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Raymer, Julia R

From: Harrison, Sarah E
Sent: Wednesday, June 23, 2021 1:32 PM
To: Porcaro, Elaine N
Cc: Raymer, Julia R
Subject: RE: Help with IDMS

Follow Up Flag: Follow up
Flag Status: Flagged

Perfect, thanks so much Elaine! 
 
Thank you, 
 
Sarah Harrison 
HMIS Information Clearance 
North Wind Solutions | Cell › 602-571-2375 

 

 

From: Porcaro, Elaine N <elaine_n_porcaro@orp.doe.gov>  
Sent: Wednesday, June 23, 2021 1:27 PM 
To: Harrison, Sarah E <sarah_e_harrison@rl.gov> 
Subject: RE: Help with IDMS 
 
So sorry for the delay and thanks so much…yes, confirming I’m alright clearing both of these slide presentations for 
public release. 
 
Thanks, 
Elaine 
 

From: Harrison, Sarah E <sarah_e_harrison@rl.gov>  
Sent: Tuesday, June 22, 2021 8:31 AM 
To: Porcaro, Elaine N <elaine_n_porcaro@orp.doe.gov> 
Subject: RE: Help with IDMS 
 
No worries, we can use this email to approve your step in IDMS. 
 
Just to confirm, you are approving the below presentations for public release? 
 
TOC-PRES-21-2226-VA Rev0 - HLW Analysis of Alternatives 
 
TOC-PRES-21-2225-VA-00 - System Plan 9: Baseline Case 
 
Thank you, 
 
Sarah Harrison 
HMIS Information Clearance 
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LEGAL DISCLAIMER
This report was prepared as an account of work sponsored by an agency of
the United States Government. Neither the United States Government nor
any agency thereof, nor any of their employees, makes any warranty,
express or implied, or assumes any legal liability or responsibility for the
accuracy, completeness, or any third party's use or the results of such use
of any information, apparatus, product, or process disclosed, or represents
that its use would not infringe privately owned rights. Reference herein to
any specific commercial product, process, or service by trade name,
trademark, manufacturer, or otherwise, does not necessarily constitute or
imply its endorsement, recommendation, or favoring by the United States
Government or any agency thereof or its contractors or subcontractors. The
views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof. 

This report has been reproduced from the best available copy. 

Printed in the United States of America 
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Objective

• Objective: To evaluate the River Protection Project (RPP) 
mission as it is currently planned/thought to proceed and 
derive estimated retrieval and treatment completion 
dates.
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Flowsheet
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Key Assumptions
System Key Assumptions System Key Assumptions

SST Retrievals

• Use A/AX per most recent Multi-Year Operating Plan (MYOP), Rev. 8
• Other Single-Shell Tanks (SSTs) per SS-1647, Rev. 7
• Start S/SX Tank Farms after A/AX
• One retrieval at a time per area, increasing to two when needed (to 

maintain adequate feed to the Waste Treatment Plant (WTP))
• 2-month delay between SST retrievals
• Waste Receiving Facilities (WRFs) – 6 x 150-kgal tanks available 6 months 

before needed

DST 
Operations

• 1.265 Mgal of emergency space
• Direct-Feed Low-Activity Waste (DFLAW) Tanks AP-105, AP-106, AP-107, AP-108
• Near-term transfers (and retrievals) consistent with the MYOP, Rev. 8
• Group A, AN-104,SY-103 mitigations after A/AX retrievals 
• Increase solids limit in SY-102 and SY-103 to 200 inches when S/SX Tank Farm 

retrievals begin
• DST heel retrieval durations 128 days (based on AY-102)
• DST retrievals limited to 2 simultaneous maximum per farm and shall not exceed 4 

simultaneous maximum including SST retrievals

242-A 
Evaporator

• Maximum of 6 campaigns per year
• 90-day sampling time per campaign TWCS 

Capability

• Operational 06/30/2032 
• Stage, mix, and sample waste to meet WTP PT Facility Waste Acceptance Criteria 

(WAC) (190-day sampling time)
• 6 x 500-kgal tanks

DFLAW

• Tank-Side Cesium Removal (TSCR) operational on 02/01/2023
• Feed from Tank AP-107, treated waste to Tank AP-106
• 100 kgal space reserved in Tank AP-102 for emergency returns
• Non-elutable resin, increased capacity after 5 years
• Continues operating after WTP Pretreatment (PT) Facility start-up to 

augment feed to Low-Activity Waste (LAW) supplemental treatment, as 
needed

WTP EMF

• 100% recycle of concentrate to LAW feed
• Dynamic batching to minimize variability in glass loading
• Caustic scrubber bypass directly to Liquid Effluent Retention Facility (LERF)/Effluent 

