placeholder for bar chart ( comparison of tank reqs by year) Lg58x3 

M-46-00, Page 6 September 1996 



Placeholder for timeline (spare tank space) TOTWASTE 

M-46-00, Page 7 September 1996 
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Schedule 

Issue and Resolve Assumptions -

Bar Graph and Spreadsheets 

OWVP Projections (Three) 

Draft OWVP Report (WHC) 

OWVP Report to DOE 

Issue Final OWVP ( approved) -

M-46-00, Page 8 

Complete 

Complete 

Complete 

Complete 

Complete 

September 30, 1996 

September 1996 
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Issues 
None 

Note: 

Preliminary projections are indicating that new tanks may be needed sooner 
than 2004. Lead time for new tanks is at least five years. 



\ , 97i3505 .. 0283 

Department of Energy 
Richland Operations Office 

P.O . Box 550 
Richland, W ashington 99352 

96-WSD-245 

Mr . Douglas R. Sherwood 
Hanford Project Manager 
U.S. Environmental Protection Agency 
712 Swift Boulevard , Suite 5 
Richland, Washington 99352 

Mr. Mike A. Wilson, Program Manager 
Nuclear Waste Program 
State of Washington 
Department of Ecology 
P.O. Box 47600 
Olympia, Washington 98504-7600 

Dear Messrs. Sherwood and Wilson: 

SEP 2 4 1996 

COMPLETION OF HANFORD FEDERAL FACILITY AGREEMENT AND CONSENT ORDER (TRI-PARTY 
AGREEMENT) INTERIM MILESTONE M-46-00C , SUBMISSION OF OPERATI ONAL WASTE VOLUME 
PROJECTION REPORT 

Tri-Party Agreement Milestone M-46-00C , 11 Doubl e-She ll Tank Space Evaluation 11 

requires that a tank volume project i on be submitted to the U.S. Environmental 
Protection Agency and the Washington State Department of Ecology on an annual 
bas is . This letter transmits the Operational Waste Volume Projection report 
sat i sfying Milestone M-46-00C (Enclosure). 

If you have any questions , please contact Mark L. Ramsay at (509) 376-7924. 

WSD:MLR 

Enclosure 

cc w/encl: 
N. T. Hepner , Ecology 
W. B. Bart on , WHC 
W. R. Brown, WHC 

cc w/o encl: 
L. D. Arnold , WHC 
A. M. Umek , WHC 



• I 
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2. ECN Category 
(mark one) 

ENGINEERING CHANGE NOTICE 
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and Telephone No. 

J. N. Strode, Waste Tank 
Process Enqineerinq, R2-11 

Page 1 of_2_ 

3a. USQ Required? 
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ECN 

4. Date 
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Change ECN 
Temporary 
Standby 
Supersedure 
Cancel/Void 

[] 
)( 
[] 
[] 
(} 
[] 
[] 

5. Project Title/No./~ork Order No. 6. Bldg./Sys./Fac. No. 7. Approval Designator 

WM 
8. Docunent Nunbers Changed by this ECN 

(includes sheet no. and rev.) 

WHC-SD-WM-ER-029, Rev. 21 

2750/200E 
9. Related ECN No(s). 

N/A 

N/A 
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WHC-SD-WM-ER-029, Rev. 22 

Operational Waste Volume Projection 

JN Strode/GM Koreski 
WHC, Richland, WA 99352 
U.S. Department of Energy Contract DE-AC06-87RL10930 

EDT/ECN: 631389 
Org Code: 74Al0 
B&R Code; f~;u,~7/ 

UC: .;2a.?o 

Charge Code: Nl820 
Total Pages: o'I 

Key Words: Waste Volume Projection, Tank Space Management Board, Waste 
. Volume Reduction, Double-Shell Tank, Evaporator, LERF 

Abstract: Waste receipts to the double-shell tank system are analyzed 
and wastes through the year 2015 are projected based on generation 
trends of the past 12 months. A computer simulation of site operations 
is peiformed, which results in projections of tank fill schedules, tank 
transfers, evaporator operations, tank retrieval, and aging waste tank 
usage. 

This projection incorporates current budget planning and the clean-up 
schedule of the Tri-Party Agreement. Assumptions were current as of 
June 1996. 

TRADEMARK DISCLAIMER. Reference herein to any specific corrmercial product, process, or service by 
trade name, trademark, ·manufacturer, or otherwise, does not necessarily constitute or imply its 
endorsement, recorrmendation, or favoring by the United States Government or any agency thereof or 
its contractors or subcontractors. 

Printed in the United States of America. To obtain copies of this docunent, contact: WHC/BCS 
Oocunent Control Services, P.O. Box 1970, Mailstop H6-08, Richland WA 99352, Phone (509) 372-2420; 
Fax (509) 376-4989. 

DATE: 

~ Oat 

STA: 'i- lO: 

~-

Approved for Public Release 

A-6400-073 (10/95) GEF321 



97~3505.0289 
. WHC-SD-WM-ER-029 Rev. 22 

OPERATIONAL WASTE VOLUME PROJECTION 

JUNE 1996 

Prepared bv 

JN Strode 
GM Koreski 

i . 



97 I 3505. 0290 . 
WHC-SD-WM-ER-029 Rev. 22 

This Page Intentionally Left Blank . , 

ii 



97ij3505~0291 
WHC-SD-WM-ER-029 Rev. 22 

TABLE OF CONTENTS 

1.0 SUMMARY 

2.0 INTRODUCTION . 
2.1 Purpose 
2.2 Methodology 

3.0 GENERAL FACILITY DESCRIPTIONS AND ASSUMPTIONS 
3.1 B Plant/WESF ....... . 
3.2 242-A Evaporator and LERF 
3.3 .Grout .......... . 
3.4 Effluent Treatment Facility 
3. 5 PFP . .. . 
3 .6 PUREX . ... . 
3.7 S Plant .... . 
3.8 Salt Well Liquid Pumping 
3.9 Single-Shell Tank Solids Retrieval 
3.10 Solid Waste Trench 31 Leachate 
3. 11 T Pl ant . . . . . . . . 
3 .12 Tank Farms . . . . . .... . 
3.13 U03 Facility . . . .... . . 
3.14 Waste Sampling and Characterization Facility (WSCF) 
3.15 100 Area . . . . ..... . 
3.16 300 Area . . . . ...... . 
3 .17 400 Area . . . . . . . . . . . 
3.18 Phase I Privatization Processing . 
3.19 Phase II Privatization Processing 
3.20 Watch List/Safety ... 
3.21 Spare/Contingency Space 
3.22 Waste Segregation 
3.23 Loss of DST Space .. 
3.24 New DST Construction . 
3.25 DST Tank Solids Levels 
3.27 IMUST Wastes ..... 
3.28 Assumption Summary .. 

4.0 LOWER AND UPPER PLANNING CASE ASSUMPTIONS 
4.1 Lower Planning Case Assumptions . 
4.2 Upper Planning Case Assumptions .. 

5.0 RESULTS AND CONCLUSIONS . . ....... . 
5.1 Baseline Case Results and Conclusi~ns ... 
5.2 Lower Planning Case Results and Conclusions 
5.3 Upper Planning Case Results and Conclusions . . ... 
5.4 Actual Waste Generation Compared to Management Limits 

6.0 SPACE SAVING ALTERNATIVES 

7.0 BIBLIOGRAPHY 

Acronyms 
APPENDICES 

. . . . . . . . . . . . . . 

ii i 

1 

5 
5 
5 

7 
7 
7 

10 
10 
11 
11 
12 
12 
14 
15 
15 
16 
19 
19 
19 
20 
20 
20 
25 
25 
25 
25 
27 
27 
27 
27 
27 

32 
32 
33 

34 
34 
59 
61 
63 

69 

71 

A-2 



1. 
2 . 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 

97 ~3505 .. 0292 
WHC-SD-WM-ER-029 Rev. 22 

TABLE OF CONTENTS (CONTINUED) 

FIGURES 
Comparison of the Tank Requirements for the 6/96 Projection Cases 
Methodology of the OWVP . . . . . ... . 
Double-Shell Tank Requirements for the Baseline Case . 
Double-Shell Tank Inventory and Space for the Baseline Case 
Facility Waste Generation Graphic . 
Tank Fill Graphic 
Tank Levels During Four-Year Projection . 
Simplified Schematic of Current and Planned Routings 
Dilute Receiver Tanks and 242-A Evaporator Operations 
PUREX Facility Waste Generation and Tank Levels 
West Area Waste Generation and SY Tank Levels 
B Plant and Hanford Facility Waste 
AP Farm Tank Levels 
AN Farm Tank Levels 
Aging Tank Requirements 
Aging Waste Tank Usage . . . 
Double-Shell Tank Requirements for the Lower Planning Case . 
Double-Shell Tank Requirements for the Upper Planning Case 
Monthly Facility Generations . . . . . 
Comparison of Monthly Average Waste Generation to Target Rate 
Monthly Contributions from SWL Pumping 
Contri but i ans from Facility TCO . . . 

TABLES 

2 
5 

38 
40 
43 
43 
45 
46 
50 
52 
53 
54 
55 
56 
57 
58 
60 
62 
64 
65 
66 
67 

1. Summary of Assumptions For the June 1996 Projection Cases 3 
2. Risk Assessment Summary for Waste Volume Projections 4 
3. Salt Well Pumping Schedule for the Baseline Case 13 
4. Operational Tanks and Usage . . . . . . . . 17 
5. Summary of In-Tank Washing Activities 23 
6. Projected Pretreatment Schedule for Phase I 24 
7. Waste Compatibility Matrix. . . . . . . 26 
8. DST Solids Levels (Kgal) . ~ . . . . . . . . 27 
9. Assumption Matrix . . . . . . . . . . . . . . . . . . . 28 

10. Spreadsheet of Waste Additions and Reductions for Baseline Case 39 
11. Evaporator WVR and LERF Additions for the Baseline Case 47 
12. Evaporator Campaign Schedule for the Baseline Case . 48 
ll. Comparison of Average Monthly Waste Generation Rates . 63 
14. Facility Waste Storage and Capacity . . . . . . . . 68 

iv 



97 ~3505.0293 
WHC-SD-WM-ER-029 Rev. 22 

1.0 SUMMARY 

The Operational Waste Volume Projection (OWVP) presents a basis for evaluating 
future Double-Shell Tank (DST) space through FY 2015. This report presents a 
projected range of tank needs which is used to generate recommendations 
regarding site activities, waste management activities, facility requirements, 
and the need to build additional double-shell tanks. This document presents 
the results of three distinct pr6jections cases (Baseline, Lower Planning, and 
Upper Planning Cases). Operating assumptions for the three cases were 
established prior to June 1996: 

o The Baseline Case presents projected DST needs based on TPA 
milestones, TWRS program planning, and the current operational 
assumptions. The Baseline Case does not require construction of 
additional DSTs through FY 2015. 

o The Lower Planning Case predicts the impacts of a delay in SWL 
pumping and SST solids retrieval. This projection does not exceed 
available space through FY 2015. 

o The Upper Planning Case presents the impacts of a one tank loss in FY 
1998, an evaporator outage in 2003, and an evaporator shutdown from 
FY 2011 on. This projection, as expected, exceeds available space . 
The excess tank space requirements from 2013 on confirm the need to 
maintain evaporation capacity to avoid the need for building new 
tanks or delaying TPA milestones. 

A comparison of the projected tank space needs required for the three 
projection cases is depicted in Figure 1. Key assumptions for the three 
projection cases are summarized in Table 1. Differences in assumptions have 
been highlighted. Detailed assumptions and space saving alternatives are 
presented later in this document. A brief summary of the risks associate with 
these projections is provided in Table 2. At a minimum, this DST space 
forecast will be updated annually with the latest information available 
regarding the estimated volume of waste requiring storage in the DSTs. 

Areas Requiring Management Consideration 

Facility waste minimization requirements initiated by the Tank Space 
Management Board (TSMB) helped to guarantee tahk space availability prior to 
the 242-A Evaporator restart. However, considering the possibility of future 
tank space shortages, the Terminal Clean-out (TCO) and monthly waste 
generations will continually need to be minimized. 

Should a tank space shortage occur during the projection period (Figure 1), 
the shortage could be solved using a combination of the following actions (see 
Section 6.0 for a more complete listing): 

o delay the Single-Shell Tank (SST) stabilization 
o delay the SST solids retrieval . 
o accelerate pretreatment and vitrification of waste 
o construct new double-shell tanks 
o establish Phase II contract terms for privatization to require rates 

of retrieval and processing equivalent to TPA rates 

1 
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PLANTS ASSUMPTIONS 

MO. FAC. GEN. RATE - 27.9 - J6.6 K9ol/Month 
EVAPORATOR - Yearly Operation (BC & LPC); Outages In UPC 200J & 2011 - 2015. 
TNK 101-SY & 10J-SY - No Remediation; Protreot In Phase II. 
SST STABILIZATION - 5 .57 MGAL Compl. end of FY 1999 (BC) or FY 2001 (LPC) 
SST SOLIDS RETRIEVED - 106-C (1997); 0.8 MGAL (2004); ••• 10.6 MGAL (2012); 18.2 MGAL 
PUREX TCO - No Restart; TCO Complete FY 1996. 
IN-TNK WASHING - No Consolidation of NCAW Solids (Cose 8 Moditiod). 
SPARE SPACE - 2.28 Mgal (Dlstrlbulod Space FY 1998 on). 
SP GRAVITY OF DSSF - 1. 41 g/ml Limit . 
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Table 1. Su11111ary of Assumptions For the June 1996 Projection Cases (references in Sect. 3) 

Facility or Project 

Total Monthly Facility Generations 

PUREX TCO 

B Plant TCO 

100N Area TCO 

1001( Area TCO 

105 F & H Basin Cleanout 

Evaporator Operation 
Outage 

Liquid Effluent Treatment Facility_ 
Startup 

Rate (Mgal/Year) 

SST Stabilization 
Porosity Saltcake/Sludge 
Corrplexed SWL 
Volune Pumped 
Volune Pumped 1997-98 

PFP Stabilization 

Tank 101-SY Dilution (Date) 

Tank 103-SY Dilution (Date) 

SST Solids Retrieval 
106-C solids (Start; receiver tank) 
SST Solids Retrieval Start 
Rate 

SST Waste Retrieval Corrplete 
SST Site Closure Complete 

Phase I Privatization Processing startup 

LAW Pretreatment Rate (Mgal/Yr) 

LAW Vendor Tanks 
LAW Intermediate Staging Tanks 
Entrained Solids Receipt Tank 

Phase II Privatization 
Maxinun Processing Rate,Mgal/Yr@ 7M Na 
HLW Vitrification startup 

In-Tank Washing (FY 1998-2004) 
Consolidate NCAW solids 
Consolidate NCAW supernates to 

Evaporation Limit for Wastes--SpG 

Spare Space 

Contingency Tank 

Loss of DST Space 

Baseline Case (L96BC) 
Assumptions 

27.9-36.6 Kgal/month 

TCO FY96 (0.045 Hgal DN) 

TCO FY96·98 (0.125 Mgal DN) 

TCO FY97 (0.014 Mgal DN & solids) 

TCO FY97-00 (0.35 Mgal DN) 

TCO FY00-03 (0.24 Mgal DN) 

Yearly beyond 2015 
None 

11 /1995 
50 

50¾/21¾ 
1. 75 Hgal 
-5_57 Mgal (1996-99) 
4.47 Mgal (1997·98) 

30 l(gal (FY 1996-2006) 

No Dilution until treatment (2011) 

No Dilution until treatment (2011) 

FY 1997; Tank 102-AY 
12/2003 
2.8 Mgal in FY 2004-2005; 
4.1 Mgal in FY 2006-2007; 
FY 2018 
FY 2024 

06/2002 

2.03 in 1st Year (6/2002-5/2003) 
2.22 in 2nd Year 

2 (full) 
2 
1 

2011 
22. 1 
2013 

Case 8 Modified 
No 
101-AY + 1. DST 

1.41 

2.28 

None 

None 

Lower Planning Case (L96LC) 
Assumptions 

27.9-36.6 Kgal/month 

TCO FY96 (0.045 Mgal DN) 

TCO FY96·98 (0.125 Mgal DN) 

TCO FY97 (0.014 Mgal DN & solids) 

TCO FY97· 00 (0.35 Mgal DN) 

TCO FY00-03 (0.24 Mgal DN) 

Yearly beyond 2015 
None 

06/2002 

2. 03 in 1st Year (6/2002-5/2003) 
2.22 in 2nd Year 

2 (full) 
2 
1 

2011 
22. 1 
2013 

Case 8 Modified 
No 
101-AY + 1 DST 

1.41 

2.28 

None 

None 

Upper Planning Case (L96UC) 
Assumpt ions 

27.9-36.6 Kgal/month 

TCO FY96 (0.045 Mgal DN) 

TCO FY96·98 (0.125 Mgal DN) 

TCO FY97 (0.014 Mgal DN & solids) 

TCO FY97-00 (0.35 Mga l DN) 

TCO FY00-03 (0.24 Mgal DN) 

50¾/21¾ 
1. 75 Mgal 
-5_57 Mgal (1996-99) 
4.47 Mgal (1997-98) 

30 Kgal (FY 1996-2006) 

06/2002 

treatment (2011) 

t reatment (2011) 

Tank 102-AY 

in FY 2004 -2005; 
in FY 2006-2007; 

