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2.0 INTRODUCTION

2.1 Purpose

e purpose of the Operational ;te Volume Projection (OWVP) is to present a
basis for evaluating future Dou :~Shell Tank (DST) needs to meet Tri-Party
Agreement Milestone (TPA) M-46-00. This report presents a rojected range of

tank needs which is used to g te recommendations regaraing site
activities, waste management ities, facility requirements, and the need
to build additional DSTs. Th cument presents the results of three
projections cases (Baseline, F inning, and Upper Planning Cases) which
represent varying degrees of tank space demar ;. All projection cases

inco rate the "privatization" of waste treatment and disposal. The term
"privacization" 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 faci ties for waste treatment and immobilization
(DOE, 1995). The Baseline Case ;i intended to present tank space needs based
on TPA milestones, TWRS program nianning, and current operational assumptions.
The Lower Planning Case was comp :ted using assumptions requested which might
lower tank space needs. The Upper Planning Case uses an assumption requested
by the Washington Department of o0logy and others which will increase tank
space needs. Operating assumpti s 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 re]at1on to tank space availability.

2.2 Methodo]ogy

The process followed in preparing an OWVP is shown in Figure 2, below.

Methodology of Waste Volume Projection

7
Pradiction of Evaporator /

{ /Managomsnt Concurrence
Performance From
/ Chemical Composuhons : On All Assumptions

Historical Database

~Transfers Processing Scheduls of t.Jrnr ":“‘m

-Gains Facilties and Qays ~pnnaters
Evasomuons Operational : El\:;pomﬂons

}

S:nulation on Tank Famms:
- Projected Gai
’g?a:cqhbrgnﬂmm Calculate, 3 Years (Morthly): - Projactsd Transfers
s onea c srations and 28 Years (Yearly} Projected > - Projected Evaporations
(Gal/mo) Waste Gains (galimo) - Facility Schedules
~Tank Space Summary

Figure 2. Methodology of the OWVP
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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 evapora operation, four to six months is required
for wastes to be sampled and @ rzed per Evaporator DQO requirements (Von
Bargen, 1995) before they can be evaporated.

0

This projection model ass d t it the 242-A Evaporator would operate in

“a "Linked Run" process m¢ (Gutnrie, 1993). A ' inked Run" is a

continuous operation of 1  242-A Evaporator, made possible by
simultaneously transferri  from the DST's to the Evaporator feed tank
(Tank 102-AW).

A period of four to six months is required from the time a holdina tank
is filled with dilute wastes before the waste can be evaporated. 1S
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.

In the computer simulation, dilute waste is transferred to the
evaporator feed tank (Tank 102-AW) for evaporation. Provided the waste
has not reached its concentration 1imit, the monthly evaporation is
continued until the maxim. Waste Volume Reduction (WVR) for the month
is achieved.

The desired WVR for each 2 -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 ste volume project del of the 242-A
Evaporator operation used 1n these projections cases produced SSF with
a specific gravity of 1.41. Upon reaching the desired concentration
level, the concentrated v e is transferred to the evaporator receiver
tank (Tank 106-AW). At 1 end of a campaign or when Tank 106-AW has
been filled, DSSF is transferred to a holding tank.

The Liquid Effluent Retentinn Facility (LERF) with a 13 milli galion
storage capacity was use store the evaporator process condensate
until the condensate cou e treated.

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, respactively (Guthrie, 1996). The average for the
first three campaigns was .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 ¢ Jencate production to 1.15 gallon of
condensate/gal]on of WWk whi  would )wer 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 con 'nsate 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.
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effluent is discharged to e State Approved Land Disposal Side (SALDS),
north of the 200 West Area. This site was chosen to allow tritium to
decay away before the gro iIwater migration reaches the Columbia River.
The ETF does not remove tritium because no feasible production-scale
tritium removal technolo resently exists. The ETF has a capacity to
treat 50 Mgal/year for f e 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 y muffle furnace calcination
(OPERATIONAL);

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

3) analytical and development 1 oratories (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 cc 1ent in
November 1995 covering the PFP facility stabilization and clean out. Since
the record of decision is not expected until Tate in FY 1996, the waste volume
projection for PFP was based on the preferr 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
technotogy for plutonium residue stabilization and facility clean out. The
Baseline Case would generate a total of 30 Kgal of waste frem 1996 through
2006 (Bergquist, 1996). The WVRF to evaporate PFP wastes to DSSF is 81
(Sederburg, 1995). Flush volu for PFP stabilization waste streams is 22
per cent (flushes of waste tra r lines from PFP to 244-TX and from 244-TX
to Tank 102-SY}.