Treatment Facility (ETF)
• Only operates during DFLAW

WTP PT

• Operational by 12/31/2033
• Integrated WTP total operating efficiency (TOE) 70%
• Feeds from Tank Waste Characterization and Staging (TWCS) capability 

(High-Level Waste (HLW)) and Double-Shell Tanks (DSTs) (LAW)
• Feeds WTP LAW and HLW Vitrification Facilities and LAW supplemental 

treatment
• Handles recycle of secondary liquid waste from LAW and HLW

WTP HLW

• Operational on 12/31/2033
• 2016 Glass Model
• Ramp-up (70% TOE)

12/31/2033 3.0 Metric Tons of Glass (MTG)/day
12/31/2034 4.0 MTG/day
09/30/2036 4.2 MTG/day
12/31/2038 5.25 MTG/day (2nd generation melters)

WTP LAW

• Operational on 12/31/2023
• 2016 Glass Model
• Ramp-up (70% TOE)

12/31/2023 9.0 MTG/day
07/31/2024 18.0 MTG/day
07/31/2025 21.0 MTG/day

LAWST

• Operational 12/31/2034, so as not to limit HLW throughput 
• 4-melter-equivalent capacity (42 MTG/day) (initial estimate will be sized so LAW 

treatment does not limit the mission)
• Assumed to be a vitrification facility for cost purposes

LERF/ETF
• Fed continuously (cannot cause upstream delays)
• Secondary solid waste (as powder, treated brine, and cast stone) to 

Integrated Disposal Facility (IDF)
CH-TRU

• Contact Handled Transuranic Waste (CH-TRU) treatment operational after full WTP 
operations (exact date to be determined)
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Key Results

• Meets near-term Amended Consent Decree dates (B-1, B-2, 
B-3*).

• 242-A Evaporator required to concentrate waste and create 
enough DST space to keep up with retrieval volumes.  

• Mission duration is mainly driven by WTP pretreatment.
• LAW Supplemental Treatment (LAWST) sized at 4 melter

equivalents, or capacity of 42 MTG/day (60 MTG/day*70%).
• Additional 242-A Evaporator, SST, and DST restrictions added 

~3 years to the mission and 5 years to SST retrievals 
compared to System Plan 8 (SP8).

• HLW could operate with a single melter without resulting in 
delays to the mission.

*B-1:  C-102, C-105, C-111 complete by 03/31/2024.
B-2:  Complete retrievals of the 9 SSTs from A and AX Tank Farms by 09/30/2026.
B-3:  Complete 5 tanks from B-1 and B-2 by 06/30/2021.
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Dates and Metrics

Metric
SP8

Baseline Case

SP9 
Scenario 1:

Baseline Case

Next 9 SSTs Retrievals (B-2) 05/2022 06/2026

Complete All SST Retrievals 2056 2061

DST Completion 2062 2065

Treat All Tank Waste 2063 2066

IHLW Glass Canisters 7,800 7,300

IHLW Glass Waste Oxide Loading 44% 44%

WTP ILAW Glass Containers 52,000 52,000

LAWST ILAW Glass Containers 42,000 37,000

LAWST Grout Volume (yd3) 420,000 400,000

ILAW Glass Sodium Oxide Loading 22% 22%

Sodium to ILAW Glass (MT) 84,000 79,000

Potential TRU Tank Waste (Drums) 8,400 8,800

• All SSTs retrieved by 2061.*
• 5 years longer than SP8.

• All waste treated by 2066.*
• 3 years longer than SP8.

• 7,300 immobilized high-level 
waste (IHLW) canisters.

• 500 reduction from SP8.
• 89,000 immobilized low-

activity waste (ILAW) 
containers.

• 5,000 reduction from SP8.

*Assumes unconstrained 
funding.
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Model Uncertainty

Metric
SP9 Scenario 1:
Baseline Case

Minimum Mean Maximum Range

Complete All SST Retrievals 2061.3 (21st percentile) 2060.5 2061.7 2063.5 3.0 years

Treat All Tank Waste 2066.3 (7th percentile) 2065.9 2067.0 2069.0 3.1 years

IHLW Glass Canisters 7,300 (90th percentile) 7,000 7,200 7,400 400 canisters

Total ILAW Glass Containers 88,900 (26th percentile) 88,400 89,100 89,600 1,100 containers

• With the exception of the IHLW canister count, the final run for 
Scenario 1 is optimistic, but overall variability is low.