2.03 in 1st Year (6/2002-5/2003) 
2.22 in 2nd Year 

2 (full) 
2 
1 

2011 
22. 1 
2013 

Case 8 Modified 
No 
101-AY + 1 DST 

1.41 

2.28 

None 

N 
N 



Table 2. Risk Assessment Summary for Waste Volume Projections 

RISK ASSESSMENT SUMMARY FOR WASTE VOLUME PROJECTIONS 
Technical/Program Basis Confidence Waste Volume Impact if Wrong Consequence COMMENTS 

for Waste Volume of Basis if 
Projections Being Assumption 

Accurate Wrong 
HIGH MED LO MAJOR MINOR QUANTITY MAJOR MINIMAL 

Remaining SWL pumping X X Dependent on X Delay TPA milestones; Large 
volume is -5. 57 Mga 1 magnitude of change concentrated volume ; Section 

3.8 
CC waste and TRU sludge X X Dependent on X Could delay SWL pumping TPA '° --.l 
in Tank 102-SY are magnitude of change milestones; Sect. 3.8 = 

~ 
compatible <..n 

242-A Evaporator X X Dependent on X Tank Space Projections based I~, 
available without magnitude of change on concentrated volumes; ·• an 

151 outage to 2015 Sect. 3.2 
Evaporation limit for new X X Dependent on X Reduction in SpG could be I 

DSSF will be SpG of 1.41 magnitude of change required by safety; Sect. 3.2 IT1 
::a 

concentrated volume; 
I 

Facility generations will X X Dependent on X Small 0 
N 

not exceed Base Case magnitude of change could delay site cleanup; IO 

levels Sect. 3.0 ::a 
(t) 

Facility TCO volumes: X X Dependent on X Could delay site cleanup; < . 
PUREX< 0.045 Mgal magnitude of change Sect. 3. 0 N 

B Plant< 0.125 Mgal 
N 

100 Areas <0.6 Mgal 
No loss of DST space X X 1 mgal/tank X Sect. 3.23 
LAW Phase I treatment X X Dependent on X Could delay SST solids 
starts FY02; ~2. 2 Mgal/yr magnitude of change retrieval (TPA); Sect. 3 .18 
LAW Phase II treatment X X Dependent on X Could delay SST solids 
starts FYll; 22.1 Mgal/yr magnitude of change retrieval (TPA); Sect. 3.19 
Crossite transfer lines X X Dependent on X Could delay SWL pumping TPA 
are available magnitude of change milestones and/or site cleanup 

Sect. 3 .12 
Use Grout in emergencies X X Dependent on X DOE and public acceptance 
to free up 2-3 Mgal of magnitude of change unlikely; Sects. 3.3 & 5.1 
space 
No volume set aside for X X Dependent on X Consequences depend on volume, -
upsets or new streams magnitude of change composition, and timing 

Sect. 3.21 
'--- - ... .. -- ··- --·· - ·· ··-· -· -.. -·- . - -
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The purpose of the Operational Waste Volume Projection (OWVP) is to present a 
basis for evaluating future Double-Shell Tank (DST) needs to meet Tri-Party 
Agreement Milestone (TPA) M-46-O0. This report presents a projected range of 
tank needs which is used to generate recommendations regarding site 
activities, waste management activities, facility requirements, and the need 
to build additional DSTs. This document presents the results of three 
projections cases (Baseline, Lower Planning, and Upper Planning Cases) which 
represent varying degrees of tank space demands. All projection cases 
incorporate the "privatization" of waste treatment and disposal. The term 
"privatization" refers to the revised DOE strategy for treatment of Hanford 
tank wastes which would use private contractors to design, permit, build, 
operate, and deactivate the facilities for waste treatment and immobilization 
(DOE, 1995). The Baseline Case is intended to present tank space needs based 
on TPA milestones, TWRS program planning, and current operational assumptions. 
The Lower Planning Case was completed using assumptions requested which might 
lower tank space needs. The Upper Planning Case uses an assumption requested 
by the Washington Department of Ecology and others which will increase tank 
space needs. Operating assumptions for the three cases were established prior 
to June 1996. Need dates for new DST construction, tank retrievals, facility 
schedules, waste generation reductions, conflicts in meeting TPA milestones 
(WDOE, 1994; WHC, 1996a; WHC, 1996b), and funding priorities can then be 
reviewed in relation to tank space availability. · 

2.2 Methodology 

The process followed in preparing an OWVP is shown in Figure 2, bel~w. 

Methodology of Waste Volume Projection 
/ 

/ 

Prediction of Evaporator 
Performance From 
Chemical Compositions 

Historical 0a~base 
-Transfers 
-Gains 
-Evaporations 
•WI/RFs 

Calculate 12-Months 
Historical Generations 

(GaVmo) 

I Management Concurrence 
On All Assumptions 

Processing Schedule of 
Facilities and Days 

Operational 

Calculate, 3 Years (Monthly); 
and 28 Years (Yearly) Projected 

waste Gains (gaVmo) 

Figure 2. Methodology of the OWVP 

5 

User lmput: 
-Transfers 
• Evaporations 
• Flushes 

Simulation of Tank Farms: 
• Projected Gains 
• Projected Transfers 
• Projected Evaporations 
• Facility Schedules 
-Tank Space Summary 



97~3505 .. 0298 
WHC-SD-WM-ER-029 Rev. 22 

The process of updating the OWVP begins with the request for updated facility 
or project ''assumptions" from each of the operating facilities and projects 
that will contribute waste to DST inventory. The ter~ "assumption" in this 
document refers to engineering inputs or bases supplied by the facilities 
based on their future operational plans (determined by budget, DOE directive, 
TPA milestones, etc.). Typical assumptions include operating schedules, waste 
generation rates, stream compositions, modes of operation, etc. The operating 
facilities and projects provide estimates of volume, composition, and 
radionuclide content data for each distinct waste stream exiting the facility. 
In addition to the projected facility waste generation rates, the processing 
schedules of each of the plants are factored into the projection. For the 
Plutonium-Uranium Extraction (PUREX) facility, B Plant, and 100 Area 
facilities the projected volumes of waste generated from TCO are estimated and 
entered. For the Plutonium Finishing Plant (PFP), 300 Area, 400 Area, and 
Tank Farms, monthly waste generations are entered from facility inputs and/or 
actual observed generation rates. These projected waste generation rates and 
plant schedules are used to project waste volumes that each plant will be 
producing per month or year. The composition data is used to calculate Waste 
Volume Reduction Factors (WVRFs) and to determine waste segregation 
requirements (due to chemical, radionuclide, or heat content). The WVRF 
(Riley, 1988) is defined as the percent of water (by volume) that can be 
removed from a waste stream to achieve a certain interim waste form such as 
double-shell slurry feed. From the facility assumptions, a matrix of basic 
assumptions for the three cases to be incorporated into the OWVP projections 
were prepared and presented to WHC management -and program office for approval . 

Once the projection cases have been approved, the database of past waste 
gains, transfers, and evaporations is updated with data from the most recent 
months of Tank Farm operations. The early years of the projection are 
simulated in mor~ detail than the later years. In the first period of the 
projection, monthly waste volumes are predicted. For the last years of the 
projection, yearly waste volumes are predicted. 

The processing sequence in the simulation is designed to model the actual 
activities in the tank farms. After a dilute receiver tank is filled with 
waste, the contents are transferred to an available holding tank. The dilute 
waste must remain in the holding tank for at least four months to allow for 
sampling and characterization before it can be transferred to the 242-A 
Evaporator feed tank (Tank 102-AW) for evaporation. After dilute waste is 
concentrated in the 242-A Evaporator, it is sent to a slurry receiver tank 
(Tank 106-AW) as Double-Shell Slurry Feed (DSSF) which will eventually be 
disposed of through the Low-Activity Waste (LAW) pretreatment and 
vitrification process. 

The processing sequence for the Neutralized Current Acid Waste (NCAW) solids 
is for the solids to be washed in-tank and then immobilized in the High-Level 
Waste (HLW) vitrification plant. The separated supernates and washes will be 
pretreated to form high-level and low-activity waste streams . The HLW 
vitrification facility will incorporate high-level and transuranic (TRU) 
wastes into a glass matrix for disposal . The low-activity waste stream will 
be sent to LAW vitrification for final disposal. 

6 
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3.0 GENERAL FACILITY DESCRIPTIONS AND ASSUMPTIONS 

A brief description of the facilities and projects pertinent to this 
projection are listed in the following section. Facility operating dates , 
waste generation volumes, WVRFs, flushes, and other pertinent assumptions are 
described. This information has been summarized for each of the three cases 
in Table 9, which is included at the end of this section. The spreadsheet for 
the Baseline Case (Section 5.1) lists the waste generations for each year for 
facilities that presented a range of waste generation rates (e.g., S Plant and 
T Pl ant). 

3.1 B Plant/WESF 

B Plant was constructed in 1945 to recover plutonium by the bismuth phosphate 
process. The facility was refurbished in 1967 to recover cesium and strontium 
byproducts from the high level waste tanks (Kutsch, 1996a). In 1974, the 
Waste Encapsulation and Storage Facility (WESF), was constructed on the west 
end of B Plant to support B Plant's mission. WESF's original mission was to 
encapsulate, cool, stor~, and monitor the high heat generating cesium and 
strontium capsules. The byproduct recovery mission was completed in FY 1984 
and B Plant was once considered for waste pretreatment. B Plant is no longer 
considered a viable option for pretreatment of Hanford tank waste and is 
presently transitioning to shutdown in FY 1998. 

B Plant discharges a low-level miscellaneous waste stream (dilute non­
complexed waste) resulting from cell drainage, vessel clean-out, condensate 
collection, etc. Future TCO activities will generate wastes that can be 
separated into three categories (Smith, 1994): 1) aqueous phase waste 
generated during organic solvent removal (may be complexed waste); 2) dilute 
non-complexed (ON) waste; and 3) uncharacterized waste resulting from vessel 
flushing (assumed to be ON waste). Uncharacterized wastes will be 
characterized when they are produced. 

B Plant/WESF projected miscellaneous waste generations for the Baseline Case 
(Kutsch, 1996b) were 9 Kgal/month during FY 1996 and 5 Kgal/month until plant 
stabilization has been completed. Cleanout and stabilization of B Plant is 
estimated to occur from FY 1996-1998 and will generate approximately 125 Kgal 
of additional uncharacterized (assumed to be dilute non-complexed in this 
projection) TCO wastes (Kutsch, 1996). When B Plant has _ completed TCO, WESF 
will continue to generate approximately 5 Kgal/year of waste from 1999-2028. 
The WVRF to evaporate either B Plant miscellaneous or TCO waste to OSSF is 99 
(Sederburg, 1995) . No flushes are anticipated for B Plant miscellaneous or 
TCO streams based on their dilute nature and lack of solids. 

All three cases in this document were based on the waste generations described 
above. The upper waste rate supplied by B Plant engineers (Kutsch, 1996b) 
would increase the B Plant/WESF monthly waste generation from 5 Kgal/month to 
approximately 8 Kga1/month from 1997-1998. 

3.2 242-A Evaporator and LERF 

The 242-A Evaporator was restarted on April 15, 1994. To understand the 
projection model for the 242-A Evaporator, it is necessary to understand the 
w~ste flow during evaporator operation and the simulation model. Waste from 

7 
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the dilute holding tanks are transferred into the evaporator feed tank (Tank 
102-AW). Waste in the feed tank is then transferred to the 242-A Evaporator 
for boil-down. In the evaporator operation, four to six months is required 
for wastes to be sampled and inalyzed per Evaporator DQO requirements (Von 
Bargen, 1995) before they can be evaporated. 

o This projection model assumed that the 242-A Evaporator would operate in 
a "Linked Run" process mode (Guthrie, 1993). A "Linked Run" is a 
continuous operation of the 242-A Evaporator, made possible by 
simultaneously transferring from the DST's to the Evaporator feed tank 
(Tank 102-AW). 

o A period of four to six months is required from the time a holding tank 
is filled with dilute wastes before the waste can be evaporated. This 
period allows time for sampling and analysis, documentation, and 
facility preparation (Guthrie, 1993). These projections assumed that a 
four month period would be required for these purposes. 

o In the computer simulation, dilute waste is transferred to the 
evaporator feed tank (Tank 102-AW) for evaporation. Provided the wast~ 
has not reached its concentration limit, the monthly evaporation is 
continued until the maximum Waste Volume Reduction (WVR) for the month 
is achieved. 

o The desired WVR for each 242-A Evaporator campaign is determined by 
boil-down studies, computer simulation, and/or process control 
sampling. The concentration of waste increases after each pass through 
the Evaporator until it reaches a concentration level consistent with 
engineering studies. The waste volume projection model of the 242-A 
Evaporator operation used in these projections cases produced DSSF with 
a specific gravity of 1.41. Upon reaching the desired concentration 
level, the concentrated waste is transferred to the evaporator receiver 
tank (Tank 106-AW). At the end of a campaign or when Tank 106-AW has 
been filled, DSSF is transferred to a holding tank. 

o The Liquid Effluent Retention Facility (LERF) with a 13 million gallon 
storage capacity was used to store the evaporator process condensate 
until the condensate could be treated. 

o The ratio of process condensate sent to LERF for every gallon of Waste 
Volume Reduction (WVR) for Evaporator Campaigns 94-1, 94-2, and 95-1 was 
1.29, 1.24, and 1.26, respectively (Guthrie, 1996). The average for the 
first three campaigns was 1.26 gallon of condensate/gallon of WVR which 
was the value used in this document to project future condensate 
production. The evaporator seal water and demister spray upgrade could 
reduce future process condensate production to 1.15 gallon of 
condensate/gallon of WVR which would lower the value used for future 
projections. The Effluent Treatment Facility started to process the 
condensate stored in LERF Basins 42 and 43 in November 1995 and · 
processed all stored condensate by August 1996 (Wagner 1996). Since the 
Effluent Treatment Facility has a. capacity of approximately 50 Mgal/year 
(Wagner, 1996), it was assumed that LERF capacity would not limit future · 
evaporator operations. 

8 
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o The maximum monthly WVR during Evaporator operation should be 
approximately 1500 kgal/month based on a near optimum Campaign 94-2 
performance with approximately a 50% initial WVR per pass through the 
evaporator. (Guthrie, 1996) . 

o An average evaporation rate of 750 Kgal/month (Guthrie, 1996) was used 
in this simulation taking in to consideration: 

- the 242-A Evaporator historical processing rates 
- downtime between campaigns 
- waste characterization 

staging and tank transfers 

o The simulation used in this projection evaporates all dilute wastes to a 
concentrated interim storage form in the same year that a tank has been 
filled. This assumption is valid if the evaporator is operating and the 
yearly waste generation rate has not exceeded the annual WVR limit of 
the evaporator. Historically, dilute wastes were concentrated to near 
the aluminate boundary which would produce concentrated wastes with a 
specific gravity which could range from 1.3 to 1.67. However, it has 
been noted that all of the DSTs currently on the Flammable Gas Watch 
List (i.e., tanks with safety concerns related to hydrogen build-up) 
have specific gravities greater than 1.4 (Reynolds, 1994). To avoid 
production of future Flammable Gas Watch List tanks, it has been 
proposed that all future waste concentrations should be limited to a 
specific gravity of 1.41 unless additional technical evaluation shows 
flammable gas will not build-up (Fowler, 1995a and Fowler, 1995b). 

The waste volume projection model of the 242-A Evaporator operation used 
in projections thru 1994, typically produced DSSF with a specific 
gravity of 1.50-1.55. Reducing these wastes to a specific gravity of 
1.41 could increase waste storage volumes by approximately 22-35 
percent, depending on the chemical composition of the waste. This 
document projected DST needs based on the evaporation of wastes to a 
specific gravity of 1.41. 

o The first Evaporator Campaign (94-1) started on April 15, 1994 and 
evaporated the wastes stored in Tanks 102-AW, 106-AW, and 103-AP. This 
campaign achieved approximately 2.42 Mgal of WVR. 

o The second Evaporator Campaign (94-2) started on September 22, 1994 and 
evaporated the wastes stored in Tanks 102-AW, 106-AW, 101-AP, 107-AP, 
and 108-AP. This campaign achieved approximately 2.79 Mgal of WVR. 

o The third Evaporator Campaign (95-1) started on June 8, 1995 and 
evaporated the wastes stored in Tanks 102-AW, 106-AW, 107-AP, and 
108-AP. This campaign achieved approximately 2.16 Mgal of WVR . 

o The fourth evaporator campaign (96-1) started in May 1996 and evaporated 
dilute non-complexed wastes stored in Tank 104-AP (from Tanks 102-SY, 
105-AW, and 102-AY). · This campaign achieved 1.12 Mgal of WVR (Guthrie, 
1996b). 

o The fifth evaporator campaign (97-1) is assumed to start in February 
1997 to evaporate Tank 105-AP (dilute non-complexed waste from 
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Tank 101-AN). The sixth evaporator campaign (97-2) is assumed to start 
in the summer of 1997 to evaporate dilute complexed waste from Tanks 
101-AY and 106-AN. 

o The Baseline projection assumed that evaporation capability would be 
available annually to evaporate all dilute wastes. The annual 
evaporation of dilute waste minimizes tank space requirements and allows 
site cleanup activities to continue unabated to allow completion of TPA 
milestones. 

o Previous projections assumed that the 242-A Evaporator would require a 1 
year outage for maintenance and or upgrades every 10 years based on a 10 
year design life of the 242-A Evaporator (WHC-EP-0342). The Baseline 
projection assumed the 242-A Evaporator would operate thru FY 2005 with 
additional · evaporator capability coming on line in FY 2005 to allow 
annual evaporations through FY 2015. 

o Evaporator training runs prior to evaporator operation .were estimated to 
add approximately 50 Kgal/year to tank farms and 50 Kgal/year to the 

· LERF for evaporator certification training (Guthrie, 1996). The 
training run in April 1995, added 57 Kgal to DSTs. 

o Evaporator flushing after each campaign was previously projected to add 
_ 35 Kgal/campaign (Haigh, 1992). Actual flushes for the first three 

campaigns completed since April 1995 have varied from 27 to 58 
kgal/campaign. 

o Projected waste generations for the 242-A Evaporator due to 
training/flushing for FY 1995 evaporator operations was 85 Kgal. For 
the years 1996-1999, it was estimated that 1 to 2 campaigns would be 
required each year based on waste generations, segregation requirements, 
and tank space availability. The additional operations would be needed 
to evaporate the anticipated increased SWL (complexed and non-complexed) 
and TCO wastes. Based on these considerations, the projected waste 
generation for the evaporator was increased to 100 Kgal/year for the 
period 1996-1999. From FY 2000 on, the estimated evaporator waste 
generation was reduced to 85 Kgal/year. The WVR for evaporation of 
these flushes to DSSF was 99 (Sederburg, 1995). 

