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PERFORMANCE REQUIREMENTS FOR 
THE DOUBLE-SHELL TANK SYSTEM PHASE 1 

1.0 PURPOSE AND SCOPE 

1.1 PURPOSE 

This document establishes performance requirements for the double-shell tank (DST) 
system. These requirements, in turn, will be incorporated in the System Specification for the 
Double-Shell Tank System (Grenard and Claghorn 1998). 

1.2 SCOPE 

This version of the document establishes requirements which are applicable to the first 
phase (Phase 1) of the TWRS mission described in the TWRS Mission Analysis Report 
(Acree 1998). It does not specify requirements for either the Phase 2 mission or the DST 
system closure period. 

2.0 APPROACH 

Most of the performance requirements listed in this document are derived by an 
analysis of Appendix H in the TWRS Operations and Utilization Plan (TWRSO&UP, 
Kirkbride et al. 1997) as updated by the Tank Waste Remediation System Retrieval and 
Disposal Mission Initial Updated Baseline Summary (Swita 1998). Appendix H of the 
TWRSO&UP lists the transfers required to meet all of the DST system objectives during 
Phase 1. The list of transfers includes some historical information which was also used to 
quantify requirements. Additional detail explaining the derivation of each requirement is given 
in Section 3.0. 

The operations described in the TWRSO&UP are constrained by requirements imposed 
by external agencies such as the U.S. Department of Energy (DOE) and the State of 
Washington. These constraints are listed in the System Specifcation for the Double-Shell Tank 
System (Grenard and Claghorn 1998). The configuration and the usage of the DSTs are based 
on the studies and decisions listed in Table 1. 

1 
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Table 1. Basis for Double-Shell Tank Usage. 

Title 

Preliminary Low-Level Waste Feed Staging 
Plan (Certa et al. 1996) 

Decision Document, Low-Level Waste Feed 
Staging Strategy (Daling 1996) 

Alternatives Generation and Analysis for the 
Phase 1 Intermediate Waste Feed Staging 
System Design Requirements (Claghorn et al. 
1996) 

Decision Document, Phase 1 Intermediate 
Waste Feed Staging System Design 
Requirements (Galbraith and Daling 1997) 

Alternatives Generation and Analysis for 
Waste Preparation Equipment - Phase I 
Source Tanks (Claghom et al. 1998) 

Design Basis for Retrieval Equipment in 
Tanks AN-104 and AN-105 (Boston 1997) 

~ 

Decision Document, Waste Preparation 
Eauivment for Phase I Source Tanks (TBP) 

~ ~______ 

Decision Document for Phase I Privatization 
Transfer System Needs (Galbraith et al. 
1996) 

" 

Content 

Evaluates options for the staging of LAW 
feed 

Documents the decision to use two double- 
shell tanks for intermediate waste feed 
staging and to turn over two tanks to the 
private contractors as feed tanks. 

Evaluates options. for the preparation and 
qualification of waste within the intermediate 
waste feed staging tanks 

Documents the selection of a mixer concept 
for the intermediate waste feed staging tanks 
241-Ap-102 and 241-AP-104 

Evaluates options for the preparation of 
waste from the source tanks for Phase 1 
waste feed delivery 

Documents 'the selection of a mixer concept 
for 241-AN-104 and -105. This letter also 
outlined an operational concept for the 
retrieval of waste from these tanks. . 

TBP 

Evaluates options and documents the 
selection of piping upgrades within tank 
farms 

~~ 

LAW = Low-activity waste 
TBP = To be published. 

2 
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3.0 PERFORMANCE REQUIREMENTS 

Table 2 lists the performance requirements, the applicable paragraph of the 
System Specification for the Double-Shell Tank System (Grenard and Claghorn 1998), and 
additional detail on how the numbers were derived. The required transfer durations in this 
table are, in general, based on a reasonable minimum duration as estimated in the Tank Waste 
Remediation System Retrieval and Disposal Mission Initial Updates Baseline Summary (Swita 
1998). The minimum duration is chosen as the requirement because the program strategy is to 
use the balance of the available time as contingency to correct unforseen problems such as 
equipment failures. This strategy is intended to enhance the Waste Feed Delivery Program’s 
chances of success. 

Many of the requirements listed in Table 2 are subject to change in the event that the 
scenario for the conduct of Phase 1 is changed significantly. 

3 
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Number 

1. 

2. 

3. 

4. 

5. 

6. 

Paragraph 
Number 

3.2.1.2.2.a 

3.2.1.2.5.a 

3.2.1.2.3.a 

3.2.1.4.3.a 

3.2.1.4.3.b 

3.2.1.5.4.a 

Table 2. Double-Shell Tank Systei 

Requirement 

200 West Area Waste Batch Transfer. The 
system shall be capable of transferring batches of 
0.1 ML (0.03 Mgal) to 4.39 ML (1.16 Mgal) of 
prepared waste to another 200 West Area DST in 
4 to 9 days. 

200 East Area Waste Batch Transfer. The 
system shall be capable of transfemng batches of 
0.015 ML (0.004 Mgal) to 4.39 ML (1.16 Mgal) of 
prepared waste to another 200 East Area DST in 
4 to 9 days. 

Cross-site Waste Transfer Volume. The system 
shall be capable of transferring batches of 0.1 1 ML 
(0.03 Mgal) to 4.39 ML (1.16 Mgal) of prepared 
waste from West Area to a 200 East Area DST in 
4 to 9 days. 

High-Level Waste Batch Sizes, Phase 1. The 
system shall prepare batches of HLW feed 0.18 
ML (0.05 Mgal) to 1.1 ML (0.3 Mgal) in 1. 108 to 
214 days corresponding to 2 to 4 wash cycles 
respectively. 

High-Level Waste Preparation Phase 1. The 
3ystem shall qualify and mobilize a batch of solids 
for transfer in i 316 days. 

High-Level Waste Batch Transfer Volume. The 
system shall be capable of transferring batches of 
HLW feed with a volume of 0.3 ML (0.07 Mgal) 
D 0.5 ML (0.14 Mgal) to the vendor within 1 day. 

Performance Requirements. (7 Sheets) 

Basis 

1) The first value is the smallest batch of waste transferred between West 
Area Tanks as shown in the TWRSO&UP transfer schedule. 2) The 
second number is the maximum volume of a DST 3) The third value is 
calculated by allowing 1 to 6 days of pump time: it takes about 6 days to 
pump 1.16 Mgal at 140 gal / min. Add 2 days setup time + 1 day 
shutdown. The setup and shutdown time are based on the Estimating 
Input Sheet for item number TBR150.B44 supporting the Tank Waste 
Remediation System Retrieval and Disposal Mission Initial Updated 

Same as above except that these values were calculated for East Area 
tanks. 

Same as above except that these values were calculated for cross-site 
transfers. 

1) The batch volume is the bulk volume of solids in the HLW tank at the 
time that sludge washing begins. Table 4.3-3 from the Tank Waste 
Remediation System Retrieval and Disposal Mission Initial Updated 
Baseline Summary (Swita 1998) lists these numbers for each HLW tank 
under the "Available Feed" column. 2) Using the same table, the batch 
preparation time is the day that pretreatment starts and the day that it is 
ready for qualication. 
This requirement is taken directly ftom Table 3.2-4 of the TWRSO&UP. 
A total of 316 days is added to the wash durations to account for the time 
required to add transfer solutions and to qualify the batch. A reasonable 
minimum duration for waste preparation is defined by the Lve-Qcle Cost 
Analysis of Advanced Design Mixer Pump (Hall 1996) 

Table 4.3-3 of the Tank Waste Remediation System Retrieval and 
Disposal Mission Initial Updated Baseline Summary (Swita 1998) lists the 
feed volume delivered per batch. The '1 day" requirement is based on 
0.53 m'lmin (140 gallmin). 



Number 

7. Insoluble Waste Preparation - West Area Tanks. 
The system shall have the capability to mobilize 
insoluble waste and t r k f o n n  it to satisfy the 
transfer requirements of HNPSD-WM-DQO-001, 

8. 

The only DST in West Area with a significant quantity of insoluble waste 
is SY-102. A reasonable minimum duration for waste preparation is 
defined by the rationale for assumption ‘C’ in Section 4.1 of the Life- 
q c l e  Cost Analysis of Advanced Desisn Mixer Pump (Hall 1996). 

9. 

Insoluble Waste Preparation - East Area Tanks. 
The system shall have the capability to mobilize 
insoluble waste and transform it to satisfy the 
transfer requirements of HNP-SD-WM-DQO-001, 
Rev. 2 (Mulkey 1997) in 1 day. 

Low-Activity Waste Staging Batch Volumes. The 
system shall be capable of transferring batches of 
1.1 ML (0.3 Mgal) to 3.8 ML (1 Mgal) of 
prepared waste to the LAW staging tank within 4 to 
9 days. 