Although the waste generations + .« for the ower and Upper Planning Cases
were the same as those use for the Baseline Case, generation volume for PFP
stabilization could run as nhigh as 36 Kgal - - other stabilization methods
(Bergquist, 1996). The percent solids experienced in past PFP waste
generations are Tisted below (B: ‘ington, 1991):

% Solids in PRF waste 3.5%
% Solids in RMC w te 4.4%
% Solids in lab waste . 4.5%

3.6 PUREX

The Plutonium Uranium Extractior /PUREX) Facility was used to separate

irradiated N Reactor fuel into [ itonium nitrate, uranyl nitrate hexahydrate
(UNH), neptunium nitrate, and waste products. The main processing operations
involved dissolution of cladding and irradiated fuel, solvent extraction and

11
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Assumption Matrix
erational W te Yolume Projection

(A Years are Fiscal Years)

tower Planning

Upper Planning

Case Case Case
Meets TPA Milestones Yes Yes
acility Generations ‘
Total Limit, Kgi 0 27.9-36.6 27.9-36.6 27.9-36.6
P
[ ol L. 0 0 0
TCO S duled 1996 1996 1996
TCO Volume, Kgal 45 45 DN 45 DN
Flush for TCO 10% 10% 10%
WVRF for TCO (to DSSF) 99 99 99
B Plant /WESF
Monthly Rate, Kgal/mo 9 (1996) 9 (1996) 9 (1996)

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/

Flush for misc. waste
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)

5 (1997-1998)
0.5(1999-2028)
99
1996- |
125
10%
99

8 (1996)
10 (1997-2028)
2
99

2.5 to 3.6
22%
99

4.5
44%
94

0.5
44%
94

500

10
99

28

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
a4%
94

500

10
99

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
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Double—Shell Tanks
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20 +——
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TS ASSUMPTIONS

¥
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Operation Every Year from FY 96-2015
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T T ] R i 1 T T T T T T 1 T L] k]
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Figure 3. Double—Shell Tank Requirements for the Baseline Case
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The increase in NCAW inventorv and tank needs starting in 1997 were
partially caused by in-tank shing of NCAW solids. The final result
of the operations were completed by the 1 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 evap ated and combined into Tank 101-AY.

The PT (PFP TRU) solids from Tank 102-SY were cross-sited to Tank 103-AW
beginning 12/98. Therefore, the PT waste category ¢ 1 space are

eliminated by the end of FY 99.

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

Decrease in DSSF inventory in FY 2003 results fr« Phase I pretreatment.

Increase in CC inventory in 2010 is caused by dilution and staging of

watch list waste from Tank -SY for pretreatment in Phase II. The
watch list tank count has 1ased by one and the CC inventory has
increased due to dilution itaging. In 2011 the watch list category

has been eliminated when Tank 103-SY has been diluted and staged for
pretreatment.

CP waste is pretreéted in FY 2012 and this category is eliminated.

42
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Figure 17. Double—Shell Tank Requirements for the Lower Planning Case
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5.3 Upper Planning Case Rest s _and Conclusions

Tank space needs for the Upper nning Case are shown in Figure 18. The
assumption changes and their i 't are s marized below:

Loss of One Tank. The projected loss of tank space (tank 107-AN was taken out
of service) in 1998 has incr sed tank space re irements 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 utage. The evaporator maint ance outage in 2003 does
not result in an increase in tank count because there is space available in
Tank 102-AW and in the di ite receiver tanks to store the estimated 550 Kgal
of wastes to be evaporated in 2C .. 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 ace to handle waste receipts in 2011-12 without impacting
tank count. Note also that there were no SST solids retrieval volumes
scheduled for 201'. By 2013 the available tank space has been grossly
exceeded due to - e 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 avai ible space in 2013 is to decrease SST solids retrieval (TPA
milestone), increase the pretrea 'nt 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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Comparison of the Ave @ Monthly Waste Generation Rate (Kgal/month)
Tc ir Respective Target Rate for the
Penod October 1, 1995 through June 30, 1996
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Figu ' 20. Comparison of Monthl_ Average Waste Generation To Target Rate
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Table 14. Facility Waste St age and Capacity in Kgal as of June 1996

FACILITY ACT L HOLD-UP WASTE STORAGE |PR SS VESSELS
L I CAPACITY CAPACITY
[ buREX 100 215
B Plant ] 10 0 #225
S Plant ' 2 9 )
TPt 17 50 0
" 100 Area 0 50 0
300 Area 7 60 0
400 Area 10 23 0
PFP 2 16 0
Il TOTAL= 48 308 440
# 25 Kgal capacity for stora of waste, the remaining space is not routed

for storage (Killoy, 1992).
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