3.3 Grout 

o No additional Grout Vaults are scheduled to be poured at the Hanford 
site. TWRS program planning requires that all tank wastes be separated 
into low-activity and high-activity fractions and each fraction be 
immobilized into suitable waste forms for ultimate disposal. Tanks that 
were originally designated and set aside as grout feed tanks were used 
for other purposes. 

3.4 Effluent Treatment Facility 

o A new facility called the Effluent Treatment Facility (ETF) started 
operation in November 1995 to process the stored evaporator condensate 
from the LERF, newly generated evaporator condensate, and aqueous waste 
water containing low specific radioactivity (Wagner, 1996). Treated 
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effluent i s dis charged t o the State Approved Land Dis posal Side (SALOS) , 
no r th of the 200 West Area . Thi s site was chosen t o all ow tri t i um to 
dec ay away before the grou ndwate r migrat i on reaches t he Co l umbi a River. 
The ETF does not remove t r i t ium because no feas i ble production-scal e 
tritium removal technology presently ex i sts. The ETF has a capacity to 
treat 50 Mgal/year for future feeds. The ETF should not send any 
streams to DSTs . 

3.5 PFP 

The Plutonium Finishing Plant (PFP) is a facility in the 200 West Area which 
houses the processes and supporting operations for (Bergquist , 1996): 

1) stabilization of reactive solid residues by muffle furnace calcination 
. (OPERATIONAL); 

2) shipping, receiving and storage of special nuclear materials 
(OPERATIONAL); 

3) analytical and development laboratories (OPERATIONAL); 
4) treatment and handling of PFP liquid wastes destined for tank farms and 

the ETF (OPERATIONAL). 

An Environmental Impact Statement (EIS) was issued for public comment in 
November 1995 covering the PFP facility stabilization and clean out. Since 
the record of decision is not expected until late in FY 1996, the waste volume 
projection for PFP was based on the preferred alternative identified in the 
EIS for facility cleanout and stabilization. The volume of waste anticipated 
to be produced for the Baseline Case is developed from the existing waste 
generation rate at PFP (100 untreated gallons/month), and the anticipated use 
of a direct denitration vertical calciner coupled with an ion exchange 
pretreatment system currently being developed and tested by the development 

. laboratories . The vertical calciner (Bergquist , 1996) is the most promising 
technology for plutonium residue stabilization and facility clean out. The 
Baseline Case would generate a total of 30 Kgal of waste from 1996 through 
2006 (Bergquist, 1996). The WVRF to evaporate PFP wastes to DSSF is 81 
(Sederburg, 1995) .. Flush volumes for PFP stabilization waste streams is 22 
per cent (flushes of waste transfer lines from PFP to 244-TX and from 244-TX 
to Tank 102-SY). 

Although the waste generations used for the Lower and Upper Planning Cases 
were the same as those used for the Baseline Case, generation volume for PFP 

. stabilization could run as high as 36 Kgal for other stabilization methods 
(Bergquist, 1996). The percent solids experienced in past PFP waste 
generations are listed below (Barrington, 1991): 

3.6 PUREX 

% Solids in PRF waste 
% Solids in RMC waste 
% Solids i n lab waste 

3.5% 
4.4% 
4.5% 

The Plutonium Uranium Extraction (PUREX) Facility was used to separate 
irradiated N Reactor fuel into plutonium nitrate, uranyl nitrate hexahydrate 
(UNH), neptunium nitrate, and waste products. The main processing operations 
involved dissolution of cladding and irradiated fuel, solvent extraction and 
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conversion o·f plutonium nitrate to plutonium oxide. Acid recovery, solvent 
treatment systems, and off-gas treatment supported the major processes . 

Westinghouse Hanford Company has been directed by the Department of Energy 
(DOE) to proceed with deactivation of PUREX. A detailed plan for the 
deactivation of the PUREX facility was completed in the fourth quarter of FY 
1993. Deactivation of PUREX started in April 1994 and will continue through 
FY 1997 (Ethington, 1996) with most of the waste being sent to DSTs by the end 
of FY 1996. It is assumed that all waste transfers from PUREX to the DST 
system will cease once deactivation has been completed. 

The amount of waste remaining to be transferred from PUREX to the DSTs for all 
three projection cases was projected to be 45 Kgal of low level non-dangerous 
waste (Ethington, 1996). Based on the average waste composition presented for 
PUREX TCO wastes, the WVRF for evaporation of PUREX TCO wastes to DSSF is 99 
(Sederburg, 1995). Flush volumes for PUREX TCO waste streams is 10 per cent . 

3.7 S Plant 

S Plant (or 222-S Labs) is a dedicated laboratory facility. The Laboratory 
currently provides analytical chemistry services in support of Westinghouse 
Hanford Company's processing plants and tank characterization. Emphasis is on 
waste management processing plants, environmental monitoring programs, B 
Plant, Tank Farms, 242-A Evaporator, Waste Encapsulation Storage Facility 
(WESF), PUREX Facility, Plutonium Finishing Plant (PFP), research support 
activities, and essential materials. Most of the radioactive liquid waste 
generated at the laboratory complex originates from analytical activities 
performed within the 222-S Laboratory in support of tank characterization 
(Collins, 1996). Radioactive and radioactive hazardous (mixed) wastes 
generated by the 222-S Laboratory are discharged to the 219-S Waste Handling 
Facility. Dilute, non-complexed wastes are currently being transported to 
204-AR vault via tanker truck. Projected S Plant monthly waste generations 
rates (Collins, 1996) were approximately 8 Kgal/month for FY 1996 and 10 
Kgal/month for FY 1997 through 2028 for the Baseline Case. All three 
projection cases used the same waste generation rates. Based on the waste 
composition presented for 222-S Laboratory wastes, the WVRF for evaporation of 
222-S miscellaneous wastes to DSSF is 99 (Sederburg, 1995). Flush volumes for 
222-S waste streams is 22 per cent. 

3.8 Salt Well Liquid Pumping 

Salt Well Liquid (SWL) pumping will occur for single-shell tanks (SSTs) which 
have 50,000 gallons or more of drainable interstitial liquid. Pumping is 
scheduled to stop when the output rate decreases to 0.05 gallons per minute. 
SWL pumping assumptions for all three projection cases are listed below: 

o The Baseline Case used a 50 percent saltcake porosity/21 percent sludge 
porosity resulting in a remaining volume of 5.57 million gallons (Brown, 
1996) of SWL to be pumped from FY 1996 through the end of FY 1999 to 
meet TPA milestone M-41-00 (volume for Tank 106-C included with single 
shell tank solids retrieval). The schedule for SWL pumping (Saueressig, 
1996) delays pumping of complexed SWL and flammable gas tank wastes in 
200 W Area until FY 1998. The WVRF for evaporation of non-complexed SWL 
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to DSSF is 47 (Sederburg, 1995). The WVRF for evaporation of complexed 
SWL to Complexant Concentrate (CC) is 10 (Sederburg, 1995). 

o Flushing of the salt well liquid and transfer lines will generate 
approximately 1.45 Mgal (26 percent) of water (Brown, 1996). The WVRF 
used for this flush is 99 (Sederburg, 1995). 

o Approximately 1.75 Mgal (31 percent) of the total SWL volume is 
complexed based on available analytical information. 

o The pumping schedule for the Baseline Case is presented in Table 3 based 
on the March 5, 1996 Draft Interim Stabilization Tri-Party Agreement M-
41-00 Recovery Plan (Saueressig, 1996). Total volumes were taken from 
Brown (1996) at 50% saltcake porosity/21% sludge porosity. 

Table 3. Salt Well Pumping Schedule for the Baseline Case 

Salt Well Pumping Schedule for 50% Saltcake/21% Sludge Porosity 
(Brown, 1996) 

FISCAL EAST AREA WEST AREA TOTALS 
YEAR DN I DC DN I DC 

1989 55 KGAL: 0 KGAL 0 KGAL: 17 KGAL 72 KGAL 

1990 44 KGAL: 0 KGAL 0 KGAL: 0 KGAL 44 KGAL 

1991 227 KGAL: 0 KGAL 0 KGAL: 0 KGAL 227 KGAL 

1992 121 KGAL: 0 KGAL 0 KGAL: 0 KGAL 121 KGAL 

1993 0 KGAL : 0 KGAL 37 KGAL: 0 KGAL 37 KGAL 

1994 189 KGAL: 0 KGAL 32 KGAL: 0 KGAL 221 KGAL 
I 

1995 194 KGAL: 105 KGAL 18 KGAL: 0 KGAL 317 KGAL 

1996 4 KGAL : 0 KGAL 272 KGAL : 0 KGAL 276 KGAL 

1997 255 KGAL : 494 KGAL 1399 KGAL: . 0 KGAL 2148 KGAL 

1998 133 KGAL: 395 KGAL 1265 KGAL : 530 KGAL 2323 KGAL 

1999 0 KGAL : 23 KGAL 432KGAL:317 KGAL 772 KGAL 

2000 0 KGAL : 0 KGAL 0 KGAL: 0 KGAL 0 KGAL 

I 111222 
I 

1017 KGALI 3455 
I II 6558 KGAL I TOTALS KGAL: KGAL: 864 KGAL 

o Total Amount of SWL to be pumped from FY 1996-1999 for the Baseline Case 
is approximately 5. 57 Mgal without flush. 

o Tank 101-AN was designated as the East Area dilute non-complexed SWL 
receiver tank. 

o Tank 101-AY is currently designated as the East Area complexed SWL 
receiver tank. This projection assumed that the contents of Tank 101-AY 
were pumped to Tank 108-AP in late FY 1996 to allow Tank 101-AY to be 
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used for in-tank washing. Tank 108-AP would be the future receiver for 
East Area Complexed SWL. 

o Pumping SWL in West Area presents special problems due both to the 
limited tank space available and due to the transuranic (TRU) heel in 
Tank 102-SY . Tanks 101-SY and 103-SY contain complexed waste and are 
also designated as Watch List Tanks. Addition of waste to Watch List 
tanks is prohibited unless a safer alternative cannot be found. 

Therefore, Tank 102-SY was designated as the West Area SWL receiver for 
both non-complexed and complexed SWL starting in FY 1998. Tank 102-SY 
contains approximately 133 Kgal of TRU solids (Table 8) that are not 
scheduled to be retrieved until 12/1998 (Barton, 1996). Historically, 
complexed waste and TRU wastes have been segregated to minimize the 
amount of waste requiring more expensive disposal and to comply with 
U.S. Department of Energy (DOE) Order 5820.2A. The Hanford Site has 
implemented this order by segregating waste that was considered 
complexed (greater than 10 grams/liter total organic carbon) from TRU 
waste sludge (Reynolds, 1995). The schedule presented in Table 3 would 
require pumping complexed SWL over the sludge in Tank 102-SY in order to 
meet TPA milestones for the years 1998-1999. Studies are being 
conducted to resolve this issue and to determine exactly how much of the 
waste in the 200 West Area are complexed (Estey, 1996). Some options 
include--delaying complexed SWL pumping in West Area until Tank 102-SY 
solids are retrieved; accelerating the retrieval of the TRU solids from 
Tank 102-SY; dilution and retrieval of the waste from either Tank 101-SY 
or 103-SY to free up additional tank space; conduct experiments to prove 
the complexed SWL can be added to the TRU solids in Tank 102-SY without 
solubilizing the TRU; or use a DCRT to pump complexed SWL to East Area 
without sending the waste to Tank 102-SY. In this projection, the 
complexed wastes are shown being pumped to Tank 102-SY to meet the 

.revised TPA schedule (Saueressig, 1996). 

3.9 Single-Shell Tank Solids Retrieval 

o The TPA start date for retrieval of Tank 106-C (M-45-03A) is October 
1997 but this projection assumed that the start date for retrieval of 
Tank 106-C would be October 1996 to satisfy Safety Initiative 6e (Wang, 
1994 and Grumbly, 1993). Retrieval of Tank 106-C solids will require 
approximately a 3:1 ratio of dilution water to solids (Estey, 1994). 
Solids retrieved from Tank 106-C will be stored in Tank 102-AY. 

o Approximately 12.2 Mgal of sludge and 23.4 Mgal of saltcake will be 
retrieved from SSTs (Hanlon, 1995). Dilution of these solids for 
retrieval and pretreatment results in a total of approximately 139 Mgal 
(Shelton, 1995). 

o Retrieval of the remaining solids from all 149 SSTs will begin in 
December 2003 (M-45-03-Tl) and be completed by the end of FY 2018. 
Saltcake will be diluted to 5 M Na and sludge will be diluted to 10 
weight percent solids. Approximately a 3:1 ratio of dilution water to 
solids will be required for the retrieval of the remaining SST solids. 
It is further assumed that all solids will be removed from the SSTs and 
that SST site closure will be complete by FY 2024 (M-45-06). 
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o The retrieval schedule for SST solids for all three projection cases was 
based on Case P21B of the TWRS Disposal Program assumptions 
(Washenfelder, 1996a) with 0.7 Mgal of the retrieved waste volume 
shifted from 2004 to 2005 . (Note: A different schedule was received too 
late to be included in these projection cases (Washenfelder, 1996b)). 
Approximately 2.8 Mgal (retrieved volume) of wastes would be retrieved 
during the period 2004-2005 beginning with Tanks 103-AX, 103-C, 102-A, 
and 105-C. The as retrieved volumes for the remaining SST solids are 
shown in the spreadsheet for the Baseline Case (Section 5.1) and are 
based on retrieval at 5 M Na. It was assumed that the as retrieved SST 
wastes would be concentrated to 7 M Na for storage purposes which 
increases evaporation needs during the period 2004-2015 (Washenfelder, 
1996b). 

3.10 Solid Waste Trench 31 Leachate 

A leachate collected from the mixed waste landfill (Trench 31). The maximum 
daily leachate volume is estimated to be 110,000 gallons from the 24 hour/25 
year precipitation event (McKenney, 1994). There is only a remote chance that 
this waste stream will be transferred to DSTs and this stream has not been 
included in any of the three projection cases. 

3.11 T Plant 

T Plant's primary mission is decontamination and treatment of radiologically 
and chemically contaminated waste and equipment located throughout the Hanford 
site (Triner, 1996). T Plant also provides inspection and repackaging 
services to various Hanford facilities and the certification (hydrostatic leak 
testing) of the railcars used to transport liquid wastes to Tank Farms. New 
railcars are being procured which will eliminate the need for hydrostatic leak 
testing and the projected waste volumes reflect this decrease. The 2706-T 
Low-Level Decontamination Facility (where low-level equipment decontamination 
is performed) is an approved decontamination facility that commenced operation 
in September 1994. Limited 221-T canyon decontamination activities (primarily 
Tank Farms long-length contaminated equipment) were initiated in 19~5. 

T Plant is currently testing new decontamination techniques (ice blasting and 
CO2 decontamination systems) which have reduced liquid waste generations from 
those reported previously. Dilute, non-complexed wastes collected at T Plant 
during decontamination, repackaging, condensate collection, or railcar 
certification are currently being transported to 204-AR vault via railcar. 
These wastes contain approximately 5 % solids (Triner, 1996). Projected T 
Plant monthly waste generations (Triner, 1996) were based on a combination of 
anticipated work loads and actual observed generation rates. The projected 
volumes supplied by T Plant engineers decreased from 3.6 Kgal/month in FY 1996 
to 2.5 Kgal/month in FY 2028 (waste volume generations for each year are shown 
i~ the spreadsheet for the Baseline Case--Section 5.1). All three projection 
cases used the same generation rates. The WVRF for evaporation of T Plant 
miscellaneous wastes to DSSF is 99 (Sederburg, 1995). Flush volumes for T 
Plant waste streams is 22 per cent . 
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3.12 Tank Farms 

There are currently 28 double-shel l tanks (DSTs) used to rece i ve , store , and 
evaporate the liquid wastes generated at the Hanford facil i ties to an interim 
waste form. The interim waste form (e .g., DSSF) is currently stored in tank 
farms awaiting pretreatment and vitrification for final disposal. Tank farm 
waste generation sources and operational considerations are listed below for 
the aging and non-aging waste tanks. Tank Farm waste generations are 
primarily from line, cross-site, and air-lift circulator flushes. 