Low-Activity Waste Staging Quantity, Phase 1. 
The system shall be capable of transferring . 
10,500 MT of sodium to the LAW staging tanks 
through the end of Phase 1. The system shall 
transfer 2000 MT of sodium before the start of 
Phase 1 Plant operation, 7000 MT of sodium 
within five years after the start of Phase 1 plant 
operation and the balance within 9 years after the 
start of Phase 1 Plant operation. 

Low-Activity Waste Staging Batch Size, Phase 1. 
The system shall be capable of blending and 
qualifying batches of LAW feed with a volume of 
1.04 ML (0.3 Mgal) to 4.4 ML (1.16 Mgal). The 

10. 

Table 3.2-4 of the TwRSO&UP shows that a minimum of 1 day is 
allocated to the transfer which includes the waste. preparation time. 

These values were calculated with the same procedure used to calculate 
the values for Item #1 above except that these values are based on 
projected transfers to the LAW staging tanks: AP-102 and AP-104. 

These quantities were calculated from the information provided by Table 
4.3-1 of the Tank Waste Remediation System Retrieval and Diqosal 
Mission Initial Updated Baseline Summary (Swita 1998). These numbers 
were also checked by analysis of the TwRSO&UP. The analysis shows 
that approximately 97% of the soluble sodium prepared in an LAW 
source tank makes it way to the LAW staging tanks. Therefore, in 
rounded numbers, the total quantity of sodium delivered to the private 
wntractors is approximately the quantity delivered to the staging tanks. 
Both AN-105 and AN-104 are staged prior to the start of LAW 
vitrification (scheduled for 6/2002). Tanks SY-101 and SY-103 are 
staged after five years of operation of the vitrification plant. 

The minimum volume is based on information in Table 4.3-1 of the Tank 
Waste Remediution System Retrieval and Disposal Mission Initial Updated 
Baseline Summary (Swita 1998). The maximum volume is equal to the 
tank capacity. The duration is based on the Estimating Input Sheets that 

11. 

Paragraph 
Number 

3.2.1.2.1 .c 

3.2.1.3.4.c 

3.2.1.2.7.a 

3.2.1.2.a 

3.2.1.3.1.a 

Table 2. Double-Shell Tank System Performance Requirements. (7 Sheets) 
I 

Requirement Basis 



Number 

12. 

13. 

14. 

- 15. 

16. 

17. 

Paragraph 
Number 

3.2.1.3.2.a 

3.2.1.4.2.a 

3.2.1.4.2.b 

3.2.1.2.€.b 

3.2.1.3.4.b 

3.2.1.2.b 

Table 2. Double-Shell Tank Syste 

Requirement 

Low-Activity Waste Batches, Phase 1. The 
system shall be capable of delivering batches of 
envelope A, B, and C LAW feed with volume of 
0.74 ML (0.2 Mgal) to 3.82 ML (1 Mgal) to each 
plant feed tank within 9 days. 

Sludge Wash Supernatant Total Volume. The 
system shall be capable of transferring a maximum 
of 8.7 ML (2.3 Mgal) of wash supernate in five 
years. 

Sludge Wash Supernatant Batch Volume. The 
system shall be capable of transferring 0.25 ML 
(0.07 Mgal) to 1.4 ML (0.37 Mgal) of wash 
supernate containing negligible insoluble solids in 

Soluble Waste Preparation - West Area. The 
system shall have the capability to transform 
sufficient soluble waste to achieve a supernatant 
sodium molarity of 7.0 in 82 days or to transform 
all of the soluble sodium into a solution that 
satisfies the transfer requirements of 
HNP-SD-WM-DQO-001, Rev. 2 (Mulkey 1997). 

Soluble Waste Preparation - East Area. The 
system shall have the capability to transform 
sufficient soluble waste the achieve a supernatant 
sodium molarity of 6.5 to 9.0 in 117 days or to 
transform all the soluble waste into a solution that 
satisfies the transfer requirements of 

Space Management Annual Waste Volume, 
Phase 1. The system shall be capable of moving 
87 ML (23 Mgal) per year of waste through the 
end of Phase 1 for space management. 

Performance Requirements. (7 Sheets) 

Basis 

Same as item 11 except that this is for waste transferred to 6AP and SAP 
during Phase 1. 1) The minimum value corresponds to Batch #7 and 2) 
the maximum volume corresponds to Batch #11. 3) The 9 days is based 
on the reasoning given for requirement #l. 

Table 3.2-5 of the TWRSO&UP lists the volumes of wash supernatant 
transferred out of 112AZ and 2AY over 5 years (starting at the 
pretreatment start date). There aren’t any transfers of supernatant after 
6/2007 which is 5 years after plant startup. 
1) The first number is the minimum volume of wash supernatant 
transferred out of 112AZ and 2AY according to Table 3.2-5 of the 
TWRSO&UP. 2) This second number is based on the maximum volume 
from the same table. 3) The TWRSO&UP assumes that the quantity of 
solids entrained in the decant is insignificant. 

1) Table 3.1-8 of the TWRSO&UP lists the molarity of the retrieved 
waste as it would exist in the pipeline on its way to the intermediate waste 
feed staging tanks. 2) The time required to prepare waste is taken from 
supporting information for the schedule in the Tank Waste Remaation 
System Retrieval and Disposal Mission Initial Updated Baseline Sununary 
(Swita 1998). This duration does not include the time required to degas 
or transfer. 

These values were derived using the same approach as item 15 except 
that this is for East Area LAW source tanks. 

This is the sum the maximum yearly total transferred from 
1) an East Area DST to another East Area DST (10 Mgal) 
2) AW-102 to the evaporator (4 Mgal) 
3) a West Area DST to West Area DST (5 Mgal) 
4) a West Area DST to an East Area DST (4 Mgal) 
Note: The DST system does not move waste from the evaporator to the 
system. 
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Paragraph 
Number 

3.2.1.2.1.a 

Number 

18. 

19. 

20. 

21. 

22. 

23. 

3.2.1.2.4.a 

3.2.3.10.a 

3.2.1.4.d 

3.2.1.3.d 

3.2.1.1.8.a 

3.2.1.1.3.a 

Table 2. Double-Shell Tank Syste 

Requirement 

Supernatant Preparation - West Area. The 
system shall have the capability to adjust up to 
4.4 ML (1.16 Mgal) of supernatant to meet the in- 
line transfer requirements of 
HNFSD-WM-DQO-001, Rev. 2 (Mulkey 1997) in 
line. 

Supernatant Preparation - East Area. The 
system shall have the capability to adjust up to 
4.4 ML (1.16 Mgal) of supernatant to meet the in- 
line transfer requirements of 
HNFSD-WM-DQ0-001, Rev. 2 (Mulkey 1997). 
Water - Phase 1. The system shall obtain 49 ML 
(13 Mgal) of water from the Hanford Landlord 
System for distribution throughout the DST system. 

High-Level Waste Feed Frequency, Phase 1. 
The system shall be capable of delivering a batch 
of HLW feed to the vendor every 200 days. 

Low-Activity Waste Feed kequency, Phase 1. 
The system shall be capable of mobilizing, staging, 
blending, qualifying and delivering a batch of 
LAW feed to the vendor in 2 182 days from 
sources where soluble salts must be dissolved and 
- < 125 days from sources consisting of 
supernatant. 
Treatment Plant Waste Product Volume, 
Phase 1. The system shall be capable of receiving 
0.5 ML/yr (0.13 Mgallyr) of entrained solids and 
%r/ transuranic (TRU) through the end of 
Phase 1. 

204AR Annual Capacity. The system shall have 
the capacity to transfer at least 1.5 ML (0.4 Mgal) 
of waste per year through Phase 1. 

Performance Requirements. (7 Sheets) 

Basis 

The volume stated is the maximum tank volume. The TWRSO&UP 
currently doesn't project this type of adjustment within a tank in West 
Area. 

Tanks AN-102, AN-106 and AN-107 are currently the only tanks where 
the target waste is a supernatant that will be adjusted in line during a 
transfer. The volume of waste in these three tanks is near the DST 
capacity which is 1.16 Mgal. The TWRSO&UP currently shows that the 
adjustment of this waste will occur in line. 

This is the sum of all the water inputs over the duration of Phase 1 as 
listed in Appendix H of the TWRSO&UP. 

This is the minimum interval of time between transfers of HLW to the 
private contractor as listed on Table 4.3-3 of the Tank Waste Remediation 
System Retrieval and Disposal Mission Initial Updated Baseline Summary 
(Swita 1998). More specifically, this is the minimum &ne required to 
process a batch of HLW (other than the very last batch). 
This is the minimum duration of a feed delivery cycle as defined in the 
Input Estimating Sheets used to support the schedule in the Tank Waste 
Remediation System Retrieval and Disposal Mission Initial Updated 
Baseline Summary (Swita 1998). Batches 7 and 8 are qualified in Tank 
241-AN-107 and therefore, not counted for this analysis. The time 
required to degas is not included in this requirement. 