• This informs the interpretation of sensitivities and alternatives—
if a run completes in 2069, we can’t say that is a significant 
change (though we also can’t exclude the possibility).

• The random uncertainty or “noise” associated with the model 
was evaluated for the System Plan 9 (SP9) Baseline, using 100 
model runs.
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SST Retrievals

• Cross-site transfer line 
needed prior to beginning 
S/SX retrievals (2028).

• B-Complex Waste 
Receiving Facility (WRF) 
needed prior to beginning 
B/BX/BY retrievals (2035).

• T-Complex WRF needed 
prior to beginning T/TX/TY 
retrievals (2044).

• One SST retrieval per area 
until 2045 and then 2 per 
area.
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DST Space Utilization 
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DST Inputs & Outputs

• 242-A evaporation and treatment are necessary to balance inputs and outputs to/from 
the DSTs. 

Acronyms
TFPT Tank Farm Pretreatment
WVR Waste Volume Reduction
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Waste Transfer Demand
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242-A Evaporator

• 242-A Evaporator is in high demand throughout the mission, concentrating dilute waste 
from SST retrievals and returns from TSCR.

• Limited to 6 
campaigns per 
year compared to 
SP8 which had a 
maximum of 17 in 
a single year.

• Less aggressive 
operation 
compared with 
SP8 which had 
~206 Mgal of feed 
compared to 123 
Mgal in SP9.
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LERF/ETF Demand

• The Effluent Treatment Facility (ETF) 
processes ~600 Mgal of effluent over the 
mission.

• LAWST and WTP PT contribute the largest 
percentage.

• 3.7 Mal/year currently.
• Increases to ~8 Mgal/year during Direct-

Feed Low-Activity Waste (DFLAW).
• Increases to ~17 Mgal/year during full 

WTP/LAWST operations.
Acronyms
EMF Effluent Treatment Facility
IDF Integrated Disposal Facility
LAWST LAW Supplemental Treatment
LERF Liquid Effluent Retention Facility
MWT Mixed Waste Trench
TRU Transuranic



14

TSCR/TFPT IX Column Usage

• 277 columns are projected to be used during 10 years of DFLAW.
• 441 columns are used for the full mission.

Acronyms
DFLAW Direct-Feed Low-Activity Waste
IX Ion Exchange
TFPT Tank Farm Pretreatment
TSCR Tank-Side Cesium Removal
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Tank Farms Risk Reduction – Total 
Curies
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Tank Farms Risk Reduction – Tc-99
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ILAW Glass Production

• Total of 88,900 containers with an average of 21% Na2O loading.
• LAWST makes up ~41% of the total ILAW (4 LAWST melters at 70%).
• ILAW production limited by dilute feed during DFLAW .
• DST retrieval constraints impact LAW feed after 2059.

Combined LAWST & WTP LAW
(63 MTG/day)

WTP LAW Only
(21 MTG/day)
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• LAWST processes 52 Mgal of supernatant waste

LAWST Waste Feed
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IHLW Glass Production

• Total of 7,300 IHLW canisters with an average 44% WOL.
• Average production achieved was 2.0 metrics tons of glass (MTG)/day versus 

theoretical 5.25 MTG/day (average over the years 2038-2059).  
• May be feasible to operate HLW vitrification with a single melter.
• IHLW production is primarily limited by the PT throughput.
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Lifecycle Cost

• The total lifecycle cost is $107B ($192B escalated).
• Does not include:

o WTP Construction
o HLW/TRU Disposal
o DOE-RL/Plateau 

Cleanup
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Lifecycle Cost Breakdown
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• $20B reduction to lifecycle cost estimated when 
LAWST facility is grout.
o $600M construction vs. $6B, eliminates peak near 2030.
o Additional reductions in operations costs.

Lifecycle Cost – Grout Comparison
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Conclusions

• More realistic assumptions regarding the 242-A Evaporator 
and SST/DST retrievals increased the mission length 
compared to SP8.
o 5 year extension to SST retrievals.
o 7 year extension to 242-A Evaporator operations.
o 3 year extension to waste/secondary effluent treatment.

• HLW Pretreatment is the rate-determining step.
o HLW Vitrification unable to achieve assumed throughput.
o LAWST is sized large enough to prevent LAW treatment from being 

rate-limiting (4 melter equivalents).
o LAWST is needed soon after HLW treatment startup to prevent 

delays/bottlenecks from LAW treatment 
• Increased mission duration results in increased lifecycle cost 

vs. SP8.
o Utilizing grout for LAWST can substantially reduce the lifecycle cost.
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