Aging Double-Shell Tanks 

Four of the DSTs (AY and AZ farms) are designated as aging waste tanks that 
were designed to store high-heat wastes (e.g., NCAW wastes or wastes 
containing high-heat loads due to the presence of 90Sr or 137Cs). The aging 
waste tanks are equipped with condensers and air-lift circulators. The 
purpose of the condensers is to handle the vapors from primary tank vent 
systems when hot liquid is present . Condensates are collected in catch tanks 
(e.g., 151-AZ, 152-AX , or TK-417) and returned either to an aging waste tank 
or to a dilute receiver tank. The air-lift circulators aid in suspending NCAW 
solids and in heat removal. Air-lift circulators require periodic flushing to 
prevent clogging. 

Aging waste tank operation assumptions used in all three projections follow: 

o Aging waste tanks can be used for storage of dilute non-aging waste . 

o It is assumed that there will be no additional aging waste produced by 
the Hanford facilities. However, certain wastes containing high 90Sr or 
137Cs contents may require storage in aging waste tanks due to their 
radioactivity. 

o Single-shell tank (SST) solids retrieved from Tank 106-C will be stored 
in an aging DST (Tank 102-AY) due to the high heat contents of the 
solids. 

o One million gallons of aging tank space is kept available for receiving 
the contents of an aging waste tank, in the unlikely event of a tank 
leak (Department of Energy order 5820 . 2A). 

o Tank 102-AY was designated as the 200 East Area dilute receiver for non­
complexed wastes through mid FY 1996 and then Tank 106-AP was designated 
as the 200 East Area dilute receiver. This change allowed Tank 102-AY 
to be used to store the solids retrieved from Tank 106-C in FY 1997. 
Tank 106-AP is currently receiving direct transfers of wastes from B 
Plant and rail or truck shipments via 204-AR vault from S Plant, T 
Plant, 100 Area, 300 Area, and 400 Area . 

Non-Aging Double-Shell Tanks 

The remaining 24 DSTs are called non-aging waste tanks and are used to store 
wastes that do not contain high-heat loads in accordance with .applicable 
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operational and waste segregation policies. Non-aging waste tank operation 
assumptions are as follows: 

o Approximately 66 Kgal of caustic will be added to Tank 107-AN in FY 1997 
to mitigate the low caustic condition in the tank for all projection 
cases (Carothers, 1996a and 1996b). 

o Operational tank usage for this projection are summarized in Table 4. 

o Starting in FY 1999, 0.72 Mgal of operational space in the evaporator 
Feed and Receipt Tanks (Tanks 102-AW and 106-AW) was used as spare space 
(Awadalla, 1995) in all three projection cases. 

o It was assumed that the TRU solids in Tank 102-SY would be retrieved to 
Tank 105-AW starting in December 1998 (Barton, 1996). The NCRW solids 
in Tank 105-AW were not combined with the solids in Tank 103-AW in this 
projection. 

Table 4. Operational Tanks and Usage 

Operation I Designated Tank 

Evaporator Feed Tank Tank 102-AW (modeled as a full tank) 

Evaporator Receiver Tank Tank 106-AW (tank level varies) 

Dilute Receiver Tank Tank 105-AW (PUREX direct transfers) 

Dilute Receiver Tank Tank 106-AP (1996-1999) 

200 East SWL Receiver (ON) Tank 101-AN 

200 East SWL Receiver (DC) Tank 108-AP 

200 West SWL Receiver (ON) Tank 102-SY 

200 West SWL Receiver (DC) Tank 102-SY 

Private Contractor Feed Tanks Tanks 106-AP and 108-AP 

Intermediate Staqinq Tanks Tanks 102-AP and 106-AP 

Sr/TRU/Entrained Solids Tank 102-AZ (6/2002-mid FY 2003) 
Return Waste 

Sr/TRU/Entrained Solids Tank 101-AZ (mid FY 2003-2015) 
Return Waste 

Spare Tank Space Tank 103-AP (1996-1998) 

o Flushes are generated during the receipt of waste transfers either from 
railroad tank cars, tanker trucks, or after tank to tank transfers. 
Percent flushes are included with a description of each of the facility 
generations in Section J. 

o Some proposed tank usage changes were received too late to incorporate 
in these projections. These changes for the 200 East Area would include 
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the use of Tank 101-AN as the complexed SWL receiver and use of Tank 
106-AP as the non-complexed SWL rece i ver (Hanson , 1996). 

Projected waste generations for Tank Farms were based on a combinat i on of 
previously observed waste generation rates and anticipated operational needs 
that are explained below: 

o Tank Farm water additions to DSTs. Tank Farms waste generation rates 
and flushing activities generally increase with the restart of the 242-A 
Evaporator due to the additional waste transfers. The 242-A Evaporator 
was restarted in April 1994. During the period April 1994 through May 
1995, the average monthly waste generation rate for Tank Farms was 10.92 
Kgal/month. The average monthly waste generation for Tank Farms during 
FY 1996 was -7_3 Kgal/month. The target rate set for Tank Farms waste 
generations was 10 Kgal/month. All three projection cases estimated 
that Tank Farms would generate 10 Kgal/month or 120 Kgal/year to cover 
transfer line and air-lift circulator flushes. The WVR for evaporation 
of these flushes to DSSF was 99 (Sederburg, 1995). 

o Cross~site Transfers. All projection cases assumed that either the 
existing cross-site transfer line or the new cross-site transfer line 
(Project W-058, scheduled to be completed in 1998) would be available to 
allow cross-site transfer of SWL, facility generations, DST solids from 
Tank 102-SY and/or SST solids. Without operable cross-site lines many 
of the TPA milestones involving West area wastes could not be achieved. 

Previous projections have estimated that 50 Kgal of water (35 Kgal 
testing+ 20 Kgal for transfer) would be needed for cross-site 
transfers. In this projection the water addition for cross-sites was 
reduced to 35 Kgal/transfer due to waite minimization actions defined 
for the FY 1995 transfer. During the period 1997-1999, approximately 
two cross-sites would be needed each year due either to the volume of 
SWL being pumped or to the pumping of noR-complexed and complexed SWL 
through Tank 102-SY during the same year. Based on the projected cross­
site testing and transfers anticipated, 70 Kgal/year was projected for 
the period FY 1996-2015. All three projection cases used thS same 
volumes for cross-site transfer line tests and flushes. The WVR for 
evaporation of these flushes to DSSF was 99 (Sederburg, 1995) . 

o Tank Fill Limits (except for special tank fill considerations): 

- AY, AZ Tanks: 980 Kgals 
- All other DSTs: 1140 Kgals 

o The assumptions used to simulate tank transfers in this projection are 
listed below: 

- Tank 102-SY: 879 Kgal in the tank, and PRF not operating, pumped 
down to 50 Kgal above solids . 

- Tank 102-AY: Start transfer at 900 Kgal. 
- Tank 105-AW and other dilute receivers: Start transfer at 

1000 Kgal, pump down to 50 Kgal above solids. 
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3.13 U03 Facility 

The U0
3 

Facility concentrated and calcined uranyl nitrate hexahydrate (UNH) 
recovered by the PUREX plant to produce uranium oxide (U03 ) and nitric acid 
(HN03 ). Until now, the U03 Facility has not produced any DST wastes . 
Rainwater collected at the facility will be sent to cribs. 

3.14 Waste Sampling and Characterization Facility (WSCF) 

The Waste Sampling and Characterization Facility (WSCF) was started in FY 
1994. This projection assumed that WSCF would send its waste to ETF and not 
to DSTs (Collins, 1996). 

3.15 100 Area 

100-N Basin 
The 100-N Basin was constructed in 1963 to receive irradiated fuel assemblies 
discharged from the N Reactor for the purpose of inspection, storage, and 
preparation for shipment. In 1988 the N Reactor was placed in a "cold 
standby" status (shutdown but capable of restarting). In 1989 all nuclear 
fuel was removed from N Basin and transferred to K Basin. In 1991 the 
Department of Energy-Richland (DOE-RL) directed Westinghouse to begin 
deactivation activities. A significant quantity of radioactively contaminated 
equipment, hardware, debris, and sediment have accumulated in 100-N Basin that 
will need to be removed. Deactivation of the N Basin Facility will occur over 
the period FY 1996 through 1997. For the Baseline Case, it was assumed that N 
Basin water and Emergency Dump Basin water would be transferred to ETF for 
processing (Greenidge, 1996). Approximately 524 gallons of sediment would be 
slurried in 13,000 gallons of North Cask Pit residual water and transferred to 
DSTs in FY 1997. The same waste generation volume was used for all three 
cases. 

100-K Basin 
Fuel handling operations have resulted in some cladding damage to N-Reactor 
fuel. Subsequent fuel oxidation resulted in fuel and fission products 
accumulating in fuel canisters and in K Basin where the fuel handling 
occurred. Aluminum oxide, iron oxide, concrete grit, and other debris has 
accumulated and mixed with the fuel corrosion products to form a sludge on the 
basin floor. Approximately 350 Kgal of water and sediment (approximately 18.5 
Kgal of sediment) would be transferred to DSTs (Alderman, 1996). Transfers 
would occur on a monthly basis over a four year period (1997-2000). The above 
generations for 100-K Basin cleanout were used in all three projection cases. 
(Late Note: Generations from 100-K Basin could be delayed until 1999 and be 
received on a weekly basis). 

105-F & 105-H Basins 
Plans to cleanout the 105-F and 105-H Basins are still being reviewed and the 
date of cleanout is uncertain due to funding. The projected plan is to clean 
out the 40,000 gallons in 105-F in the year 2000 and the 200,000 gallons from 
105-H in the year 2003 (Griffin, 1996). These assumptions for 105-F and 105-H 
Basin cleanout were used for all three projection cases. 

The WVRF for evaporation of all 100 Area Basin wastes to DSSF is 99 
(Sederburg, 1995). Flush volumes for 100 Area wastes i.s 44 per cent. 
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3. 16 300 Area 

Facil i ties i n the 300 Area are used primarily for research and development 
act iv i ties or for analytic al support . Some was t e received in FY 1995 was 
generated by decon of f acil i ties. Liquid wastes from the various 300 Area 
Facilities are trans ferred to the 340 Facility. Liquid wastes collected at 
the 340 Facility are transferred to 204-AR vault in 20 , 000 gallon railroad 
tank cars. Facilities in the 300 Area sent 58 Kgal of waste to DSTs (4.8 
Kgal/month) in FY 1995. The Baseline Case projected 4.5 Kgal/month of 
miscellaneous waste would be generated from 300 Area facilities (Halgren , 
1995b). All three projection cases used the same generation rates. Based on 
the chemical composition supplied for 300 Area waste streams (Halgren, 1995a), 
the WVRF for evaporation of 300 Area miscellaneous wastes to DSSF is 94 
(Sederburg, 1995). Flush volume for 300 Area waste streams is 44 per cent. 

3.17 400 Area 

There are three major facilities in the 400 Area (Miller, 1996). These 
include the Fast Flux Test Facility (FFTF) , the Maintenance and Storage 
Facility (MASF), and the Fuel and Material Examination Facility (FMEF) . 
Radioactive liquid waste i s pri marily generated in conjunction with the 
removal of residual sodium from reactor components or with decon t amination 
activities. A phased process was begun in December 1993 to place the FFTF 
into a radiologically and industrially safe shutdown condition. Shutdown of 
the FFTF has increased the amount of liquid waste generated by the plant's 
Sodium Removal System. Approximately 11 Kgal of wastes were received from 400 
Area in FY 1994-1995 (-0.5 Kgal/month) . The Baseline Case projected 0.5 
Kgal/month of miscellaneous waste would be generated from 400 .Area facilities . 
All three projection cases used the same generation rates . The WVRF for 
evaporation of 400 Area miscellaneous wastes to DSSF is 94 (Sederburg , 1995) . 
Flush volume for 300 Area waste streams is 44 per cent. 

3.18 Phase I Privatization Processing 

o Privatization Concept. The revised DOE strategy for treatment of 
Hanford tank wastes, termed ''privatization," would use private 
contractors to design, permit, build, operate, and decommission the 
facilities for waste treatment and immobilization (DOE, 1995). Final 
details of the privatization work will not be developed until later in 
the process and the assumptions listed below are subject to change. As 
currently proposed, privatization would be divided into two phases . 
Phase I would include privatization of waste tank supernatant 
pretreatment, Low-Activity Waste (LAW) immobilization, and an optional 
High-Level Waste (HLW) immobilization (Washenfelder, 1996b) by two 
private contractors. The scale of processing during Phase I of 
privatization has been established to demonstrate the technical and 
commercial capabil i ty. Phase II of privatization would i nclude 
additional tank waste retrieval, supernatant pretreatment , sludge/ sol id 
pretreatment, LAW immobilizat i on, HLW immobilization, disposit i on of 
encapsulated Cs/Sr, and interim storage of immobilized waste 
(Washenfelder, 1996b) . 
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o Phase I Schedule. The target schedule for Phase I i s summarized below 
and may slightly exceed TPA dates : 

-Cont r ac t Award for Phase lA 
-Start construction 
-Operations 

Augus t 31 , 19 96 
December 31 , 1999 
June l, 2002-June 1, 2011 

o Waste Staging Tanks . It was assumed that Tanks 106-AP and 108-AP would 
be transfe r red to the two private contractors in FY 2000. At the time 
these tanks were transferred to the private contractors they were 
filled with the initial feed to be processed in Phase I. 

Tanks 102-AP and 104-AP were used for intermediate staging of wastes by 
the Project Hanford Management Contractor(PHMC) . Wastes from Tanks 102-
AP and 104- AP were transferred to Tanks 106-AP and 108-AP, respectively , 
approximately one month before the scheduled pretreatment date. 
Intermediate feed staging requires that Tanks 102-AP and 104-AP are then 
immediately refilled with the next scheduled batch of feed. A nominal 
10 days are allocated for setup and transfer of feed to the intermediate 
feed staging tanks - this is small enough to be modeled with an 
immediate refill (Certa, 1996). 

o HLW Pretreatment and Immobilization . Phase I processing of tank waste 
sludges would be conducted within existing DSTs and would involve 
sludges in Tanks 101-AZ, 102-AZ, 102-AY, and the high heat solids 
retrieved from single-shell tank 106-C. In Revision 21 of this 
document, it was assumed that all NCAW solids and the 106-C solids would 
be combined into one aging waste tank (Tank 102-AZ) and that all NCAW 
supernates would be concentrated . into one . aging waste tank (Tank 101-
AZ). · Since that document was published, studies have been completed 
which looked at numerous sludge washing/combination options (Powell , 
1996a and 1996b • • The alternatives for consolidating high heat sludges 
have been reviewed by a decision board comprised of WHC management, a 
DOE/RL representative, and a WDOE representative. It was concluded that 
consolidating all the sludges into a single tank would require 
modifications to the tank farm safety basis. The preliminary decision 
reached was not to consolidate all the high heat sludges into a single 
tank. The selected alternative (Alternative 8 Modified) would wash the 
sludges in the tanks they reside in without additional consolidation of 
solids. The NCAW supernates could not be combined into a single aging 
tank (Tank 101-AY) due to the 5 M Na limit but would be concentrated and 
sent to Tank 101-AY and an additional non-aging tank (Powell, 1996b). 
The in-tank washing assumptions summarized in Table 5 and presented 
below are preliminary and subject to change in future revisions of this 
document. 

In-Tank Washing of Tank 101-AZ Sludge 
o The first step of in- tank washing for all three projection cases 

i nvolved the decanting of ~upernatant from Tank 101-AZ to Tank 101-AY 
(contents of Tank 101-AY previously transferred to AP Farm) in FY 1997 
(Washenfelder, 1996b). The decanted aging waste supernate from Tank 
101-AZ would require storage in an aging waste tank due to its heat 
content . · 
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o Approximately 280,000 gallons of wash solution (0.1 M sodium hydroxide , 
0.011 M sodium nitrate) is added in November 1997 . The sol i ds are 
mobilized wi th mi xe r pumps , settled for one month , and t he was h i s 
decanted i n Jan uary 1998 to a non-aging DST. 

o The washed NCAW solids would then be sampled to determine the 
effectiveness of the washing process . Finally , approximately 160,000 
gallons of solution (0.1 M sodium hydroxide, 0.011 M sodium nitrate) 
would be added to the washed NCAW solids in May 1998. This solution 
would be used to mix and transfer the washed solids to the private 
contractors for disposal during the period June 2002 through January 
2003. 

In-Tank Washing of Tank 102-AZ Sludge 
o The supernatant from Tank 102-AZ is concentrated in-tank and then 

decanted in October 2000. A portion of this supernatant would go to 
Tank 101-AY with the remainder going to non-aging DSTs. Due to 
questions about the allowable final Na concentration and the amount of 
heat in the supernatant, storage of the remaining supernatant could 
require one or two additional DSTs (Powell, 1996a and 1996b) . The 
projection cases assumed this supernatant would be stored in Tank 101-AY 
plus one additional non-aging DST. 

o Approximately 230,000 gallons of wash solution (0.1 M sodium hydroxide , 
0.011 M ·sodium nitrate) is added in November 2000. The solids are 
mobilized with mixer pumps, settled for one month, and t~e wash is 
decanted in January 2001 to a non-aging DST. This washing process is 
repeated again in the period February to April. 2001 with the addition of 
160,000 gallons of wash solution. 

o The washed NCAW solids would then be sampled to determine the 
effectiveness of the washing process . Finally, approximately 130,000 
gallons of solution (0.1 M sodium hydroxide, 0.011 M sodium nitrate) 
would be added to the washed NCAW solids in May 2001. This solution 
would be used to mix and transfer the washed solids to the private 
contractors for dispo~al during the period August 2003 to January 2005. 