This is the maximum projected yearly total of slurry (liquids and solids) 
returned from the private contractors. 
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25. 

26. 

21. 

28. 

29. 

Table 2. Double-Shell Tank Syste 

Requirement 

204-AR Batch Transfer. The system shall be 
capable of unloading batches of 18,900 L 
(5,000 gal) i n l l  day. 

Annual Volume of Concentrated Waste. The 
system shall have the capacity to receive up to 
9.1 ML (2.4 Mgal) of waste per year through 
Phase 1. 

B PlanUWaste Encapsulation and Storage 
Facility Waste Volume. The system shall accept 
up to 0.2 ML (0.054 Mgal) of liquid waste per 
year from B Plant I WESF. 
Concentrated Waste Received from the 
Evaporator. The system shall be capable of 
accepting 3.4 ML (0.9 Mgal) of waste in 8 days. 
East Area Liquid Waste Annual Capacity. The 
system shall be capable of receiving up 15 ML 
(3.9 Mgal) of liquid waste per year through 
Phase 1. 

Paragraph 
Number 

3.2.1.1.3.b 

3.2.1.1.6.a 

3.2.3.4.a 

3.2.3.6.a 

3.2.1.1.5.a 

East Single-SheU Tank Salt Well Liquid Waste 
Volume. The system shall accept 0.8 ML 
(0.2 Mgal) of dilute, non-complexed @N) and 
3.4 ML (0.9 Mgal) of dilute, complexed @C) 
liquid from salt well pumping from the SSTs over 4 

Evaporator Feed Annual Volume. The system 
shall be capable of providing up to 17 MLlyr 
(4.4 Mgallyr) of dilute supernate from Tank 
241-AW-102 for concentration. 

Performance Requirements. (7 Sheets) 

Basis 

This is the capacity of the railcar and the typical duration required to 
unload the car. 

This is the maximum quantity of waste received from the evaporator into 
241-AW-106 on a yearly basis as listed in Appendix H of the 
TWRSO&uP. 

This is the sum the maximum quantity of waste. received each year from 
B Plant and from WESF as listed in Appendix H of the TWRSO&uP. 

This is the maximum batch volume identified in Appendix H of the 
TWRSO&uP for transfers from the Evaporator to tank 241-AW-106. 

This value is the sum of the maximum yearly quantity of waste received 
from each of the following facilities as listed in Appendix H of the 
TWRSO&uP: 
1) 100Areabasins 
2) Plutonium-Uranium Extraction Plant 
3) WESF and B Plant 
4) 300Area 
5) Salt well pumping 
6) SSTRetrieval 

These values are derived from the transfer schedule listed in Appendix H 
of the TWRSO&uP. 

These values are derived from the transfer schedule listed in Appendix H 
of the TWRSO&uP. In this case, the value is the maximum quantity 
provided in one year. 
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Number 

32. 

33. 

34. 

35. 

36. 

Paragraph 
Number 

3.2.1.2.6.b 

3.2.1.2.c 

3.2.1.1.4.b 

3.2.1.1.5.b 

3.2.3.2.a 

Table 2. Double-Shell Tank Syster 

Requirement 

Evaporator Feed Batch Size. The maximum 
evaporator batch size to be transferred to the 
evaporator by the system (Le., campaign) is 
5.7 ML (1.5 Mgal). 

Evaporator Feed Volume, Phase 1. The system 
shall be capable of delivering up to 17 ML 
(4.4 Mgal) of waste per year for transfer to the 
evaporator ttuough the end of Phase 1. 

Waste Batch Size - West Area. The system shall 
be capable of receiving batches of 0.004 ML 
(0.001 Mgal) to 2.7 ML (0.72 Mgal) in 1 9  days. 

Liquid Waste Batch Size - East Area. The 
system shall be capable of receiving batches of 
0.02 ML (0.005 Mgal) to 3 ML (0.8 Mgal) in 
< 9 days. 

Plutonium Finishing Plant waste Annual 
Volume. The system shall accept up to 30,000 L 
f8.oOO gal) of liquid waste per Year from the PFP. 

Performance Requirements. (7 Sheets) 

Basis 

These values are derived from the transfer schedule listed in Appendix H 
of the TWRSO&W. 

These are the same values as item #31. 

This volumetric information is based on the minimum and the maximum 
batch. sizes listed in Appendix H of the TWRSO&UP for transfers from 
the following facilities: 
1) 222s Laboratory 
2) SST Retrieval 
3) T-Plant 
4) Plutonium Finishing Plant 
5) Salt well pumping 
The duration is based on the maximum number of days required to pump 
the waste plus 2 days setup time and one day for shutdown operations. 
The setup and shutdown time are based on the Estimating Input Sheets 
supporting the Tank Waste Remediation System Retrieval and Disposal 
Mission Initial Updated Baseline Summary (Swita 1998). 
This volumetric information is based on the minimum and the maximum 
batch sizes listed in Appendix H of the lWRSO&UP for transfers from 
the following facilities: 
1) 100Areabasins 
2) Plutonium-Uranium Extraction Plant 
3) WESF and B Plant 
4) 300Area 
5) Salt well pumping 
The duration is based on the maximum number of days required to pump 
the waste plus 2 days setup time and one day for shutdown operations. 
The setup and shutdown time are based on the Estimating Inpnt Sheets 
supporting the Tank Waste Remediation System Retrieval and Disposal 
Mission Initial Updated Baseline Summary (Swita 1998). 

This is the maximum projected annual volume from the PFP as described 
in Appendix H of the TWRSO&W. 
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37. 

38. 

39. 

40. 

Paragraph 
Number 

3.2.3.3.a 

3.2.3.5.d 

3.2.1.1.4.a 

3.2.3.5.a 

Table 2. Double-Shell Tank Syster 

Requirement 

S Plant Waste Volume. The system shall accept 
up to 235,000 L (62,000 gal) of liquid waste per 
year from S Plant. 

Single-Shell Tank Waste Retrieval Volume, 
Phase 1. Beginning in PY 2003, the system shall 
be capable of accepting 30 ML (7.8 Mgal) of SST 
waste through the end of Phase 1. 

West Area Liquid Waste Annual Capacity. The 
system shall be capable of receiving at least 15 ML 
(4.0 Mgal) of liquid waste per year through 
Phase 1. 

West SingbShell Tank Salt Well Liquid Waste 
Volume. The DST system shall be capable of 
accepting 9.5 ML (2.5 Mgal) of dilute, non- 
complexed @N) and 3.4 ML (0.9 Mgal) of dilute, 
complexed @C) liquid from salt well pumping 
from the SSTs over 4 years. 

Performance Requirements. (7 Sheets) 

Basis 

This is the maximum projected annual volume &om S Plant (2223) as 
described in Appendix H of the TWRSO&UP. 

This is the total projected volume from SST retrieval as described in 
Appendix H of the TWRSO&UP. 

~ ~~~~~~ ~ ~ 

This value is the sum of the maximum yearly quantity of waste 
transferred from each of the following facilities as listed in Appendix H 
of the TWRSO&W: 
1) 2223 Laboratory 
2) SST Retrieval 
3) T-Plant 
4) Plutonium Finishing Plant 
5) Salt well pumping 
The 9 year value is the duration of Phase 1. 
These values are derived from the transfer schedule listed in Appendix H 
of the TwRso8tUp. 

DST = Double-shell tank 
HLW = High-level waste 
LAW = Low-activity waste 
SST = Single-shell tank 
TBD= To be detedned 
TWRSO&UP = Tank Waste Remediation System Operation and Utilization Plan. 
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APPENDIX A 

CALCULATION SHEETS 

This appendix provides the raw data and the example calculations necessary to derive 
the performance requirements listed in the main body of this document. Sections A. 1, A.2 
and A.3 provide general information. Section A.4 is oriented to specific requirements. 

A. l  EXPLANATION OF TWRSO&UF’ TRANSFER TABLE 

Table A-1 is taken from the Tank Waste Remediation System Operations and Utilization 
Plan (Kirkbride et al. 1997). It was generated using a computer program called the Hanford 
Tank Waste Operations Simulator (HTWOS). The HTWOS program was verified and 
validated by the Verification and Validation of the Tank Waste Remediation System Hanford 
Tank Waste Operations Simulator (Wittman 1997). 

Table A-2 is a legend for the “from” and “to” information in Table A-1 . Other 
information required to read Table A-1 is given below. 