In-Tank Washing of Tank 102-AY/Tank 106-C Sludges 
o The supernatant from Tank 102-AY is decanted from Tank 102-AY in October 

2003. This supernatant would be transferred to a non-aging DST for 
further evaporation. 

o Approximately 320,000 gallons of wash solution (0.1 M sodium hydroxide, 
0.011 M sodium nitrate) is added in November 2003 . . The solids are 
mobilized with mixer pumps, settled for one month, and the wash is 
decanted in January 2004 to a non-aging DST. This washing process is 
repeated again during the period November 2003 through May 2004 . 

o The washed NCAW solids would then be sampled to determine the 
effectiveness of the washing process. Finally, approximately 320,000 
gallons of solution (0.1 M sodium hydroxide, 0.011 M sodium nitrate) 
would be added to the washed NCAW solids in June 2004. This solution 
would be used to mix and transfer the washed solids to the private 
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contractors for disposal during the period June 2005 through February 
2008. 

o All three projection cases assumed that approximately 340 met r ic tons of 
high-level waste oxides would be transferred to the vendor for 
immobilization during the period June 2002 through June 2008. It was 
assumed that this action would process all solids from Tanks 101-AZ, 
102-AZ, 102-AY, and 106-C. The private contractor would provide a tank 
for receipt of the washed sludges; existing DSTs would not be used for 
these functions (Washenfelder, 1996b). 

o In-tank washing activities and waste work-off for the modified 
alternative 8 case are summarized in the following table. 

loate 
Sept. 1997 

Oct. 1997 

Nov. 1997-April 
May 1998 
Oct. 2000 

Nov. 2000-April 
May 2001 
June 2002-Jan. 
Aug. 2003-Jan . 
Oct. 2003 

Table 5 .. Summary of In-Tank Washing Activities 
(Modified Alternative 8) 

~ In-Tank Washing Activity 

Complete retrieval of Tank 106-C solids into 
Tank 102-AY. 
Decant the NCAW supernate from Tank 101-AZ to 
Tank 101-AY. 

1998 Wash NCAW solids in Tank 101-AZ twice. 
Sample Tank 101-AZ solids and cover with liquid. 
Decant Tank 102-AZ supernatant to Tank 101-AY and 
other non-aging DSTs. 

2001 Wash NCAW solids in Tank 102-AZ twice. 
Sample Tank 102-AZ solids and cover with liquid. 

2003 Transfer Tank 101-AZ solids to contractors. 
2005 Transfer Tank 102-AZ solids to contractors. 

Decant supernatant from tank 102-AY to a non-aging 
Nov. 2003-May 2004 Wash solids in Tank 102-AY (existing solids plus 

Tank 106-C solids) twice. 
June 2004 Sample Tank 102-AY solids and cover with liquid. 
June 2005-Feb. 2008 Transfer Tank 102-AY solids to contractors 

two 

DST. 

o Low-Activity Waste (LAW) Treatment. The current DOE strategy calls for 
a demonstration of LAW treatment and immobilization by two private 
vendors at a rate dependent on the type of waste being processed. 
Envelope A wastes are defined as double-shell slurry feed (DSSF), 
double-shell slurry (DSS), and dilute non-complexed waste (ON). 
Envelope B wastes are NCAW supernatants. Envelope C wastes are . 
primarily complexant concentrate (CC). Minimum and maximum processing 
quantities for each contractor are listed below: 
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Waste Type Minimum Amount Processes Maximum Amount 
(Metric Tons Sodium) Processes 

(Metric Tons Sodium) 

Envelope A 2600 4900 

Envelope B 100 1000 

Envelope C 100 2400 

Total A+B+C --- 5100 

All projection cases assumed that each contractor would process the 
maximum quantity of waste. 

o Schedule for LAW Pretreatment. The schedule used for pretreatment of 
LAW is shown below in Table 6. Tank dilutions, contractor number, and 
multiple batches are not shown. This schedule was developed from input 
supplied by Washenfelder (1996b) except for known tank usage changes 
(the second feed tank is now Tank 105-AP and not Tank 106-AP as shown in 
Revision 21 of this document, etc.). Solids are left in the tanks when 
wastes are retrieved for LAW pretreatment. 

Table 6. Projected Pretreatment Schedule for Phase I 

Tank Waste Type Envelope Vol (Kgal) MT Na Existing Processing 
w/ solids approx. or Future Start 

Waste 
105-AN DSSF A 1110 1186 Existing 6/1/2002 
105-AP DSSF A 1140 1238 Future 4/20/2003 
104-AN DSSF A 1061 834 Existing 3/21/2004 
101-AW DSSF A 1127 906 Existing 11/12/2004 
103-AN DSS A 955 1216 Existing 7/24/2005 
101-AY NCAW Supern B 978 250 Future 6/19/2006 
107-AN cc C 1057 178 Existing 9/19/2006 
102-AN cc C 1082 1004 Existing 5/29/2007 
106-AN cc C 1136 1485 Existing 3/2/2008 
107-AP cc C 1104 1169 Existing 1/19/2009 
101-AP DSSF A 1140 134 Future 12/6/2009 

o Storage of Separated Sr/TRU and Entrained Solids. Entrained solids and 
transuranic (TRU) elements removed from LAW waste by the private contractors 
were assumed to be returned to one DST for storage. Tank space was tight 
enough in FY 2002-3, that the Sr/TRU and entrained solids stream being returned 
from Phase I treatment is temporarily sent to Tank 102-AZ. By mid 2003, the 
solids have been removed from Tank 101-AZ and this stream is sent to Tank 101-
AZ from this time until the end of the projection. 
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3.19 Phase II Privatization Processing 

The scale of processing during Phase I of privatization has been established to 
demonstrate the technical and commercial capability. Phase II of privatization would 
include the remaining tank waste retrieval, supernatant pretreatment, sludge/solid 
pretreatment, LAW immobilization, HLW immobilization, disposition of encapsulated 
Cs/Sr, and interim storage of immobilized waste (Washenfelder, 1996b). The proposed 
target schedule for Phase II processing is summarized below: 

o Contract Award 2004 

o Design, permitting, licensing, construction, and startup 
-Low-Activity Wastes 2005-2011 
-High-Level Wastes 2005-2013 

o Operations 
-Low-Activity Wastes 
-High-Level Wastes 

o Estimated Processing Rates 
-Liquid Wastes, Mgal/yr@ 7M Na 
-Solid Wast~s, Mgal/yr 

3.20 Watch List/Safety 

2011-2021 
2013-2028 

22.1 
1. 24 

o All three projection cases assumed that agitation using a mixer pump would 
continue to be used for mitigation of the flammable gas buildup in Tanks 101-SY 
and 103-SY. It was assumed that these tanks would not require dilution until 
just prior to retrieval for pretreatment which was scheduled to start in Phase 
II. To allow use of Tanks 101-SY and 103-SY for SST solids retrieval, it was 
assumed that these two tanks needed to be cleaned out early in Phase II. Tanks 
101-SY and 103-SY were diluted 1:1 and transferred to East Area during FY 2010-
2011 to meet the pretreatment schedule. 

3.21 Spare/Contingency Space 

o A total of 2.28 million gallons (one aging and one non-aging tank) of spare 
space was reserved in case of a leak in an aging waste tank (DOE Order 5820.2A) 
for all three projection cases. From 1999 on, 0.72 Mgal of the operational 
space in Tanks 102-AW and 106-AW was designated as spare space (Awadalla, 1995) 
in all three projection cases. 

o At the request of WHC and DOE management, one tank of contingency. space has 
usually been set aside in the long range projection (1999 on) to account for 
possible inaccuracies in the WVP software when projecting waste generations 
and/or waste volume reduction factors. To minimize tank space needs, no 
contingency space is set aside in any of the three projection cases (Awadalla, 
1995). 

3.22 Waste Segregation 

Waste segregation and compatibility are requirements of DOE Order 5820.2A (DOE, 1990) 
and WAC 173-303-395 (Dangerous Waste Regulations). The overriding purpose of waste 
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segregation and compatibility are to ensure the safety of waste storage and tank 
farms operations; to minimize future pretreatment costs; and to comply with DOE Order 
5820.2A and WAC 173-303-393. Wastes that are typically segregated include: 

- Phosphate Wastes--dilute phosphate (DP) or concentrated phosphate (CP). 
- Wastes C6ntaining High Organic Concentrations--dilute complexed (DC) or 

complexant concentrate (CC). 
- TRU containing wastes--Neutralized Cladding Removal Wastes (NCRW solids) or 

PFP solids (PT). 
- Watch list tank wastes to prevent inadvertent commingling with other 

wastes. 
- Pretreated waste streams . 
- Washed NCAW solids, etc. 
- Concentrated interim waste types--e.g., double-shell slurry feed (DSSF) or 

double-shell slurry (DSS) need to be separated from· dilute wastes to 
prevent the need to reconcentrate. 

- Wastes exhibiting exothermic reactions. 

All three projections assume that current waste segregation practices are observed 
with the exception of SWL pumping in 200 West Area as discussed in Section 3.8. 
Waste segregation practices are summarized in Table 7 (Fowler, 1995). 

Table 7. Waste Compatibility Matrix 

Receiver Waste Type 

ON DSSF DC cc (PD) PT NCAW CP NCRW 

s ON X X X X X X X X 
0 
u DSSF X X r 
C DC 
e X X* 

w cc X* X 
a 
s (PD) X X X t NCRW SOLIDS 
e (PT) X ·X X 
T PFP SOLIDS 
y NCAW X p 
e CP X 

(*) Adding CC to DC is permitted but would not ordinarily be done. The volume 
of combined waste which would need to be evaporated would be increased, 
resulting in increased evaporation costs . 
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3.23 Loss of DST Space 

Corrosion studies completed to date (Anantatmula and Ohl, 1996) show a 40-60% chance 
of a pit corrosion failure occurring in a DST by FY 2028. Some 6f the corrosion 
potential could be mitigated by maintaining a corrosion control program for the DSTs . 
In the Baseline Case, it was assumed that none of the ·DSTs would be removed from 
service by the end of FY 2015. 

3.24 New DST Construction 
All three projection cases assumed that no new DSTs would be constructed by 2015 . 

3.25 DST Tank Solids Levels · 

Solids levels in the DSTs are shown in Table 8 (Hanlon, 1996; Estey and Guthrie, 
1996; and Koreski, 1995). Solids levels have been estimated for the tanks marked 
with an asterisk(*) based on the previous solids level measurement and the percent 
solids in facility generations that have been added to the tank since the last solids 
level measurement. Tanks with no solids level listed have either not been measured 
or have a minimal solids volume . The total DST solids used for this projection was 
approximately 5.045 Mgal. 

Table 8. DST Solids Levels (Kgal) 

I TANK I SOLIDS II TANK I SOLIDS II TANK I SOLIDS II TANK !SOLIDS I 
101-AY 83 101-AN 33 101-AP 101-AW 344 
102-AY 32 102-AN 89 102-AP 102-AW 36 
101-AZ 35 103-AN 413 103-AP 103-AW* 487 
102-AZ 95 104-AN 495 104-AP 104-AW* 390 
101-SY 605 105-AN 560 105-AP 154 105-AW 300 
102-SY* 133 106-AN 17 106-AP 106-AW* 225 
103-SY 385 107-AN 134 107-AP 

108-AP 

3.27 !MUST Wastes 

Approximately 500 kilogallons of wastes are projected to be received from Independent 
Miscellaneous Underground Storage Tanks (IMUSTs) between FY 2011 and 2015 (Wacek, 
1996). This is a new waste type added to these projections that will _be updated in 
the future. 

3.28 Assumption Summary 

Assumptions used for all cases are presented in Table 9. 
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Table 9. Assumption Matrix 
For the 1996 Operational Waste Volume Projection 

(All Years are Fiscal Years) 
TPA Basel ine Lower Planning 

~eets TPA Milestones 

Facility Generations 
Total Limit , Kgal/mo 

PUREX 
Monthly Rate, Kgal/mo 
TCO Scheduled 
TCO Volume, Kgal 
Flush for TCO · 
WVRF for TCO (to DSSF) 

B Plant/WESF 
Monthly Rate, Kgal/mo 
Monthly Rate, Kgal/mo 
Monthly Rate, Kgal/mo 
Flush for misc. waste 
WVRF, misc. waste(to DSSF) 
TCO Scheduled 
TCO Volume , Kgal DN 
Flush for TCO 
WVRF for TCO (to DSSF) 

S Plant 
Monthly Rate, Kgal/mo 
Monthly Rate, Kgal/mo 
Flush for misc. waste 
WVRF, misc. waste(to DSSF) 

T Plant 
Monthly Rate, Kgal/mo 
Flush for misc. wa~te 
WVRF, misc. waste(to DSSF) 

300 Area 
Monthly Rate, Kgal/mo 
Flush for misc . waste 
WVRF, misc. waste(to DSSF) 

400 Area 
Monthly Rate, Kgal/mo 
Flush for misc . waste 
WVRF, misc. waste(to DSSF) 

IMUST 
Tot. Volume, Kgal (2011 - 15) 

Tank Farms 
Monthly Rate, Kgal/mo 
WVRF, flushes (to DSSF) 

Cas e Ca se 
Yes .]mt 

27 .9-36.6 

0 
1996 

45 DN 
10% 
99 

9 (1996) 
5 (1997-1998) 
0.5(1999-2028) 
0% 

99 
1996-1998 

125 
10% 
99 

8 (1996) 
10 (1997-2028) 
22% 
99 

2.5 to 3.6 
22% 
99 

4.5 
44% 
94 

0.5 
44% 
94 

500 

10 
99 
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27 .9-36.6 

0 
1996 

45 DN 
10% 
99 

9 (1996) 
5 (1997-1998) 
0.5(1999-2028) 
0% 

99 
1996-1998 

125 
10% 
99 

8 (1996) 
10 (1997-2028) 
22% 
99 

2.5 to 3. 6 
22% 
99 

4.5 
44% 
94 

0.5 
44% 
94 

500 

10 
99 

Upper Planning 
Case 
Yes 

27.9-36 .6 

0 
1996 

45 DN 
10% 
99 

9 (1996) 
5 (1997-1998) 
0. 5(1999-2028) 
0% 

99 
1996-1998 

125 
10% 
99 

8 (1996) 
10 (1997-2028) 
22% 
99 

2.5 to 3.6 
22% 
99 

4.5 
44% 
94 

0.5 
44% 
94 

500 

10 
99 



Table 9. Assumption Matrix 
For the 1996 Operational Waste Volume Projection 

(cont inued) 

TPA Baseline 
Case 

100 Area 
100-N 

. TCO Scheduled 
TCO Waste Received 
TCO Volume, Kgal 

100-K Basin Cleanout 
TCO Scheduled 
TCO Volume , Kgal 

105-F & 105-H Basin 
TCO waste in 2000, Kgal 
TCO waste in 2003, Kgal 

1996-1997 
1997 

13.5 

1997- 2000 
350 

40 
200 

Flush , ALL 100 Area Waste 44% 
WVRF , ALL TCO waste(to DSSF) 99 

Solid Waste Mixed Waste Trench 31 Leachate 
Monthly Rate , Kgal/mo O 
WVRF (to DSSF) 99 

Tank 107-AN Caustic Addition 
Addition in 1997 (Kgal) 

Salt Well Liquid Pumping 
Volume remaining (Mgal) 
Volume pumped in 1996 
Volume pumped in 1997 
Volume pumped in 1998 

66 

5. 57 
0.276 
2.148 
2.323 

West Area Receiver Tank 102-SY 
200W 1998 Start Complexed SWL in 

Pumping Completion, FY 
Dilute Complexed SWL (Mgal) 
Porosity saltcake/sludge 
Flush for SWL Pumping 

1999 
1. 75 

WVRF, non-complexed (to DSSF) 
WVRF, complexed (to DSSF) 

50%/21% 
26% 
47 
10 

Single-Shell Tank (SST) Solids 
Tank 106-C Retrieval 1997 
Start Remaining SST Retvl 2004 
Tank Farm Closure start 2018 
Approximate Dilution Ratio 3:1 
Ret rieved Vol 2004-2005(Mgal) 2.8 
Retrieved Vol 2006-2007(Mgal) 4.1 
Meets TPA Milestones Yes 
No. SSTs Retrieved 149 
Sludge Retrieved (Mgal) 12.2 
Saltcake Retrieved (Mgal) 23.4 

29 

Lower Pl anning 
Case 

1996-1997 
1997 

13.5 

1997-2000 
350 

40 
200 

44% 
99 

0 
99 

66 

5.57 
0.276 

1.J1~1sv 
-~-75 
50%/21% 
. 26% 

47 
10 

1997 
2004 
2018 
3:1 

2.8 
,:::I::[Z 
149 
12.2 
23.4 

Up per Planning 
Cas e 

1996-1997 
1997 

13. 5 

1997-2000 
350 

40 
200 

44% 
99 

0 
99 

66 

5.57 
0. 276 
2 .148 
2.323 

Tank 102-SY 
f998 
1999 

1.75 
50%/21% 

26% 
47 
10 

1997 
2004 
2018 
3:1 

2.8 
4.1 

Yes 
149 
12.2 
23.4 
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Table 9. Assumption Matrix 
For the 1996 Operational Waste Volume Projection 

(continued) 
TPA Baseline Lower Planning Upper Planning 

Case Case Case 
PFP Stab il izat i on 
Dates 
Volume, Kgal 
Flush 
WVRF 

Evaporator 
241-A Shutdown 
New Evaporator (Privatize) 
Next Outage Date 
Evaporation Product 
Evaporation Limit (g/ml) 
LERF capacity (Mgal) 
Gal. condensate/gal. WVR 
Yearly evaporation of ON 
(i.e., maintain currency) 

Effluent Treatment Facility 
Start date (mo/yr) 
Rate (Mgal/year) 

Watch List/Safety 
101-SY Dilution & date 
103-SY Dilution & date 
Require cross-site transfer 

Spare/Contingency Space 

1996-2006 
30 
22% 
81 

~2005 
2005 
None 

dDSSF 
1. 41 

13 
1. 26 

Yes 

11/1995 
50 

None 
None 

No 

Spare Space, Mgal 2.28 
Use 0.72 Mgal of Operational 

space in 106-AW as part of 
spare space from 1999 on Yes 

Contingency space, Mgal None 
-date N/A 

Waste Segregation/DST Solids 
Total DST solids (Mgal) 5045 
Store DSSF on NCRW solids Yes 
Store DSSF on NCAW solids No 
Segregate Complexed wastes Yes 

Loss of DST Space 
Number Tanks Removed 

from Service 
Date Tank Removed 

New DST Construction 
Date Constructed 

New .Cross-Site Transfer Line 
Start Construction (TPA) 
Operational (TPA) 
Old line operational 

None 
N/A 

None 
N/A 

11/1995 
02/1998 

Yes 

30 . 