A . l . l  Generic Transfers 

Most of the transfers in the table are simple tank to tank or waste source to tank 
transfers, but some are more complicated. The more elaborate transfers are described 
separately below. In any event, all transfers consist of the tank pumped from, the tank 
pumped to, the start date of the transfer, the end date of the transfer, the liquid volume . 
transferred, and the solids volume transferred on a dry solids basis. The very small amount of 
solids transferred for some transfers is due to the assumption that a small fraction of the solids 
in a tank will be entrained in the liquid. 

A.1.2 Evaporator Runs 

Evaporator runs consist of three lines in the transfer table. The first line gives the 
transfer from the evaporator feed tank (AW-102) to 242-A, the second line gives the transfer 
from 242-A to the evaporator bottoms catch tank (AW-106), and the third line gives the 
transfer from 242-A to the condensate catch tank (defined as LEW in the model). 

A-3 



HNF-2168 
Revision 0 

A.1.3 In-Line Dilution Transfers 

For some of the transfers in support of the LAW feed staging plan, DST contents.wil1 
be retrieved and transferred using in-line dilution. In-line dilution consists of pumping (and 
mixing if desired) the DST contents as they exist and adding dilutiodtransfer water in the line. 
No water is added directly to the tank. Also if any dissolutiodprecipitation reactions are to 
occur they will occur in the line. Therefore, in order to be accurate, this transfer needed to be 
described in three steps: what is removed from the source tank, the amount of water added, 
and what is added to the destination tank. 

The in-line dilution transfers can be found in the transfer table by examining the “To” 
column to find an entry that is “name of a DST-PUMP. This entry is for the addition of the 
dilution water. The entry before this one gives the transfer out of the source tank and the 
entry after gives the transfer to the destination tank. For the some of the transfers one can see 
that the solids transferred out of the source tank do not equal the solids transferred into the 
destination tank. This is due to the dissolutiodprecipitation reactions that occur in-line. 
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Table A-1. Projected Transfers Through October 2011. (26 sheets) 
Note: This table is extracted from Table H-1 of the Tank Waste Remediation System 
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WATER 
34L87 
EVAPF 
AW-106 
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AP-106 2/16/96 2/16/96 3,000 0 
AP-106 2/16/96 2/16/96 28,000 0 
AW-102 3/1/96 3/1/96 67,000 0 
AP-IO1 3/4/96 3/5/96 306,000 13 

Table A-I. Projected Transfers Through October 2011. (26 sheets) 
:: This table is extracted from Table H-1 of the Tank Waste Remediaion 
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Table A-1 . Projected Transfers Through October 201 1. (26 sheets) 
Note: This table is extracted from Table H-1 of the Tank Waste Remediation System 

ZNL87 SY-102 7/31/97 7/31/97 2,000 0 
WATER SY-102 7/31/97 7/31/97 62,000 0 
WNW88 SY-102 7/31/97 8/1/97 223,000 0 
AW-106 AN-106 8/5/97 8/6/97 346,400 16 

20 SY-102 AP-107 8/15/97 8/17/97 520,000 . 
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Table A-1 . Projected Transfers Through October 201 1. (26 sheets) 
I -te: This table is extracted from Table H-1 of the Tank Waste Remediation -,stem 
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Table A-1. Projected Transfers Through October 2011. (26 sheets) ’ 

Note: This table is extracted from Table H-1 of the Tank Waste Remediation System 

+ 

+ 

A-9 



HNF-2168 
Revision 0 

Table A-1 . Projected Transfers Through October 201 1. (26 sheets) 
Note: This table is extracted from Table H-1 of the Tank Waste Remediation System 
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Y 

Y 

1FL96 AW-105 9/18/00 9/19/00 53,000 0 
1KL96 AW-105 9/18/00 9/19/00 332,000 0 

WATER 
0 Flush 4AP Y WASH- AP-104 10/1/00 10/2/00 200,000 

Y AP-106 AW-102 10/2/00 10/4/00 474,000 16 Empty 6AP 
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Table A-I. Projected Transfers Through October 2011. (26 sheets) 
Note: This table is extracted from Table H-1 of the Tank Waste Remediation &stem 
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Table A-I. Projected Transfers Through October 2011. (26 sheets) 
Note: This table is extracted from Table H-1 of the Tank Waste Remediation System 

Vendor Returns 
(Sr/TRU/Entrame 
d Solids) 
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Table A-1 . Projected Transfers Through October 201 1. (26 sheets) 
This table is extracted from Table H-1 of the Tank Waste Remediation System X Y * &  note: 
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Table A-1 . Projected Transfers Through October 201 1. (26 sheets) 
Nc :: This table is extracted from Table H-1 of the Tank Waste Remediation System 

Return from LA\ 
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Table A-1. Projected Transfers Through October 201 1. (26 sheets) 
Note: This table is extracted from Table H-1 of the Tank Waste Remediation System 

' 
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Table A-1. Projected Transfers Through October 2011. (26 sheets) 
Note: This table is extracted from Table H-1 of the Tank Waste Remediation System 

Return from LAW 
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SPN87 
TAL88 
34L87 

SY-102 9/17/04 9/17/04 25,000 0 
AN-105 9/17/04 9/17/04 24,000 0 
AN-105 9/17/04 9/17/04 50,000 0 
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Table A-1 . Projected Transfers Through October 201 1. (26 sheets) 
I te: This table is extracted from Table H-1 of the Tank Waste Remediation rtem 

AN-103 AP-103 1/18/05 1/18/05 42,878 1,128 
AN-103 AP-101 1/18/05 1/18/05 38,554 1,014 . 
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Table A-1. Projected Transfers Through October 2011. (26 sheets) 
Note: This table is extracted from Table H-1 of the Tank Waste Remediation System 

Return from LAW 
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Table A-1 . Projected Transfers Through October 201 1. (26 sheets) 
Note: This table is extracted from Table H-1 of the Tank Waste Remediation System 

0 erations and Uti1 

RETURN-1 AP-107 

CONTRAC 
TOR-1 

CONTRAC 
TOR-2 

WATER 

Y AP-104 AP-108 

Y AY-102 AN-105 

Y WASH- AY-102 

Y RETURN-1 AP-107 
WATER 

PlHLW-FE HLW- 
ED-TANK CONTRAC 

AZ-102 PlHLW-F 
EED-TAN 

ition Plan (Kirkbride et al. 1997) 
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- 
Boot 
Strap - 

Table A-1 . Projected Transfers Through Octoper 201 1. (26 sheets) 
Note: This table is extracted from Table H-1 of the Tank Waste Remediation System 
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Table A-1 . Projected Transfers Through October 201 1. (26 sheets) 
te: This table is extracted from Table H-1 of.the Tank Waste Remediation System 
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Table A-1 . Projected Transfers Through October 201 1. (26 sheets) 
Note: This table is extracted from Table H-1 of the Tank Waste Remediation System 

eNm from LAW 

Y AP-102 AP-106 8/20/06 8/24/06 646,100 25 Deliver LAW 
BaGh 9, 
Contractor 1, 
Envelope C 

Y AP-104 AP-108 8/24/06 8/27/06 646,100 25 Deliver LAW 
Batch 9, 
Contractor 2, 
Envelope C 

Y SY-103 SY-102 8/26/06 8/28/06 350,000 9,759 RetrieveIStage 
LAW Batch 11 

Y LERF SY-103- 8/26/06 8/28/06 183,500 0 Diliition Water 

Y SY-103 SY-102 8/26/06 8/28/06 537,500 1,449 As-received Ghost 
Y AN-102 AP-102 8/25/06 8/30/06 1,014,ooO 44 Stage LAW Batch 

PUMP 

10,Contractor 1, 
Envelope C 
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Table A-1 . Projected Transfers Through October 201 1. (26 sheets) 
Note: This table is extracted from Table H-1 of the Tank Waste Remediation system 

S-103 SY-101 7/24/06 1/15/07 719,200 1,011 
AX-I02 AN-103 11/3/06 2/21/07 88,610 897 
SX-113 SY-103 12/6/06 3/13/07 11,203 399 
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Table A-1 . Projected Transfers Through October 201 1. (26 sheets) 
Note: This table is extracted from Table H-1 of the Tank Waste Remediation astern 

IWATER IAN-105 I 9/17/071 9/17/071 27,000 I 01 
I IEVAPF IAN-105 I 9/17/07] 9/17/07] 120.0001 01 
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Table A-1. Projected Transfers Through October 201 1. (26 sheets) 
Note: This table is extracted from Table H-1 of the Tank Waste Remediation System 

ztion Plan (Kirkbride et al. 1997) 

of 2AYl6C. 
Envelope D 
(Batch 9 Overall) 

A-27 



HNF-2168 
Revision 0 

Table A-1 . Projected Transfers Through October 201 1. (26 sheets) 
Note: This table is extracted from Table H-1 of the Tank Waste Remediation System 