1996-2006 
30 
22% 
81 

~2005 
2005 
None 

dDSSF 
1. 41 

13 
1. 26 

Yes 

11/1995 
50 

None 
None 

No 

2.28 

Yes 
None 

N/A 

5045 
Yes 

No 
Yes 

None 
N/A 

None 
N/A 

11/1995 
02/1998 

Yes 

1996-2006 
30 
22% 
81 

1~11 
d~~~~ 

1. 41 
13 

1. 26 
/Nb. 

11/1995 
50 

None 
None 

No 

2.28 

Yes 
None 

N/A 

5045 
Yes 

No 
Yes 

None 
N/A 

11/1995 
02/1998 

Yes 
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Table 9. Assumption Matrix 

For the 199~ Operational Waste Volume Projection 
(continued) 

DST Retrieval 
102-SY solids retrieved 

to 200 East Area 
Consolidation of NCRW 

solids in 103-AW 
& 105-AW 

Pretreatment 
Case 
Contract Award lA 
Includes New Evaporator 
Start Construction(mo/yr) 
Operations (Phase I) 
Processing Rate 

Envelope A (MT Na) 
Envelope B (MT Na) 
Envelope C (MT Na) 

Staging/Characterization 
time per tank 

Concentr~tion limit of 

TPA Baseline 
Case 

12/1998 

No 

Privatization 
08/1996 

Yes 
12/1999 

06/2002-06/2011 
Maximum 
4900 
1000 
2400 

100 days 

retrieved DSSF, CC 7 M, Na 
Approximate Volume Pretreated, Mgal 

Yr 1 (06/2002-05/2003) 2.03 
Yr 2 (05/2003-06/2004) 2.22 

Vendor Feed Tank 2(full) 
Intermediate Stage Tank 2 
LAW Receipt Tank 0 
Entr. Solid Receipt Tanks 1 
HLW Immobilization of solids 

from 101-AZ, 102-AZ, 
106-C, and 102-AY 

HLW Immobilized (MT) 
2002-2008 

340 

Phase II Privatization 
Contract Award 
LAW Operations 
HLW Operations 

Processing • 
2005 

2011-2021 
2013-2028 

Maximum Processing Rates 
Liquid Wastes, Mgal/yr @7M Na 22.1 
Solid Wastes, Mgal/yr 1.24 

In-Tank Washing 
Case Identification 
Consolid. of NCAW solids 
Consolidate NCAW 

supernate to 
Decant 101-AZ 
Decant 102-AZ 
Decant 102-AY 

8 Modified 
No 

101-AY + 1 DST 
10/1997 
10/2000 
10/2003 

31 

Lower Planning 
Case 

12/1998 

No 

Privatization 
08/1996 

Yes 
12/1999 

06/2002-06/2011 
Maximum 

4900 
1000 
2400 

100 days 

7 M, Na 

2.03 
2.22 
2(full) 
2 
0 
1 

2002-2008 
340 

2005 
2011-2021 
2013-2028 

22.1 
1. 24 

8 Modified 
No 

101-AY + 1 DST 
10/1997 
10/2000 
10/2003 

Upper Planning 
Case 

12/1998 

No 

Privatization 
O?../JQ96 

l:~:, ,~99 
06/2002-06/2011 

Max·imum 
4900 
1000 
2400 

100 days 

7 M, Na 

2.03 
2.22 
2(full) 
2 
0 
1 

2002-2008 
340 

2005 
2011-2021 
2013-2028 

22.1 
1. 24 

8 Modified 
. No 

101-AY + 1 DST 
10/1997 
10/2000 
10/2003 
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4.0 LOWER AND UPPER PLANNING CASE ASSUMPTIONS 

The Baseline Case is meant to project DST needs based on TPA milestones , TWRS 
program planning, and the most realistic operational assumptions. The 
Baseline Case presents a basis for evaluating future DST space needs through 
the end of FY 2015. This report presents a projected range of tank needs 
which is used to generate recommendations regarding site activities, waste · 
management activities, facility requirements, and the need to build additional 
double~shell tanks. This document presents the results of three projections 
cases--Baseline Case, Lower Planning Case, and the Upper Planning Case. 
Assumptions presented for the Lower and Upper Planning Case do not always 
reflect TPA milestones but present a range of operational assumptions meant to 
answer the impact of various delays or changes on DST need. The Lower and 
Upper Planning Cases do not present a lower or an upper limit on double-shell 
tank needs which could vary significantly depending on the assumption changes. 
Operating assumptions for the Baseline Case were established in May 1996 
(Barton, 1996). The following section will describe assumptions specific to 
the Lower and Upper Planning Cases. These assumptions are also summarized in 
Table 9. 

4.1 Lower Planning Case Assumptions 

Assumptions for the Lower Planning Case ~re the same as those for the Baseline 
Case except for the following: 

o Saltwell Liquid Pumping. The volume of waste pumped per year was 
reduced during 1997-1998 and the pumping of complexed waste in 200 West 
Area was delayed until 1999 which allowed completion of the cross-site 
transfer line and removal of the solids from Tank 102-SY to be 
completed. The SWL assumption changes for the Lower Planning Case have 
been highlighted below for easier comparison to the assumptions for the 
Baseline Case: 

Assumption Baseline and Upper Lower Planning 
Planning Cases Case 

Volume Pum ed in 1996 M al 0.276 0.276 
Volume Pum ed in 1997 (M al 2.148 
Volume Pum ed in 1998 M al 2.323 
Volume Pum ed in 1999 (Mgal 0. 772 
Volume Pum ed in 2000 M al 0 
Volume Pum ed in 2001 M al 0 
Start Complexed SWL Pumping in 1998 

200 West Area 
Pumping Completion, FY 1999 

32 
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o Single-Shell Tank Solids Retrieval . The volume of single-shell tank 
solids retrieved was reduced during the period FY 2004 to 2007 to 
demonstrate the impact of delaying SST solids retrieval on DST space 
requirements. The volume changes were assumed to be moved to FY 2017-
2018. Again, the SST solids retrieval assumption changes have been 
highlighted below for easier comparison to the assumptions for the 
Baseline Case: 

Assumption Baseline and Upper Lower Planning 
Planning Cases Case 

Volume Retrieved in 2004 0.8 0.8 
Mgal) 

Volume Retrieved in 2005 2.0 2.0 
(Mgal) 
Volume Retrieved in 2006 2.4 
(Mgal) 
Volume Retrieved in 2007 1. 7 
(Mgal) 
Volume Retrieved in 2008 1.3 
(Mgal) 

4.2 Upper Planning Case Assumptions 

Assumptions for the Upper Planning Case are the same as those for the Baseline 
Case except for the following: 

o Loss of Double-shell Tank Space. At the request of the Washington 
Department of Ecology, one tank was removed from service in 1998 
(Hepner, 1996). For these purposes, Tank 107-AN was selected as the 
tank removed from service. Tank 107-AN is currently caustic deficient 
and could be more susceptible to corrosion. 

o Evaporation Maintenance Outage. The 242-A Evaporator was shutdown in FY 
2003 for a one year period for maintenance. 

o Loss of Evaporation Capability. A loss of evaporation capability was 
assumed from FY 2010 to the end of the projection. 

33 
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5.0 RESULTS AND CONCLUSIONS 

The results of a waste volume projection can be used to forecast tank space 
needs versus time, forecast evaporator operation, LAW pretreatment and 
disposal, HLW pretreatment and disposal, analyze tank space issues for aging 
and non-aging waste tanks, tank usage, or to determine the need and schedule 
for retrievals or cross-site transfers. To predict tank space needs, a 
graphic is produced showing tank count versus time as compared to the 
available space. A short range waste volume projection predicts tank space 
needs over approximately a three year period in monthly intervals. A long 
range waste volume projection predicts tank space needs over a longer range 
(1994-2015) in yearly intervals. 

Except for near term scheduled evaporator operations, both types of 
projections assume that dilute waste will be evaporated to DSSF in the year 
they are produced, provided an evaporator is operational and the WVR limit of 
the evaporator has not been exceeded. In later parts of the Baseline and 
Lower Planning Case projections when tank space becomes tight due to 
pretreatment needs and/or the amount of SST solids being retrieved, the 
evaporator is assumed to operate yearly even if volumes are small to minimize 
waste storage needs. Long range projection graphics for the Baseline, Lower 
Planning, and Upper Planning Case are presented in Sections 5.1, 5.2, and 5.3, 
respectively. Short range graphics, tank usage graphics, evaporator WVR data, 
and a spreadsheet showing inputs/outputs have been included for the Baseline 
Case only. Results of the projection cases are included in the following 
sections. · 

5.1 Baseline Case Results and Conclusions 

Assumptions for the Baseline Case represent the current planning basis for 
TWRS programs. The one exception is the Phase II disposal plant capacity 
which has been increased to match retrieval rates to assure sufficient tank 
space was available. Projected tank space needs for the Baseline Case are 
shown in Figure 3. The Baseline Case manages projected tank space needs 
within the available tank space (28 DSTs) by incorporating several space 
saving assumption changes that were not included in the previous document. 
These space saving alternatives eliminate the need to build additional DSTS 
but add additional risks to the TWRS program. These actions and some of the 
risks are listed below: 

o Waste generation rates and TCO volumes have been ·reduced compared to 
previous projections. 

o It was assumed that agitation using a mixer pump would continue to be 
used for mitigation of the flammable gas buildup in Tank 101-SY. It was 
assumed that neither Tank 101-SY or 103-SY would require dilution until 
just prior to retrieval for pretreatment during Phase II processing. 
Since additional space in 200 West Area will be needed to handle SST 
solids retrieval, Tanks 101-SY and 103-SY were assumed to be the first 
two tanks treated in Phase II processing (an exact sequence of tanks for 
Phase II had not been determined before this projections was completed). 
This meant the 1:1 dilution for these tanks was completed in 2010-2011 
to allow retrieval and mixing prior to the startup of Phase II 
processing in FY 2011. 
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If the mi xer pump option was not availabl e to meet the flammable gas 
build up and a 1: 1 di l ut i on was r equ ired at a f utu re date t he i ncrease in 
tank space to dilu t e bot h Tanks 101 - SY and 103- SY wo ul d be app rox imate ly 
1.9 million gallons. 

o In . Revision 21 of this document, it was assumed that all NCAW solids and 
the 106-C solids would bi combined into one aging waste tank (Tank 102-
AZ) and that all NCAW supernates would be concentrated into one aging 
waste tank (Tank 101-AZ). Since that document was published, studies 
have been completed which looked at numerous sludge washing/combination 
options (Powell, 1996a) . The alternatives for consolidating high heat 
sludges have been reviewed by a decision board comprised of WHC 
management, a DOE/RL representative , and a WDOE representative. It was 
concluded that consolidating all the sludges into a single tank would 
require modifications to the tank farm safety basis. The preliminary 
decision reached was not to consolidate all the high heat sludges into a 
single tank. The selected alternative (Alternative 8 Modified) would 
wash the sludges in the tanks they reside in without additional 
consolidation of solids . The NCAW supernates could not be combined into 
a single aging tank (Tank 101-AY) due to the 5 M Na limit but would be 
concentrated and sent to Tank 101-AY and an additional non-aging tank 
(Powell, 1996b). This action has increased DST needs from FY 2001 as 
compared to · Revision 21 DST space needs. 

o In Revision 21 of this document , it was assumed that all NCRW and PFP . 
solids could be consolidated into one DST (Awadalla, 1995). In this 
document (Rev. 22) it was assumed that the solids in Tanks 103-AW and 
105-AW would not be combined. However, the PFP solids from Tank 102- SY 
and the solids from the 100 Area TCO activities were combined into Tank 
105-AW. To further minimize the impact of this non consolidation of 
solids compared to Revision 21, this projection assumed that slurry feed 
(DSSF) could be stored on top of the TRU solids in Tanks 104-AW and 105-
AW. The acceptability of this assumption is still being reviewed. 

o Operational space in Tanks 102-AW and 106-AW was used to provide 0.72 
Mgal of the required 2.28 Mgal of spare space from 1999 on (Awadalla, 
1995). This assumption change reduces operational space which may 
create operational/space problems during the period when SST solids are 
being retrieved. 

o Tank space in the Baseline Projection is tight enough that additional 
waste transfers and multiple uses of a tank were required to stay within 
the available space. For example, the excess DSSF produced in FY 1998-
99 had originally caused a tank space shortage of one tank. To 
alleviate this problem required tank use changes: 

Tank 101-AN was being used for dilute waste receipts but had to be 
used to store the excess DSSF. This meant that Tank 102- AY had to 
be used as a dilute receiver from FY 1998-2000. Tank 102-AY could 
not be used as a dilute receiver beyond FY 2003 because it was 
scheduled for in-tank washing beginning in FY 2003 . After the 
DSSF was removed from Tank 101-AN in late 2000, it was again used 
to receive dilute wastes. 
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Tank space was tight enough in FY 2002-3, that the Sr/TRU and 
entra i ned solids stream being returned from Phase I treatment is 
temporarily sent to Tank 102-AZ. By mid 2003, the solids have 
been removed from Tank 101-AZ and this stream is sent to Tank 101 - . 
AZ from this time until the end of the projection. 

o Tank 102-SY was used to pump complexed SWL in West area starting in mid 
FY 1998 in order to meet intermediate TPA milestones for SWL pumping. 
Retrieval of the TRU solids in this tank is not scheduled until 12/1998. 
Segregation issues involving contacting complexed SWL with the TRU heel 
in Tank 102-SY may make this assumption impossible which could delay SWL 
pumping TPA milestonei (see Section 3.8 for more on SWL pumping). 

o Single-shell tank solids are scheduled for retrieval starting in FY 
2004. Retrieval has assumed that these wastes will have to be diluted 

rto approximately 5 M Na or 10 wt% solids for retrieval purposes. To 
minimize storage space, it was assumed that the retrieved wastes could 
be reconcentrated to 7 M Na for storage purposes (Washenfelder, 1996b). 
If the retrieved single-shell tank solids cannot be reconcentrated, the 
pretreatment rate would need to be increased sharply to avoid a tank 
space shortage. · 

o At the request of DOE and WHC management, revisions of this document 
prior to Revision 21 had included one tank of contingency space in the 
long range portion (FY 1999 on) to account for any inaccuracies in waste 
generation rates or waste volume reduction factors. This contingency 
space has been removed (Awadalla, 1995). 

o In the Baseline Projection it was assumed that evaporator capacity was 
available on an annual basis from FY 1996-2015. A reduction in 
evaporation capacity during years when space is tight or when waste 
receipts are high could result in a tank space shortage. 

o This projection assumed that dilute non-complexed waste could be 
evaporated to a specific gravity (SpG) of 1.41. Limiting the 
evaporation of waste to a SpG of 1.41 has been proposed as an .acceptable 
threshold for preventing the accumulation of flammable gas in DSTs 
(Fowler, 1995b). The special projection L9503A which was completed in 
April 1995 (Awadalla, 1995) reduced waste to a SpG of 1.35. The higher 
specific gravity limit used in this projection allows waste to be 
evaporated further, saving approximately 2/3 of a tank by the end of the 
projection. 

o Some double-shell tanks are nearing their design life. The Baseline 
Projection does not provide for the loss of any DST space through 2015. 
The volume of this impact would be approximately one million gallons if 
one DST is lost (see the Upper Planning Case). 

The space saving actions listed above eliminate the need for construction of 
new DST space that was recommended based on previous projection (Rev. 20) but 
introduce additional uncertainties and risks into the overall TWRS program. 
If many of these items are not possible or if waste generations exceed those 
used in this projection, it may be necessary to either delay site cleanup 
activities, delay TPA milestones (e.g., SWL pumping and/or SST solids 
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retrieval), increase the waste pretreatment rate, or build additional tank 
space in order to avoid exceeding the available DST space. Additional studies 
are currently in progress to address and solve the issues that have b~en 
identified. 

A spreadsheet summarizing the waste generations, evaporator WVR, and 
pretreatment requirements has been added to this document and is included as 
Table 10. This spreadsheet is included to present a global view of how the 
various inputs and outputs affect tank space. This spreadsheet is useful to 
review waste inventories and waste receipts but cannot accurately predict the. 
dynamics of tank usage or the full impact of partially filled tanks on tank 
space needs. 

Figure 4 shows .the waste additions and available space in a bar graph format 
to allow the user to more easily visualize the tank space usage. Numbered 
comments have been added to the bar graph explaining the inventory changes . 
These comments follow the figure. 