SY-102 AW-102 4/4/09 4/4/09 29,999 1 

ED-TANK CONTRAC of 2AY/6C, 
TOR Envelope D 

Y PlHLW-FE HLW- 9/13/08 4/7/09 135,000 3,416 Process Batch 5 

(Batch 10 Overall) 
Y AY-102 PIHLW-F 4/7/09 4/7/09 135,000 3,416 Deliver Batch 6 of 

EED-TAN 2AY/6C, 
K Envelope D 

(Batch 11 Overall) 
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Table A-1 . Projected Transfers Through October 201 1. (26 sheets) 
Note: This table is extracted from Table H-1 of the Tank Waste Remediation System 
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Table A-1. Projected Transfers Through October 2011. (26 sheets) 
Note: This table is extracted from Table H-1 of the Tank Waste Remediation System 

T-101 TA-1 3/3/11 3/25/11 61,500 2,213 
SY-102 AW-102 4/4/11 4/4/11 29,360 640 
BX-102 BA-2 1/4/11 4/4/11 71,293 2,445 
TX-109 TA-6 3/7/11 4/8/11 145,100 4.929 
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Table A-1. Projected Transfers Through October 2011. (26 sheets) 
te: This table is extracted from Table H-1 of the Tank Waste Remediation System 
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Table A-2. Waste Sources Names and Definitions for Table A-1. 
1FL96 I 105-F,105-H, and 100-N Liquid TCO Waste I 
1KL96 I 100-K Liquid TCO Waste 1 
1NS96 I 100-Area Solid TCO Waste I 
242-A 242-A Evaporator 
34L87 1 300/400 Area Lab Waste 

~~~ 

BA-X 
BPTCO B Plant TCO Waste 
EVAPF 
HLW-CONTRACTOR HLW Contractor Processing Facility 
LAW-CONTRACTOR-X LAW Contractor Processing Facility 
LERF Evaporator Overheads Accumulation 

Annex Tanks for NE Quadrant 

Evaporator Flush and Tank Farm Water 

PlHLW-FEED-TANK 
PXTCO PUREX TCO Waste 
RETURN X 

Phase 1 HLW Contractor Feed Tank 

Phase 1 LAW Contractor Returns Tanks 
SPN87 
TA-X 

I S Plant Dilute Non-Complexed Waste 
I Annex Tanks for N W  Quadrant 

TAL88 T Plant Supernate 
TNS88 T Plant Solids 
UA-X 
UNKN Unknown Addition (Water) 
WASH-CAUSTIC 
WASH-WATER 
WATER Water 
WCE88 
WCW88 
WESF WESF Waste 
WNE88 
WNW88 
ZNL87 Combined PFP Waste Stream 

Annex Tanks for U Farm 

Caustic Solution for Enhanced Wash 
Dilute Caustic Solution for Solids Washing 

East Area Complexed Salt Well Liquid 
West Area Complexed Salt Well Liquid 

East Area Dilute, Non-Complexed Salt Well Liquid 
West Area Dilute, Non-Complexed Salt Well Liquid 
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A.2 READINESS TO PROCEED UPDATE TO TWRSO&UP INFORMATION 

Tables A-3 and A 4  were extracted from the Tank Waste Remediation System Retrieval 
and Disposal Mission Initial Updated Baseline Summary (Swita 1998). 
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A.3 ANALYSIS OF THE TWRSO&UP TRANSFER SCHEDULE 

Table A-5 presents the results of a computer-assisted analysis of the information in 
Table A-1 . The “label” for each item is a designation assigned by the Hanford Site Technical 
Baseline Database (HSTBD) (Porter 1996); in some cases the description is slightly different 
than what is currently in the HSTBD to make it align better with the DoubZe-Shell Tank System 
Specification (Grenard and Claghorn 1998); the batch volumes for an item reflect the 
quantities given in specific transfer records in Table A-I; the duration number is the end date 
of a specific transfer minus the start date plus one; the yearly volumes are summed for each 
type of transfer. In the event that a transfer spans the beginning of a new year (January 1) 
then a proportional quantity is assigned to each year. The total quantity is the sum from 
January 1, 1998, to January 1, 2011. 

Table A-6 presents a map of the HSTBD designation for each type of transfer. A 
transfer type is defined by the “from” and “to” information in the transfer record. 
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Table A-5. Analysis of TWRSO&UP Transfers. 

t, interstitial liquids, and 

STs including supematant, interstitial liquids, and 
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Table A-6. Transfers Associated With Each Hanford Site Technical Database Designation. 
HSTBD number I Descriotion 

*tsd.1.2.5.1.F.ll Separaledprcducts (Entrained Solids, Sr-TRU, and 
Technetium) from the Phase I ueatment/immobilization 
vendors remrned to the DSTs. 

Waste transferred to 242A for evaporation *fsd.1.2.5.F.17 

*tsd.1.2.5.1.F.2 

*lsd.1.2.5.1.F.22 

Concentrated waste transferred to AW-106. 

Liquid waste transferred from 204-AR for storage in the 
Fast Area DSTs. 

*tsd.1.2.5.1.F.28 Wasle in West Area SSTs that has been transferred into 
West Area DSTs. 

Transfer from 

RETURN-1 
RETURN-2 

AW-I02 

242-A 

SPN87 

wNF.88 
WCW88 
wNW88 
WCE88 
wNF.88 
WCF.88 

SY-102 
SY-102 
SY-103 
SY-102 
SY-101 
SY-102 
SY-102 
SY-102 

Transfer to 

AP-107 
AP-107 ' 

242-A 

AW-106 

AN-105 

SY-102 
SY-102 
SY-102 
AP-108 
AP-106 
AN-101 

AW-102 
AN-107 
AN-102 
AP-104 
AN-102 
AN-102 , 
AW-105 
AP-107 

A-39 



HNF-2168 
Revision 0 

Table A-6. 
HSTBD number 

*tsd.1.2.5.1.F.4 

Transfers Associated With Each Hanford : 
Descriphon 

Waste transferred from one East Area DST to another East 
Area DST. 

te Technical Database Designation. 
Transfer from 

AP-103 
AN-I03 
AP-I02 
AP-106 
AW-105 
AW-106 
AP-101 
AP-106 
AN-I03 
AN-102 
AN-102 
AP-105 
AZ-102 
AP-107 
AP-101 
AN-IO1 
AP-108 
AW-103 
AW-105 
AN-103 
AW-105 
AZ-101 
AP-104 
AP-104 
AN-103 
AN-102 
AP-108 
AN-I02 
AY-I02 
AP-105 
AZ-102 
AW-106 
AY-102 
AN-103 
AW-106 
AW-106 
AN-103 
AP-101 
AN-105 
AW-106 
AP-108 
AW-104 
AW-104 
AP-IO1 
AW-102 
AN-103 
AW-106 
AY-101 
AW-106 
AN-103 
AP-I02 
AW-106 
AN-I01 
AZ-IO1 
AP-107 
AN-103 
AN-103 
AW-106 
AN-103 
AN-102 
tu-102 
AP-104 

Transfer 10 

AW-102 
AP-105 
AP-103 
AP-108 
AP-108 
AW-IO1 
AP-107 , 

AW-102 
AN-101 
AP-108 
AP-103 
AP-101 
AY-IO1 
AW-102 
AW-103 
AP-103 
AW-102 
AP-107 
AN-IO5 . 
AW-103 
AW-102 
AW-105 
AP-102 
AW-102 
AN-I07 
AN-107 . 
AN-105 
AP-I01 
AN-105 
AW-102 ' 

AN-105 
AP-105 
AP-106 
AW-105 
AW-104 
AP-I08 
AN-I06 . 
AW-102 
AW-I02 
AN-106 
AP-IO1 ' 
AP-107 
AP-104 
AW-104 
AW-106 
AP-103 
AW-102 
AP-108 . 
AP-107 
AP-108 
AN-IO5 
AN-I01 ' 

AP-105 
AY-IO1 
tu-101 
AP-107 
AW-104 
AP-101 
AP-101 . 
AP-105 
AN-I04 
AN-IO5 
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HSTBD number 

'fsd.2.2.6.1.F.5 

Table A-6. Transfers Associated With Each Hanford Site Technical Database Designation. 
Description 

MobCilconditioned West Area DST waste prepared for 
transfer for mace manaeement. 

*fsd 2 2.6 F 6 
~ ~~~~ 

LAW waste transferred to AP-102 or -104 for blending, 
intermediate staglng or qualificauon 

West Area DSTs including supernatant, interstitial liquids, 
and separable organic wastes. 

*DLWF.temp.26.2 
ready for transfer into West Area DSTs including 
supernatant, interstitial liquids, and separable organic 
wastes. 

Liquid waste in West Area SSTs 

Transfer from 

SY-101 
SY-103 

AN-I05 
AW-IO1 
AN-I07 
AN-I07 
AN-106 
AN-104 
AW-IO1 
AY-101 
AN-I03 
AN-I05 
AN-102 
AN-104 
AN-I03 
AN-I06 
AY-101 
AN-I02 

SPN87 
SPN87 

B-Ill  
BX-106 
B-112 
BY-I03 
BX-112 
B-I11 
BX-102 
BY-I10 
BY-I10 
BX-112 
B-103 
BX-112 
BY-I10 
BY-I10 

U-106 
T-101 
U-202 
T-106 
u-101 
TY-101 
n-101 
u-110 
U-104 
u-104 
n-101 
Tx-109 
TX-109 
u-106 
u-112 
Tx-109 
u-112 
U-203 
u-201 
u-110 
T-101 
u-204 
TY-105 
Tx-109 
u - I l l  

Transfer to 

SY-102 
SY-102 

AP-102 
AP-102 
AP-102 
AP-104 
AP-104 
AP-102 
AP-104 
AP-102 
AP-104 
AP-104 
AP-102 . 
AP-104 
AP-102 
AP-102 
AP-104 
AP-104 

SY-102 
AP-106 

BA-6 
B A 4  . 
BA-1 
BA-5 
BA-2 
BA-1 
BA-2 
BA-3 
BA-6 
BA-3 ' 

BA-I 
B A 4  
BA-5 , 
B A 4  

UA-2 
TA-I 
UA-I 
TA-1 
UA-I 
TA-3 
TA-5 
UA-I 
UA-I 
UA-2 
TA-2 
TA-2 
TA-I 
UA-1 
UA-1 
TA-6 
UA-2 
UA-I 
UA-1 
UA-2 
TA-3 ' 

UA-1 
TA-2 
T A 4  
UA-2 
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Table A-6. Transfers Associated With Each Hanford Site Technical Database Designation. 
Descriotion Transfer from HSTBD number Transfer to 

c-106 *tsd.l.2.5.1 .F.20 Supernatant from Fast Area DSTs for transfer to East Area 
SST Sluicing Systems. 

AY-102 

Liquid waste from 221-T operations &cleanup ready to be 
transferred to West Area DSTs. 

TNS88 
TAL88 
TNS88 
TAL88 

AP-106 
AN-105 
AN-IO5 
AP-106 

HLW transferred from 105-F & 105-H Basin. 'tsd.1.2.5.F.2 INS96 
1FL96 

ZNL87 

AW-105 
AW-105 

SY-102 'tsd.1.2.5.F.40 Liquid HLW transferred by Plutonium Finishing Plant. 
Dates to be reolanned based uoon new fundine orofile. 

'tsd.I.2.5.F.44 HLW Transferred by Plutonium-Uranium Extraction 
Plant. 

PXTCO 
PXTCO 

AW-105 
AP-106 

'tsd.l.2.5.F.49 K Basin sludees transferred bv 100 K Area Facilities 1KL96 AW-105 

HLW transferred by WESF. WESF 
WESF 

AP-106 
AN-105 

BPTCO 
BPTCO 

AP-106 
AP-108 

'tsd.1.2.5.F.69.2.2 

'tsd. 1.2.5.F.7 

LLW (Liquid) Transferred by B Plant. 

Radioactivehixed liquid waste transferred by 340 Waste 
Handling Facility to DSTs. 

Waste retrieved via sluicing from East Area SSTs and 
transferred to Fast Area DSTs. 

34L87 
34L87 

C-106 
Ax-104 
Ax-103 
A-102 
A-106 
A-105 
C-103 

AP-106 
AN-105 

AY-102 ' 

AN-I03 
AN-I03 
AN-IO3 , 
AN-I03 
AN-I03 
AN-103 
AN-103 
AN-103 
AN-103 
AN-I03 
AN-103 ' 

AN-103 
AN-IO3 
AN-IO3 , 
AN-I03 
AN-103 
AN-103 
AP-I02 
AP-102 
AP-105 
AP-105 
AP-103 
AP-102 
AP-106 
AP-108 
AP-106 . 
AP-101 
AP-101 
AP-101 
AP-101 
AP-101 

@lsdfsd.2.F.1 

Ax-101 
c-202 
Ax-IO2 
c-201 
c-I11 
c-204 
A-IO3 
c-108 
C-105 
A-104 
C-203 
BA-3 
BA-2 
BA-2 
BA-6 
BA-3 
BA-I 
BA-5 
BA-6 
BA-4 
BA-5 
BA-1 
BA-3 
BA-1 
BA-2 
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Table A-6. Transfers Associated With Each Hanford Site Technical Database Designation. 
HSTBD number 

*tsd.Z.F.2 

*tsd.3.4.2.F. 14.1 

'rsd.3.4.2.F.9 

*Water 

Descriotion 

Waste retrieved via sluicing from West Area SSTs and 
transferred IO West Area DSTs. 

HLW Sludges retrieved fmm AZ-101 for transfer IO the 
Phase I, LAWMLW Treatmenflmmobiliition Vendor. 

~ ~ ~ ~~~ 

LAW liquids and unintentionally entrained solids 
msferred to the Phase I LAW treahnenUimmobilization 
vendor. 

Water from Various Sources 

Transfer from 

sx-110 
s-105 
sx-113 
sx-115 
SX-106 
s-103 
s-102 
sx-112 
sx-111 
T A 4  
TA-1 
TA-2 
TA-6 
TA-3 
UA-I 
TA-5 
UA-2 

Az-101 
AY-102 
AZ-102 

AP-102 
AP-104 

WATER 
WATER 
WATER 
EVAPF 
LERF 
WATER 
WASH-WATER 
WATER 
LERF 
EVAPF 
LERF 
EVAPF 
LERF 
WATER 
WATER 
WATER 
WASH-WATER 
EVAPF 
WASH-CAUSTIC 
WATER 
WASH-WATER 
LERF 
EVAPF 
LERF 
WATER 
WASH-WATER 
WATER 
LERF 
WASH-WATER 
LERF 
LERF 

Transfer to 

SY-103 
SY-101 
SY-103 
SY-103 . 
SY-103 
SY-101 
SY-101 
SY-103 
SY-103 
SY-I02 
SY-102 
SY-I02 
SY-102 
SY-102 
SY-102 . 
SY-102 
SY-102 

PIHLW-FEED-TANK 
PIHLW-FEED-TANK 
PIHLW-FEED-TANK 

AP-106 
AP-108 

SY-I02 
AW-105 
AP-108 
SY-102 
AN-102-PUMP 
AW-102 
AY-102 
AP-106 
AN-106-PUMP 
AW-102 
AN-103-PUMP 
AP-106 ' 

SY-103-PUMP 
AN-I01 
AP-105 
AP-107 
AZ-101 
AN-I05 
AN-I07 . 
AP-104 
Az- 102 
AW-101-PUMP 
AW-106 ' 
AN-104-PUMP 
AN-I05 
AP-I02 
AY-102 
AN-105-PUMP 
AP-104 
SY-101-PUMP 
AN-107-PUMP 
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A.4 REQUIREMENT SPECIFIC DERIVATIONS 

Table A-7 provides additional detail regarding the derivation of each of the ' 

performance requirements. The paragraph number refers to the paragraph of the DST System 
Specification (Grenard and Claghorn 1998). 
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Table A-7. Requirement Specific Derivations. (4 Sheets) 
Req Paragraph Title HSTBD number HSTBD description Quantity associated Units Reference table, location 
NO with HSTBD nnmber 





Table A-7. Requirement Specific Derivs 
Req Paragraph Title HSTBD number HSTBD description 
No n 

Well Liquid Waste Volume 

36 3.2.3.2.a PlutouiumFinishingPlant tsd.1.2.5.F.40 PFP 

37 3.2.3.3.a S Plant (2223) WasteVolume di.wf.temp.217 (2224) 
Waste Annual Volume 

38 3.2.3.5.d Verify Singleshell Tank tsd.Z.F.1 East 
West Waste Retrieval Volume. 

Phase I 
tsd,2,F,2 

0 0 0  

I5.3OE+O61gal /A-5 (Total) 
I2.4SE+O6lgal ]A-5 (Total) 





Table A-8. Cost Estimating Input Sheet. Page 1 of 3 

? 
P 150b44-0 
W 

150.W Deliver AN-105 Feed From AP-102 to AP-106 



Table A-8. Cost Estimating Input Sheet. Page 2 of 3 

ransfer pump startup and instrument monitoring in the operations control building during the transfer. Post transfer ops include operator debriefing, Shfi Managerloperating Engineer reviews. the 
:OG Engineer review, and the QA record closeout of the transfer. 

!. No transfer equipment failures thatadd-to cost, transfer EQ is maintained operable as base operations. 
I. W-211 delivers transfer equipment to support transfer tolfrom AP-102/4/6/8. 
I No mixing or settling is required prior to transfer. 
i. AP-102 and AP-104 cannot be done in parallel. 
i. Tank AP-106 is flushed and empty. 7. Transfer procedure previously prepared in 130.B40.Fl can be used for this transfer. 

.unent nrilrl re9 1W+ transfers oer Year I 
I 

, ~ I~ 

I )  700,000gal I w p m  (7ooO/ 1440) x 1.25 efficiency = 7.59 days SAY 8 days 
I .  2 NPOsx2shiisx 12 hrsx8  days = 384 

1 OE x 2  shiis x 12 hrs x 8 days = 192 