In conclusion, the Baseline projection case extends through 2015 and does not 
require building new tanks based on current assumptions. Should the 
projection require building new tanks, approximately six to eight years lead 
time would be required to provide additional storage tanks. Consequently, a 
decision to add storage capacity can be delayed until 1998 when the tank space 
needs will be re-evaluated. Annual evaluation of tank space needs and the 
decisions on additional .storage capacity are required by the M-46 series Tri­
Party Agreeme~t Milestones. 

37 



w 
00 

U1 
..Y 
C 
0 
I-

Q) 
_c 
(f) 

I 
Q) 

__Q 
:J 
0 

0 

PLANTS ASSUMPTIONS 
40-----r--r---.----,---,--.----.---,--r-r--,--.---.--.----,---,--.----.---,--r-,--,--r---r-----.-.~-.----.--r--.--..--,--,--, 

MO. f AC. GEN. RA TE - 27 .9 - 36.6 Kgal/Month 
EVAPORATOR - Operation Every Year from FY 96-2015 
TNK 101-SY & 103-SY - No Remediation; Pretreot in Phase II. 

36 SST STABILIZATION - Compl. end of FY 1999 (5.57 Mgal) 
SST SOLIDS RETRIEVED - 106-C (1997); 0.8 MGAL (2004); ... 10.6 MGAL (2012); 18. 2 MGAL (2013) ... 
PUREX TCO - No Restart; TCO Complete FY 1996. 
IN-TNK WASHING - No Consolidation ·of NCAW Solids (Cose 8 Modified). 
SPARE SPACE - 2.28 . Mgal (Distributed Space FY 1997 on) . 

32 SP GRAVITY OF DSSF - 1.41 g/ml limit 

28 
(Availoble Tanks) 
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12 
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Figure 3. Double-$hell Tank Requirements for the Baseline Case 
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Table 10. Spreadsheet of Waste Additions and Reductions for Baseline Case 

FISCAL YEAR 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 

STARTING INVENTORY 0 19420 19204 21564 22411 21645 22941 23169 22359 21524 21464 22170 21705 23018 22015 21717 21940 21240 21887 -25125 26656 

SPACE UTILIZATION 
Spare Space · 2280 2280 2280 2280 2280 2280 2260 2280 2280 2260 2260 2260 2260 2280 2280 2260 2260 2260 2260 2260 2260 
Watchlist Space 716 716 716 716 716 703 703 703 408 611 426 426 426 426 426 396 0 0 0 0 0 
Contingency Space 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Segregated Space 1010 1399 2324 2391 1900 2097 2372 2435 1466 1425 619 610 956 1006 41 41 41 0 0 0 0 
Priority Operational Space 2496 3410 1656 2327 2265 3165 3197 3963 4494 4721 4356 5567 3265 4269 4640 3202 4025 4177 4129 2399 

NEW WASTE ADDITIONS 
B Plant/WSCF 0 108 60 60 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 ~ 

S Plant 0 96 114 114 114 114 114 114 114 114 114 114 114 114 114 114 114 114 114 114 :I: 
n 

TPlant 0 44 40 40 40 40 40 31 31 31 31 31 31 31 31 31 31 31 31 31 I 
300/400 Areas 0 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 VI 

CJ 
TCO 0 70 151 138 88 128 0 0 200 0 0 0 0 0 0 0 0 0 0 0 , I 
Flushes 0 180 741 760 335 213 106 106 194 106 106 106 106 106 106 106 106 106 106 106 

~~ SWLPumplng 0 276 2148 2323 772 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Tank Farms 0 196 190 190 190 190 190 190 190 190 190 190 190 190 190 190 190 190 190 190 190 fT1 

SST Retrieval 0 0 200 0 0 0 0 0 0 800 1969 2400 1661 1300 1400 996 0 10600 18200 24600 26100 ;ltJ 
I 

w PFP 0 2 2 3 3 3 3 3 3 3 3 3 0 0 0 0 0 0 0 0 0 0 
\0 Inventory 19421 0 66 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 N 

Retrieval Waler 0 0 600 0 399 0 0 0 0 0 0 0 0 0 0 1110 2104 0 0 0 0 \0 

Everything Else 0 0 0 0 0 0 0 35 150 150 150 150 150 150 150 150 250 250 250 250 250 ;ltJ 

Pretreatment Dilution 0 0 0 0 0 1374 0 0 570 449 1040 302 1732 554 450 0 0 0 0 0 0 ~ 
< 

In-Tank Washing 0 0 0 440 0 0 520 0 0 640 0 0 0 0 0 0 0 0 0 0 0 
NEW WASTE ADDITIONS TOTAL 19421 1034 4372 4148 2006 2127 1040 544 1517 2548 3668 3361 4049 2510 2506 2764 2860 11356 16956 25556 26656 N 

N 
TOTAL WASTE BEFORE EVAP 19421 20454 23578 25514 24218 23573 23782 23516 23877 24074 25136 25533 25756 25531 24521 24462 24601 32596 40845 50663 53716 

EVAPORATOR WVR 0 -1250 -2012 -3301 -2772 -831 -812 -671 -545 -542 -1140 -1096 -896 -903 -646 -740 -566 -2943 -5156 -6627 -7426 
CUM EVAPORATOR WVR 0 -1250 -3262 -6563 -9335 -10166 -10978 -11649 -12194 -12736 -13876 -14972 -15868 -16771 -17619 -18359 -16945 -21866 -27046 -33673 -41299 
Oulflow to Pretreatment Facility 0 0 0 0 0 0 0 -585 -1662 -1787 -1662 -2522 -1632 -2524 -1956 -1601 -2974 -7766 -10560 -16996 -16900 
Oulflow to the Vitrification Plant 0 0 0 0 0 0 0 -96 -145 -279 -160 -206 -206 -66 0 0 0 0 0 0 0 
EVAP & OUTFLOWS TOTAL 0 -1250 -2012 -3301 -2772 -831 -812 -1354 -2352 -2608 -2962 -3826 -2736 -3513 -2804 -2541 -3560 -10709 -15718 -23823 -26326 

NET INVENTORY CHANGE 19421 -216 2360 647 -766 1296 226 -610 -635 -60 706 -465 1313 -1003 -296 223 -700 647 3236 1733 530 

ENO OF YEAR INVENTORY 19421 19204 21564 22411 21645 22941 23169 22359 21524 21464 22170 21705 23016 22015 21717 21940 21240 21687 25125 26656 27366 

TOTAL CAPACITY 25923 27009 28740 30125 26806 31166 31721 31740 30172 30501 29653 30606 29945 29996 29104 27659 27586 26344 31534 31537 31540 
23 24 26 27 26 28 28 28 27 27 27 28 27 27 26 25 25 25 28 28 28 
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Comments for Figure 4--Double-Shell Tank Inventory and Space for the Baseline Case 

This bar chart graphic is meant to show the increase and decrease in the 
various waste categories or waste types for the Baseline Projection L96BC . 
Tank space needs for II in-tank washing" have been included. Spare and 
pretreatment receipt tanks are not shown. Beginning in 1999, a portion of the 
evaporator operational space maintained in Tanks 102-AW and 106-AW 
(abbr~viated 2AW and 6AW on Figure 4) will also be considered as spare space 
to decrease tank space needs. Levels of Dilute Non-complexed waste (ON) in 
the dilute receiver and evaporator tanks will vary with time. The bar for 
each year depicts the tank space needs for the end of that fiscal year and may 
not show tank space changes occurring during the fiscal year. 

Numbered Comments for "Tank Inventory and Space" Graphic 
1. "Watch List" (WL) tank inventories are constant from 1995-2000. In FY 

2000, the contents of Tank 105-AN are diluted and transferred to the 
intermediate staging tanks to supply feed for Phase I pretreatment. 

2. Space above Neutralized Cladding Removal Waste (NCRW) solids is routinely 
used to store Dilute Non-complexed (ON) waste. For clarity, the graph 
shows this ON inventory in with the other ON inventory toward the top of 
the graph. (i .e, to ascertain "free" space, add the space shown in the 
NCRW group to that shown in the ON group). 

3. Space .above PFP Tru (PT) solids is used to store ON waste, (see note 2) . 
It is assumed that complexed salt well liquid pumping in 200 West Area 
would be added to Tank 102-SY before the PT (PFP TRU) solids were 
retrieved (see note 9). 

4. The slight decrease in the NCAW category in 1996 is caused by in-tank 
concentration of the NCAW supernates. · 

5. In 1996 there is an increase in space above the Dilute Complexed (DC) 
waste inventory. This results from pumping the DC waste from Tank 101-AY 
(980 Kgal) to Tank 108-AP (1140 Kgal tank), thus creating more net 
headspace. Reduction in the DC waste inventory in 1997 is caused by an 
~vaporation. Evaporation is necessary to prevent overfill of Tank 108-
AP. Projection L96BC included approximately 1.75 Mgal of additional 
complexed SWL as compared to the previous 2.1 Mgal projection for the 
6/95 OWVP. 

6. The CC (or DSSF) group shows increases in inventory over time (e.g., · 
1997) due to the evaporation of complexed wastes. When a CC tank becomes 
full, a new tank must be added, which obviously has empty space in it. 
This is shown graphically year-to-year with step increases in the number 
of CC tanks and variations in the available space shown in the grou,p. 
Increase in CC volumes occur due to Salt Well Liquid (SWL) pumping. 

7. The increase in NCAW tank needs in 1997 results from the retrieval of 
Tank 106-C solids to Tank 102-AY. Tank 106-C solids are high heat solids 
that have been added to the NCAW waste category (must be stored in aging 
waste tanks, e.g. 102-AY). 
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8 ._ The increase in NCAW inventory and tank needs starting in 1997 were 
partially caused by in-tank washing of the NCAW solids. The final result 
of the operations were completed by the end of FY 2004 but the NCAW 
solids vitrification is not completed until FY 2008 and included {See­
Table 5 for additional detail): 

- No consolidation of NCAW solids. 

- NCAW supernates were evaporated and combined into Tank 101-AY. 

9. The PT (PFP TRU) solids from Tank 102-SY were cross-sited to Tank 103-AW 
beginning 12/98. Therefore, the PT waste category and space are 
eliminated by the end of FY 99. 

10. Retrieval of Single-Shell Tank Solids (SSTS) was started in FY 2004 . 
Initial SST solids were stored in Tanks 104-AN and 102-SY. 

11. Decrease in DSSF inventory in FY 2003 results from Phase I pretreatment. 

12. Increase in CC inventory in 2010 is caused by dilution and staging of 
watch list waste from Tank 101-SY for pretreatment in Phase II. The 
watch list tank count has decreased by one and the CC inventory has 
increased due to dilution and staging. In 2011 the watch list category 
has been eliminated when Tank 103-SY has been diluted and staged for 
pretreatment. 

13. CP waste is pretreated in FY 2012 and this category is eliminated. 
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Interpretation of Short Range Projection Results 

This section provides an interpretation of detailed short range projection 
results. The OWVP presents certain information in the form of graphics. A 
number of these graphics show 12 months of historical operations and 24-36 
months cif projected operations. Most of the vertical axis represents 
thousands of gallons of waste generated. An example of this type of graphic 
is the facility waste generation graphic. The volume generated per month for 
each facility is depicted on a facility waste generation graph. An example of 
the facility waste generation graph for PUREX waste is shown below (Figure 5). 

-----HISTORICAL-----•----PROJECTED----------------
200..------------;..-------___;'-----------------, 

...1 150 PUREX Plant Facility Waste Gen~rations per Month · 

~ 100 i· 
~ 50 PUREX Terminal Cleanout (TCO) Complete 

O JLA~S..::::::O:::::::N~D_:J:::F=M:::::A::::..M...-¼::J :::J~A=S-0:.._N_D_J _F_M_A_M_J_J_A_S_O_N~D_J_F_M_A_M_JJ 

FY 19951 FY 1996 FY 1997 FY 1998. 

FISCAL YEAR 

Figure 5. Facility Waste Generation Graphic 

In the computer simulation, facility waste streams are routed to a receiver 
tank. A tank fill graphic shows the filling of the receiver tank and is on 
the same page as the facility waste generation graph of the waste stream it 
receives. The tank fill graphic shows the rate a specific tank is filled with 
waste. Usually when a receiver tank is full, waste is transferred to a 
holding tank. This waste is either evaporated or stored for future disposal. 
For every transfer out of a tank, there is a corresponding receipt of the same 
volume into another tank or facility. For· every evaporation out of a tank 
th~re is a corresponding receipt of the more concentrated waste in the 
receiving tank and an increase in the condensate from the 242-A Evaporator 
being sent to the LERF. 

An example of this type of graph (a tank fill graphic) for Tank 105-AW is 
shown below (Figure 6). 

----HISTORICAL-----1-----PROJECTED-------------
1,200..-----------.....-----------------------, 

~ 
1,m • -----...· ~==-~To~E~v~a:p~or~at=o+1 __ 1 o_o_A_R_E_A_T_c_o_w_A_s_T_E_.:::::....-~-------7 ~ 6QO,- "" ; 400 : 

200 105-AW - (PUREX TCO\100 AR~A TCO 
OJ A S O N D J F M A M j J A S 0 N D J F M A M J J A S O N D J F M A M J 

FY 1995 I FY 1996 I FY 1997 I FY 1998 

FISCAL YEAR 

Figure 6. Tank Fill Graphic 
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The accuracy of this projection is directly related to the facil1ty supplied 
assumptions. Some of the major assumptions are listed below: 

o Process operating schedules define the planned dates of plant operations 
or deactivation activities. These assumptions are consistent with the 
TWRS program planning. Volumes and schedules for the various Hanford 
facilities for the three projection cases are presented in Sections 3 
and 4. 

o Plant waste generation assumptions define the volume and type of waste 
that will be generated by the plants. These assumptions result from an 
analysis of recent waste generation history and future plans specified 
by the plants. Most waste streams volumes are projected based on 
historical data and/or facility supplied operating schedules. Section 
5.4 includes a comparison of actual waste receipts to the new facility 
waste generation targets for the period October 1995 to June 30, 1996. 

Tank roles and waste routings define the use of tanks in the system. For 
example, a tank will be designated to act as receiver of the PUREX facility 
miscellaneous waste (Tank 105-AW), while other tanks will store concentrated 
waste. 

The graphics depicted on the next few pages summarize the short range 
projection results of the Baseline Case. Figure 7 shows the role of each tank 
for a period of four years. It should be noted that if a tank has several 
transfers in or out of the tank in one month, no fluctuation in the tank level 
may appear. This is because the graphic program plots tank levels as of the 
last day of the month and any changes that occur during the month are not 
shown. The simplified routing schematic shown in Figure 8 depicts the 
assumptions that are made about the routing of waste from the plants to the 
tanks and from tanks to the facilities. 
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Figure 7. Tank Levels During the Short Range Projection 
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The results of this projection are forecasts of evaporator operations, LAW 
pretreatment and disposal, HLW pretreatment and disposal, and an analysis of 
tank space issues for aging and non-aging waste tanks . 

Evaporator WVR and LERF Condensate 

Schedule and operational considerations presented in Section 3 result in the 
following Evaporator Waste Volume Reduction (WVR) and LERF Condensate 
production volumes for the Baseline Case. The ratio of process condensate 
sent to LERF for every gallon of Waste Volume Reduction (WVR) for Evaporator 
Campaigns 94-1, 94-2, and 95-1 was 1.29, 1.24, and 1.26, respectively 
(Guthrie, 1996). The average for the first three campaigns was 1.26 gallon of 
condensate/gallon of WVR which was the value used in this document to project 
future condensate production recorded in Table 11. These volumes also assume 
that there will be no evaporator outages before 2015. The waste sources, 
campaign schedule, and concentrated waste receiver tanks used in this 
projection are summarized Table 12. 

Table 11. Evaporator WVR and LERF Additions for the Baseline Case 

FISCAL YEAR EVAPORATOR CONDENSATE TO 
WVR (KGAL) LERF (KGAL) 

1996 1250 1580 
1997 2000 2500 
1998 3300 4160 
1999 2770 3490 
2000 830 1050 
2001 810 1020 
2002 480 600 
2003 550 690 
2004 540 680 
2005 1140 1440 
2006 1100 1390 
2007 900 1130 

2008 900 1130 

2009 850 1070 

2010 740 930 
2011 590 740 

2012 2940 3700 

2013 5160 6500 

2014 6930 8730 

2015 7430 9360 
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Table 12. Evaporator Campaign Schedule for the Baseline Case 

Campaign Start Staging Source Waste Feed Feed Receiver 
Date Tank( s) Type Volume Tank 

(Kga l) 

97-1 2/97 105-AP 102-AW(l02-AY) DN 400 101-AP 
101-AN DN- SWL 970 105-AP 

.\ 

97-2 5/97 108-AP 101-AY & 106-AN DC 900 106-AN 

98-1 10/97 107-AP 106-AP & 102-AY ON 1100 + 105-AP 
104-AW 104- AW ON 740+ 101-AP 
104-AP 102-SY DN-SWL 1000 

98-2 4/98 107-AP 102-SY DN-SWL 1000 101-AP 
103-AP 102-SY DN-SWL 1000 104-AW 

101-AN 

99-1 10/98 108-AP E.Saltwell s/Gen DC-SWL 850 106-AN 
107-AP 

99-2 4/99 101-AN 101-AN DN-SWL 1000 + 101-AN 
104-AP 102-SY DN-SWL 1000 + 
106-AP 106-AP DN 1000 

99-3 8/99 108-AP E.Gen, 102-SY DC-SWL 1000 107-AP 

Note: Tank 101-AP is. characterized and once the contents are found to be suitable, the DSSF cont ent s 
are stored on top of the solids in Tanks 103-AW and 104-AW in early 1998. This allows Tank 101 - AP t o 
be refilled later in 1998. This method should allow topping off Tanks 103-AW and 104- AW with DSSF 
with less likelihood of producing another watch list tank than direct transfers from Tank 106-AW. 
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It> 
< 

N 
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See Figure 9 for dilute receiver tanks, evaporator WVR, and the 242-A 
Evaporator operating schedules for the Baseline Case. 