?. Schedule duration allow for 2-days to perform prerequisites (review documentation, routing, valve lineups, etc.), Ways  to perform the actual transfer base on volume divided gallons pe! minute 
wmping capacity, and finally I-day to do post ops transfer activities (re-align valves. debriefings. internal reporting. etc.). 

I 
- -  1-- ._ . ._. 

m expeaed throughput andtechnical reqiirements are assumed or relatively unknown Parametncs based on planning & process methodology unlt rates for this work were used as the basls THE 
iSTlMATE FOR THIS ACTIVITY IS CONSIDERED PRELIMINARY 

See Technical Basls Revlew document, section 2"Reference Documents and Reports" 

? 
wl 0 

150b44-0 1 5 0 . W  Dellver AN105 Feed From AP-102 to AP-106 



Table A-8. Cost Estimating Input Sheet. Page 3 of 3 

1 
2 
3 

700,000/80 (1/60 M x 24 Min.)(l.25 EFF) = 8 days 
Two 12 hour shifts for 8 consecutive days 
Efficiency factor of 1.25 to account for transfer shutdown (weather, equipment, etc.). 

15Ob44-0 150.644 Deliver AN-IO5 Feed From AP-I02 to AP-106 
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Table A-9. Pretreatment Processing Durations. (Taken from Table 3.2-3 of the 

The maximum durations for waste transfers are a conservatively high estimate to account for 
equipment failures, transfer conflicts, etc. (Certa et al. 1996). 

test. 

“Base Case” schedule. 

bActual mixing time will vary depending upon the results of the W-151 mixer pump 

This step is performed only if caustic leaching is required, and is not used for the 

dThe total minimum and maximum times include the initial decant step. 
The  total allocated time should be used for planning purposes. 
‘This sampling and analysis required here is to verify the progress of the 

pretreatment process for a few critical waste components (e.g., aluminum, sulfate, sodium). 
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Table A-10. Feed Staging Durations for Tanks 241-AZ-101, 241-AZ-102, and 
241-AY-102/241-C-106. (Taken from Table 3.2-4 of the TWRSO&UP) 

I I I 

Add transfer solution" 
Mix/sample/evaluate feed source, 

qualify waste form 
Transfer high-level waste batch to 

Privatization ContractoP 

Allocated time . 
Minimum 
duration Operation 

I 

1-2 days 10 days 
315 days 315 days 

1 day 14 days 
(estimated) 

Totalb 318 days 339 days 
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Batch 3, Envelope A TOTAL 
Mobilize and Retrieve LAW from Source Tank 
Adjust Staged Feed As Required 
Feed Qualification 

Mobilize and Retrieve LAW from Source Tank 
Adjust Staged Feed As Required 
Feed Qualification 

Retrieve LAW from Source Tanks 

Feed Qualification 

Batch 4, Envelope A TOTAL 

Batch 5, Envelope A TOTAL 

Adjust Staged Feed As Required 

Table A-1 1. Feed Delivexy Cycle Times. 

182 
69 
28 
85 I113 

182 
69 
28 
85 1 113 

142 
22 
35 ' 

85 1 120 

Duration (days) 
Batch 1, Envelope A TOTAL 

Mobilize and Retrieve LAW from Source Tank 
Adjust Staged Feed As Required 
Feed Qualification 85 1113 

Mobilize and Retrieve LAW from Source Tank 
Adjust Staged Feed As Required 
Feed Oualification 85 I113 

Batch 2, Envelope A TOTAL 

28 

Batch 9, Envelope C TOTAL 
Mobilize and Retrieve LAW from Source Tank 
Adjust Staged Feed As Required 
Feed Qualification 

Mobilize and Retrieve LAW from Source Tank 
Adjust Staged Feed As Required 
Feed Qualification 

Mobilize and Retrieve LAW from Intermediate Tank 
Adjust Staged Feed As Required 
Feed Oualification 

Batch 10, Envelope C 'TOTAL 

Batch 11, Envelope C TOTAL 

125 
12 
28 
85 1113 

125 
12 
28 
85 1113 

122 
9 
28 
85 I113 

Batch 6, Envelope B TOTAL 
Retrieve LAW from Source Tank 
Adjust Staged Feed As Required 
Feed Qualification 85 1113 

Retrieve LAW from Source Tank 
this shortened duration requires feed qualification in the source tank prior to waste 
retrieval with mass balance correction for dilution in the staging tanks to establish 
basis for Davment. 

Batch 7/8, Envelope C TOTAL 

Note: 

Batch 12, Envelope C TOTAL 
Mobilize and Retrieve LAW from Intermediate Tank 
Adjust Staged Feed As Required 
Feed Qualification 

122 
9 
28 
85 1113 
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Table A-12. Schedule for Phase I High-Level Waste Pretreatment and Feed Staging. 
(Sheet 1 of 3) (Taken from Table 3.2-5 of the TWRSO&UP) 

t for Waste Form 
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Table a-i2 Schedule for Phase i High-Level Waste Pretreatment and Feed Staging 
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Table A-12. Schedule for Phase I High-Level Waste Pretreatment and Feed Staging. 
(Sheet 3 of 3) (Taken from Table 3.2-5 of the TWRSO&UP) 

Transfer Duration Late start date 
volume Q (days) 

Activity description 

** Complete High-Level Waste Immobilization (450 MT NVOL, 
590 MT NVO) 

NVOL = Non-Volatile Oxides Excluding Sodium and Silicon 
NVO = Non-Volatile Oxides 

- The activity numbers correspond to the illustration in Figure 3.4-1 1. 
- Activities with no numbers (**) are not represented in Figure 3.4-1 1. 
- The waste transfers shown in this schedule are based on conservative maximum durations, and may not 

. 

General Notes: 

correspond to the modeled schedule provided in Appendix H. 
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6 

6 

LAW Preparation and Staging Times 

13B30B2 Decant AN-105 to AP-102 

13B30C2 Decant AN-105 to AP-104 

Table A-13. Soluble Waste Preparation - East Area Tanks with Saltcake 
(AN-103, AN-104, AN-105. AW-101). 

5 

5 

3 

30 

8 

8 

133 

Calendar days P3 schedule I activitv ID 

13B30D 

13B30E1 

13B30F 

13B30G Settle Solids in AN-105 

13B30H 

13B30J 

TOTAL 

Add Diluent Water to AN-105 

Operate Mixer Pumps in AN-105 

Perform Grab Sampling in AN-105 

Decant waste from AN-105 to AP-102 

Decant waste from AN-105 to AP-104 

Activity title 

Calendar days 

10 

1 

P3 schedule Activity title 
activity ID 

13M30B Transfer 800 KGal from AN-106 to AP-102 

I 60 I 13B25B I Degas AN-105 1 
I 2 I 13B30A I AddDiluent (-25KGal) 1 

Table A-14. Soluble Waste Preparation - East Area Tanks with Supernatant Retrieval Only 
(AY-101. AN-107. AN-102. AN-106). 
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Calendar days 

60 

4 

8 

8 

5 

3 

P3 schedule Activity title 
activity ID 

13R10B Degas SY-101 

13R30A Add Diluent (-32 KGal) 

13R30C 

13R30D 

Decant 538 KGal from SY-101 to SY-102 

Add Diluent 500 KGal to SY-101 

13R30E Mix SY-101 

13R30F Perform Grab Sampling in SY-101 (12MAR06- ' 

14MAR06) 

I 30 I 13R30G I SettleSY-101 1 

5 

15 

10 

10 

195 

1 8 I 13R30H I Decant SY-101 to SY-102 500 KGal 1 

~~~ 

13R50B Mix 102-SY 

13R50C 

13R45B 

13R55B 

TOTAL 

Transfer 800 KGal from SY-102 to AN-107 

Transfer 800 KGal from AN-102 to AP-102 

Transfer 800 KGal from AN-107 to AP-104 

1 5  I 13R35B I Mix 102-SY 1 
I 15 I 13R35C I Transfer 800 KGal from SY-102 to AN-102 ' I 
I 9 I 13R40A I Decant 500 KGal from SY-101 to SY-102 1 
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Calendar days 

5 

13 

The Blend/Qualify and Deliver Times for Staged LAW are the same for all batches except 
Batch 7 (AN-107). Batch 7 is qualified in the source tank prior to transfer to AP-102/AP-104. 

P3 schedule Activity title 
activity ID 

15B42B Perform AP-102 Mixing Operation 

15B42C1 Obtain and Analyze Process Control Samples in Ak- 
102 

Table A-16. Blend and Qualify Staged Low-Activity Waste. 

7 

3 

5 

5 

22 

31 

15B42E1 Prepare Process Memo for Mixing AP-102 (shown as 
5 weekdays in P3) 

Blend & Shim to AP-102 Tank Chemistry 15B42D 

15B32B Perform Batch Mixing Operation 

15B34A 

15B38A 

15B38B 

LAW AP-102 Feed Qual Grab Sample 

LAW AP-102 Anayze Feed Qual Sample 

LAW AP-102 Wri tehue  Qual Sample Report (shown 
as 22 weekdays in P3) 

Calendar days 

9 

9 

Provide AN-105 Feed Batch Info from AP-102 to.PC I l5 I 150B40 I 1 (shown as 11 weekdays in P3) 

P3 schedule Activity title 
activity ID 

15B44B 

TOTAL 

Deliver AN-105 Feed to AP-106 

I 106 I TOTAL I I 
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Table A-18. RTP P3 Schedule. 

MLL ACT . TITLE OD ES EF 

130.B25 13B25A 
130.B25 13B25B 
130.B30 13B30A 
130.830 13B30B1 
130.830 13B30B2 
130.B30 13B30C1 
130.B30 13B30C2 
130.B30 13B30D 
130.B30 13B30E 
130.B30 13B30E1 
130.B30 13B30F 
130.B30 138306 
130.B30 13B30H 
130.830 138305 
130.M30 13M30A 
130.M30 13M30B 
130.M40 13M40A 
130.M40 13M40B 
130.R10 13R10A 
130.R10 13R10B 
130.R30 13R30A 
130.R30 13R30A1 
130.R30 13R30B 
130.R30 13R30C 
130.R30 13R30D 
130.R30 13R30E 
130.R30 13R30F 
130.R30 13R30G 
130.R30 13R30H 
130.R35 13R35A 
130.R35 13R35B 
130.R35 13R35C 
130.R40 13R40A 
130.R45 13R45A 
130.R45 13R45B 
130.R50 13R50A 
130.R50 13R50B 
130.R50 13R50C 
130.R55 13R55A 
130.R55 13R55B 
150.B32 15B32A 
150.B32 15B32B 
150.834 15B34A 
150.B34 15B34C 
150.834 15B34D 
150.B38 15B38A 
150.B38 15B38B 
150.838 15B38C 
150.840 15B40A 
150.840 15B40B 
150.B40 15B40C 
150.B40 15B40D 
150.B42 15B42A 
150.B42 15B42B 
150.B42 15B42C1 
150.B42 15B42D 
150.B42 15B42E1 
150.844 158448 

Write Process Test Plan fol: Degas of AN-105 
Degas AN-105 using Process Test Plan 
Add Diluent (-25 KGal) Decant Pump Recirc AN-105 
Write Procedure (Xfer) for AN-105 to AP-102 
Decant 250kgal From AN-105 to AP-102 
Write Procedure (Xfer) 'for AN-105 to AP-104 
Perform Xfer from AN-105 to AP-104 
Add Diluent Water to AN-105 
Prep Process Memo to operate Mixer pumps AN-105 
Operate Mixer Pumps in AN-105 
Perform Grab Sampling & Analysis of AN-105 
Settle Solids. in AN-105 
Decant Waste from AN-105 to AP-102 
Decant Waste from AN-105 to AP-104 
Write Xfer Procedure for AN-106 to AP-102 
Transfer 800 KGal from AN-106 to AP-102 
Write Xfer Procedure for AN-106 to AP-104 
Transfer 800 KGal from AN-106 to AP-104 
Write Process Test Plan for Degas of SY-101 
Degas SY-101 using Process Test Plan 
Add Diluent .Olm 32Kgal to SY-101 
Prepare Process Memo 
Prepare Transfer Procedure 
Decant 538 KGal from SY-101 to SY-102 
Add Diluent 500 KGal of .Olm Caustic to SY-101 
Mix SY-101 
Perform Grab Sample & Analyze SY-101 
Settle SY-101 
Decant SY-101 to SY-102 500 KGal 
Write Xfer Procedure for, 102-SY to 102-AN 
Mix 102-SY with Process Memo from 13P50C 
Transfer 800 KGal from 102-SY to 102-AN 
Decant 500 KGal from 101-SY to 102-SY 
Write Xfer Procedure for 102-AN to 102-AP 
Transfer 800 KGal from 102-AN to 102-AP 
Write Xfer Procedure for 102-SY to 107-AN 
Mix 102-SY with Process Memo from 13P50C 
Transfer 800 KGal from 102-SY to 107-AN 
Write Xfer Procedure for 107-AN to 104-AP 
Transfer 800 KGal from 107-AN to 104-AP 
Prepare (Process Memo) Batch Mixing Plan 
Perform Batch Mixing operations 
LAW AP-102 Feed Qual Grab Sample 
LAW AP-102/4 Update Feed Qual Grab Samp PM/TSAP 
LAV7 AP-102 Updt Fd Q1 Grab Samp Plan/Sch/Obt Mtl 
LAW AP-102 Analyze Feed Qual Sample 
LAW AP-102 Write/Issue Qual Sample Report 
LAW AP-102 Prep Feed Qual Sample Lab Report 
Draft Transmit Ltr Data to PC#1 AN-105/AP-102 
Obtain LMHC Appr for Transmit Ltr AN-105/AP-102 
FDH Transmit Data to DOE-RL AN-105/AP-102 

Prepare Process Memo for Mixing AP-102 
Perform AP-102 Mixing Operation 
Obtain & Analyze Process Control Samps in AP-102 
Blend & Shim to AP-102 Tank Chemistry 
Prepare Process Memo for Mixing AP-102 
Transfer 700Kgal from 102 AP to 106AP 

DOE-RL 15s Trnsmt Ltr Data to PC#1 AN-105/AP-102 

30 4DEC00 
60 3APR01 
2 7JUL01 
20 S a 0 1  

6 9JULOl 
20 5MAR01 

6 15JUL01 
5 2lJULOl 
5 25APR01 
5 26JUL01 
3 BlJULOl 
30 3AUGOl 

8 2SEPOl 
8 lOSEPOl 

20 28JUL06 
10 25AUG06 
20 20CT06 
10 280CT06 
30 30CT05 
60 17DEC05 

4 15FEB06 
5 4JAN06 
20 14DEC05 

8 19FEB06 
8 27FEBOL 
5 7 M 0 6  
18 12MAR06 
30 15MAR06 

8 14APRO6 
20 27FEB06 

5 24APR06 
15 29APR06 
9 14MAYOB 

20 26MAR07 
10 21APR07. 
20 21MAR06 

5 23MAY06 
15 28MAY06 
20 29MAY07 
10 26JUN07 

5 2JULO1 
5 100CT01. 
5 150CT01 
10 2JUL01 
22 28JUN01, 
22 200CT01 
22 12NOV01 
15 llNOVOl 

2 14DECO1 
5 18DECO1 
2 28DEC01 
2 2JANO2. 
5 4JUNO1 
5 lOSEPOl 
13 15SEPO1, 
3 50CT01 
5 28SEP01 
9 4JAN02 

17JANOI 
lJUN0l 
8JULO1 
3OMAROl 
14JULOl 
3OMAROl 
2 0 JULO 1 
ZSJULOl 
lMAY0l 
3OJULOl 
2AUGOl 
lSEPOl 
9SEPOl 
17SEPO1 
24AUG06 
3SEP06 
270CT06 
6NOV06 
llNOV05 
14FEB06 
18 FEBO 6 
lOJANO6 
13JAN06 
26FEB06 
6MAR06 
11MAR06 
29MAR06 
1 3APRO 6 
21APR06 
24MAR06 
2 8APRO 6 
13MAY06 
22MAY06 
2 OAPR07 
30APR07 
17APR06 
27MAY06 
llJUNO6 
25JLTN07 
5JUL07 
9JULOl 
140CT01 
190CT01 
16JUL01 
3OJULOl 
lONOVOl 
l3DECOl 
25NOV01 
17DECO1 
27DEC01 
3lDECOl 
3JAN02 
8JUNOl 
14SEPO1 
27SEP01 
90CT01 
40CT01 
12JANO2 
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