Based on the 50 Mgal/year treatment capacity for the ETF, the ETF should have 
no problem processing the projected evaporator condensates thru 2015. There 
should be sufficient LERF and DST space for storage of Hanford facilities 
generated waste and condensates between FY 1996 and the end of 2015, provided: 

- the 242-A Evaporator schedule is achieved 
- the amount of condensate sent to LERF does not grossly exceed the 

1.3 gallon condensate/gallon WVR factor 
- facilities stay within their respective generation limits 
- no unexpected waste receipts are received in the DSTs 
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NON-AGING TANK SPACE 

In later parts of the projections when tank space becomes tight due to 
pretreatment needs ~nd/or the amount of SST solids being retrieved , the 
evaporator is assumed to operate yearly to minimize waste storage needs and to 
decrease the volume of retrieved SST solids waste. Tank space pinches 
occurring between FY 2000 and FY 2015 (Figure 3) are caused by a combination 
of factors, including: 

o SWL pumping (SST stabilization) volumes pumped by the end of FY 1999 

o Four tanks are designated for staging wastes for Phase I pretreatment-­
two vendor tanks (Tanks 106-AP and 108-AP) and two intermediate staging 
tanks (Tanks 102-AP and 104~AP) 

o The large volume of SST solids retrieved beginning in FY 2004 

o The decision not to operate the Grout . Facility has eliminated an early 
means of freeing up DST space 

o The decision not to consolidate NCAW solids has increased the DST space 
needs from 2001 on 

Figures 10 through 14 show the operation of most of the DST waste tanks for 
the Baseline Case projection. 
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AGING WASTE TANK SPACE 

It is assumed that the PUREX facility will no t resta r t. With PUREX not 
restarting only two aging waste tanks (Tanks 101-AZ and 102-AZ) are requ i red 
to store existing aging waste. 

One additional aging waste tank will be required to retrieve and store the · 
contents of Tank 106-C (a SST containing high heat waste). Waste from Tank 
106-C is assumed to go to Tank 102-AY in FY 1997. This may cause a problem 
for final disposal of the contents of Tank 102-AY if the heel in Tank 102-AY 
is high in chlorides as indicated by initial characterization studies . 

In Revision 21 of this document, it was assumed that all NCAW solids and the 
106-C solids would be combined into one aging waste tank (Tank 102-AZ) and 
that all NCAW supernates would be concentrated into one aging waste tank (Tank 
101-AZ). Since that document was published, studies have been completed which 
looked at numerous sludge washing/combination options (Powell, 1996a). The 
alternative~ for consolidating high heat sludges have been reviewed by a 
decision board comprised of WHC management, a DOE/RL representative, and a 
WDOE representative. It was concluded that consolidating all the sludges into 
a single tank would require modifications to the tank farm safety basis. The 
preliminary decision reached was not to consolidate all the high heat sludges 
into a single tank. The selected alternative (Alternative 8 Modified) would 
wash the sludges in the tanks they reside in without additional consolidation 
of solids . The NCAW supernates could not be combined into a single aging tank 
(Tank 101-AY) due to the 5 M Na limit but would be concentrated and sent to 
Tank 101-AY and an additional non-aging tank (Powell, 1996b). This action has 
increased DST needs from FY 2001 as compared to Revision 21 DST space needs . 

A graph of aging waste tank space requirements as a function of time is 
presented in Figure 15. The uses of each individual aging waste tank for the 
Baseline Case are shown in Figure 16. 
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Figure 15. Aging Tank Requirements 
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5. 2 Lower Planning Case Re sults and Conclusions 

Tank space needs for t he Lowe r Planning Case are shown in Fi gu re 17. Resul t s 
from this projection indicate that decreasing the rate of SWL pumping during 
the period FY 1997-1998 would lower the DST space needs making reserve space 
available for other purposes. The SWL pumping volume for the Lower Planning 
Case was decreased by 2 million gallons during the period FY 1997-1998 but the 
reduction in tank count is only one tank. This anomaly is explained by the 
difference in actual stored volume for SWL. The waste volume reduction factor 
for non-complexed SWL is approximately 47 percent meaning that approximately 
53 percent of the pumped volume difference would be translated into saved 
space or 1.06 Mgal (one non-aging DST holds 1.14 Mgal). 

The 2.4 Mgal reduction in the SST solids retrieval volumes during the period 
FY 2006-2007 resulted in a two tank decrease in DST space needs until 2012 . 
Reconcentration of the retrieved SST wastes was assumed to save approximately 
25-30 percent of the retrieved volume resulting in approximately a two tank 
differential. Note that the magnitude of the volume saved by reconcentration 
of the retrieved SST solids waste will vary depending on what percent of the 
waste is dissolved saltcake and what portion is retrieval water added to 
retrieve SST solids. 
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5.3 Upper Planning Case Resul t s and Conclusions 

Tank space needs for the Uppe r Plann i ng Case are shown in Figure 18. The 
assumption changes and thei r impact are summarized below: 

Los s of One Tank . The projected loss of tank space (tank 107-AN was taken out 
of service) in 1998 has increased tank space requirements by one tank and this 
in turn causes the projected tank space needs to exceed available space by the 
end of FY 2000. 

Evaporator Maintenance Outage. The evaporator maintenance outage in 2003 does 
not result in an increase in tank count because there is space available in 
Tank 102-AW and in the dilute receiver tanks to store the estimated 550 Kgal 
of wastes to be evaporated in 2003. This result indicates that the evaporator 
maintenance outage could also be scheduled in other years when the projected 
WVR is low without impacting tank count. 

Evaporator Shutdown. Knowing that the evaporator shutdown was going to occur 
in 2011 , all dilute in the evaporator feed tank and dilute receiver tanks was 
evaporated off in 2010 to minimize impact of the shutdown. This resulted in 
some additional space to handle waste receipts in 2011-12 without impacting 
tank count . Note also that there were no SST solids retrieval volumes 
scheduled for 2011. By 2013 the available tank space has been grossly 
exceeded due to the large volume of SST solids waste retrieved in that year. 

Assuming the evaporator shutdown was scheduled to occur, the only way to avoid 
exceeding the available space in 2013 is to decrease SST solids retrieval (TPA 
milestone), increase the pretreatment rate, or build additional tanks. By 
2015, some of the SST retrieval cases (Washenfelder, 1996b) could result in 
retrieval of up to 34 Mgal of waste per year. The maximum treatment rate of 
22.1 Mgal/year (Washenfelder, 1996b) would not be able to handle the scheduled 
SST solid retrieval volumes. The results of the Upper Planning Case indicate 
that the evaporator capability needs to be maintained to avoid exceeding 
available tank space during SST solids retrieval. 
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5.4 Actual Waste Generation Compared to Management Limits 

During the Tank Space Management Board (TSMB) meeting on August 7, 1991 , t he 
need to establish new facility waste generation limits was disc uss ed with the 
Hanford facility representatives based on additional delays in the 242-A 
Evaporator restart. A new total monthly waste generation rate of 64 
Kgal/month was adopted based on: discussions with facility representatives , 
the average monthly waste generation rate for each facility during FY 1991, 
and the need to provide contingency space for potential delays in the 242-A 
Evaporator restart. 

Facility genefation limits were not established for high priority waste 
generations, which were assigned to "Priority Space''. These generations 
included the PFP stabilization campaign (safety), SWL pumping (TPA milestone}, 
and the 242-A Evaporator (space necessary for the mini-run and restart). 

New average monthly waste generation targets have been established for this 
projection with waste generations being reduced by the facilities (references 
and discussion in Section 3). Table 13 presents a comparison of the previous 
limits established for each facility, the newly established target rates for 
this projection, and the actual average monthly waste generation rate 
(Kgal/month) for the period October 1995 through Ju~e 30, 1996. 

Table 13. Comparison of Average Monthly Waste Generation Rates (Kgal/month) 

64 KGAL/MONTH FACILITY AVERAGE 
MANAGEMENT TARGET MONTHLY FACILITY 

FACILITY LIMIT FOR GENERATIONS 
FROM OWVP REV. 22 (10/95 - 6/96) 

REV. 20 
TANK FARMS 10.0 10.0 7.3 

B PLANT 23.0 9.0 8.8 
T PLANT 6.0 3.6 2.7 
S PLANT 5.0 8.0 2.7 

300 AREA 5.0 4.5 4.7 
400 AREA 0.0 0.5 0.0 

# Monthly Totals do not Include Terminal Clean-out Volumes or SWL Pumping 

Due to the commendable efforts by the Hanford facilities, all waste generators 
are at or below their new waste generation target for the period October 1995 
through June 30, 1996 . A-comparison of the volumes of waste entering the DST 
tank space for that time period is compared graphically to the various targets 
or projected generations in Figures 19-22. Estimated facility holdups or 
stored waste as of June 30, 1996 are presented in Table 14. 
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Comparison of the Average Monthly Waste Generation Rate (Kgal/rnonth ) 

To their Respective Target Rate for the 
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Figure 20. Comparison of Monthly Average Waste Generation To Target Rate 

65 



en z 
0 
_J 
_J 

<2: 
{!) 

~ 

2000 __: 
I 

' 
1900 j 

1800 __; 

I 

1700 ~ 
1600 

1500 7 

1400 _j 
I 

1300 ~ 
! 

1200 _J 

1100 ~ 
I 

1000 _; 
I 

900 J 
i 
I 

800 _ , 

700-

600-

500-

400-

300-

200-

9711350 M-ER-029 Rev. 22 

WEST SWL (COMPLEXED) -

WEST SWL (NON-COMPLEXED) rn:::::H 

,· . . . 
EAST SWL (COMPLEXED) 

EAST SWL. (NON-COMPLEXED) . 

PROJECTED PUMPING VOLUMES 

(INCLUDING FLUSHES) 

. . . . . . . . . . . . . . . . . •.' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

.. ···· .. . . . 

. . . . . . ... . .... .. 

,••••• / 157 KG_AL 

100- .•···················~ 
0 

. . 
.· 

I 

.. 
.· 

0 N D J FM A . M J J A IS 0 N D JFMA I MJ 

WEsT SY\IL(DC) 0 0 0 0 0 0 0 0 0 

WEST SY\IL (ON) 0 0 0 0 0 35 35 33 32 

EAST SW.. (DC) 0 0 0 0 0 0 0 0 0 

EAST SW.. (ON) 22 0 0 0 0 0 0 0 0 

FY 1996 FY 1997 

.. . ·· 
.. ·· 

. . . 

J A S O N D 

Figure 21. Contributions.From Salt Well Liquid Pumping 
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Table 14. Facility Waste Storage and Capacity in Kgal as of June 1996 

FACI LITY ACTUAL HOLD-UP WASTE STORAGE PROCESS VESSELS 
CAPACITY CAPACITY 

PUREX 100 215 
B Plant 10 0 Jl 225 

S Plant 2 9 0 
T Plant 17 c;o 0 
100 Area 0 50 0 
300 Area 7 60 0 
400 Area 10 23 0 
PFP 2 16 0 

T OTAL= 48 308 440 

25 Kgal c 
for stora 

apacity for storage of waste, 
ge (Killoy, 1992). 
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6.0 SPACE SAVING ALTERNATIVES 

In the near term, space saving alternatives include was te minimization, 
continued availability of the 242- A. Evapo rat or, LERF av ailability, and the 
operati on of the ETF. Thes e alte rnati ves must be con s idered because new 
i npu t s to t he system may develop (e.g., unexpected new waste st reams or a 
l eaking SST or DST) . 

Should a tank space sho r tage devel op in the period 1998 through 2015 , response 
to the shortage for the Baseline Case must be i n one of th ree areas. The 
inflows to the system must be reduced , the outflows to the system must be 
increased (or started earlier) , or the available tank space increased . 
Inflows to the system include miscellaneous facility waste generations, TCO 
wastes, in-tank washing, dilution of Tanks 101 and 103-SY (for pretreatment), 
pretreatment, SWL pumping, and SST solids retrieval. Outflows include the 
242-A Evaporator and waste disposal (pretreatment and vit r ification). 
Increasing the tank space available could be done by building more tanks (a 
six to eight year task), mixing segregated waste types (which would gain about 
half a million gallons of space but increase interim storage and final 
disposal costs) , or operating without reserved spare tank space. A 
cost/benefit analysis needs t o be completed to det ermine the best alternat ive. 

In addition to minimizing waste generations, other actions could be pursued . 
The list below includes many actions which can result in tank space savings or 
economization, and can serve as a starting point in a tank space optimization 
program. 

• 

PUREX Facility 

B Plant 

TCO of PUREX will be completed by FY 1997. Most of the 
volume to be transferred from the PUREX facility to DSTs has 
already been received . Therefore, waste reductions for PUREX 
will not be a viable option. 

Continue to reduce waste being generated at B Plant 
Route BCP waste to cribs 
Evaporate dilute waste, from B Plant and other facilities , in 
B Plant concentrators 
Replace steam heaters with electric heaters 
Make TCO at B Plant dependent ori tank space availability 

Plutonium Finishing Plant 

Continue to reduce waste being generated at PFP (only 30 Kgal 
of total waste are scheduled to be generated from FY 1996-
2006 
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6.0 SPACE SAVING ALTERNATIVES (CONTINUED) 

Tank Farms 

Grout 

Continue to reduce waste being added to DSTs 
Continue waste accountability and minimization controls 
Develop a total waste cutoff plan 
Increase the 5 M Na limitation on aging waste tanks 
Use dilute waste for retrieval, air lift circulator flushes, 
line flushes, etc. 
Increase the WVR of the 242-A Evaporator 
Accelerate plans to consolidate solids from Tanks 102-SY into 
Tank 105-AW 
Delay SWL pumping 
Build new tanks 
Accept loss of waste segregation (used in an extreme 
emergency) 
Store facility generated waste in designated "spare tank 
space 11 (used in an extreme emergency) 
Improve efficiency of the 242-A Evaporator 
Solidify treated waste and dispose of as low level waste in 
burial grounds 
Consolidate NCAW and Tank 106-C solids in one aging tank with 
one additional aging tank being used to combine NCAW 
supernates (requires modification of safety basis). 
Increase the heat limit on non-aging DSTs to allow either the 
Tank 106-C wastes or the supernate from Tank 101-AZ to be 
stored in a non-aging DSTs if the in-tank washing 
consolidations are not allowed 
Concentrate DSSF to Double-Shell Slurry (DSS). Experience 
with Tank 101-SY makes this alternative highly unlikely. 
Store waste in single-shell tanks (used in an extreme 
emergency; would require approval by DOE, EPA, and Ecology) 
Store waste in facility storage tanks or portable tanks such 
as railcars (used in an extreme emergency; total space 
available is small compared to the contents of a DST) 

Reinstate the Grout Disposal Program 
Grout the existing waste in Tanks 102-AP and 101-AW 
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APPENDIX. Acronyms 

ASD 
.ASF 
AW 
BCP 
cc 

- ammonia scrubber distillate from 
- ammonia scrubber feed from 
- aging waste, also called NCAW 
- B Plant process condensate 
- complexant concentrate waste 

. CP - concentrated phosphate waste 
- dilute complexed waste DC 

DCRT 
ON 

doubly contained receiver tank 
- dilute non-complexed waste 
- U.S. Department of Energy ·DOE 

DP 
DSS 
DSSF 
DST 
EIS 
Fr-TF 
FSAR 
·FY 

- dilute phosphate waste 
- double-shell slurry (most concentrated double-shell tank waste) 
- double-shell slurry feed 
- double-shell tank 
- Environmental Impact Study 
- Fast Flux Test Facility 

Facility Safety Analysis Report 
- fiscal year 
- Grout Treatment Facility GTF 

HFW 
HLW 
IPM 
IX 
KGAL 
LERF 
LETF 
LAW 
MOTU 
NCAW 
NCRW 

- Hanford facility waste (waste produced at 100, 300, 400 areas) 
- High Level Waste 
- Initial Pretreatment Module 
- ion-exchange 
- kilogallon (1000 gallons) 
- Liquid Effluent Retention Facility 
- Liquid Effluent Treatment Facility 
- Low Activity Waste 
- metric tons of uranium 

- neutralized current acid waste 
- neutralized coating (cladding) removal waste 

(synonym: cladding removal waste) 
OWVP - Operational Waste Volume Projection 
NEA - National Environmental Policy Act 
NSF - New Pretreatment Facility 
NEV - New Pretreatment Vault 
PAD - process distillate discharge from PUREX 
PFP - Plutonium Finishing Plant 
PRF - Plutonium Reclamation Facility 
PAW - phosphate/sulfate waste 
PHMC - Project Hanford Management Contractor 
PUREX - Plutonium-Uranium Extraction 
RMC - Remote Mechanical C Line 
SpG - Specific Gravity 
SST single-shell tank 
SWL - salt well liquid 
TCO - terminal clean-out 
TOE - total operating efficiency 
TPA - Tri-Party Agreement 
TRU - transuranic 
TRUEX - Transuranic Extraction Process 
TSMB - Tank Spuce Management Board 
UO - Uranium Oxide Facility 
WStF - Waste Sampling and Characterization Facility 
WVR - waste volume reduction 
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